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Academic Regnlations (R13) for B. Tech. ular

Applicable for the students of B. Tech. (Regular) from the Academic
Year 2003-14 onwards

I. Award of B. Tech. Degres

www.FirstRanker.com

A student will be declfred FHTibie Tor Ui award of B Tl Licgree if e

fulfils the following adademic regulations

1. A student shall declared cligible for the award of the B. Tech
Dregree, if he pursfics a course of study ia not less than four and not
more than eight acddemic years,

2. The candidate shall register for 180 credits and secure all the 180
cridits.

X, Courses of study

The following courses of study are offered at present as specializations
for the B. Tech. Courses @

SN Branch
i Electronics and Communication Engintefing
L Electrical and Electronics l':JI.EiI:'IMIjI'LE
k] Civil Engincering
(4 Mechanical ["_lLEi:'llxl:il:'ls.'
Lk Computer Science and Enncering
(i Petro Clemical EI!IEiJI.CI'."] iJLE
a7 Information Technology
L5 Chemical |E|:'|s.':i|!||.'l.‘|:i|!|E
k] Electronics and Instrumentation Engineering
1 Bio-Medical Engineering
il Acronautical Engineering
12 Automobile ["Jl.EiJU."L'l:iJL'..'
il Bio Technology
14 Electronics and Computer Engincering
i% Mining Engincering
I Petroleum |E|!|EiJ|.-.‘:|.'1i.|!|E
i7 Metallurgical Enginecring
I8 Agriculiural Engineering
» FirStHa"kE r.com www.FirstRanker.com
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stribuwtion and Weightage of Marks
The performance of a sindent in cach semester shall be evaluated
subject — wise with a maximuom of 100 marks for theory subject and

75 marks for practical subject. The project work shall be evaluated for
200 prarks.

www.FirstRanker.com

the distribution shall be 30 marks for Internal
ks for the End - Examinations.

during the semester there shall be 2 tests. The
mearks for 30 consists of Descriptive — 15,
Assignment - 05 (Theory, Design, Analysia, Simulation, Algorithans;
i case may be) Objective -10 (Conducted af

For theory subj
Evaluation and 70

For theory subj

College level with 20 Multiple chobee question with a weightape-of1%
Mark cach). The objective examination is for 20 minutcs duration.
The subjective examination is for 90 minutes duration cosdecied for
15 marks. Each subjective type test question paper shall contain 3
questions and all guestions meed o be answersd, The Objective
cxamination conducted for 10 marks and subjéctive cxamination
conducted for 15 marks are to be added 1o the assignment marks of 3
for finalizing internal marks for 30, The bedt OF the two tests will be
taken for internal marks. As the syllabug is framed for & units, the 17
mibd examination (both Objective and Bubjective) is condweted in 1-3
units and second test @ 4-6 units of caeh subject in & semester.

The end sempester cxamination i3 condwcted covering the topics of all
Units for 70 msarks. Part —A contains a mandatory qucstion
(Brainstorming / Thought provoking / case study) for 22 marks. Pan -
B has & questions {One from each Unith,. The student has to answer 3
out of & questions in Part — B and carries a weightage of 16 marks
cach.

For practical subjects there shall be continsous evaluation during the
semester for 25 internal marks and 30 cnd examination marks. The
internal 25 marks shall be awarded as follows: day to day work - 10
miarks, Record-5 marks and the remaining 10 marks to be awarded by
conducting an internal laboratory test. The end examination shall be
conducied by the teacher concemed and cxternal examiner.

For the subject having design and / or drawing, (such & Engineering
Graphics, Engineering Drawing, Machine Drawing) and estimation,
the distribution shall be 30 marks for mtermal evaluation { 20 marks
for day — to — day work, and 10 marks for internal tests) and 70 marks
for end cxamination. There shall be two intermal tests in a Semester
and the better of the two shall be considered for the award of marks
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For the semimar, the studest shall collect the information on a
specialized topic and proparc a techmical report. showing  his
understanding over the topic, and submit to the department, which
shall be cvaluated by the Dn:pmmtmal committes consisting of Head
of the department, seminar supenlsnr and a senior faculty member.

www.FirstRanker.com

The scminar repao T ; 2. There shall be me

nfl]u:[!r:pamm

project work shall be muduclcd al mcmd-nfth: I"u-" VAr. Thq: [ll:mul
Evaluation shall be on the basis of two seminars given by cach student
on the topic of his project and evaluated by an intermal commhitics.

Laboratory marks and the internal marks awarded bythe College ane
nof final. The marks are subjoct to scrutiny -and scaling by the
University wherever fielt desirable. The internal and laboratory marks
awarded by the College will be referredCie a Committec. The
Committes shall arrive at a scaling factor ad the marks will b scaled
as per the scaling factor. The recommendations of the Committee ane
final and binding. The laboratory records and intermal test papers shall
be preserved in the respective departments as per the University norms
and shall be produced to the Commitices of the University as and
when they ask for.

Attendance Reqgulrements

1. A smdent iz eligible to write the University examinations if he
acguires a minimam of 73% of attendance in aggregate of all the
subjects,

2. Condonation of shomage of attendance in agoregate up to 10%
{65% and above and below 75%) in cach seowester may be
granted by the College Academic Commibiec

3. Shonage of Atendance below 653% in aggregate shall not be
condoned.

4. A student who is short of attendance in semester may seck re-
admission into that semester when offered within 4 weeks from
the date of the commencement of class work.

5. Smdents whose shortage of attendance is not condoned in any
semester are pot eligible to write their end semester examination
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6. A stipulated fee shall be pavable towards condonation of
shortage of attendance.

7. A student will be promoted to the next semester if be satisfies the

www.FirstRanker.com

e uire menis

tic reguircments have to be satisfied in addition
uircments mentioned in item no. 4.

The following
1o the atnendance

A student s dee T
requircments if he has earmed the eredits allotted to -each
theorvipractical design/drawing subject/project and seeures not
less than 35% of marks in the end semester exam, and. nin oo m
40% of marks in the sum total of the internal marks and end
semester examination marks.

A student shall be promoted from first vear to seeond year if he fulfills
the minimum atendance requirement.

A student will be promoted from Il vear to I vear if be fulfills the
academic requirement of 40% of the eredits up to 1l vear | semester
from all the examinations, whether or not the candidate takes the
examinations and secures prescribed minimum attendance in [l
vear [l semester.

A student shall be promoted from 111 vear to IV vear if he fulfils the
academie requirements of 40% of the credits ap to 111 wear 1
semester from all the examinations, whether or not the candidate
takes the examinations and secures preseribed  minimom
attendamee in 111 vear I semester.

A student shall register and pat up minimom anendance in all 180
credits and cam all 180 credits. Marks obtained in all the 180
credits shall be considered for the calculation of percentage of

marks.

Course patiern

1. The entire course of study is for four academic years, all the years
A 0N SCICSIET palicrm.

2.A student eligible to appear for the end semester examination in a
subject, but absent from it or has failed in the end semcster

examination, may write the exam in that subject when conducted
il
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I When a student i3 detained for lack of credits / shortage of
attendance, be may be re-admitted imio the same semester [ year
in which he has been detained. However, the academdc
regulations under which be was first admitted shall continwes to

www.FirstRanker.com

b applicable 1o him.
T. Award of Class
After a student blps satisfied the reguirements prescribed for the
completion of the program and is cligible for the award of B. Tech
Dregree, he shall befplaced in one of the following four classes:
Class Awarded L %% of mearks to be secured
First Class with | 70% and above From the
Distinction aggEregate
mearks
Firat Class Below 70 but not less than &% secured
from 180
Second Class Below 0% but not less than 30% Credits.
Pass Class Below 50% but not lessthan 40%

L.

.

The marks obtained in inteenal® evaluation and end scmester
cxamination shall be shown scparately in the memorandum of marks.

Minimum Instroction Davs

The minimum instruction days for each semester shall be 90 working
days.

There shall be no branch tramsfers after the completion of the
adrmission process.

There shall be no ransfer from one college/stream o another within

the Constitwent Colleges and Units of Jawaharlal Mehru Technological
University Kakinada

WITHHOLDING OF RESULTS
If the student has not paid the dues, if any, to the umversity or if any

case of indiscipline s pending against him, the result of the student
will be withheld. His degree will be withheld in such cases.
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TRANMSITORY REGULATIONS

Discontinwed or detained candidates are eligible for readmission
as and when next offered.

I case of transferred sudents from other Universities, the credits

www.FirstRanker.com

shall be
and course sirpeiure of the JINTUE.

Wherever the|words “he”, “him", “his"”, occur in the regulations,
they inclode “lshe”, “her™, “hers”.

The academig¢ regulation should be read as a whole for the

purpose of any interpretation

In casc of any doubt or ambigunity in the interpretatidn of the
above males, the decision of the Vice-Chancellor is-final.

The University may change or amend the acadewde regulations
or syllabi at any time and the changes or amesdoknts made shall
be applicable to all the siudents with effect from the dates
nodified by the University.

The studemts secking transfer o colléges affiliated o INTUK
from various other Universitics!, Institutions have to pass the
failed subjects which are equilalent to the subjects of INTUK,
and also pass the subjects of TNTUK o their own withoot the
right to seasional marks which the candidates have not studied at
the earlier Instinstion.

LN
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Academic Regulations (R13) for B. Tech.
(Lateral entry Scheme)
Applicable for the students admitted into [1 year B. Tech. from the Academic
Year 2014-15 onwards
I Award of B. Tech. lezree
A student will be declared cligible for the award of B. Tech. Degree if he
fulfils the following apademic regulations:
1.1 A siudent shall be declared cligible for the award of the B. Tech

Degree, if be pursues a course of study in not less than theee
academic vears fand not more than six academic years,

1.2 The candidate = i s 153
credits.
. The attendance regulations of B. Tech. (Regular) shall be applicable to
B.Tech.

i Promotion Ruale
A student shall be promoted from second year todthind vear if he
fulfills the minmmum attendance reguircment.
A student shall be promoted from T yeap o PV vear if he fulfils the
academie requirements of 40% of the crédits wp to 11 year | semester
from all the examinations, whether oot the candidate takes the
cxaminations and secunes prescribed minimuom atiendance in 11 year
I semester.

4. Award of Class
After a student has safisfied the requirement prescribed for the
completion of the program and is eligible for the award of B. Tech
Degree, he shall be placed in one of the following four classes:

Class Awarded e of marks to be secured Froom the
First Class wath | 707% and above mpgregate
Dhstimction marks secured

e from 132
First Class Below TR but nol less than 60% Credits from 11
Becond Clex Below 60%% baut nol less tham 50% veur o IV
Pazx Clazs Below 50F% but not less than 40%: VENT.

The marks obtained n the internal evaluation and the end semester
cxamination shall be shown separately in the marks memorandusm.

5 All the other regulations as applicable to B. Teeh. 4-vear degree
course [(Regular) will hold good for B. Tech. (Lateral Entry
Schemse).
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MALFRACTICES RULES

Disciplinary Action for / Improper Conduoet in Examinations

Nature of Malpractices /
Improper conduoct

Funishment

www.FirstRanker.com

If the candfdmie:

{a)

Possesses or keoopy accessible am
examuination  hall., apy paper, mote

book, programmable alculatars, Cell
ulers or any

phones, pager, palm
other fomm of matena) concerned with
or relvled o the |[subjecd of ke

Expulsion from the examimation
hall and camcellabon of the
performance m that subject only.

examinmation (theory or practical) i
which be 15 appeanng bt has not
made use of {(maleral shall mclude
amy marks om the body of the
candedate which can be wsed as an ad
mn the subject of the examination)

b}

Gaves assistance or gusdance or
recerves 1t from any other camdsdate
orally or by any other body language
methods or communicates through
cell phones with any candedate or
persons i oor outskde the exam hall in
respect of any matier.

Expulsion ‘from  the exammation
hall and.-cancellatbom of the
perirmance in that subject only of
all the candidates mvolved. In case
ol am outsider, he will be handed
over o the police and a case s
registered aganmst ham.

b

Has copied i the cxamanation Bl
from any paper, book, programmahble
calculalors, palm computers or any
other form of matenal relevant o the
subject of the examinabion (theory or
practical}) m whach the candidate i1z

appearg.

Expulsion from the exammation
hall and camcellabon of the
performance i that subject and all
other swhpecis the candidate has
already appeared including practical
examinations and progect work and
shkall not be permitted to appear for
the remaining examinatsons of the
subpects of that Semesien'year.

The Hall Ticket of the candidate
15 o be cancelled amd =zent to the
Uinawersity.

Imperzonates amy other candsdate im
connechion with the examination.

'&

ker.com

The candidate whao has
impersonabed  shall be  expelled
from ecxamination ball. The
candidsle 15 also debarred  and
farfeits the seal. The performance
of the ongmal candidate who has
been  mmpersomted, shall  be

www.FirstRanker.com
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examimabion (mcledmg  prachcals
and project work) already appeared
and shall not be allowed o appear
lor examimations of the remamning
subpects of that semester'year. The
ramdtdate—ynle—debarred dor—twe

www.FirstRanker.com

comecutive semesters from class
work and all Unaversity
examimabions. The continuaton of
the course by the candidale s
subpect o the academac regulations
in conmectson with forfeiture of
seal. If the imposier is an outssder.

he will b2 banded over b the pohoe
and a case s regisiered agamst him

Smuggles i the Answer book or
addibonal sheet or takes out or
armanges o send owl the guestion
paper  durng the examenation or
4. | amswer book or addibonal sheet,

during or afler the exammation.

Expulsion from the ckamination
hall and cancellation of
performance e that sibject and all
the other subjeni= the canddate has
already appeared including practical
examinations and project work and
skall . 'mod, “be permibtted for the
remagning  cxamnattons of  the
subpects of thal semesteryear. The
candidate 15 also debarred for twos
tomeculive semesbers from class
work and all Unrversity
examimabions. The contimuation of
the course by the candidale 1=
subpect to the academoc regulatsons
in conmechiom with forfeiture of
seal.

Uses  ohpectiomable,  abusive  or
offensive langmge m the amswer
5. | paper or m letlers o the examiners or
wribes 1o the examiner requesting him
o award pass marks.

Cancellation of the performance m
that subject.

Refuses o obey the orders of ihe
Chiel  Supenoiendent Assistant

Supenntendent [ any officer on duty
or misbehaves or oreates disturbance
fi. |of amy kmd m and around the
cxamnmation hall or organizes a walk
oul or mshigates others 1o walk out, or
threatens the odficer-in charge or any
person on duty im oor owtsde ihe

In case of students of the college.
they  shall be  expelled  from
examinaticn halls and cancellation
of thewr performance m that subgect
and all other subjecs the
candidate(s) bas (have) alneady
appeared and shall nod be permatied
o appear for  the remaiming
cxaminabions of the subyects of that

» Fi ker.com
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examination hall of any mjury 1o s
person or b0 amy of his relabions
whether by words, either spoken or
writlen or by signs or by visble
representation, assaults the offscer-in-
charge. or any perso .
outside the examimatpn ball or any of
b= relations, or mduljges 10 any other
act of meconduct or| meckhe! which
result in damage o gr destracton of
mation kall or
© Campus or
engages m any other [act which in the

semester’year. The candidales also
are debarred and forfent their seaks.
In case of outsiders, they will be
handed over o the pobice amd a
polece caze = repstered agamst

opisen  of the olficer on duly
amounts o use of wunfar means or
meconduct or has the tendency o
disrupt the orderly conduct of the

Exammalrm.

=d

Leaves the exam hall taking away
amswer script or mienbonally tears of
the scripd or any part thereol m=ide or
outsile the exammation hall.

Expulsion from be examenation
hall and cancellabion ol
performance. in that subject and all
the athersibjects the candidate has
already appeared including practical
cxaminabions and progect work and
shall not be permitied for the
remaining  cxamnations  of  the
subpects of that semesien'year.  The
candidste 15 also debarred for twos
comeculive semesters from  class
work and all Unrversity
cxamimations. The continuation of
the course by the candidale 1=
subpect o the academoc regulatsons
in conmechon with forfeiure of
scal.

Possess any lethal weapom or firearm
mn ke examination hall.

Expulsion from the exammation
hall and cancellabom of the
performance i that subject and all
other swhpecis the candidate has
already appeared including practical
cxaminabions and progect work and
shall not be permmibled for the
remaining  cxamnations of  the
subpects of that semesien'year.  The
candidste 15 also debarred  and
forfeits the seat.
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If student of the college, who 1= not a
candedate for  the parisoular
cxamimalion OF any person ol
conmecied with the college mdulges
i amy malpractice or improper
conduct mentioned inpelssse-f-pa-S—

Student of the colleges expulsion
from the examnation hall and
cancellabion of the performance m
that subpect and all other subjects
the candsdate has already appeared

and project work and shall mod be
9. permitted  for  the  remaming
examimabions of the subgjects of that
semester'year. The candsdaie 15 also
debarred and forfeits the sead.
Person{s)} who do not belong
o the College wall be handed over
o police and. @ police case will.be

registered agaimst them.
Comes in a drunken condibion to the | Expuloion  from  the  ekamination
cxammatson ball. hall and cancellatbon- of the

performance e that sibject and all
other suhpects- the” candidate has
I8 already appeared including practical
examinations and project work and
skall . 'mod, “be permibtted for the
remagning  cxamnattons of  the
subpects of thal semesteryear.

Copyving detecied on the basis of
micrnal evidence, such as, dumng
valuation or during special scrating:

Cancellation of the performance m
that subpect and all other subjects

the camdsdate has  appeared
incledmg  practical  examimatsons
and project work  of  that

scmEesier Year XA e ons.

If any malpractice & delected which
15 mid covered in the above clauses |
1. |t 1l shall be reported to the
Unaversity for furtber action to award
surlable punshment.

Malpractices identified by squad or special invigilators

L. Punishments to the candidates as per the above guidelines.
Punishment for institutions @ (if the squad reporns that the college is
also mvalved in encouraging malpractices)
{1} A show cause notice shall be issued to the college.
(i1}  lmpose a suitable fine on the college.
(u)  Shifting the examination centre from the college to another college for

a specific period of not less than one year.

AERE:

[

» Fi kE r.com www_FirstRanker.com

Firstranker's chaice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

:l » FirstRanker.com

Firstranker's choice

www.FirstRanker.com

Electrical and Electronics Engimeering

JAWAHARLAL NEHRU TECHNOLOWIC AL
UNIVERSITY:

A A KAKINADA-533003, Andhra Pradesh {India)

'rq.....i-' For Constituent Colleges and Affiliated Colleges of INTUK

KAKINADA

o

www.FirstRanker.com

Pro lhlllﬂ-n ni’ ragging in

education

Act 26 of 1997

Salient Features

b m— Ragging within or outside any educational institution is ptobibited.

- Ragging means doing an act which canses or is likelytocause Insult
of Annoyance of Fear o Apprebension or Thoeat e Intivvidation o

outrage of modesty or [njury (0 8 student

Imprisonment wpto

Fime Upto

Teasing,
Embarrassing &
Humiliation

(-_T'ﬁ 6 Months

Rs.1000/-

Assaulting or Using
Criminal foree or
Criménal intimidation

=)

or confining or

causing hurt

h B
Hu-n'qgrl:'mul T8
e comeiig

Causing desth or
ahatting subside

(_T’:} 1 Year

Rs.2.000/-

(’1&#} 2 Years

Rs.5,000/-

(-TI:? 5 Years

Rs.10,000/-

U’:}I 0 menths

Rs. 20,000/

In Case of Emergency CALL TOLL FREE Mo. : 1800 - 425 - 1288

LET US MAKE JNTUK A RAGGING FREE UNIVERSITY

» Firs'

nker.com
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JAWAHAR I ] .

UNIVERSITY: KAKINADA
EAKINADA-S33003, Andhra Pradesh (India)

For Constituent (jolleges and Affiliated Colleges of JNTUK

Rawsing

ABSOLUTELY
NOT TO RAGGING

1. Ragging is prohibited as per Act 26 of A.P. Legislative
Assembly, 1997.

2. Ragging entails heavy fines and/or imprizsonment.

3. Ragging invokes suspension and dismissal from the
Caollege.

4. Qutsiders are prohibited from entering the College and
Hostel without permission.

5. Girl students must be in their hostel rooms by 7.00 p.m.

6. All the students must carry their ldentity Cards and
show them when demanded

7. The Principal and the Wardens may visit the Hostels and
inspect the rooms any time.

4% " Jawaharlal Nehru Technological University Kakinada
: For Constituent Colleges and Affillated Colleges of JNTLK

in Case of Emergency CALL TOLL FREE Mo. : 1800 - 425 - 1288

—}— LET US MAKE JNTUK A RAGGING FREE UNIVERSITY

» Firstﬂanker.cnm www_FirstRanker.com
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COURSE STRUCTURE

I Year — 1 SEMESTER

5. N Subject T P | Credits
1 English - 1 3+l | - i
2 Mathematics - | i+l | - i
3 Mathematics — J1 {Mathematical Methods I+l | - 1
1
4 Enginecring Phjsics i+l | —- 3
5 Professional Eilics and Human Values i+l | — 1
& Enginecring Drawing I+l | - 3
7 English — Communication Skills Lab - 1 - 3 3
] Enginecring Physics Laboratory -- k] 2
9 Enginecring Physics — Virtual Labs - - 2 -
Aszignmenis
10 Enginecring Workshop & [T Workshop -- 3 2
Ttal Credits 24
I Year - Il SEMESTER
5. N Subject T P | Credits
I English — 11 3+l | - 3
2 Mathematics — 111 3+l | - i
3 Enginecring Chemistry I+l - i
b ["_n.E,il:'ll.tl:il:'lu Mechanics 3+l = k]
3 Electrical Circuit Arnalysis - 1 I+l | - 1
& Computer Programming I+l = i
7 ['Ln.gil:'ll.tl:i:‘lg E]u.‘l'lli'.-ntl:]. Lab - 3 2
# English — Communication Skills Lab - 11 - 3 2
9 C Programming lab - 3 2
Total Credits 24
Il Year -1 SEMESTER
5 N Subject T P | Credits
1 Electrical Circuit Analysis-1l 3+l | = i
2 Thermal and Hydro Prime movers i+l | - i
i Basic Electronics And Devices I+l - i
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4 Complex Wariables and Statistical 341 | — 1
Methods

5 Electro Magnetic Fields I+l = k!

f Electrical Machines-1 I+l = 3

7 Thermal and Hpdro b = % 2

] Electrical Circafits Lab - 3 2

Total|Credits I

Il Year - Il SEMESTER

5. No. Subject T P | Crediis

| Environmental STOdics 3= 3

2 Switching Theory and Logic Design i+l | - 3

3 Pulse & Dagital Circuits o i

4 Power Sysicms-| L I i

5 Elcetrical Machines-11 L N 3

L] Control Systedms I+l | - i

7 Elecirical Machines -1 Lab - 3 2

# Elcctronic Devices & Circuits Lab -- 3 2

Total Credits !

I Year - I SEMESTER

5 N Subject T P | Crediis

I Managerial Economics and Financial I+l | - i

Analysis

2 Elcctrical Measuremenis 3+l | - i

3 Power Systems-l1 | - 3

4 Electrical Machines-111 3+l | - 3

5 Power Electronics I+l | - i

fy Lincar & Digital IC Applications | - 3

7 Electrical Machines-11 Lab - 3 2

] Control Systems Lab - 3 2

9 IPR & Patents 3+l 2

Tutal Credits 24

I Year— I SEMESTER

5 N, Subject T F | Credits

! T —— 2.1 1
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2 }r‘l:il.'l:-i.'l]:l.l ocessors & Microcontrollers 3+l - i
3 Uiilization of Electrical Energy | = 3
4 Power System Analysis 3=l | - i
] Power Semicoaductor Dirives 3+l - 3
f Management Scacnoe ] = 3
7 Power Electronjces Lab -- 3 2
5 Electracal Meagurements Lab - 3 2
Total|Crediis n
IV Year - 1| SEMESTER
5. N Subject T P | Credis
1 Renewable Energy Sources and Systems 3+ ] - i
2 HYAC & DC Transmission 3+ i
3 Power System Operation & Control 3+l i
4 Open Elective Il i
5 Eleetive — 1 3+1 i
6 Microprocessors & Microcontrollers Lal - 3 2
7 Elsctrical Simulation Lab - 3 2
5 Power systems lab i 2
Total Crediis i
IV Year — 11 SEMESTER
5. Mo Subject T P | Credits
1 Digital Control Systeins 3+1 i
2 Elective — 11 3+l 3
3 Elective — 111 3+ i
4 Elective - IV 3+l i
5 Project - Q
Total Credits 21
Cipen Elective:
I. Enecrgy Audit, Comservation and Management
2 Instrumecnatation
1. Moa Conventional Sources of Encrgy
4. Optimszation Technigues
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Elective — 1:

I. VLSI Design

2. Electrical Distribution Systems
1. Oprimization Technigues

Elective — I1:
I. Advanced Control Sykiems

2. Extra High Voltage Transmission
1. Special Electrical Maghines

Elective — II1:
I. Electric Power Quality

2. Dagital Signal Processing

1. FACTS: Flexible Aliemating Cuorrent Tramsmission Systems

Electivie-1%:

I. OOPS Through Java

2. UNIX and Shell Programning
1 Al Technigues

4. Power System Reforms

5. Systems Enginecring

» Fi ke r.com www_FirstRanker.com

Firstranker's choice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

» FirstRanker.com

A Firstranker's choice

www.FirstRanker.com

Electrical and Electronics Engimeering 20

SYLLABUS

I Year -1 SEMESTER

ENGLISH -1

www.FirstRanker.com

(i ommon to Al Branches)

DETAILED TEXT-1 English Essentials : Recommended Toples :

I LONDON: MUK AGANDHI
OBIECTIVE: To apprise the learner how Gandhi spent a period of
three years in London|as & stodent.

OUTCOME: The learner will understand how Gandhi gré-in
introspection and maturity.
THE KNOWLEDGE SOCIETY- APJ KALAM

OBJECTIVE: To make the leamers rediscover India as a land of
Enowledge.

OUTCOME: The kearners will achieve a higher quality of life, sirength
and sovercignty of a developed nation.

THE SCIENTIFIC FOINT OF VIEW- LES. HALDANE
DBIECTIVE: This essay discusses bow sewentific point of view secks
tior arrive at the truth without being biased by emotion.

OUTCOME: This develops i the srident the scientific attitude to solve
many problems which we find difficult to tackle.

PRINCIFLES OF GOOD WRITING:

DBIECTIVE: To inform the leamers how to write clearly and logically.
OUTCOME: The leamer will be able to think clearly and logically and
write clearly and logically.

MANS PERIL

DBIECTIVE: To inform the leamer that all men are in peril.
OUTCOME: The leamer will onderstand that all men can come
together amnd avert the perl

THE DYING SUN—SIR JAMES JEANS

DBIECTIVE: This excerpt from the book “The Mysterious Universe”™
presents the mysterious nature of the Universe and the stars which
present numerous problems to the scientific mind. Sir James Jeans uses a
poctic approach to discuss the scieatific phenomena.
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OUTCOME: This provides the students to think abowt the scientific
phenomena from a different angle and also exposes the readers to posctic
CXPICSS IS,
LUCK—MARK TWAIN
OBJECTIVE: This fas

www.FirstRanker.com

words for irony.

NON-DETAILED TEXT:

.

kN

{From Medern Trailblazers of Orient Blackswan)
(Common single Text book for two semesters)

(. MNaidu

OBIECTIVE: To inspire the leamers by G.D Maidu's example of
imventions and contributions.

OUTCOME: The leamer will be in asposition o emulate G Naidu
and take to practical applications.

G R.Gopinath

OBJECTIVE: To inspire the learners by his example of inventions.
MMTOOME: Like G .Gopinath, the learners wall be able to achicve
mvuch at a low cost and help the compeen man.

Sudhamurthy

OBIECTIVE: To inspire the learners by the unigue interests and
coniributions of Sudha Murthy.

MMITCOME: The leamer will take interest in mubiple fields of
knowledge and make life worthwhile through social serviee.

Vijay Bhatkar

OBJECTIVE: To inspire the learner by his work and studies in different
ficlds of enginecring and scicnce.

MMITCOME: The leamer will cmuolate him and produce memorable
thinegs.

Text Book : “Trail Blazers' by Oricnt Black Swan Pvi. Lid. Publishers
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, T P C
I Year—1SEMESTER 1 0 3
MATHEMATICS — I (DIFFERENTIAL EQUATIONS)

{4 o to anc

UNIT I: Mifferential equpptions of first order and first degree:
Lincar-Bermoulli-Exact-Bipducible to exact.

Applications @ Mewion's Law of cooling-Law of natural growth and decay-

orthogonal trajectorics.

Subject Category

ABET Learning Objectives a d ¢
ABET internal assessments 1 2 &

JNTUE External Evaluation ABE

UNIT 11: Linear differential equations of higher order
Mon-homogeneous equations of higher order with constant coefficients with
RHS term of the type ¢ * | Sin ax, cos ax, polynoeimials in o e = Vi), 2Vixh
Applications: LCR circuit, Simple Harmonic motion

Subject Category

ABET Learning Objectives a d &

ABET internal assesaments 1 2 6

JNTUK External Evaluation A B E

UNIT 11 Laplace transforms:

Laplace transforms of standard functions-ShiftingTheorems, Transforms of
derivatives and integrals — Unit step function —Dirac®s delia function- Inverse
Laplace transforms— Convolution theorem (with out proof).

Application: Solutions of ordinary differential equations using Laplace
transforms.

Subject Category

ABET Learning Objectives a e

ABET internal assessments 1 26

JNTUK External Evaluation A B E

UNIT 1V Partial differentiation:
Introduction- Total derivative-Chain mle-Generalized Mean Valoe theorem
for single varable (withowt proof)-Tayvlors and Me Laurent's series for two

B4 i g )i T i e L
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Applications: Maxima and Minima of functions of two vanables with
constraints and without constraints.

Subject Category

ABET Learning Objectives a ¢ ¢
ABET internal assessments 1 P 6
JNTUEK External Evaluatipn & B E

UNIT V First order Partial differential equoations:
Formation of partal differential equations by climination of arbitrary
constants and arbitrary fnctions —solutions of first order lincar (Lagrange)

Subject Category

ABET Learning Objectives a ¢
ABET internal assessments 1 26
JNTUEK External Evaluation A B E

UNIT VI Higher order Partial differential equations?

Solutions of Lincar Partial differential equations wiathconstant coeflicients-
Mecthod of separation of Varables

Applications: One- dimensional Wave, Heat equations - two-dimensional
Laplace Equation.

Subject Category

ABET Learning Objectives a e
ABET internal assessments 1 26
JNTUEK External Evaluation B E

Baooks:
I. BS.GREWAL, Higher Engineering Mathematics, 42°° Edition.
Ehanna Publishers
ERWIN KREYSZIG, Advanced Engincering Mathematics, 9°
Edition, Wiley-lndia
1. GREENBERG, Advanced Engimecring Mathematics, 2™ edition.
Pearson edn

4. DEAN . DUFFY. Advanced engineering mathematics with
MATLAR, CRC Press

35 PETER O'NEIL, advanced Engineccring Mathematics, Cengage
Leaming.

)
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ABET JNTUK
Suhject ABET Learming Remn
Cal Obiecti Internal External ks
‘m ry Ve
FRan ! Amsessments Evaluation
a) Apply kmowledge of
math, science, &
cnginecrin
b) Dkesign & ct A Questions
cxpenimenis. analyze | 1. hould
& mterprel data Objective :.a-. I:
c} Demgna h_“"" B. Debhmbion
sysiem/pr o 2. Essay y
meel desirgd needs questions :
within ecoponmmc, lesis Vol
(=11
social, poliscal. 3. Peer oreration
cthical, health safety, ularing Df"“
manufacturabality, baxed
- halosoph
& sustamability 4.  Simulabio fn:‘l'
consiraints n hazed Ot
d) Function on 5.  Design P
£. . Mathemah
T multidisciplmary onenicd cal
Dhes - Lems f. Froblem PP
1gm e} Hentify., formulate, based derivation
Analysss & sobve engincening | 7. Expement m-al
Algﬂl‘lﬂ:ﬂ'ﬂ P]'qb'lm 1al % ﬂ.ﬂu:c'_l'ﬁti.
s f) Understand {pruject e g
Drawing professional & baxed) R
thical based problems
(dhers el with
respomnsibalibies H. Lab work i
gl Commuanicale or held D :;:xzm'
cibectrvely work ’ criemted
b) Understand impact based roblems
of engineening 4. Presenist E ﬁ':rﬂuhln
solubions im global, 1on hased ’
CODTHMTEC, 10, Case sw”!g
environmental, & Studees type :I:n
societal comlext baxed _ Gheshons
. F. Apphcatio
1 Fecognire need for 11. Eole- s related
& be able to engage play e tioms
in liielong learmng baxed G E
J}  Know contemporary | 12, Portfolio ) -
IS5UCS based shormng
ki Use techmigues, queslions
skills, modem tools
for engineening
practices
» Ei k'EI' com www_FirstRanker.com
4 L ]

Firstranker's choice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

:l » FirstRanker.com

A Firstranker's choice
: www.FirstRanker.com www.FirstRanker.com

Electrical and Electronics Engimeering n

I Year— 1 SEMESTER

= =
w

5+1

MATHEMATICS - 11

(MA
(Common to All Branches)

DSy

UNIT 1 Solution of Al
Introduction- Bisection
Method - MNewion-
Equations)

Subject Category
ABET Learning Objectives ack
ABET internal assessments 124 6
JNTUK External Evaluation A B E

raic and Transcendental Equatbons:

cthod — Method of False Position — lieration
Method (Ome varable and Simwltancoss

UNIT 1IN Imterpolation:

Introduction- Errors in Polynomial [sterpolation — Finite differences-
Forward Differences- Backward differences —Cefitral differences — Symbaolic
relations and separation of symbols-Differasecs of a polynomial-Mewton's
formulae for interpolation — Interpolation ‘with unevenly spaced points -
Lagrange's Interpolation formula

Subject Category

ABET Learning Objectives a ¢

ABET internal asscssments 124 6

JMTUK External Evaluation A B E

UNIT 1 Numerical solution of Ordinary Differential equations:

Solution by Tayloe"s sencs-Picard's Method of swocessive Approximations-
Euler's Method-Runge-Kuita Methods

Subject Category

ABET Learning Objectives a ¢
ABET internal assessnwents 1246
JHNTUK External Evaluation A B E

UNIT IV Fourier Series:

Introduction- Determination of Fourier coefficients — even and odd funciions
—change of interval- Half-range sime and cosine serics

L L e T TR RIS FETTT P o E PRI S R TRAES TP P
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Subject Category

ABET Learning Objectives aed
ABET internal assessments 1 26
JNTUK External Evaluation A B E

UNIT ¥V Fourier Transforms:

Fouwrier intcgral theorem (paly statemsent) — Founer sine and cosine infcgrals
— sine and cosine transfprms — propertics — inverse transforms — Finite
Fouricr transforms

Subject Category

ABET Learning Objectivgs adek

ABET internal assessments 1 26

JNTUK External Evaluation A B E

UNIT VI Z-transform:

Introduction— propertics — Damping mle — Shifting role S Initial and final
value theorems —Inverse z wansform- Convolution thetrem — Solution of
difference equation by Z —transfiorms.

Subject Category

ABET Learning Objectives abek

ABET internal assesaments 1 26

JMTUEK External Evaluation A B E

BOORS:
I. B.5. GREWAL, Higher Engincering Mathematics, 42* Edition,

Fhanna Publishers

DEAN G. DUFFY., Advanced Enginecring Mathematics with

MATLAB, CRC Press

I V.RAVINDREANATH and P, VIJAYALAXMIL, Mathemartical
Methods, Himalaya Publishing House

4. ERWYN KREYSZIG, Advanced Engincering Mathematics, 9%
Edition, Wiley-India

)

Suhject ABET Learning ABET Infermal ;:;r:_:l Remn
Category Uhjectives Assessmenis Evaluation =rks
a) Apply kmowledge 1. bgective AL Chestions
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I Year -1 SEMESTER

ENGINEERING PHYSICS

UNIT-1
PHYSICAL OPTICS FOR INSTRUMENTS

“Objective Designing an| instrument and enbhancing the resolution for its
operation would be effeftive as achicved through smudy of applicational
aspects of physical Optics|’

INTERFACE : Introduction — Inicrfcrence in iun Dlms by rellecimg, —
Mewton's Fings.

DIFFRACTION : Introduction — Frounhofer diffesction - Fraunhofer
diffraction at double slit (qualitative) — Daffraction grating — Grating
spectrum — Resolving power of a grating — Ravleigh's eriterion for resolving
pOWET.

POLARIZATION : Introduction — Types of Polanzation — Double
refraction — Quarter wave plate ad Half Wave plate

UNIT-11

COHERENT OFTICS — COMMUNICATIONS AND STRUCTURE OF
MATERIALS

Objectives while lasers are trusted Non-linear cobherent sources established
for the fimess of mstrumentation, establishing a structure  property
relationship for materials reguires allotment of an eguivalent footing in
convenimng the physics knowledge base.

LASERS: Introduction — coberent sources — Characteristics of lasers —
Spontaneons and Stimualated emission of radiation — Einstein®s coefficients —
Population inversion — Theee and Four level pumping  schemes — Ruby laser
— Heliwm Meon laser.

FIBER OFTICS : Introduction — Prnciple of Optical Fiber — Acceptance
angle and acceptance cone — Numerical apertune.

CRYSTALLOGRAPHY @ Introduction — Space lattice — Basgis — Unit Cell -
Lattice parameters — Bravais lattices — Crystal systems — Stroctures  and
packing fractions of SC,BCC and FCC

N-RAY DMFFRACTION TECHMIQUES : Directions and plancs in
ciystals — Miller indices — Separation between sucoessive [h k 1] planes —
Brage's law.
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L=IT-110

MAGNETIC, ELECTRIC FIELD RESPONSE OF MATERIALS &
SUPERCONDUCTIVITY

“Oyjective many of the Electrical or Eleetronic gadgets are designed basing
of the response of naturally abusdant and srtificially made materials. while
their response to E- or H- fields controls their performances.

MAGNETIC PROPERTIES : Magnetic permeability — Magnetization —
Organ or magmnetic i — Classification of Magnetic materials — Dar,
para, Ferno, anti ferro and fferri-magnetiem — Hysteresis carve

DHELECTRIC PROPERTIES : Inroduction — Diclectnic constanmt —
Electronic, ionic and onefiational polarization — internal fields — Clansios™
Mossotis equation — Diclectrs
SUPERCOMNDUCTIVITY : General propenties — Meisaner effiect ~ Type 1
and Type Il superconductors — BCS Theory Flux gquaniization” London's
cquations — Penetration depth — C and AC Josephson effects ~ SUIDS.

UNIT -1V

ACODUSTICS AND EM - FIELDA:

Dhbjective: The wtlity and nuances of ever peorvading SHM and s
consequences would be the first hand-on to as itelearly conveyed theough the
detailed smdies of Acoustics of Buildings, while vectorial concepts of EM
ficlds paves the stadent o gear — up for a deeper understanding,
ACDUSTICS: . Sound  absorption, ~absorption  cocfficient and  ifs
mecasurcimienis, Reverberations time — Sabine's formuola, Eyring"s formula.
ELECTRO-MAGNETIC FIELDS: Gauss and stokes theorems (qualitative)

— Fumdamental laws of clectromagnetism — Maxwell’s Electromagmetic
Equations { Caleulus approach).

UNIT-W

DUANTUM MECHANICS FOR ELECTRONIC TRANSPORT
Objective: The discrepancy between classical estimates and laboratory
observations of physical properties exhibited by materials would be lified out
through the understanding quantum picture of sub-atomic world deminated
by electron and its presence.

QUANTUM MECHANICS: Introduction to matter waves — Schrodinger
Timee Independent and Time Dependent wave equations — Particle ina box.
FREE ELECTHRON THEORY: Classical free electron theory — electrical
conductivity — Mean free path — Relaxation time and drifty velocity —
Caantum frec electron theory — Fermi — Dirac {analytical) and its dependence
on temperatune — Fermi energy — density of states — derivations for current
e,
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BAND THEORY OF S0LIDS: Bloch theorem (gualitative) — Kronig —
Penney model — Orgin of cnergy band formation in solids — Classification of
meatcrials into conductors, semi — conductors & insulators — Concepts of
cffective mass of electron - concept of lole.

UNIT- VI
SEMICONDUCTOR FHYSICS:

Objective: In the wake of ever increasing demand for the space and power
the watch word “small s beautiful”, understanding the physics of electronic
transport a3 underlying| mechanism  for appliances would provide a
knowledge base.
Introduction — Intrinsic
for conductivity — Extrinsic semiconductor and carmier concentration - Dnft
amd diffusion — Einstein’s equation — Hall Effect — direct & indirect baisd gap
semiconductors —  Electronic  transport  Mechanism  for LEDs. Photo
conductors and solar cells.

TEXT BOOKS

Solid state Physics by AJ. Dekker (Me Milam [ndia Lid)

A text book of Engincering Physics by M N, Avadhanulu & PG
Kshirasagar (5. Chand publications)

1. Enginecring Physics boy MR Smmivasan (New Age intemational
publishers)

o=

REFEREMCE BOMIKS
I. ‘latroduction to solid state physics” by Charles Kittle (Willey India
PvrLad)
‘Applicd Physica’ by T. Bhimssenkaram (BSP BH Publications )
‘Applicd Physics” by M. Aremogam (Anuradha Agencies)
‘Engincering Physics” by Palanisamy {Scitech  Publishers )
‘Engincering Phivsics” by DK _Bhattacharya (Ouford University
press)
‘Engincering Phiysics” by Mani Maidu 5 (Pearson Publications)
7. ‘Engincering Pliveics” by Sanjay [ Jain and Girigh G Sahasrabudbe
{University Press)

E. ‘Engincering Phivsics” by B.K Pandey & 5. Chamrvedi (Cengage
Learming)

Whog e

=y
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I Year—ISEMESTER T P 'l;

1 0
Professional Ethics and Homan Values

UNIT I : Human Yalues)
Morals, Values and Ethic
Civie Virmse — Respect i
Honesty —Cowrage — Valuy
Self-confidence — Spiritus)

— Infegrity — Work Ethics — Service Leaming —
others — Living Peacefully — Caring — Sharing —
time — Co-operation — Commitment — Empathy —
ity- Character.

UNIT I 2 Engineering Ethics:

The History of Ethics-Purposes for Engineering Ethics-Enginecring” Ethics-
Consensus and Controversy —Professional and Professionalism <Professional
Roles to be played by an Engineer —Self Imterest, Customs ani Religion-Uses
of Ethical Theories-Professional Ethics-Types of Inguirs —Engineering and
Ethics-Kohlberg's Theory — Gilligan®s Argument —Héin®'s Dilemma.

UNIT I : Engineering as Social Experimentation:

Comparison  with Sandasd Experiments >~ Knowledge gained -
Conscientiousness — Relevant Information’— Leaming from the Past —
Engineers as Managers, Consultants, and Deaders — Accountability — Role of
Codes — Codies and Experimental Namasd of Engineering.

UNIT IV : Engineers’ Responsibility for Safety and Risk:

Safety and Risk, Concept of Safety — Types of Risks — Voluntary w's
Involuntary Risk- Short term vw/'s Loag term Consequences- Expected
Probability- Reversible Effects- Threshold Levels for Risk- Delayed wis
Immediate Risk- Safety and the Engincer — Designing for Safety — Risk-
Benefit Analysis-Accidents.

UNIT V : Engimeers’ Responsibilities and Righis:

Collegiality-Techniques for Achicving Collegiality —Two Senses of Loyalty-
obligations of Loyaliy-misguided Lovalty — professionaliam and Loyalty-
Professional Rights —Professional Responsibilitics —  confidential  and
proprictary information-Conflict of Interest-solving conflict problems — Self-
imberest, Customs and Religion- Ethical cgoism-Collective bargaining-
Confidentiality-Acceptance of Bribea'Gifts-when is a Gift and a Brabe-
cuamples of Gifts v/s Brbes-problem solving-interests in other compandes-
Oecopational Crimes-industrial espionage-price fixing-cndansering lives-
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Whistl: Blowing-types of whistle blowing-when should it be attempicd-
preventing whistle Blowing.

UNIT VI = Global lssues:

Globalization- Cross-culiure Issucs-Environmental Ethics-Computer Ethacs-
compuicrs as the instru t of Uncthical behaviour-computers as the object
of Uncthical Acts-autofomous computers-computer codes of Ethics-

Weapons Development-Efhics and Rescarch-Analysing Ethical Problems in
Rescarch-Intellectsal P ¢ Riglits.

TITTITTY

Text Banlis:

I. “Engincering FEthics & Human Walwes” by MuGoviedarajan,
5 Matarajan and V_5 SenthilKumar-PHI Leaming Py Lid-2009
“Professional Ethics and Morals™ by Prof A F_Aryvadri, Dharanikota
Suyodhana-Maruthi Publications

1. “Professional Ethics and Human Yalues” B0A Alaviedeen, R Ealil
Rahaan and M _Jayakumaran- Laximi Publications

“Profiessional Ethics and Human Valbes™ by Prof. DR Kiran-

3. “Indian Culiure, Values and Professional Ethics™ by PSR Murthy-
B= Publication

6. “Ethics in Engincening’ by Mike W._ Martin and Roland Schinzinger
— Tata MeGraw-Hill — 2003

7. “Engincering Ethics™ by Harriz, Pratchard and Rabins, CENGAGE
Learning, India Edition, 20049.

)
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I Year— 1 SEMESTER
(13 341

ENGINEERING DRAWING

Dibjective:
Engincering drawing beijng the principle mwethod of communication for
cnginecrs, the objective| to introduce the siudents, the techmigues of
constructing the varous types of polygons, curves and scales. The objective
is also to wisualize and i the 3D objects in 2D plancs with proped
dimensioning, scaling ete.

UNIT 1

Objective: The objective is to introduce the wse and the application of
drawing instruments and to make the students construct the polygons, curves
and various types of scales. The student will be able to upniderstand the mesd
to enlarge of reduce the size of objects in representing them:

Polygons, Construction of regular pelygons using @iven length of a side:
Ellipse, arcs of circles and Oblong methods; Seales.— Vemnier and Diaponal

seales.

UNIT I

Objective: The obpective s to iniroduce orthographic propections and o
project the poinis and lines parallel to one plane and inclined to other.
Introduction o onthographic projections; projections of points; projections of
straight lincs paralle] to both the planes; projections of straight lines — parallel
to one plane and inclined to the other plane.

L™IT I

Objective: The objective is to make the students draw the projections of the
limes inclined to both the planes.

Projections of straight limes mclined to both the planes, determination of true
lengths, angle of inclinations and traces.

UNIT IV

Objective: The objective is to make the students draw the projections of the
plane inclined to both the planes.

Projections of planes: regular planes perpendicular’paralle] to one plane and
inclined to the other refercnce plane: inclined to both the reference planes.
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UNITV

Objective: The objective is to make the students draw the projections of the
various types of solids in different positions inclined to one of the planes.
Projections of Solids — Prisms, Pyramids, Cones and Cylinders with the axis
inclined to one of the planes.

UNIT V1
Objective: The objective| is to represent the object in 3D wview through
isometric views.,  The Ijundu:m will be able to represent and comvert the
isometric view to orthographic view and vice versa.

Conversion of isometrig views to orthographic wviews; Conversion of
orthographic views [0 isoihetFerews

TEXT BOOKS:
I. Engincering Deawing by M.D. Butt, Chariot Publications.
X Engineering Drawing by K. L Narayana & P. Kannaiah, Scitech
Publishers.
1. Engincering Graphics by P1 Varghese, MeGrawHill Publishers.

REFERENCE BOWYR 5:
I. Engineering Graphics for Degree by K C_ John, PHI Publishers.
2. Engineering Drawing by-Agarwal & Agarwal, Tata MoGraw

Hill Publishers.
1. Engineering Drawing + AutoCad — K Venugopal, V. Prabhu
Raja, Mew Age.
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I Year— 1 SEMESTER

ENGLISH - COMMUNICATION SKILLS LAB -1

Sugpested Lab Manwals:

OBJECTIVE: To impart to the leamser the skills of grammar as well as
communication through lidtening, spealing. reading, and writing including
goft, that is life skills.

BASIC COMMUNICATION SKILLS

UNIT 1 Al Greeting and Introductions
B. Purc Vowels
UMIT 2 A Asking for information and Reguests
B. Daphihongs
UNMIT 3 A [nwitations
B. Consonants
UMIT 4 AL Compmands and Instructions
B. Accent and Rhythm
UNIT 5 AL Suggestions and Opinsons
B. Intonation
Text Basnk:
“Strengthen vour Communication Skills"  Part-A by Maruthi
Publications
Reference Buoks:

l. INFOTECH English (Maruthi Publications)
2 Personality Development and Soft Skills { Oxford University
Press, Mew Delhi)
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ENGINEERING PHYSICS LARK

b

www.FirstRanker.com

Determimation of|wavelength of a source-Diffraction Grating-
Mormal incidenc

Mewton's rings —Radius of Curvature of Plano Convex Lens.

Determination o
interference fringes.

Dietermimation of Rigidity modulus of a msaterial- Torsiongl
Pendulum.

Determanation of Acceleration due to Gravity and Radius of
Gyration- Compound Pendalum.

Melde's experiment — Transverse and Longifodinal modes.
Verification of laws of stretched string <~ Sonomcter.
Determiation of velocity of sound —Volwme resonator.

L C R Sencs Resomance Circuit

. Sady of L'V Characteristics of Stmiconductor diode
- 'V characteristics of Zener diode

. Thermistor characteristics — Temperature Coefficient
- Magnetic field along the axis of a current carrying coil — Stewart

and Gee's apparatus.
Encrgy Band gap of a Semiconductor pon junction
Hall Effect for semiconductor.

REFERENCE:

2

Engimecring Physics Lab Mamueal by De Y. Apara &
D B Wenkateswarao (W .G.5. Book links)

Physics practical manual, Lorven Publications,

er.com www.FirstRanker.com
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, T P C
I Year— 1 SEMESTER 0 3 2
Engineering Physics
Vieteal Labs - Accipnoenis

List of Experiments
I. Hall Effect
2. Crystal Structure
1. Hysteresis
4. Brewster's angle
5. Magnetic Leviatation " SOUID
6. Mumerical Aperture of Optical fibes
7. Photoclectric Effect
B, Simple Harmonic Motion
Q. Damped Harmonic Motion
10, LASER — Beam Divergence and Spol size

URL: WWW vlab_co in
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ENGINEERING WORKSHOP & IT WORKSHOP

www.FirstRanker.com

EMNGINEERING WORKNSHOP:

Course Dhjective: To i
amd skills.

Mote: At least two exerca

Trmde:
Carpentry

Fitting

Black Smithy

House Wiring

Tin Smithy

Bl b= W e e WS W e A=

IT WORKSHOP:

hamds-on practice on basic engineenng trades

o b done from each irade.

T-Lap Joimt

Cross Lap Joini

Drowetail Joant

Mostise and Temmon Jourst

Wee Fit

Square Fit

Half Round Fil

Dowetail Fid

Round rod to Square

S-Hook

Round Rod toe Flat Ring

Round Rod te Square headed bol
Parallel / Serics Connection of three bulbs
Stair Case wiring

Florescent Lamp Fitting
Measurement of Earth Resistance
Taper Tray

Squarc Box without Lid

Orpen Sooop

Funnil

Objectives: Enabling the siudent to understand hasie hardware and sofiware

tools through practical exposure
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PC Hardware:

[dentification of basic peripherals, assembling a PC, installation of system
software like MS Windows, device drivers. Troubleshooting Hardware and
software  some tips and tricks.

Internet & World Wide el

Dafferent ways of ng the PC on to the miemet from home and
workplace and effectively usage of the mtemet, web browsers. cmail,
wopn forums  Awarencss of cyber hygienel protecting
getting infected with the viruses), worms and

other cyber attacks
Prodwctivity tools Craffing professional word documents; excel sproad
sheets, power point presentations and personal web sites using the Microsoft
suite of office tools

(Mote: Student should be thoronghly exposed to minimwm of 12 Tasks)

PC Hardware

Task 1: ldentification of the peripherals of a computer.

To prepare a report containing the block diagram of thie CPU along with the
configuration of cach peripheral and its functions. Description of variows 110
Devices

Task 2 (Optional) @ A practice on disasspanbling the components of a PC
and assembling them to back to working condition

Task 3: Examples of Operating systéms- DOS, MS Windows, Installation of
M5 windows on a PC.

Task 4: Introduction to Memory and Storage Devices , 10 Port, Device
Drivers, Assemblers, Compilers, Interpreters , Linkers, Loaders.

Task 5:

Hardware Troubleshooting (Demonstration):

ldentification of a problem and fixing a defective PC(improper assembly or
defective peripherals).

Software Troonbleshooting (Demonstration):. [dentification of a problem
and fixing the PC for any software ssues

Internet & Networking Infrastructure

Task & Demonstrating lmportance of MNetworking, Transmission Media,
Metworking Devices- Gateway, Routers, Hub, Brdge, NIC  Bluetooth
Technology, Wireless Technology, Modem, DSL, Dialup Connection.

Orientation & Connectivity Boot Camp and web browsing: Stodents are
trained to configure the network setfings to connect to the Intemet. They are
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trained to demonstrate the same through web browsing {including all too] har
options) and email access.
Task T: Search Engines & Metiguette:

Stdents are enabled to use search cngines for simple scarch, scademic
search and any other con i
acquainted to the princi of micro-blogging, wiki, collaboration using
social networks, participating in online technolegy forums

Task 8: Cyvber Hygiene {Demonstration): Avwareness of vanous threats on
the internct. lmportance §f security patch updates and anti-virus solutions.
. Multi-factor authentication technigues including
Smartcard, Biometrics are|also practiced

Word

Task 9 : M5 Waord Orientation:

Agcessing, overview of toolbars, saving files, Using help and resources,
rulers, formatting Deop Cap | Applying Text effects Using Charscter
Spacing. OLE in Word, using templates, Borders anad-Colors, Inserting
Header and Footer, Using Date and Time option, sceunty features in word,
converting documents while saving

Task 10: Creating project : Absiract Featured to be covered:-Formatting
Styles, Inserting table, Bullets and Mumberng, Changing Text Direction
Cell alignment, Footnote, Hyperlink, Symbols, Spell Check | Track Changes,
Images from files and clipart, Drawing toolbar and Word Art, Formatting
Images, Texthoxes and Paragraphs.

Excel

Task 11: Using spread sheet features of EXCEL including the macros,
formulae, pivot tables, graphical representations

Creating a Scheduler - Feamres o be covered:- Grdlines, Format Cells,
Summation, auto fll, Formatting Text

LOOKUPYLOOEUP

Task 12: Performance Analysis - Features (o be covered:- Split cells, frecae
panes, groap and outline, Sorting, Boolean and logical operators, Conditional
formating

Power Point

Task 13: Students will be working on basic power point utlitics and tools
which help them create basic power point presentation. Topic covered during
thiz weck incledes - PPT Onentation, Slide Layouts, Inserting Text, Word
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Art, Formatting Text, Bullets and Numbering, Auto Shapes, Lines and
Arrows, Hyperlinks, Inserting —lmages, Clip Art, Tables and Chars in
Powerpoint.

Task 14: Focusing on the power and potential of Microsoft power paoint.
Helps them learn best practices in designing and preparing power point
presentation. Topic cov during this week includes: - Master Layouts
{slide, template, and I, Types of views (basic, presentation, shide slotter,
motes ¢ic), Inserting — Hackground, textwres, Design Templates, Hidden
slides, OLE in PPT.

TEXT BOWOK:

Faculty to consolidate the workshop manwoals using the following
references
I.  Computer Fondamentals, Anita Goel, Pearson
2. Bcon Mucller's Upgrading and Repairing PCs, 18 Scott. Mucller,
QUE. Pearson 2008

3 loformation Technology Workshop,3e, G-Praveen Babu, M W
Marayana BS Publications.

4. Comdex Information Technology | Vikas Gupta, dreamtech.

REFERENCE BOWYR:

I. Essential Compuier and [T Fusdamentals for Engincering and
Science Sudents, Dr. M B. Venkateswarla
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I Year— 11 SEMESTER
(13 341

EMNGLISH -11
i{Cenmaman-to Al Branche)

DETAILED TEXT-II :
Sure Outeomes: English for Engineers and Technologists
Recommended Topics ©

. TECHNOLO{:Y WITH A HUMAN FACE
DOBJECTIVE: To make the leamer understand how modern lifie has
bieen shaped by techbology.
OUTCOME: The proposed technology is people’s technology. 1t serves
the human person instead of making him the servant of machines.

1, CLIMATE CHANGE AND HUMAN STRATEGY

DBJECTIVE: To make the learver understand how the unequal heating
of carth’s surface by the Sun, an atmospherie circulation paticrn is

developed and maintained.
OUTCOME: The leamer™s understaned that climate must be preserved.

3. EMERGING TECHNOLOGIES
OBJECTIVE: To introduce the technologies of the 20 century and 21°
centuries o te leamers.

DUTCOME: The leamer will adopt the applications of modern
technelogies such as nanotechaology.

4. WATER- THE ELIXIR OF LIFE

DBIECTIVE: To mform the leamer of the various advantages and
characteristics of watcr.

DUTCOME: The leamers will understand that water is the elixir of life.

5 THESECRET OF WORK
DBIJECTIVE:: In this lesson, Swami Vivekananda highlights the
importance of work for any development.
OUTCOME: The students will learn to work hand with devotion and
didication.
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B, WORK BRINGS SOLACE
OBJECTIVE: In this lesson Abdul Ealam highlights the advantage of
work.
OUTCOME: The students will understand the advaniases of work.
They will overcome their peraodal leins and addeess themselves o

www.FirstRanker.com

national and other blemas.

Text Book : “Sure Outconpes' by Orient Black Swan Pvi. Ltd. Publishers

NON-DETAILED TEXT:
(Frium .\iﬂdel'n Trailblazers of Crrient Blackswan)

(Common single Text book for two semesters)

5 LC. Bose
OBIECTIVE: To apprise of 1.C.Bose"s onginal contributions.

OUTCOME: The learser will be nspired by Bose's schievements o
that hie may start his own origimal work.

6. Homi Jehangir Bhaba

OBJECTIVE: To show Blabha as the ongisator of nuclear experiments
iy Inulia.

OUTCOME: The learner will be inspired by Bhabha's achievements so
as to make his own cxperiments.

T. Vikram Sarabhai

OBJECTIVE: To mform the learner of the pioneering experiments
conducted by Sarabhai i noeclesr encrgy and relevance of space

IR EFAIITES.
OUTCOME: The learmer will realize that development is impossible
withowt scientific rescanche

B A Shadow- LK Naravan

OBJECTIVE: To cxpose the reader to the pleaswre of the humorous
gbory.

{'.'l."-l‘ll'.'.'ﬂMI.: The leamer will be in a position to appreciate the ant of
writing a short story and try his hand at it

Text Book @ “Trail Blazers® by Orient Black Swan Pvi. Ltd. Publishers
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I Year— 11 SEMESTER T :

C
3+1 5

MATHEMATICS - 1
r CALCULUS)

(LINEAR A
({ omman to All Branches)

UNIT 1 Linear systems of equations:

Rank-Echelon form, Mormgal form — Solution of Linear Systemis — Dinect
Methods- Gauwss Eliminatipn - Gauss Jordon and Gauss Seidal Methods.
Application: Finding the ¢ i i TrCi
Subject Category

ABET Learning Objectives ack

ABET internal assesaments 126 4

JMTUE External Evaluation A B E

UNIT 1l Eigen values - Eigen vectors and Quadeathe Torms:

Eigen walwes - Eigen weciors— Properties — Cayley-Hamilion Theorem -
Inverse amd powers of a mairix by uwsing™ Cayvley-Hamilion theorem-
Quadratic forms- Reduction of gquadreatic form to canonical form — Rank -
Positive, negative definite - semd definite - index — signature.

Application: Free vibration of a two-mass system.

Subject Category

ABET Learning Objectives adek

ABET intermal assessments 1246

JMTUK External Evaluation A B E

UNIT 11 Multiple integrals:
Review concepts of Curve racing (Cartesian - Polar and Parametric curves)-

Applications of Intcgration to Lengths, Volumes and Swifsce arcas of
revolution in Cartesian and Polar Coondinates.

Multiple integrals - double and itriple integrals — change of variables —
Change of order of Integration

Application: Moments of inertia

Subject Category

ABET Learning Objectives aed

ABET internal assessments 1 2 6

JNTUE External Evaluation A B E
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UNIT IV Special functions:

Beta and Gamma functions- Propertics - Relation between Beta and Gamma
functions- Evaluation of improper integrals

Application: Evaluation of integrals

Subject Category
ABET Learning Objectivgs a e
ABET internal assesaments 1 2 6
JMTUE External Evaluatipn A B E

UNIT V Vector Differenfiation:
Gradient- Divergence-
identitics

Application: Equation of continuity, potential surfaces
Subject Category

ABET Learning Objectives a e

ABET internal assessments 1 2 6

JMTUE External Evaluation A B E

UNIT VI Vector Integration:

Line integral — work done — Potential function — arca- surface and wvolume
integrals Vector integral theorems: Greend Stokes and Gauss Divergence
Theorems (Without proof) and related problems.

application : work done, Foree

Subject Category

ABET Learning Objectives a ¢

ABET internal assessments 1 2 6

JMTUK External Evaluation A B E

BOORS:
I. GREENBERG. Advanced Engincering Mathematics, 9% Edition.
Wiley-India
2 BY. RAMANA, Higher Engineering Mathematics, Taita
Me Grawhill

1. ERWIN KREYSZIG, Advanced Engincering Mathematics, 9
Edition, Wiley-India
4. PETER (O'NEIL, Advanced Engincering Mathematics, Cengage

Leaming
I DW. JORDAN AND T. SMITH, Mathematical Techniques,
i ey T
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Subject ABET Lewrnimg ABET Internal ;::::_:I Reme-
Category Ohjectives Assessmenis Evalustion rks
a) Apply knowledge of
math. sceence. &
cogmecrmg
by Desegpn & conduct
caperiments| analyre
& inlerpret diata
c] Designa
syslem'p % 1o A Cmestions
meet desined noods . f;fcum should have:
withm econdmic, P B. Delimbions,
socml, poliscal. - o Principle of
cthecal, health/safety, :’:L ! operation or
mamufacturabahity, 3. Peer hibring phalosophy
& sustamabilny Based = of conoepa.
consiramts 4 Samulation C. Mathemnatica
dj Fuanction on . Baexd | treatmient,
multidisciplmary 5 Desien deérvations.,
Theory teames ’ oriemted analysi.
Design ¢) ldentify, formulate, 6. Probbem symibesis,
Anabysis & solve engincening based mumerncal
Alworithms problems T Expérienitil problems
gon f) Understand i with
Dirawng prodessiomal & (pgyect mierence.
Oithers Eased) based
cthecal # . Tab work or 0. Design
respomnsibilities field work onenled
gl Commumcabe I::::md.“ problems
cllectively %  Presentation E. Trowuble
hi Understand impact based shooting type
of engineenng 10, Case Stadies of questions
sodutions in global, ’ based F. Appliations
COTMONIC, I1. Role-play relaied
envEonmental, & based queslons
socetal conlext 12, Portfolio (i Bram
i} Recogmze need for - buased SO
& be able i engage gueshons
m lifelong learming
1} Know conlemporary
ESUCS
k) Use techmques,
skills. modem lools
for engineering
praciices
F
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I Year— 11 SEMESTER

=
=
R

1 0
ENGINEERING CHEMISTRY

UNIT-1: WATER TEC
Hard Water — Estimatio
Sterilization and Disinf
and foaming | scale fo

WOLOGY

of hardness by EDTA method — Potable water-
on — Baoiler feed water — Boiler troublbes — Priming
R, corrosion, caustic embritilement, rbine
deposits — Softening of water — Lime soda Feolite processes — Reverse
osmosis — Electro Dialysiq, lon exchange process

Objectives @ For prospective engineers  knowledge about water udéd-in
indusiries (boilers etc.) and for drinking purposes is useful; hence dhemistry
of hard water, badler troubles and moderm methods of softening hand water is
introduced.

UNIT-11 : ELECTRODCHEMISTRY

Concept of lonic conductance — lomic Mobilies— Applications  of
Kohlrawsch law — Conductometric titrations — Gab'anic cells — Electrode
potentials — Mernst equation — Electrochentieal sermes — Potentiometric
titratbons — Concentration cells — lon selectivg electrode —Glass electrodes —
Fluoride clectrode: Batteries and Fuoel cell2

Objectives @ Knowledge of galvanic cells, electrode potentials, concentration
cells is necessary for enginecrs (o understand corrosion problem  and ats
conirel § also this knowledge helps in understanding modern bio-sensors, fuel
cells and improve them.

UNIT-M10 : CORROSION

Causes and effects of corrosion — theories of corrosion (dry, chemical and
clectrochemical cormosgion) — Factors affecting corrosion — Cormmosion comtrol
methods — Cathodic protection —Sacrificial Ancdic, Impressed cumrent
mecthods — Surface coatings — Methods of application on metals (Hot dipping.
Galvanizing, tinning . Cladding, Electroplating, Electroless plating) -
Organic surface coatings — Paints — Their constituents and their functions.
Ohjectives : the problems associated with corrosion are well known and the
cigineers must be aware of these problems and also how to counter them

UNIT-1V : HIGH POLYMERS

Types of Polymerization — Sterco regular Polymers — Physical and

Mechanical propertics of polymers — Plastics — Thermoplastics and thermo
- Lot - " 2 Eabsionti £ olasis ; . ;
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propertics of Polyethylene, PYC and Bakelite — Elastomers — Rubber and
Vulcanization — Synthetic mabbers — Styrene butadiene mabber — Thiokol -
applications.

hjectives : Plastics are materials used very wadely as engincering materaals.
An understanding of properties particularly physical and mechanical
propertics of polymers (| plastics [/ clastomers helps in sclecting suitable
materials for different 5.

UNIT-V : FUELS
Coal — Proximate and wtimate analysis — Mumerical problems based on
amalysis — Calorific vauld — HCY and LCY — Problems based on calorifie
valucs; petroleum — Refi — Cracking — PﬂW—[‘H&le;m:u:h.ﬂg._{hsmu
fuels — Mamral gas — LPG, CMNG - Combustion — Problems on air
FeqUIFCICTisE.

Dhjectives : A board understanding of the more important fucls employed on

a large scale is necessary for all engineer to understand ciéegy — related
problems and solve them.

UNIT-VI : CHEMISTRY OF ADVANCED MATERIALS
Manometerials (Preparation of carbon nanotubes dod fullerencs — Propertics
of nanomaterials — Engineering applications) "~ Liquid crystals (Types —
Application in LCD and Engincering Applications) — Fiber reinforced
plastics — Biodegradable polymers — Conducting polymers — Solar cells
{Solar heaters — Photo voltaic cells — Salar reflectors — Green house concepis
— Green chemistry (Methods for green Synthesis and Applications) — Cemet
— Hardening snd sctting — Deterioration of cement concrete

Objectives = With the knowledge available now, future enginecrs should
know at least some of the advanced materials that are becoming available.
Hemoe somse of them are introdweed here.

TEXT BOOKSS

1. Jain and Jain {Latest Edition), Engincening Chemistry, Dhanpat Rai
Publishing company Lid,

2 WY S Murhy, V. Anuradha KRamaRao “A Texti Book of
Engineering Chemistry™, Maruthi Publications

3. C.Parameswara Murthy, CV Agarwal, Adhra Maidu (2006) Text
Book of Engineering Chemistry, B S Publications

4. BSivasankar (2010), Engincering Chemistry, MeGraw-Hill
CONPERES.
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5. Ch.Venkata Ramana BReddy and BRamasdevi (2013). Enginccring
Chemistry, Cengage Learming.

REFERENCES

www.FirstRanker.com

I. 35 Dara (2013) Text Book of Engincering Chemistry, S.Chand
Technical Series

2. K.Sesha Mahecswaramma and Mrdula Chogh (2013}, Engincering
Chemistry, i1 Publications.

3. RGopalan, D Vinkatappayya, Sulochans Magarajan (200113, Texr
Book of Enginseging Chemistry, Vikas Publications.

4. B Viswanathan and M_Aulice Scibioh (2009), Fuel Cells, Principals
and applications, University Press.
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I Year— 11 SEMESTER
(13 321 0

ENGINEERING MECHANDNS

hjectives:

The students completing fhis course are expected o understand the coneepts
of forces  and its resoluthon in different planes resultant of foree systemy
Forces acting on a body, fheir free body diagrams using graphical methods,
They are required to understand the concepts of centre of gravity~ and
meoments of inertia  and their application, Analysis of frames and risses,
diffierent types of motion, friction and application of work - energy mcthod.

UNIT-1

(hjectives: The students are to be exposed to the concepts of force and
friction , direction and its application.

Intreduction to Engg. Mechanics — Basic Concepls,

Systems of Forces : Coplanar Concurrent Fordés — Components in Space —
Resultamt — Moment of Foree and its Application — Couples and Resultant of
Force Systems. Introduction, limiting ofriction and impending  motion,
cowlomb’s laws of dry friction , cocfficeent of friction, cone of friction

UNIT I

Ohjectives: The students are to be exposed to application of free boady
diagrams. Solation te problems wsing graphical methods and law of
triangle of forces.

Equilibrinm of Systems of Forces @ Free Body Diagrams, Equations of
Equilibrivm of Coplanar Systemiz, Spatial Systems for concurrent fopoes.
Lamis Theorny Graphical method for the equilibraom of coplanar forces,
Conwverse of the law of Triangle of forces, converse of the law of polygon of
forces condition of equilibrawm.

UNIT - 110

Ohjectives @ The students are to be exposed to concepis of centre of
gravity.

Centrold : Centroids of simple figures (from basic principles | — Centroids of
Composite Figures

Centre of Gravity = Centre of gravity of simple body {from basis principbes),

10 U 00 Ll 1 O T e
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UNIT IV

Ohbjective:  The students are to be exposed to concepts of moment of
inertia and polar moment of inertia incloding transfer methods and their
applications.

Area moments of Inertia = Defintion — Polar Moment of Inertia. Transfer
Theorem, Moments of lpertia of Composite Figures, Products of Inertia,
Transfer Formula for Product of Inertia. Mass Moment of Inertia = Moment
of Inertia of Masses, Trapsfer Formula for Mass Moments of Ineriia, mass
moment of inenia of composite bodics.

UMNIT-V
ﬂh‘eﬂh‘es:TtﬂﬂIdﬂ-ﬂl . e . T
in courvilinear paths, iis velocity and acceleration computation and
miethieds of reprisenting plane motion.

Kinematics : Rectilinear and Curvelinear mwotions — “Welstity and
Acccleration — Motion of Rigid Body — Types and their Analysis in Planar
Motion. Kineties @ Amalysis as a Particle and Analysis-asa Rigid Body in
Translation — Central Force Motion — Equations of Plane Motion — Fixed
Axis Rotation — Rolling Bodies.

UNIT- VI

(hjectives: The students are to be exposed (o concepts of work. energy
and particle motion

Work — Energy Method : Equalions for Translation, Work-Energy
Applications to Particle Motion, Connccted System-Fixed Axis Rotation and
Plase Motion. Impulse momentum method.

TEXT BOOKS:
1. Enge Mechanics - 5. Timoshenko & DH. Young., 4% Edn - , Me
Graw Hill publications.
2.  Engincering Mechanics: Siatics and Dynamics 3™ edition, Andrew
Pytel and Jaan Kionsalaas: Cengage Leaming publishers.

REFERENCES:
I.  Engineering Mechanics statics and dynamics — R.C_Hibbeler, 117
Edn — Pearson Publ.
2. Engineering Mechanics , statics — J.L Meriam, 6 Edn — Wiley India
Pwi Lid.
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Engincering Mechanics, dynamics — J.L Meriam, §° Edn - Wiley
[mdia Pvi Lid.
Engincering Mechanies, statics and dynamics — LH.Shames, -
Pearson Publ.

hechanics For o

www.FirstRanker.com

Edn Mc Graw Hi]l Publ.

Mechanics For Epgineers, dynamics - F.P Beer & E.R_Johnston — 5
Edn Me Graw Hijl Publ.

Theory & Problegns of cngimeering mechanics, statics & dynamies —
E.W Nelson, C L|Best & W.G. McLean, 5% Edn — Schaum's outling
series - Me Graw Hill Publ.

Engineering Mechanics, Fedisand . L. Singer , Harper — Collins.

Engineering Mechanics statics and dynamics . A Nelsan, Mc Graw
Hill publications
Engineering Mechanics, Tayal. Umesh Publ.
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I Year— 11 SEMESTER T P
31 D
ELECTRICAL CIRCUIT ANALYSIS -1

L N

Preamble:
This course introduwces basic concepts of circuil analysis which is the
foundation for all subjedis of the Electrical Engincering discipline. The
cmphasis of this course is |laid on the basic analysis of circuits which includes
single phase circuits, m tic circuits, network theorems, transient analvsis
and metwork topology.

hjectives:
ii  To study the concepts of passive elements, tvpes of sources and
varions network reduction teclnigues.

ii. To waderstand the behavioor of RLC mepwirks for sinusoidal
cxcitalions.

i To study the performance of R-L, B=Chamd R-L-C circuwits with
vanation of one of the parameters and 1o understand the concept of
PCSONATCE.

iv. To study the concept of magne i coupled circuit.

V. To understand the application® of actwork topology o electrical
circuits.

vi.  To understand the applications of network theorems for analysis of
electrical networks.

LINIT-1

Introduction to Electrical Clircuits

Passive components and their V-1 relatbons. Sources (dependent and
independent) - Kirchoff's laws, MNetwork redoction technigues{serics,
parallel, series - parallel, star-to-delta and delta-to-star trassformation).
souree iransformation technique, nodal analyais and mesh analysis.

UNIT-11
Single Phase AC Svatems

Periodic waveforms (determination of s, average valoe and form factor).
Concept of phase angle and phase difference.

Complex and polar forms of representations, steady state analysis of B, L and
O cizcu
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Power Factor and its significance — Real, Beactive power and apparent
Power.

UMIT-111
Resonance

Locus diagrams for vanogs combination of B, L and C. Resonance, concept
of band width and Quality| factor.

UNIT-1V

Magnetic Clrcuit

Basic definition of MMF| flux and reluctance. Analogy between electricd]
and magnetic circuits.
Faraday's laws of clectromagnetic induction Concept of self and matual
inductamee.

Dot convention-cocfficient of coupling and composite magnetic circuit.
Analysis of serics and parallel magnetic circnits.

UNIT-V

Metwork topology

Definitions of Graph and Tree. Basic cutset afd ticset matrices for planar
networks. Loop and nodal methods of analysis -of networks with dependent
and independent voltage and current soursés. Duality and Dusal networks.

UNIT-VI

Metwork theorems (DC & AC Excitations)

Superposition theosem, Thevenin's theorem, Momon's theorem, Masimm
Power Transfer theorem, Beciprocity theoresy Millman's theorem and
compensation theorem.

Ohute omes:

Smdents ane able to solve

L Varouws electrical networks in presence of sctive and passive
clefmeils,

i Any R, L, C serwork with sinusoidal excitation.

. Any R, L, C setwork with vanation of any one of the parameters i.e
R.L C andf

v.  Any magnetic circuit with varous dot conventions.
v.  Electrical networks with network topology concepis.
vii  Electrical networks by using principles of network theonems.
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TEXT BOKS:
I. Engincering Circuit Analysis by William Hayt and Jack
E_Kermmerley Me Graw Hill Company. 6 th edition.

Metwork Analysis: Yan Valkenburg: Prentice-Hall of India Private
Lrd.

)

REFERENCE BOHYRS:

I. Introduction to Circujt Analysis and Design by Tildon Glisson. Jr,
Springer Publications

2 Eleetrie Circuit Analysis by K8 Suresh Eumar, Pearson publications
1. Electric Circuits by i jCaati
4. Introductory Cireuit Analysis by Robert L Boylestad, Pearson
Publications.
3. Circuit Theory Analysis and Synthesis) by A chakrabarihs Dihasipat
Raifco.
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(13 341

COMPUTER FROGERAMMING

Ohbjeetives: Formulating  algorithmie  solutions  to problems and
implementing algorithms fa O

UNIT I:

Unit ebhjective: MNotion of Operation of a CPLU, Notion of an algorithm
and computational
Introdection: Computer systems, Hardware and Software Concepis,
Problem Solving: Algormthim / Paeudo  code, fowchart, . prosram
development steps, computer languages: machine, symbolic “ahd-highlevel
lamguages, Creating and Running Programs: Writing, BEdimng(vi‘cmacs
cditor), Compiling(gec), Linking and Exccuting in under-binus.

BASICS OF C: Structure of & C program, identificrs, basic data types and
sizes. Constants, Variables, Arthmetic |, relational-@nd logical operators,
incremeent  and decrement operators, condifiomal operator,  assighmet
operator, expressions, type conversions, Conditional Expressions, precedence
and order of evaluation, Sample Programs.

LINIT I:

Unit objective: understanding branching, iteratbon and data
representation using arravs

SELECTION — sakixNG DECISION: Two way SELECTION: if-clse, null
clse, nested if, examples, Multi-way sclection: switch, else-if] examples.
ITERATIVE: loops- while, do-while and for statements | break, continuc,
imitialization and wpdating, event and counter controlled loops, Looping
applications: Summation, powers, smallest and larsest

ARRAYS: Arrays- concepts, declaration, definition, accessing clements,
storing clements, Strings and Stning Mandpulations, 1-D arrays, 2-D arrays
amnd character arrays, stning manipulations, Multidimensional arrays, array
applications: Matrix operations, checking the symmetricity of a Matrin.
STRIMNGS: concepits, ¢ strimgs.

T

Objective: Modular programming and recorsive solution formulation
FUNCTIONS- MODULAR PROGRAMMING: fusctions, hasics,
parameter passing. storkge classes extern, auio. regisier. static. scope nules,
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block structure, user defised functions, standard library functions, recursive
functions, Recursive solutions for fibonseci series, towers of Hanod, header
filcs, C Preprocessor, cxample ¢ programs, Passing |-D arrays, 2-D arrays to
functions.

UNIT IV:
Ohjective: Understanding pointers and dy namic memory allocation
POINTERS: pointers- odncepts, mitialization of pointer variables, pointers
amd function arguments,| passing by address- dangling memory, address
arithmetic, character pointlers and functions, peinters (o pointers, printcrs and
mvulti-dimensional — array dynamic memory management functions,
command ling arguments

UNIT V:

Objective: Understanding miscellaneous aspects of O

ESUMERATED, STRUCTURE AND UNION TYPES: Derived tvpes-
structurcs- declaration, definition and initialization of streciires, acccssing
structurcs, nestod structures, arrays of strectores, streciuresand functions,
pointers 1o structures, self referemtial struciares, unions] typedef, bi-fields,
program applications

BIT-WISE OPERATORS: logical, shift. rotation, masks.

UNIT VI:
Objective: Comprehension of file operations

FILE HANDLING: Input and output- eoficept of a file, text files and bimary
files, Formatted 10, File 'O operations, example programs

Text Baols:
I. Problem Solving and Program Design in C. Hanly, Koffman, 7™ ed,
PEARSOM.

)

Programming in C, Second Edition Pradip Dey and Manas Ghosh,
OXFORD Higher Education.

Programming in C, A practical approach Ajay Mittal PEARSOMN.

4. The C programming Language by Dennis Richie and Brian Kermnighan
5. Programming in C, B. L. Juneja, Anith Seth, Cengage Learning.

b

Reference Books and web links:

I. C Programming, A Problem Solving Approach, Forouzan, Gilberg,
Prazad, CENGAGE

2 Programming with C, Bichkar, Universities Press

1. Programming in C, Reema Thareja, OXFORD

4. C by Example. Noel Kalicharan, Cambridge.
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T P
an 3

ENGINEERING CHEMISTRY LABORATORY

b

www.FirstRanker.com

List of Experinents

)

Introduction to cpemisiry laboratory — Molarity, Normality,
Primary, Sec ¢ standard solutions, Volumeiric titrations,
Cuantitative anallysis, Cluantitative analysis eic.,

Trial experiment — Estimation of HCl using standard Mascos
solutions

Estimation of KMaOy using standard Oealic acid solution
Estimation of Fernic iron using standard K, Cr0, solagion.
Estimation of Copper using standard K:Cr:0; saluttn.
Estimation of Total Hardness water using stapdasd EDTA solution.
Estimation of Copper using standard EDTA selution.

Estimation of Copper using Colorimet &

Estimation of pH of the given samplé-solution using pH meter.

. Conductomsetric Titrations between strong acid and strong base

. Conduwctometric Tirations bétween strong acid and Weak base

. Potentiometric Titrations between strong acid and strong base

- Potentiometric Titrations between sirong acid and Weak base

. Estimatinog of Zinc using standard potassium fermocyanide solution
. Estimation of Vitamin — C

TEXT BOOKSS

)

Dr tyotsna Cherukuis{ 3012 )Laboratory Manual of Engineering
Chemistry-11, VGS Techno Series
Chemistry Practical Mamual, Losven Publications

K. Mukkanti (3009) Practical Engineering Chemistey,
B.5 Publication
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ENGLISH - COMMUNICATION SKILLS LAB - 11

Sugpested Lab Manwalsy

www.FirstRanker.com

OBJECTIVE: To impar to the leamer the skills of grammar as well as

communication through |
soft, that is life skills.

jstening, speaking, reading, and writing including

ADVANCED COMMUNICATION SKILLS

LMIT & Body language
LMNIT 7 Dialogues
UNIT & Intervicws and Telephonic Intervicws
UNIT 9 Giroup Dhscussions
UNIT 1y Presentation Skills
UNIT 11 Dechates
Text Baaok:

“Strengthen yvour Communication Skills® Pan-B by Maruthi Publications

Reference Books:
l. INFOTECH

English (Maruthi Publications)

2 Personality Development and Soft Skills ( Owxford University
Press, Mew Delhi)
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I Year— 11 SEMESTER

C PROGRAMMING LAB

Exercise |
a) Write a C Program to galculate the arca of riangle using the formula
arca = { 5 (s-a) (b)) where 5= (atb+e)?
b} Write a C program tf find the largest of theee numbers using termary
operalon.
¢) Write a C Program t—swap—twonambers—writhomt—using—a—temporary

variable.

Exercise 2

a) 2's complement of a aumber s obtained by scanning it frod right to lefi
and complementing all the bits after the first appeassncs of a | Thus 2's
complement of 11100 = 00100, Wrte a C progfam to find the 2's
complement of a binary nunsher.

b) Write a C program to find the roots of a quadratic equation.

c) Write a T program, which takes two intégeroperands and one operator
form the user, performs the operation add'then prints the result. (Consider
the aperators +-.*, /% and use Switsh Statement)

Exercise 3

a) Write a C program to find the sum of individual digits of a positive
inbeger and find the reverse of the given nomber.

b) A Fibonacei sequence is defined as follows: the first and second terms in
the sequence are 0 and 1. Subsequent terms are found by adding the
preceding two terms in the sequence. Write a C program to generate the
first  terms of the

¢) Write a C program to gencrate all the prime numbers between | and n,
where i is a value supplicd by the uwser.

Exercise 4

a) Write a C Program to print the multiplication table of a given number n
up to a given value, where n is entered by the user.

b} Write a C Program to enter a decimal number, and caleulate and display
the binary equivalent of that number.

) Write a C Program to check whether the given number s Armstrong
e e
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Exercise &

a) Write a C program to interchange the largest and smallest numbers in the
array.

b) Write a C program to i

) Write a C program to i

lepent a liner seanch.
lement binary search

Exercise &
a) Write a C program to i

b} Write a C program to
and perform addition

lement sorting of an array of clements .
inpul two m X matrices, check the compatibility
multiplication of them

Exercise 7
Wit a C program that uscs functions o perform the following operations:
i. To insert a sub-siring in (0 given main string-frofn a given
posilion.
ii.  Todelete n Charscters from a given position i given siring.
fi. To replace a character of strning either frdm beginning or ending
or at a specified location

Exercise §
Write a C program that wses functions pe-perform the following operations
using Siruciune:

i) Reading a complex number i) Writing a complex number

i) Addition of two complex numbers v Multiplication of two
complex numbsers

Exercise 9
Write C Programs for the followang string operations without using the bukt
in functions

- o concatenate two sirings

- to append a string to another string

- 10 COmpan: Two sirings

Exercise 10
Write C Programs for the followang string operations without using the bukt
in functions

- to fimd t he lengih of a siring

- to fird whether a given siring is palindrome or mot
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Exercise 11

a) Write a C functions to find both the largest and smallest number of an
array of integers.
b} Write C programs illustrating call by value and call by reference cocepis.

Exercise 12

Write C programs that usd both recursive and non-recursive functions for the

following
i)  To find the faftorial of a given imeger.

i) To find the [(GCD (greatest common divisor) of o given

infEgers.

i) To find Fibonscci sequence

Exercise 13
a) Write C Program (o reverse a string Using pointers

b} Write a C Program to compare two arrays using pointers

Exercise 14

a) Write a C program consisting of Pointer baged function o exchange
value of two integers using passing by address,

b} Write a C program to swap two members Using pointers

Exercise 1%

Examples which cxplores the use of structures, unbon and other user defined
variables

Exercise 16

a) Write a C program which copics onc file to another.

b} Write a C program to count the number of characters and number of lines
im a file.

¢} Write a C Program to merge two files into a third file. The names of the
files must be entered wsing command line arguments.
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T r
Il Year — I SEMESTER 1 0 3

ELECTRICAL CIRCUIT ANALYSIS-II

Preamble :

This course aims at study |of three phase systems, transient amalysis, network
ayitlesis and fourier andlysis for the future smdy and analysis of power
EYEICHS.

hjectives:
i.  Tosmdy the concepis of balanced three-phase circuits,
i Tostdy the concepis of unbalanced three-phase cipcults.

. To stady the transient behaviour of clectrical” petworks with D,
pulse and AC excitations.

iv. To siudy the performance of a network” bdsed on input and output
cucitation/response.

v. To onderstand the realization-of clectrical network function into
clectrical squivalent passive-elémments.

vi. To understand the application of fourier series and founer
transforms for amalysis of clectrical circuits.

UNIT-1 Balanced Three phase ¢ircuits
Phase sequence- star and delta comnection - relation between line and phase
voltages and currents in balanced systems - amalysis of balapced thiee phase

circuits - measurement of active and reactive power in balanced three phase
Sy Slems.

UNIT-11 Unbalanced Three phase o reubts

Analysis of three phase unbalanced circuits: Loop methed — Star-Delia
transformation techaique, Two wattmeter methods for measurement of theee
pliase power.
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UNIT-I Transient Analysis in DC and AC cireuits

Transicnt response of R-L, R-C, R-L-C circuits for DC and AC excitations,
Solution using differential equations and Laplace transforms.

UNIT-1V Two Port Networks

Twvo port metwork ra— £ Y, ABCD and hybrd parameters and their
relatons, Cascaded networks - poles and zeros of network functions.

UNIT-V Nerwork syathgsis

Positive real function - basic synthesis procedure - LT imminance functions -
RC impodance fumctions and BL admittance fanction - RL impedance
function and BC admittance function - Foster and Caner methods.

UNIT-V1 Fourier analysis and Transforms

Fouwrier theorem- Trigonometrie form and exponential form of Fourer series,
Conditions of symimetry- line spectra and phase angle specira, Amalysis of
clectrical cincuiis to non sinusoidal periodic waveforms.

Fouwrier integrals and Fowrier transforms —properties of Fourier transforms
and application to electrical circuits.

Orutcomes:
i Students are able to solve theee- phase circuits under balamced
condition.
i Students are able to solve three- phase circuiis under unbalamced
condition.
. Students are able find out trangient response of clectrical networks

with different types of excitations.

iv. Students are able to estimate the different types of two port petwork
parameters.

V. Students are able to represent electrical eguivalent network for a
given network transfer function.

vi. Smudents are able to extract different harmonics components from
the response of a clectrical network.
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Text Bonlks:

"

Engincering Circuit  Analysis by William Hayt and Jack
E Kemmerley, Me Graw Hill Company_ 6 th edition
Metwork synthesis: Van Valkenburg: Prentice-Hall of India Private

www.FirstRanker.com

Ltd

Reference Books:

)

Introduction to Jircuit amalysis and design by Tildon Glisson. Jr,
Springer Publicatjions
Circuits by A.B

Metwork Theory Analysis and Synthesis by Smarajit Ghosh-FHI
publications

Metworks and Systems by D Roy Chosdbure, - New  Age
Intcratonal publishers

Electric Circwits by David A Bell, Oxfond publications

Circuit Theory{Analysis and Synthesis) by, A chakrabarthi, Dhanpat
Raifon.
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ke I 1]

THERMAL AND HYDRO PRIME MOVERS

Il Year — I SEMESTER

=
e

Part-A: Thermal prime e

Course Objectives: To puake the siudent understand the types of prime
movers, which can be cpnnected to gencrators for power production and
should obtain the skills of| performing the necessary calealations with respect
to the functioning of the pyime movers.

UNIT I:

Objectives: To make the student learn about the constructions] featunes,
operational details of various types of internal combustion gagines through
the details of several engine systems and the basic air stafdded cycles, that
govern the engines. Fuorther, the studemt shall be able-fo calculate the
performance of different types of internal combustionChgines.

LC Engines: Classification, working principles — valve and port timing
diagrams — air standard cyecles — Enging systems line fuel injection,
carburction, ignition, cooling and lubricanon — Engine  performance
evaluation.

UNIT I

Objectives: To train the stodent in the aspects of steam formation and its
utilitbes through the standard steam data tables and chams. To make the
student corrclate between the air standard eyeles and the actwal cveles that
govern the steam turbines. To train the student to calculate the performance
of steam torbines using velocity diagrams.

Propertics of Steam and wse of Steam Tables- T-5 and H-5 Diagrams.
Analysis of Vanous Thermodynamic Processes under gone by Steam.

Vapor Power Cycles: Camot Cycle-Bankine Cyele- Thermodynamic
Variables Effecting Efficiency and owtput of Rankine Cycle-. Analysis of
simple Rankine Cyele and Re-heat eyele

Stcam Turbines: Schematic layout of steam power plant Classification of
Steam Turbines- Impulse Turbine and Reaction Turbine- Compounding in
Torkines- Vielocity Diagrams for simple Impulse and Reaction Turbines-
Work done & efficiency
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U'NIT I

Objectives: To impart the knowledge of gas turbine fusdamentals, the
governing cycles and the methods to mprove the efficiency of gas urbines.

(vas Twurbines: Simple gas turbine plant-ideal eyele, closed cycle -open
cycle-. Efficiency, Work |raftio and oplimum pressure ratio for simple gas
turbine cyele. Actual cvdle, analysis of simple eycles & cycles wath inter
cooling, reheating and Regeneration

Part-B: Hydro prime Ers

UNIT I'V:

hjectives: To teach the student about the fundamental of fMaid
dynamic equations and its applications fuid jets. To impart the
knowledge of various tvpes of pumps, their constroctional featwres,
working and performance.

IMPACT OF JETS AND PUMPS: Inspulse momentum equation, Impact of
Jet on stationary and moving vanes (flat and curved). Pumps: Types of
pumps, Centrifugal pumps: Main components, Working pranciple, Mult
stage puimps, Performance and characieristic curyves

UNIT W:
Objectives: To make the student leakn about the constructional features,

operational details of various types of hydraulic turbines. Further, the student
shall be able to calculate the performance of hydraulic turbines.

HYDRAULIC TURBINES: Classification of turbines; Working principle,
Efficiency calculation and Design principles for Pelion Wheel, Francis and

for Kaplan wrbines; Governing of mrbines; Performance and characteristic
CUrves.

UNIT VI:

Objectives: To train the student in the arcas of types of hydro electric power
plants, estimation and caleulation of different loads by considering various
factors.

HYDRO POWER: Composents of Hydro electric power plant: pumped
storage systems, Estimation of water power potential: Estimation of load on
turbines: load curve, load factor, capacity factor, atilization factor, diversity
factor, load — duration curve, firm power, secondary power, prodiction of
load.
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Texi Bonlks:

Wb =

Thermal Engineering by Rajput, Lakshmi publications
Thermsal eaginecring by ML Mathur and F.5 Mehta, Jain Brothers.
“Hydraulics & Fluid Mechanics™, PN, Modi and 5.M. Seth, TEXT

www.FirstRanker.com

BOOKS House,

4. “Fluid Mechanids & Hydraulic Machinery™ A K Jain, ., Khanna

Publishers, Delhi
Reference Boaks:

I.  “Fluid Mechanicd”™ by Victor L. Strecter

2. “Introduction to Fhabd-2 H - st

3. “Fluid Mechanics & [is  Applications”, Vijay - Gupia,
Santhosh k Gupta

4. “Fluid Mechanics & Fluid power Engincening, Dr DS Kiifar

5 “Water Power Engineering™ MM Desumnkh
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3+
BASIC ELECTRONICS AND DEVICES

Preamble: This course iptroduces the concepts of semi-conductor physics
and operation of various |semi-conductor devices. Realization of rectifiers,
amplifiers and miummng semi-conductor devices and their analysis is
alao introduced in this c 3

Umit-1:
Objective: To learn the basics of semiconductor pliysics.

Review of Semi Conductor Physies: Insulators, Semi condugtors, and
Metals  classification using Energy  Bamd Diagrams, Mobility and
Conductivity, Elecirons and boles in Intrinsic Semi condletors, Extrinsic
Semi Conductor, (P and N Type semiconductor) Hall effect, Generation and
Recombination of Charges, Diffusion. Continoity “Equation, Injected
Minority Carricrs, Law of Junction, lntroduction to fErmi level in Intrinsic,
Extrinsic semi conductors with necessary mathenahcs

Dhute ome:
Students are able to understand the basic Goncepts of semiconductor physics,
which are usefl to understand the opefation of diodes and transistors.

Lmit-10:

hjective:

To study the constroction details, operation and charactenistics of varmous
sermiconductor diodes.

Junetion Dicde Characteristics

Operation and characteristics of p-n jusction diode. Current componenis in p-
n diode, diode equation. Temperatuwre dependence on V-1 characteristic,
diffusion capacitance and diode resistapcee (static and dynamic), energy band
diagram of p-n diode.

Special Diodes: Avalanche and Fener break dovwn, Zener charscieristics,
tunnel diode, characteristics with the help of energy band diagrams, Varactor
diode, LED, PIN diode, Photo diode

Ot e
Students are able to explain the operation and charscteristics of PN junction
Siend I e
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L mit-100:

Ohjective:
To understand the operation and analysis of rectifiers with and wathowt filbers.
Further study the operation of series and shunt regulators wsing zener diodes.

Rectifiers and Regula
Half wave rectifier, i factor. full wawve rectifier (with and without
transformer), harmonic domponents in a rectifier circuit, inductor filier,
capacitor filter, L-section [filter, T- section filter, and comparison of various
filter circuits in terms of ripple factors. Simple cirout of a regulator using
Zener diode. Types of regulators-series and shunt voliage regulators. over
load voliage protection.

Crabeomme:
Ability to understand operation and design aspects  of cecetifiers  and
regulators.

U mit-1%"

Ohjective:

To study the charactenstics of different bipolarjunction transistors and their
biasing stabilization amd compensation technmgues. To analyze transistos
amplificrs using h-paramcters.

Transistors

Junction iransistor, ransistor current components, transistor as an amplifier
and switch. Characteristics of transistor (CE, CB and CC configurations).
Transistor biasing and thermal stabilization (1o fixed bias, collecior to base
bias, self bias). Compensation against variation in base emifier voltage and
collector current. Thermal monaway. Hybeid model of transistor. Analysis of
transistor armplifier using b-parameters

Crateome:

Students are able to understand the characteristics of vanous iransistor
configurations. They beecome familiar with different biasing, stabilization and
compensation techniques used in ransision circaits.

Umiit- W=

hjective:

To understand the basics of FET,Thymstors, Power [GBT: and Power
MOSFETs.
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Power semiconductor devices

Principle of operation and claracteristics of Thyristors, Silicon comtrol
rectifiers, power [GBT and power MOSFET their ratings. Companson of
power devioes.

FET: IFET Characteristics  [(Qualitative  explanation),  MOFET
Characteristics—static and| Tramsfer (enhancement and depletion mode), low
frequency model of FET, FET as an amplifier.

Dhute ome:
Stdents are able to rafand the operation and charactenistics of FET,
Thyristors, Power IGBTs and Power MOSFETs

Umiit V1 =

hjective:

To understand the concepts of positive and negative feedbacks and-their role
it amplificrs and oscillators.

Amplifiers and oscillators

Fecdback Amplifiers -classification, feedback concepl, fransfer gain and
general characteristics of negative feedback amplificrs, effeet of feedback on
imput and output resistances. Methods of analysis of feedback amplificrs.
Power Amplifiers — Classification, push-pull amplifiers, Introduction to
harmonics { distortion factor.

Oiscillators — Condition for escillation, BC-phase shifi oscillator. Wein bridge
oscillator, Crystal oscillator. Frequency and amplitude stability of oscillators.

Dhute ome:
Stdents are able to understand the menits and demwrits of positive and
pegative feedback and the role of feedback in oscillators and amplificrs.

TEXT BiWIKS:

I. Electronic Devices and Circuits — J. Millman, C.C. Halkias, Taia
blc-Graw Hill

REFERENCE BOWYR 5:

I. Elctronic Devices amd Circoits by David A Bell, Oxfosd
University Press

Elcctronic Devices and Circuits — Salivahanan, Kumar, Yallavaraj,
TATA MeGraw Hill, Second Edition

1. Electronic Devices and Circuits — RL. Boylestad and Lowis
Mashelaky, Pearson/Prentice Hall, ¥ Edition, 2006

)
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Il Year — I SEMESTER T P ':;

1 0
COMPLEX VARIABLE AND STATISTICAL METHODS

LU'NIT-1 Functions of &
Intreduction — Continuity — Differentiability — Amalyticity — Properties —
Cauchy-Ricmann oquati in Cartesian and polar coondinates. Harmomic
amd conjugate harmonic fynctions — Milne — Thompson method.

Subject Category
ABET Learning Objectives a ¢
ABET internal assessments 1 2 6
JMTUK External Evaluation & B E

lex variable:

UNIT-11 Integration and Series Expansions

Complex intcgration: Line integral — Cauchy’s integrdl theorem , Cauchy's
integral formula, Generalized integral formula {all without proofs)-

Radius of convergence — Expansion in Taylor's séries, Maclaorin's series and
Laurent serics.

Subject Category

ABET Learning Objectives ack

ABET internal assessments 126

JMTUK External Evaluation A B E

UNIT I Integration nsing Reshlues:

Types of Singularities: lsolated |, pole of order m, essential - Residues -
Residue theoremi without proof) - Evaluation of real integrals of type (a)
(b) (e}

Subject Category

ABET Learning Objectives a e

ABET internal assessments 1 2 6

IMTUK External Evaluation A B E

UNIT IV Conformal Mapping:

Transformation by cxp 2. lnz, 2°2, 2°n(n positive inbeger), Sin 2, cos 2, 2 +
a/?- Translation, rotation, imversion and bilinear transformation — fixed point
— Cr04s ratio — propertics — imvarianee of circles
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Subject Category

ABET Learning Objectives aek
ABET internal assessments 1 26
JNTUK External Evaluation A B E

catimsators for means, vari
Subject Category

ABET Learning Objectives ack
ABET internal assessments 1 26
JMTUK External Evaluation A B E

CL8, PrOporiions.

UMNIT VI Tests of Hypothesis
Type | and Type I crrors -Maximom error- One @il oao-tail tests - Tests

concerming one mean and proporion, two meanss Proportions and their
differences using Z-test, Student’s t-test - F-test andChi -square test.

Subject Category

ABET Learning Objectives abdehk

ABET internal assessments 1 267 10

JNTUEK External Evaluation A B E F-I

Bivoks:

I. Advanced Enginecring Mathematics: Ervin Kreyvsaig, Wiley India
Edition
Advanced Engincering Mathematics: Michacl Greenberg, Pearson
Advanced Elzgirm:ﬂng Mathematics: BS Grewal | Khanna
Publishers (42 Ed)

4. Probahility and Statistics for Enginecrs: Miller and John E. Freund,
Prentice Hall of India

3. Probahility and Statistics for Enginecrs and Scientists: Ronald E.
Walpole, Sharon L. Mayers and Keying Ye: Pearson

lad
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ELECTROMAGNETIC FIELDS

Electromagnetic ficlfls is the foremost pre-roguisite course for most of
the subjects in Electrical incering. Either in the conunciation of basics of
clectrical elements B, L and C thar are the building blocks of any clectrical
deviee or in the illusration of Energy transfer from mechanical to clectrical
amd vice versa its role is grucial. This course also includes the famous works
of Coulomb, Ampere, Haraday, Maxwell cte. to the field of Electrical
Engincering.

UNIT -1 Elecirostatics:

Objective:

To study the production of clectric ficld and potentials doe to different
configurations of static charges.

Electrostatic Ficlds — Coulomb®s Law — Eleciric Field) Intensity (EFT) — EFI
due 1o a line and a surface charge — Work done” ubmoving a point charge in
an clectrostatic ficld — Electric Potential — Propertics of potential function —
Potential gradient — Guass's law — Maxwell's first law, divi D J=pv
Laplace's and Poison's equations and Sohmion of Laplace’s equation in one
variable.

Outeome: Ability to calculate eleciric ficld and potentials wsing guass’s law
of solving Laplace's or Possion’s equations.

UNIT - Il Conduetors — Dielectrics and Capacitanece:

Objective @

To study the propertics of conductors and diclectrics, caleulate the
capacitapnce of different configu-varions snd wnderstand the concept of
conduction and convection current densities.

Electric dipole — Dipole moment — potential and EF1 due to an electric dipole
— Torgue on an Electric dipole in an electric ficld — Behavioor of conduciors
in an electric field — Conductors and Insulators

Polarization — Boundary conditions between conduction to Diclectric and
diclectric w diclectrics capacitance — capacitance of parallel plates, spherical
and coaxial cables with composite diclectrics —Energy stored and energy
density in a static electric field — Current density — conduction  and
Convection current densities — Ohm's law in  point form — Eguation of

T
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Dutcome: Leamm how to calculate capacitance, energy stored in diclectrics
amd get's the concept of conduction and convection currents

UNIT -1 Magneto statics and Ampere's Law:

Static magnetic ficlds — Bjoi-Savart’s law — Oesterd's experiment - Magnetic

due 1o circular, sguane
between magnetic  flox,
sevond Equation, diviB A0 —Ampere's circuital law and its apph::mmns VIE
MFI due to an infinite sheet of current and a long flament- caFrving
conductor — Point form of Ampere's circwital law —Field due toa circular
loop, rectangular and square loops, Maowell's third equation, Carl (H=1

Dhute ome:
Ability to find magnetic ficld intensity due o cufent, the application of
ampere's law and the Maxwell's second and thisd equations.

UNIT - IV Force in Magnetic fields:

hjective =

To study the magnetic force and topgue through Lorentz force equation in
magnetic ficld eavironment like conductors and other corrent loops.

Magnetic force - Moving charges in a Magnetic field — Lorentz foree
cquation — foree on a current clement in a magnetic field — Force on a straight
and a long current carrying conductor in a magnetic field — Foree between
two straight long and parallel current carmying conductors — Magnetic dipole
amnd dipole moment — a differential current loop as a magnetic dipole -
Torque on a current loop placed in a magnetic fichd.

Chute ome:

Students can calculate the magnetic forces and torgue produced by currents
in magnetic field

UNIT - % Self and Mutual inductance:

Objective @
To develop the concept of self and muiual inductances and the energy stored.
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Self and Mutual inductance — determination of self-inductance of a solemoid
and toroid and mumal inductance between a straight long wire and a square
loop wire in the same plane — energy stored and density in a magnetic field.

Dhute ome:
Will the able to calculate BTl and muiual inductances and the cocrgy stored
in the magnetic ficld

UNIT - VI Time Varvigg Fields:

Objective @
To shady time wvarying Maxwell's equations in different forms and
Maxwell's fourth equation for the induced Emf

Timee varying fields — Faraday's laws of clectromagnetic induction = lis
integral and point  forms — Maxwell's fourth equation, Cur {El=cB/idt -
Statically and Dynamically induced EMFs — Simple problems-hedification
of Maxwell's equations for time varying ficlds — Displacemient current —
Poynting Theorem and Poynting vector.

Chate ome:

Students will gain knowledge on time varyingficlds and get ability to
calculate induced Emf. Concepis of displacement current and Poynting vector
and associated problems are solved.

TEXT BOWKS:

|. “Engineering Electromagnetica”™ by William H. Havi & John, A. Buck
Mc. Graw-Hill Companies, 7° Editon. 2006.

REFEREMCE BOMIKS

I. “Principles of Electro Magnetics” by Sadiku, Oxford Publications 4™

edition

“Introduction to Electro Dynamics™ by D 1 Graffiths, Preatice-Hall of

India PviLtd, 2™ edition

1. "Electromagnetic Field Thoory™ by Yaduvir Singh Pearson

4. Fundamentals of Enginecring Electromagnetics by Sunil Bhooshan,
Ok ford higher education

)
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ELECTRICAL MACHINES -1

Preamble:
This is a hasic course on fotating elecirical machines. This course covers the

topics  related to  pringiples, performance, applications and  design
considerations of de machjnes.

Learning objectives:
i Appreciae the principles of electromagnetic encrgy conversign and
understand the constroction details of D machine.
il Understand the principle of operation and performanee of DC
SERCTALOrs.
i, Learn the characteristics and performance of DE genérators.
iv. Learm the characteristics and performance of DO motors,
V. Learn the spoed control and testing methisds of DD meotors.
wi. Learn the basic ideas of design of DC machines.

UNIT-1:

Electromechanical Emergy Conversiom

Introduction to 5.1 Units - principles of clectromechanical energy conversion
— forces and torque in magnetic ficld systems — cnergy balance- singly
excited machine- magnetic force - co-cnergy — mult excited magnetic field
gystem-construction featres of conventional and modern DO machines.

UNIT-1I:

D.C. Generators —

Principle of operation — EMF equation- armature wandings — lap and wave
windings — armature reaction —cross magnetizing and  de-magnetizing
AT/pole —commutation proccss — methods of improving commutation —
compensating windings — Interpoles.

UNIT-10:
D.C. Generators — 11
Methods of excitation- self excited and separately excited-types of generators

build-up of emf - open circait characteristics-critical ficld resistance-critical
speed-causcs for failure o self excitatvon-remedial measures — Internal and
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cxternal characteristics of scparately excited, shumt, serics, compound
generators-applications, losses and efficiency.

UNIT-1V:

DuC. Motors
Principle of operation —
shiunt, series and co
losses and efficiency- s

Starting by 3 point and 4

ack EMF - torque equation —characteristics  of
motors — armatire reaction and commutation -

torque characteristics-applications of de motors.
inl starters — protective devices.

LINIT-V:
Speed Control and T
Speed contrel by armature voltage and field flux contrel — testing of DC

meachines - brake test, Swinbume's method — principle of regenerative or
Hopkinson's method - retardation test — separation of losses <-ubethods of

clectrical braking: plegging, dynamic and regenerative.

UNIT-VI:

Diesign of DUC. Machines

Diesign concept - output equation - choice of Specific clectnc and magmetic
loadings — separation of [ and L - estimation'of sumber of conductors” turms
- coils - armature slots — conductor dimension — slot dimension - choice of
mumber of pobes — length of air gap.

Learning sutcomes:
i Able to explain the concepts of clectromagnetic energy COnVETsion.
. Able to explain the operation of de gencerator, armatune reaction and
Cofation
i Able o amalyze the characteristics and performance of de
CEHCTAkors.
iv. Able to explain the torque developed and performance of de motors.
v.  Able to analyze the speed control and testing methods of de motors.

Vi. Able to propose desagn aspects of a de machine.

TEXT BO{OKS:
| Elecirical Machines — P.5. Bhimbra, Khanna Publishers

2 Elecire Machinery by A E Fizgerald Charles  kingsley, Stephen
D Umans, TRMH
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REFERENCE BONKS:
Theory & Performance of Electnical Machines by 1 B.Guptha

Ll

Ly

5. K. Kataria & Sons
Elecirical Machines

The Performance anjHBressmof- B raamchmmes—Adbert b Clarvton

Electrical Machine
publications
Electric  Machines

CENGAGE Learning.

by LK Rajput, Lakshmi publications. 5™ edition

www.FirstRanker.com

[Besign by AK. Sawhney, Dhanpat Fai & Sons

by  Mulubutla 5 Sarma&Mokesh k. Pathak,

ker.co
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THERMAL AND HY DR LAB

Course Objective:

To impart practical knowledge on the performance evaluation methods of
varipus  internal combudtion engines, flow measuring  equipment  and
hydraulic mrbines and purps.

NOTE: TO COMNDIL A MINIMUM OF 12 EXPERIMENTS BY
COMNDUCTING A MIMI CTIOS

SECTION A - THERMAL ENGINEERING LAB

I. LC. Engimes valve / port timing diagrams.

LC. Engines performance test on 4 -stroke Dicsel engine.
L.C. Engines performance fest on 2-stroke petrol cagine.

Evaluation of engine friction by conducting Morse test on 4-stroke multi
cylinder petrol cngine

Lol

Dretermination of FHP by retardation and motoring test on [C engime
LC. Engines heat balance on petrol £ Dicse] engines.

Economical speed test of an IC cogine

Sudy of boilers

o I

SECTION B - HYDRAULIC MACHINES LAR

lipact of jets on Vanes.

Performance Test on Pelion Wheel.

Performance Test on Francis Tarbine.

Performance Test on Kaplan Turbine.

Performance Test on Single Stage Centrifugal Pump.

Performance Test on Reciprocating Pamp.

Calibration of Venturimeter.

Calibration of Orifice meter.

Determination of loss of head due 1o sudden contraction in a pipeline.

=l s
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ELECTRICAL CIRCUITS LAB

www.FirstRanker.com

Any 10 of the following geperiments are o be conducted:

)

e

3)
4)
3)
6)
7

&)
9)

WVerification of Thevenin's and Morton's Theorems

Verification of Syiperposition theonem and Maximmm Power
Transfer Theoreo

Verification of C
Verification of Reciprocity , Millmann's Theorems
Locus Diagrams of RL and RC Series Circuits
Serics and Parallel Resonance

Determination of Self, Mumal Inductances and Coefficient of
coupling
£ and Y Paramecters

Transmission  and hybrid parameters

10} Measurement of Active Power for Star and Delta connected

balanced loads

11}y Measurement of Beactive Power for Star and Delta connected

balanced loads

12y Measurement of 3-phase Power by two Wattmeter Method for

unbalanced loads

ker.com www.FirstRanker.com
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ENVIRONMENTAL STUDIES

www.FirstRanker.com

=H
is 0 impart

Orverall wnderst ng of the natural resources

2. Basic understanding of the ecosystem and s diversity

3 Acquaintance on Yarious eavironmental challenges indweed due o
unplanmed antheo 7 TV

4. An understanding of the environmental impact of developmental
activilics

5. Awarencss on the social isswes, environmental legislato-and global
trcatics

Course Quatcomes:

The student should have knowledge on

The natwral resources and their importande for the sustenance of the
lific and recognise the need to comservie the natural resources

2. The concepts of the ecosystem and ifs function in the environment.
The need for protecting the producers and consumers in various
ccoaystems and their role in the food web

3. The biodiversity of India and the theeats to bicdiversity, and
comservation practices to protect the biodiversaty

4. Various attributes of the pollution and their impacts and measunes o
peduce of control the pollution along with waste meEna@erwEl
practioes

5. Social isswes both rural and urban environment and the possible means
o cormibat the challenges

t. The environmental legislations of India and the first global initiatives
towards sustainahle development.

7. About eavironmental assessment and the stages involved i ELA and
the environmental awdit

Syllabus:
UNIT -1

Multidisciplinary nature of Environmental Studies: Definition, Scope and

Imporiance  —Sustainability:  Stockbolm  and  Rio  Summit—Global

er.com www.FirstRanker.com
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Environmental Challenges: Global warming and climate change, acid rains,
ozone layer depletion, population growth and cxplosion, effects. Role of
information Techmolegy in Environment and lumsan health.

Ecosystems: Concept of an coosystem. - Structure amd fonction of an
coosystem. - Producers, consumers and decomposers. - Encrgy flow in the
coosystem - Ecological sgecession. - Food chains, food webs and ecological
pyramids. - Introduction, fypes, charscteristic features, strocture and function
of Forest coosystem, Opassland coosystem, Desert ccosystem, Agquatic
COOEYSIENS.

LNIT - 10

Matural Resources: ™
Foreat resources — Use and over — exploitation, deforestation — Timgber
cxtraction — Mining, dams and other effects on forest and tribal people

Water resources — Use and over wiilization of surface and groumd water —
Floods, drought, conflicts over water, dams — benefits and problems

Mineral resources: Use and exploitation, environmental ¢ffests of extracting
and wsing mineral resources

Food resources: World food problems, changes cawsed by non-agriculiune
activities-effects of modern agriculture, fertilizet-pesticide problems, water
logoing, salinaty

Encrgy resources: Growing energy needs, pencwable and non-renewable
ciergy sources use of altcrnate cnergy soufces.

Land resources: Land as a resource, land degradation, Wasicland
reclamation, man induced landslides, sdal erosion and deserification. Role of
an individual in conservation of natwral resources. Equitable use of resources
for sustainable lifestyles.

LNIT - 110

Biodiversity and s conservatbon: Definition: genetic, species and
coosystem diversity- classification - Value of bisdiversity: consumplive use,
productive use, social-Bisdiversity at national and local levels. India as a
mecga-diversity mation - Hot-sports of biodiversity - Threats to biodiversiny:
habitat loss, man-wildlife conflicts. - Endangered and endemic species of
India — Conservation of biodiversity: conservation of biodiversity.

UXIT -1V

Environmental Pollution: Definition, Cause, effects and control measures
of Al pollution, Water pollution, Soil pollution, Moise pollution, Muclear
harards. Role of an individual in prevestion of pollution. - Pollution case
studics.

» Ei er.com www_FirstRanker.com

Firstranker's chaice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

:l » FirstRanker.com

l Firstranker's choice
: www.FirstRanker.com www.FirstRanker.com

Electrical and Electronics Engincering [

Solid Waste Management: Sowrces, classification, effects and control
mecasurcs of wrbhan and indusirial solid wastes. Consumerism amnd waste
products.

UNIT -V

Social Isswes and the probicms relaied 1o cnergy -
Waler conservatbon, rain yater ]um:-slmg—Ru:sn:lrJr:umm and rehabilitation of
poople; its problems and doncerns. Environmental ethics: lsswes and possible
solutions. Emvironmental | Protection Act -Adr (Prevention and Coatrol of
Pollution) Act. —Water (Brevention and control of Pollution) Act -Wildlifi
Protection Act -Forest C ation Act-lssues invelved in enforcement of
cavirommental legislation. |-Public awareness.

LINIT - V1

Environmental Management: Impact Assessmwent and s significance
various stages of EIA, preparation of EMP and EIS, Enviroomental awsdit
Ecotourism

The student should submit a report individually on oy wsues related w
Environmental Studics course and make a power point presentation.

Text Banlis:
I. Emnvironmental Studics by R. Rajagopalan, 2™ Edition, 2011, Oxford
University Fress.
2. A Textbook of Environmsental Stdics by Shaashi Chawda, TMH, Mew
Dezlhi

3. Environmental Studies by PN Palanisamy, P. Manikandan, A
Geetha, and K. Manjuls Rani: Pearson Education, Chennai

Reference:

I. Text Book of Environmental Studies by Deeshita Dave & P Udaya
Bhaskar, Cengape Learning.

2. Environmental Smudics by K.V.5.G. Murali Krishna, VGS Publishers,
Vijayawada

3. Environmental Studies by Benny Joseph, Tata MeGraw Hill Co, Mew
Dhelhi

4. Environmental Studies by Piyush Malaviva, Pratibha Singh, Anoop
singh: Acme Learning, Mew Delhi

LL L]
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SWITCHING THEORY AND LOGIC DESIN

UNIT-1
REVIEW OF NUMBER|OF SYSTEMS & CODES:

i) Flcpuﬁmmim numbers of different eadin, conversation from one
radix to another [radix, r-1"s compliments and s compliments of
signed members, [problem solving.

i) 4 bitcodes, BCD, Excess-3, 2421, 84-2-1 9" compliment code e

iii) Logic operations and error detection & correction codes; Basie logic
operations -NOT, OR, AND, Universal building blocks 'EX-0OF,
EX-MOR - Gates, Standard S0P and POS, Forms, Gray code, error
detection, emor cormection codes (parity cheeking sven party, odd
parity, Hamiming code) MAND-MAMND and MOR-MOR realizations.

UNIT- 11

MINIMIZATION TECHNIDES:

Boolean theorems, principle of compleméntation & duality, De-morgan
theorems, minimuization of logic fusetions using Boolean theorems,
minimization of switching functions using K-Map up o & variables, tabular
minimization, problem solving (code-conveniers using K-Map etc..).

UNIT- 110

COMBINATIONAL LOGIC CIRCUITS DESIGN @

Diesign of Half adder, full adder, half subtractor, full subiractor, applications
of full adders, 4-hit binary subtractor, adder-subtractor circuit, BCD adder
circuit, Exeess 3 adder circuit, look-a-head adder circuit, Design of decoder,
demultiplexer, 7 segment decoder, higher order demultiplexing, encoder,

multiplexer, higher order multiplexing, realization of Boolean functions using
decoders and multiplexers, priority encoder, 4-bit digital comparator.

UNIT -1V

INTRODUCTION OF PLID"S ¢

PROM, PAL. PLA-Basics structures, realization of Boolean function with
PLD=, programiming tables of PLDs, merits & demerits of PROM, PAL, PLA
comparison, realizaton of Boolean functions wsing PROM, PAL. PLA,
programiming tables of PROM, PAL, PLA.
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UNIT-V

SEQUENTIAL CIRCLUITS I:

Classification of sequential circoits (synchronous and asynchronous); basic
flip-flops, truth tables and excitation tables (nand RS laich, nor RS laich, RS
flip-flop. JE Mip-flop. T Mip-flop. D flip-flop with resct and clear termisals).
Conversion from one flip{flop to flip-flop. Design of ripple counters, design
of synchronous counters, Johnson counter, ring counter. Design of registers -
Buffer register, control buffer register, shafi register, bi-directional shift
register, universal shift register.

USIT-V1
SEQUENTIAL CIRCTTHS
Finite state machine; Analysis of clocked sequential circuits, state diagesims,
state tables, reduction of state tables and state assignment, design procedures.
Realization of circuits using various flip-flops. Meclay to Mobee tonversion
and vice-versa,

TEXT BOOKS:
I. Switching Theory and Logic Design by Hill@ind Peterson Me-Graw
Hill T H edition.
2. Switching Theory and Logic Design by A, Anand Kumar
3. Dagital Design by Mano PHIL

REFERENCE BONKS:
Modern Digital Electronics by RP Jain, TMH

Fundamentals of Logic Design by Charles H. Roth Jr, Jaico
Publishers
1. Micro clectronics by Milliman MH edition.

e =
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FULSE & DIGITAL CIRCUITS

LINIT-1

Linear Wave Shaping:| High pass, low pass RC circuits-response o
sinusoidal, step,  pulse sguare and ramgp inputs. RC circwit as differentiator
and integrator.

Aitenuators: Basic attendator circuit and compensated attemeator circuit.
Switching characteristics of devices:[Dhode as a swilch, Dansision-as a
switch-transistor at cutoff, the reverse collector saturation current lgye. lis

variation with the jusction temperature. The ransistor switch in/Safuration.
Design of iransistor switch

UXIT-11

MNon linear wave shaping: Diode clippers, Transistor elipper, clippers at two
independent  levels-transfer  characteristics  of elippers-emitier  coupled
clipper, clamping operation, dicde clamping circlits with source resistance
amnd diode resistance -transient and steady state vesponse for a square wave
imput, clamping circuit theorem-practical clamiping circuit

LNIT-100

Multi vibrators:

Bistable multi vibrators:

A basic binary circtuit-explanation. Fixed-bias transistor binary self-biased
transistor binary, binary with commutating capacitors-analysis Mon saturated
bimary—symmetrical triggering, schmittitrigger  cifcuit-cmmitter  couplad
birary circuit.

Monostable multi vibrator:

Basic circuit-collector coupled monostable multivibrator- emitter coupled
monosiable multivibrator-iriggerng of monostable muliivibrator.

Astable multi vibrator:

The Astable collector coupled multivibeator, the Astable cmitter coupled
el tivibrator.

UNIT-IV
Digital logic circnits: Introduction, positive and megative logie, Diode OR
gate, Diode AND gate, An inverter carcuit with transistor, DTL, TTL, ECL,
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A logic. WNMOS logic, PMOS logic, CMOS logic-analysis and problem
sinlving.

NIT-V

Timse base generators:
Voltage time base gendrators-Introduction, definitions of sweep speed
error, displacement error, |transmission error, vanious methods of generaling
timie- base waveforms, UJT time base generator, transisior constant current
SWECP.
Miller timse hase genergtors: General considerations, The miller swecp-
general considerations of bootstrap time base gencrator-basic pranciples
transistor bootsirap time

LINIT-V1

Synchronization and frequeney division:

Pulse synchronization of relaxation devices, frequency divisibg 'of the sweep
circuit-synchronization of Astable multi, Monostable' moltivibeator,
gynchronization of sweep ecircuit with symmetridal' signals-sine  wave
frequency division with a sweep circuit.

Sampling Cuates: Basic operating principle Anidirectional diede gate
circuits, bi-directional gates wsing transistoss. A bidirectional diode zate,
Four- diode gate.

Text books:

1. “Pulse, Digital and switching wave forms"™ by Milliman and Taub Mc
Graw Hill

2. Micro electronics by MillidMan —MeGrawHill

Referemces:
1. M5 PrakashRao “Pulse and Digital Circuits" Tata MeGraw Hill
2. David J.Comer, "Digital Logical State Machine Design™, Oxford
university press, 2008, third edition
3. Venkatrao, K Ramasudla, K Manmadharao, G, "Pulse and Dagital
Circuits", pearson cducation, 2000
4. Pulse and digital circuitshy Anandkumar, PHI
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FOWER SYSTEMS-1

Preambde &

Electrical Power plays significant role in day to day life of entire mankind.
The aim of this course s o allow the students o understand the concepts of
the gencration and distribytion of power along with cconomic aspects.

Learning objectives @
i To swmdy the principle of operation and function of differcmt
componcnis of a thermal power station.
i To stdy the principle of operation and function of differcst
components of a Weclear power stafion.
. To stady the concepts of DC and AC distribution systems along
with voltage drop calculations.
iv. To sindy the constructional details, principle of operation and
function of different components of an Air and Gas Insulated
substations.

V. To study the constractional details and classification of cables with
necedsary numerical caleulations.

Vi To study the concepts of different types of load curves and types of
tariffs applicable to comsumers,

UNIT-1 Thermal Power Stations

Selection of site, general layout of a thermal power plant showing paths of
coal, steam, water, air, ash and flue gasses, ash handling system., Bref
description of componenis: Boilers, Super heaters, Economizers, elecirostatic
precipitators steam Turbines @ lmpulse and reaction turbines, Condensers,
feed water circust, Cooling towers and Chimney.

UNIT-I Muclear Power Stations
Location of maclear power plant, Worlang pranciple, Muclear fission, Muclear
fuels, Muclear chain reaction, nuclear reactor Components @ Moderators,
Control rods, Reflectors and Coolants Types of MNoclear reactors and brief
description of PWE. BWR and FBR. Radiation: Radistion hazards and
Shielding. nuclear waste disposal.
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UNIT-11I  Distribution Systems

Classification of distribution systems. design features of distribution systems,
radial distribution, ring main distribution, voltage drop calculations: DC
distributors for following cases - radial DC distributor fed at omne end and at
both ends {oqual / onequal voltages), mng main distributor, stepped
distributor and AC distrbyition, comparison of DC and AC distribution.

UNIT-1V Substations

substation cquipmcnt.
Bus bar arrangements in he Zi i i

bus bar, sectionalized s.mgin:l:uibm dnd:lf bu_ﬂ.b:a: wﬂh one :md r-.m circuit
breakers, main and transfer bus bar system with relevant diagrams.

Gas Insulated Substatbons (GIS) — Advantages of Gas insulated substations,
diffierent types of gas msulated substations, siegle line diagram of gas
imsulated substations,  constructional aspects of GIS, Installation and
meaimtenance of GIS, Comparison of Air msulsted substations and Gas
imsulated substations.

UNIT-V Underground Cables

Types of Cables, Construction, Types of insulating matenals, Caleulation of
imsulation resistance, siress in msulation and power factor of cable, Mumerical
Problems.

Capacitance of single and 3-Core belted Cables, Numerical Problems. Grading
of Cables-Capacitance grading and  Intersheath grading, Mumerical Problems.

UNIT-¥1 Economic Aspects of Power Generation & Tarifl

Econombc Aspects - Load curve, load duration amd integrated load duration
curves, discussion on coonomic aspects: connecied load, maximum demand,
demand factor, load factor, diversity factor, power capacity factor and plant
use factor, Base and peak load plants, Numerical problems.

Tarill Methods - Costs of Generation and their division into Fixed, Semi-
fixcd and Running Costs, Desirable Characteristics of a Tanff Method, Tariff
Mcthods: Simple rate, Flat Rate, Block-Rate, two-part, theee—part, and power
factor tan ff methods, Nomerical problems.

Learning Outcomes:
i Stdents are able o identify the different compoments of  thermal
power plants.
» Ei er.com www_FirstRanker.com
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Stdents are able to identify the different components of aoclear
Power plants.

Students are able to distinguish between AC & DC distribution
gystens and also estimate voltage drops in both types of distribution
SyEiEms.

www.FirstRanker.com

iv. Students are abld o bocate the different components of an air and
gas insulated subftations.

V. Students are abld to identify single core and mult core cables with
different insulatife materials.

vi. Students are able|to analyse  the effect of load factor, demand factor
and diversity facior on the cost of generation of clectrical power and
&liﬂ-lbl'l:'ml.dfﬂl [T Ty Em, W) g R S ] A T T COTS TS s
of their load demand.

TEXT BO{KS:

I. A Text Book on Power System Engineering by ML Soni. PV Gupta,
LS. Blatnagar and A Chakrabarti, Dlanpat Bai & Co_ Pvi. Lid.

2. Generation, Distribution and Utilization of “Eleciric Energy by

C. L. Wadhawa Mew age International (P) Limited, Publishers.

REFERENCE BOWYKS:

I. Electrical Power Distribution Sysiées by - V. Kamaraju, Tata Me
Graw Hill, Mew Delhi.

2. Elements of Electrical Power Station Design by — M WV Deshpande,

PHL, Mew Dielhi.
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ELECTRICAL MACHINES - 11

Preambde:

power sysbems. The mai
operation and performa
complete design  procedur =
induction motors can be developed based on bﬂill:' COMCepis dl:.::u.i.md in-anit-
VIL

aim of the course is to provide detail concepis,
of lramfﬂnucrs aru:l 3- ph.asc mdu;:lum Aeiors. A

Learning objectives:
i Appreciate the concept of operation and porformance of single-
pliase transformers.
ii. Understand the methods of testing of singlé-phase transformer.
fii. Diastinguish between single-phase and ‘theee-phase transformers.

iv. Understand the concept of operation and performance of 3-phase
induction motor.

V. Appreciate the relation between torque and slip, performance of
induction motor and induction generator.

wi. Understand the basic concepts of design of transformers and 3-phase
itsducting motors.

LINIT-1

Single-phase Transformers

Types and constructional details - prnciple of operation - emf equation -
operation on no Joad and on load — lagging, leading and unity power factors
loads - phasor diagrams of transformers — equivalent circuit — regulation —
losses and efficiency — effect of variation of frequency and supply voltage on
losses — All day efficiency.

UNIT-11

Single-phase Transformers Testing

Tests on single phase wansformers — open circoit and shom circuit tests —
Sumpner's test — separation of losses — parallel operation with equal voltage

» Ei er.com www_FirstRanker.com
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ratios — auto transformer - equivalent circuit — comparison with two winding
transformers.

LNIT-100

3-Phase Transformers
Polyphase connections - WY, YA AY, AA and open A — Third harmonics
iti phase voltages - three winding transformers: determination of Zp, I and
Ft — transients in switchiing - off load and on load tap changers — Scoft
CONAEE .

UNIT-1V
3-phase Induetion Motoks
construction details of cage and wound rotor machines - production of
a rotating magnetic ficld - principle of operation - fodor emf-and rotor
frequency - rotor current and pf at standstill and during ruanifg conditions -
rofor power  input, rolor copper  loss and mechanical power developed
amd their inter relationship — equivalent cireuit — phases diagram

UNIT-V

Characteristics, starting and testing methods of lnduction Motors

Torgue equation - cxpressions for meavimum forgue and stating tongue -
torque  slip characteristic - double cage atdJdecp bar rotors - crawling and
cogeing - mo lead and blecked pofor tests - circle diagram  for
predetermination of performance - metbods of starting — starting current and
torque calculations — induction generator operation.

LINIT-V1

Design of transformer and 3-phase indoction motor

Transformer: Design concept — output equation — choice of windings —
caleulation of number of torns — length of mean torn of winding - calealation
of resistance and leakage reactance.

Three phaze induction motor: Design concept — choice of specific electric
and magnetic loadings — owlput equation — stator design — aumber of slots —
conductor dimensions — type of winding — number of rotor slots — conductor

dirmensions.
Learning outeomes:
i Able to explain the operation and performance of single phase
transformer.
i Able to explain the regulation losses and efficiency of single phase
Lkt Eor et
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fii. Able to explain types of three phase transformer conncction, tap
changing methods and 3-phase o 2-phase transformation

iv. Able to explain the operation and performmance of three phase
imduction motor.

V. Able to analyze the -
potod and inductjon generator.

wi. Able to cxplain |design procedure for ransformers and three phase
induction mobors

relation, performance of induction

TEXT BOWKS:

I. The performance|and design of alternating current machines — MG
Say, CBS publishers

2. Electrical Machines — P 5. Bimbra, Khanna Publizhers.

REFERENCE BOWYR 5:

. Electrical Machines by 1. B Guptha, S K _Kataria & Sods.

2. Electrical Machines by D, P Kothan, [ J MNagah Mc GrawHill
Publications, 4 edition.

3. Electrical Machines by B.E _Rajput,” Lakshmi publications Fifth
edition.

4. Electrical Machine Design by Sawhiscy. Dhanpath Rai Publications.

5. Electrical Machines by Smara it Ghosh, Pearson Publications.
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CONTROL SYSTEMS
Preambde &
This course iniroduces clements of lingar comtrol systems and their

analysis. Classical met of design using frequency response are included.
The state space approach |for modeling and analysis is the added featare of
this course.

UNIT - I:

Learning (b jective:

To leam the mathematical modeling of physical systems and o use block
diagram algebra and signal flow graph to determine overall ansfer function.
MATHEMATICAL MODELING OF CONTROL SYSTEMS

Open Loop and closed loop control systemsl and  their  differenccs,
Classification of conirel systems., Feed-Back “Characteristics, transfer
function of lincar system, Differential equations of electrical networks,
Translational and Rotational mechanical sysems, Transfer Function of DC
Servo motor - AC Serve motor- Syncheo-transmitter and Receiver, Block
diagram algebra — Representation by Signal flow graph - Reduction using
Mason's gain formuola.

Ot e

Ability 1o derve the ransfer function of physical systems and determination
of overall transfer function wsing block diazgram algebra and signal flow

graphs.

LIsIT-11:

Learning (b jective:

To analyme the tme response of first and second osder systems and
improvement  of performance by proportional pls  demvative  and
proportional plus integral controllers.

TIME RESPONSE ANALYSIS

Standard test signals - Time response of first order systems —Time response
of second order systems - Tune domain specifications - Steady state errors
and error constants — Effects of proportional derivative, proportional integral
LY SEmE.
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Dhute ome:
Capability to determine time response specifications of second order systems
and to determine error constants.

LINIT - 1H0:

Learning (¥jective

To investigate the stabilify of closed loop systems wsing Routh's stability
criterion and the analysis by root locus method.

STABILITY AND ROOILOCUS TECHRIGUE

The concept of stability | Routh®s stability criterion —limitations of Routh's
stability — The root loqus concept - comstruction of root loci (Simple
problems)
Orutcomnme:

Apquires the skill to analyze sbsolute and relative stability of LT systems
using Routh's stability eriterion and the root locus method.

LINIT-IV:

Learning (¥jective

To present the Freguency Response approaches for e analysis of lincar time
imvariant (LTI} systems using Bode plots, polst plots and Myquist stability
CilErion.

FREQGUENCY RESPONSE ANALYSIS

Introduction, Freguency domain specifications-Bode diagrams- transfer
function from the Bode Disgram-Phase margin and Gain margin-Stability
Analysis from Bode Plots, Polar Plote, Nyguist Stability criterion.

Dt ome:

Capable to analyze the stability of LTI systems using frequency response
mthods.

UNIT-V:

Learning Ofbjective :

To discuss basic aspects of design and compensation of linear comtrol
systems using Bode plots.

CLASSICAL CONTROL DESIGN TECHNIQUES

Lag, Lead, Lag-Lead compensators, design of compensators — using Bode

pliots.

Crmiconme:

Able to design Lag, Lead, Lag-Lead compensators to improve system
B LI TR T PO I L S S TP B
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UNIT-VI:
Learning C¥jective:
Ability io formulate state models and analyze the systems. To present the
concepts of Controllability and Observability.
STATE 5PACE ANALY|SIS OF CONTINUGUS 3YSTEMS

Concepis of state, state vyriables and state model, state space representation
of transfer function, Difgonalization- Solving the Time invarant state
Equations- State Transipon Matrix and it's Propertics — Concepts of
Controllability and Obseryability.

Dhute ome:

Ability o represent physical systems as stale models and determime -the
respoime. Understanding the concepts of controllability and observability.

TEXT BOKS:
I. Modem Control Engiseering. Kotsubhiko Ogata Peentice Hall of
India.
2. Automatic contrel systems, Benjamin C Kual Prentice Hall of India,
2™ Edition
REFERESCE BOHYR 5:

1. Control Systems, Manik Dhancshi N, Cengape publications

2. Control Systems principles and design, M Gopal. Tata Me Graw Hill
education Pvi Lid., 4™ Edition.

3 Control Systems Engineering, S Palani, Tata Mc Graw Hill
Publications
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ELECTRICAL MACHINES -1 LAB
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Any 10 of the owing experiments are to be conducted:

teristics of [ shumt generator. Determination
wstance amd crtbcal spoed.

Magnetization ch
of critical ficld

Laad test on D

Brake test on DC shunt motor. Determination of performance
CUFVEE.

Load test on DC compound gencrator. Determanation of
characteristics.

Hopkinson's test on DC shont machines. Predétermination of
efficiency.

Ficlds test on D series machines, Determination of cfficiency.

Swinburne's iest and Predetermination of efficiencies as Generator
and Motor.

Speed control of DIC shunt moide by Field and armatane Control.
Brake test on DC compound faotor. Determination of performance
CUFVES.

Load test on DC series generator. Determiration of characteristics.

Retardation test on DO shunt motor. Determination of dosses at rated

apecd.

. Separation of losses in DO shunt motor.
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ELECTRONIC DEVICES & CIRCUITS LAB

www.FirstRanker.com

PART A: Electronk: Wrkshop Practice

)

ldentification, Specifications, Testing of B, L. C Components (Colour
Codes), Potentiometeys, Coils, Gang Condensers, Relays, Bread Boards.
ldentification, Speciffications and Testing of active devices, Diodes
BIT=, JFETs, LEDs, R LT

Soldering Practice- Simple circuits using active and passive componenls.
Study and operation of Ammeters, YVoltmeters, Transformers, - Analog
amnd Diagital Multimeter, Function Generator, Regulated Pawer Supply
and CRO.

PART B: List of Experiments
(For Laboratory Examination-Minimum of Ten Experiments)

)

=l B

R ATk

P-M Junction Diode Characteristics

Part A: Germanium Diode (Forward bias& Reverse bias)
Part B: Silicon Diode (Forward Bias only)
Fewer Dhode Characteristics

Part A: V-l Characteristics

Part B: Zener Diode as Voltage Regulator
Rectifiers (without amd with c-filter)

Part A: Half-wave Rectificr

Part B: Full-wave Rectificr

BIT Characteristics{ CE Configuration)
Part A: Input Characteristics

Part B: Output Characteristics

FET Characteristica{CS Configuration)
Part A: Drain Characteristics

Part B: Transfer Charactcristics

SCR Characteristics

LT Characteristics

Transistor Biasing

CRO Operation and its Measurements
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Il. Emitter Follower-CC Amplificr
12, FET-CS Amplifier

PART C: Equipment reguired for Laboratory
Baoowes

www.FirstRanker.com

Ammeters { Analog o Digital)
Voltmeeters (Analog of Digital)

Active & Passive El i Components
Regulated Power supiblics
AnalogThgital Storade Oscilloscopes
Analog Thgital Func 5

Dagital Multimeters
. Decade Résistance Boxes Rheostats

10, Decade Capacitance

Ll i e
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T rF
1 0 3
MANAGERIAL ECONODMICS AND FINANCIAL ANALYSIS

I Year — 1 SEMESTER

Lt — 1=

{*The Learning objectivie of this Unit is to understand the concept and
nature of Managerial |[Economic s and its relationship with other
disciplines, Concept of Ilemand and Demand forecasting)

Introdoction to Managetial Economics and demand Analysis:

Definition of Manageral Economacs and scope-Managenal Eoontmacs and
its relation with other subjects-Concepts of Demand-Types-Determents=Law
of Demand itz Exception-Elasticity of Demand-Types and Measuremeni-
Demand forecasting and its Methods.

(**The Learner is equipped with the knowledge of cstimating the Demand
for a prodwct and the relationship between Prce and Denand)

Umit — LI:

{(*The Learning objective of this Unit is to understand the concept of
Produwction fumction, Inpat Ouiput relationship. different Cost Concepts
and Concept of Cost-YVolume-Profit Analysis)

Production and Cost Analyses:

Production function-lsoquants and [socosts-Law of Vanable proportiomns-
Cobb-Douglas  Production function-Economics of SaleCost Concepts-
Opportunity Cost-Fixed vs Variable Costs-Explicit Costs va Implicit Costs-
Ot of Pocket Costs va Imputed Costs-Cost Volome Profit amalysis-
Determimation of Break-Even Point (Simple Problem)

(**0me should understand the Cost Concepts for decision making and to
catimate the least cost combination of inputs).

Umit — L0z

{(*The Learning Objective of this Unit s ¢ anderstand the Mature of
Competition, Characteristics of Pricing in the different market struciure
and significance of various pricing methods)

Introduction to Markets, Theories of the Firm & Pricing Policies:

Market Structures: Perfect Competition, Mosopoly and Monopolistic ansd
Oligopoly — Features — Price, Output Determination — Managerial Theories
of firm: Maris and Williamson's models — Methods of Prcing: Limit Prcing.
Market Skimming Pricing, Internet Prcing: Flat BRate Prcing, Usage
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(** Ome has to understand the nature of different markets and Price Output
determination under various market conditions)

Llmiit — I'V:
{*The Learning objective of this Unit is to know the different forms of

Business organization and thelr Merits and Demerits both public &
private Enterprises and the concepis of Business Cycles)

Types of Business Organfization and Business Cyeles:

Features and Evaluation of Sole Trader — Pannership — Joint Stoeck Company
— BtatePublic Enterprises|and their forms — Business Cycles — Meaning and
Feamres — Phases of Busi

{** O should equipped

Uit — W

{(*The Learning objective of this Unit is to wnderstand the different
Accounting Systems preparation of Financial Statements and wses of
different tools for performance evaluation)

Introduoction to Accounting & Financing Analysis:

Introduction to Double Entry Systems — Preparateon of Financial Statements-
Analysis and Interpretation of Fimancial Statecments-Ratio Analysis -
Preparation of Funds flow cash flow statements (Simple Problems]

{**The Learner is able to prepane Finapeadl Statements and the usage of
various Accounting tools for Analysis)

Lmiit — Wz
{*The Learning objective of this Unit is to understand the concept of Capital,
Capitalization, Capital Budgeting and to know the technigues used to
cvaluate Capital Budgeting proposals by using differcnt methods)
Capital and Capital Budpeting: Capital Budgeting: Meaning of Capital-
Capitalization-MMeaning  of Capital Budgeting-Meed for Capital Basdgeting-
Technigues of Capital Budgeting-Traditional and Modern Methods.
{**The Leamer is able to evaluate vanous investmsent project proposals wath
the help of capital budgeting techniques for decision making)
Mote: *Learning Objective

** Learning Assessment

TEXT BOOKS

1. Dr. N. Appa Rao, De. P. Vijay Kumar: ‘Manageral Economics and
Financial Analysis’, Cengage Publications, Mew Delhi — 2010 1
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2. Dw. A R Aryasri — Managerial Economics and Financial Analysis,
ThH 2011

3 Prof 1V Prabhakara Rao, Prof. P. Venkstarao, “Managerial
Econoprics and Financial Analysis’. Ravindra Publication.

REFEREN{CES:

1. V. Maheswan | Managerial Economics, Sultan Chand.

2. Suma Damodaran © Managerial Economics, Oxford 20011

3. Dy B. Kobersdu|and De. T. V. Ramans @ Managerial Economics &
Financial Analysds. Himalaya Publishing Howse 2001,

4. Vanitha Agarwal : Managerial Economics, Pearson
2011.

5. Sanjay Dhameja : Financial Accounting for Managers, Peacson.

t. Maheswari : Financial Accounting. Vikas Publications?

7. & A Siddigui & A. 5 Siddiqui @ ManagerialsEcomomics and

Financial Analysis, New Age International Publishers, 2012,
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I Year — 1 SEMESTER

ELECTRICAL MEASUREMENTS

Preamble:

This course inroduces principle of operation of basic amalog and digital
measuring instruments fof measurement of current, voltage, power, energy
cie. Measurement of resi e, inductance and capacitance by using bridge
circuits will be discussed ijn detail. It is expected that student will be thorougl
with various meeasuring technigques that are required for an clactrieal
CTEIAGET.

Learning Ofbjectives:

¢ Tostudy the principle of operation and working of different types of
imstruments. Measurement of voltage and currtist.

e To swdy the working principle of operatian, of different types of
instruments for measurement of power and encrgy

# To understand the principle of operation and working of de and ac
poCnlb e rs.

¢ To understand the principle of operation and working of varous
types of bridges for measdrement of parameters —resistance,
inductance, capacitance and frequency.

e Tosmdy the principle of operation and working of vamous types of
MEaSRClc MeEsuring instrumcnls.

# To study the applications of CRO for measuwrement of freguency,
phase difference and hysteresis loop using Lissajous pattermns

UNIT-1:

Measaring Instruments

Classification — Deflecting, control and damping torgues — Ammeters and
Volimeters — PMMC, moving iron type. dynamometer and clectrostatic
imstruments — Expression for the deflecting torque and control torque — Errors

amnd compensations— Extension of range using shunts and serics resistance —
CT and PT: Ratio and phase angle errors — Diesign considerations,

L™IT -11:
Measarement of Power and Energy
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Single phase and three phase dysamometer wattmeter — LPF and UPF -
Expression for deflecting and control torques — Extensson of range of
wattmcter using instrument  ransformers — Measurement of active and
reactive powers in balanced and unbalanced systems — Type of PLF. Meters —
Single phase and three phase dymamometer and moving iron type Single

phase induction type enerfy metcr — Driving and braking

torques — errors and cofnpensations —Testing by phantom loading using
R55. meter— Three energy meter — Tr vecior meter — Masimuanm
demand meters— Electrical resonance type frequency meter and Weston type
aynchioscope.

LINIT - DI

Potentiometers

Principle and operation of D.C. Crompton's potentiometer — Standandization
— Measurement of unknown resistance — Cumrent — WVoltage - AC
Potentiometers: polar and coordinate types —Standardization - Applications.

UINIT - IV:

Measurements of Parameters

Mcthod of measuring low, medium and high' fesistance — Sensitivity of
Wheat stome's bridge — Carey Foster's bridge= Kelvin's double bridge for
measuring low resistance— Loss of charge method for measurement of high
resistance — Megeer— Measurement of esarth resistance — Measurement of
inductance — Quality Factor — Maxwell's bridge—Hay's bridge — Anderson’s
bridge—Measurement of capacitance and loss angle — Desautybridge —
Schering Bridge—Wagnes's earthing device—Wien'"s bridge.

LINIT - Ve

Magnetic Measurements

Ballistic galvanometer — Equation of motion — Flux meter — Constructional
details-Determination of B-H Loop methods of reversals six point method —

AL testing — Iron loss of bar samples— Core loss measurements by bridges
and potentiommeiers.

LNIT - Ve

Digital Meters

Digital Volimeter—Suecessive approxinsation — Measurement of phase
difference — Frequency — Hysteresis loop using lissajious patterns in CRO —
Ramp and imtcgrating ivpe-Digital frequency meter-Digital  multimeter—
Digital Tachometer.
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Learning Outeomes:

& Able to choose right type of instrument for measurement of voltage
and current for ac and de.

o Able o choose right t_','p-u: of instrument l'm' m:-aswcnmm of power

using CRO. A.hln: I:u se djgital m.i.trmncnu in r:ln:rTn:al
IR BSUFCIETES.

Text Banlis:

I. Electrical Measurements and mcssuring [nstnsments — by EW.
Golding and F.C.Widdis, fifth Edition, Wheeles Pubilishing.

2. Modem Electronic Instrumentation and Medsvement Techimigques —
A D Helfrick and W.D. Cooper, PHIL, 5th Edition, 2002

3. Electrical and Electronic Measuremients and  instrumentation by
R.E_Rajput, S.Chand

Reference Books:

1. Electrical & Electronic Measurement & [nstruments by A K Sawhney
Dhanpat Rai &Co. Publications.

2. Electrical Measurements — by Buckingham and Price. Prentice — Hall
3. Electrical Measurements by Forest K. Harris, John Wiley and Sons

4. Electrical Measurements: Fundamentals, Concepts, Applications — by
Reaasland, MU, New Age International (P} Limated, Publishers.

5. Electrical and Electronic Messurements —by G E Banerges, PHI
Learming Private Led, Mew Delhi-2012

» Ei er.com www_FirstRanker.com

Firstranker's chaice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

:l » FirstRanker.com

A Firstranker's choice
: www.FirstRanker.com www.FirstRanker.com

Electrical and Electromics Engineering 108

I Year — 1 SEMESTER

-
-
R

POWER SYSTEMS-I1

Preamble:

This course is an extensipn of power systems—] course. It deals with basic
theory of transmission Jines modeling and their performance analysis.
Transient in power systen), improvement of power factor and voltage control
are discussed in detail Bt is importast for the student to understand the
meechanical design aspects of transmission lines, cables, msulators. These
aspects are also eovered in detail in this course.

Learning Ofbjectives:

o Tocompuie indoctance and capacitanee of transmission lines and to
understand the concepts of GMD, GME.

o  To sudy short and mediom length ransmission tines, their models
and performance  computation,

# Tosmdy the performance and modeling of long transmission lines,

& Tosmdy the transient on transimission lipes.

# Tosmudy the factors affecting the performance of ramsmission lines
and power factor improvement methods,

# Todiscuss sag and tension computation of transmission lines as well
as to study the over head insalators.

UNIT-1:

Transmission Line Parameters

Types of conductors — Caleulation of resistance for solid conductors —
Calculation of inductance for single phase and three phase— Siagle and
double circuit lincs— Coscept of GMR and GMD-Symmetrical and
asymmetrical conductor configuration with and wathowt transposition—
Mumerical Problems—Calculation of capacitance for 2 wire and 3 ware
systens — Effect of ground on capacitance — Capacitance calculations for
symmetrical and asymmetrical single amd three phase—Single and double
circuit lines—Numerical Problems.

UNIT-1I:
Performance of Short and Medium Length Transmission Lines
Classification of Tramsmission Lincs — Short, modium, long line and their

pmml poeniE e —Swemrpensle s —fecemprmbete w2 S8 4R smmimes
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for symmetrical and  Asymmeirical Networks— MNumencal Problems—
Mathematical Solutions to cstimate regulation and cfficiency of all types of
limes — Mumerical Problems.

UNIT-10:
Performance of Long Trapnsmission Lines

Long Transmission Ling—Rigorous Solution — Ewvaluation of A BC.D
Constants—Interpretation f the Long Line Equations — Incident, Reflected
amd Refracted Waves —Jurge Ilmpedance and SIL of Long Lincs—Wave
Length and Velocity of Propagation of Wawves — Representation of Long
Lincs — Equivalent-T Equivalent Pic network models (Numerical
Problems).

UNIT - IV:

Power System Transiemts

Types of System Transients — Travelling or Propagation of Surges —
Antenuation—Distortion — Reflection and Refraction’ | Coefficients —
Termination of lines with different types of comditiens — Open Circuited
Line—Short Circuited Line — T-Junction— Lumged Reactive Jusctions
(Mumerical Problems).

UNIT-V:

Various Factors Governing the Performance of Transmission line

Skin and Proximity effects — Descriplion and effect on Resistance of Solid
Condwctors —Ferranti effect — Charging Current — Effect on Regulation of the
Transmission Line—Shunt Compermsation —Corona — Description of  the
phenomenon—Factors affecting corona—Critical voltages and power loss -
Radio Interference —Power factor improvement methods.

UNIT-VI:

Sag and Tension Caleulations and Overhead Line Insulators

Sag and Tension calculations with egual and umequal heights of towers—
Effect of Wind and lce on weight of Conductor—MNumerical Problems —
Stringing chart and sag template and its applications—Types of Insulators —
Siring cfficiency and Metheds for improvement-Numerical Problems —
Voltage distribution—Calculation of string efficiency—Capacitance grading
and Static Shielding.

Learning Dutcomes:

# Able to understand parameters of various types of transmission lines
for wsing calculation and bebavior durng  differemt  operating
it
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Able to understand the insight into specific transmission lines short
and mediom type which would have application in medium and high
violtage power ransmission sysicins.

Student will be able to understand the surge propagation, reflection
and refraction in tramsmisgion lines. such outpol will be wsefial in

www.FirstRanker.com

proteciing t ssbon  lime  insulators and designing  bewvel of
insulation coordinafion at variows high voltages.
Will be able to wiilize it for understanding the surge behaivour of
transiission line [for protection of connecls GquUipents, iz power
transformer and sydtem connected shumt reactors.
Will be able to understand various phenomenon related 1o charged line

transmitting differeil Iovel of power.

Will be able to understand physical and geomsetrical parametéts of
ransmission line for safe and efficient performance during operating
condition of voltage and power.

Text Banlis:

I. Electrical power systems — by C L. Wadhwa Mew Age International

(Py Limited, Publishers, 1998

2. Modem Power Syatem Analysis by L) Magarath and DP Kothari,

Tata Mec Graw Hill, 2™ Editioa.

3. Electrical Power Systems by P.S. BEC-Murthy, B.S. Publications.

Reference Books:

I. Power system Am:lgﬁis—l:rz.l Johi 1 Gramnger William D Stevenson,

TMC Companics, 4 edition

2. Power Systemn Amalysis and Design by BR. Gupta, 'Wheeles

Publishing.

3 A Text Book on Power System Engineering by ML Soni, PV Gupia,

U1.S. Bhamagar A Chakrabarthy, DhanpatRai& Co Pvt. Lud.
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I Year — 1 SEMESTER 31 0 3

ELECTRICAL MACHINES - 11

Preamibde:

This course casentially fovers ac meachines. It covers topics related o
pranciple of operation, cdmstructional festures and starting of single phase
induction motors and thefe phase synchropous motors. In addition, it alsa
covers voltage regulation desd parallel aperat gyscheonoe meg g

oTh - etk TR ol ) e S TP S PR

Learning Ofbjectives:
# To study the application of “Double revolving ficld” theory-for single
— phase induction motor and appreciate the fusction and application of
8.2 SEFieS Mokor.

¢ To discuss el gencration principle of synclrbnous gencrator and
ammature reaction cffeet.

o To sudy the effect of load ar differear power factors, methods of
predetermination of regulation for oo~ salient and salient pole
ZenErators.

# To siudy the parallel operation and the concepts of transfer of real and
Feactive powers.

# Tounderstand the operation and performance of synchronous motor.

# To study the power circle diagrams and methods of starting of
synchronous motor.

LINIT - I:
Single Fhase Motors

Single phase induction motors — Constructional features and the problem of
starting—Double revolving ficld theory-AC Series motor—-Compensation.

UNIT-10:

Synchronous generator constroction and operation

Constructional featares of non—salient and salient pole type — Armatune
windings —Dhistnbuted and concentrated windings — Dastribution— Pitch and
winding factors —E_M.F equation—Improvements of waveform and armsaiune
reaction— Mumerical problems.
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LINIT - 1H0:
Voltage regulation of syvnchronous generator
Voltage regulation by synchronous impedance method- MMFmethod and

Potier triangle method-Phasor diagrams— Two reaction analysis of salient
pole machines and phasor diasram— Numerical problems.

www.FirstRanker.com

UNIT -1V:
Parallel operation of sy OIS fenerators
Parallel operation with ipfinite bus and other alicrnators — Synchronizing

power — Load sharing —|Transfer of real and reactive power— Mumerical
problems.

UNIT-V:

Synchronsus motor — operation

Synchronous Motor principle and theory of operation— Phasor-diagram —
Starting  torque—Yaration of current and power factor with cxcitation -
Synchronous condenser — Mathematical amalysis for' power developed-
Mumerical problems,

UXIT - VI

Synchronsons motor performance and starting

Excitation and power circles — Hunting And its suppression — Methods of
starting — Synchronous indwetion oo

Learning sutcomes:
At the end of the course the student should be able to
o  Apalyre the performance of single phase induction and ac series
IOTOTE.
&  Explain the structure of synchronous machines and design the
windings.
& Develop solutions for regulation of both non salient pole and salieant
pole symchronous generatons.
& Explain the rmole of synchronous gencrators operation when
connecind to an infinite bus or when operating in parallel
o Analyze the performance of synchronous motor for development of
torque and power factor correction.

& Explain hunting phenomenon  and  methods  of  stamting  of
synchronous mobor,
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Texi Bonlks:
1. Elecirical Machines — by PS. Bhimbra, Khanna Publishers.

2. The Performance and Design of AC Machines — by MG .Say, ELBS
and Primand Sons.

Reference Books:
I. Electric Machinery — by ALE. Fizgerald, C. Kingsley and 5. Umans-
by Mc Graw—Hill (ompanies, 5™ edition, 1990.
2. Theory of Altermsting Current Machinery by Langsdorf, Tata Me
Graw—Hill, ™ editjon.
3 Analysis of Eleculic — bv Pagl-C

Krause, Oleg Wasvnczuk and Scott D Sudhoff, mlc:.- publications, 2™
edition Publishers.
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I Year — 1 SEMESTER
el 341

FOWER ELECTRONICS

Preamble:

The wsage of power clecpronics in day to day life has increased in recent
wears. It is important for| student (o understand the fundamental principles
behind all these converfers. This cowrse covers characteristics of semi
conductor devices, acide, [de/die, aclac and defac conventers. The impontance
of using pulse width modulated techniques to obtain high quality power
supply (defac converter) is also discussed in detail in this course.

Learning Ofbjectives:

& To study the characteristics of varous power semisonductor derive
amd analyze the operation of disde bridge rectifier.

o To design firing circuits for SCR. Analyzi the operation of AC
voltage controller and half-wave phase conrolled rectifiers.

# To understand the operation of single ‘phase fullowave converters
amd analyze harmonics in the inpul-Girrent.

¢ Tostudy the operation of three phase full-wave converters and dual
COMVEFLCT.

# To analyze the operation of single phase cyelo converters and high
frequency de—de converters.

o To understand the working of inveriers and application of PWM
techiiques for voltage control and harmsonic mitigation

LINIT-I:

Power Semi Conductor Devices

Thyristors—Silicon controlled rectificrs (SCR"s) —Characteristics of  power
MOSFET and power IGBT- Basic theory of operation of SCR—Siatic
charscteristics— Tum on and o off methods-Dynamic characteristics of
SCR- Snubber circuit design—Mumerical problems—Diode bridoe rectifier
with R—load and capacitive filter—-Owtput wvoltage and mput cuerest
wave foris.

LINIT-10:
Phase Controalled Converters — Single Fhase

» Ei er.com www_FirstRanker.com
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Firing circuits for SCR- Linc commutation principle— Single phase AC
violtage controller with B and RL lead-Half wave converters with B RL and
RLE loads— Derivation of average load woltage and cument—Effect of
frecwhecling diode for BL load.

LsIT-10:
Single Phase Bridge Col
COMVEFTErs
Operation with B, RL apd RLE loads—Derivation of average wvoltage and
current — Effect of source [nductance.
Semi Converters (Half O
Operation with B, RL andR 1 TTTRATT Aty i
waveform in a gystem with a large load inductance —Calculatmn of amput
power fEctor.

verter and Harmonic Analvsis Fully controlled

LINIT-IV:
Three Phase AC-DC Bridge Converters

Full converter with B and RL loads—Semi convener (Half Controlled) with B
and RL loads— Derivation of load wvoltage—Line” commutated Inverter
operation—Dual converters with non—circulating and circulating currents.

LNIT - v

AC-AC and DIC-DC Converters

Single phase Bridge type cycle comvérier with R and BL load {Principle of
operation) —High frequency DC-DC converters: Buck Convener operation—
Time ratio control and curvent limit control strategics—Voltage and current
wave forms—Derivation of output voltage—Boost converter operation—Voltage
and current waveforms—Derivation of output voltage — Buck-Boost converter
operation —Vaoltage and current waveforms.

LNIT - Ve

DA Inverters

Iaverters

Single phase inventers—Unipolar and bipolar switching—Theee phase Inverters
(120" and 180" modes of operation) —PWM techniques— Sine triangular
PWM technigue— amplinde and frequency modulation Indices —Harmonic
analysis.

Learning Dutcomes:
Smdent should be able io
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Explain the characteristics of vanos power semconductor derive
and analyze the operation of disde bridge rectifier.

Design firing circuits for SCR. Analyze the operation of AC voltage
controller and hal f-wave phasq:- controlled rectifiers.

www.FirstRanker.com

Explain the op
analyze harmoni
Explain the op
COMVEFLET.

in the input |:urn:n1..
ition of three phase full-wave converters and dual

Explain the

techmiques for mllag: mrﬂml and haﬂ:m:rur: rmhg;um

Text Boalks:

)

Power Electronics: Circuits, Devices and Applicaticns— by M. H.
Rashid, Prentice Hall of India, 2nd edition, 1994

Power Electronics: oconveriers, applications & design by
Medmohan, Tore M. Undeland, Robbins by Wiley India Pyvt. Lid.

1. Power Converter Circuits -by Williaf Shepherd. Li zhang, CRC

Taylor & Francis Group.
Reference Books:

1. Elements of Power Electronies-Fhilip T Kreinoxford.

2. Power Electronics — by P.5S Bhimbra, Khanna Publishers.

1. Thyristorised Power Controllers — by G. K. Dubey, S, R Doradla,
A_ Joshi and B M. K Sinka, Mew  Age International (P) Liited
Publishers, 19504,

4.  Power Electronics handbook by Muhammad H. Rashid, Elsevier.
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T F
I Year — 1 SEMESTER 31 B 3

LINEAR & Digital IC APPLICATIONS

Preamble:
All Electronic devices developed in circuit Concepts. Thus all analog circuits
developed on circuit Congept basis. But the advancement of Technolegy in
Fabrcation Ficld gain promimence and all discrete components ane fabricated
using [.C Technology. O a Single chip millions of transistors are fabricaned
using Very Large Scale [C7 . =
an analeg device plays an important role for Analog 1C Design.

Operational Amplifics performs  Algebraic  operations,  Logarithmic
Operations, Trigonometric Operations ete. Therefore  these Operational
Amplifiers design goes nto System design instead of cacuit design. So
Lincar IC applications plays wital role in the clectronic field Starting from
home appliances 10 Super computers.

Learning Ofbjectives:
Afier completion of this course, the reader should be able to

# Draw a block diagram represeniihg a typical op-amp with vamous
definitions.

¢ Draw and explain the opét-loop configuration and feedback
configuration and can determine Voltage gain, the input resistance,
the outpul resistance.

o [Mifferentiate berween Ideal and Mon-ldeal Op-Amp, Determination
of closed loop wvoltape gaim, the input resistance, the ootput
resistance for Mon-Ideal Op-Amp Circuits.

# Perform  variows mathematical Operations, Trhgonometric &
Logarithmic Operations, and Instrumentation  Ammplifier  wath
relevant Circuiis.

# Design waveform  gencrators  (Astable, Monostable, Schamitt
Trigger) using Single Op-Ammp.

& Stdy of 5355 timer & i3 applications using Astable and Monostalle
Operations

o  Can design vamous types of Active Filters such as LPF, HFF, BPF.
BRF, MBPF, Moich Filier, ALL pass filiers.

&«  Sdy the operation & applications of PLA.

—r—irpirr e opererorote Ered- B Comrenere
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UNIT-1:

Introduction To Operational Amplifier

Block diagram of Typical Op—Amp With YVarious Stages— BIT Differential
Amplifier With Bg DC Analysis— AC Analysis —BJT differential amplifier
with constant current source — Analysis Different input/output configurations

ater circuits—Current  muiror  circuats—Analysis—
Level ranslator — C differential amplifier— FET differential amplificr.

UNIT-1I:
OP-AMP Parameter
Input offset voltage — Input off—sct current-Input bias current—Daffercatial
imput resistance—Common mode rejection ratio—Slew  ratio—PSER-Large
signal voltage gain—Chatpul voliage swing transients response—dfihitions and
cxplanations. Measuremwent of bias coment—Measurement of OfSct currents—
Measurement of offset voltage —Measurement of slew gate = Outpur offset
voltage balancing circuits—Bias current compensations, circuit-Dual power
supplicrs with shunt capacitance filter-Fix voltages Regulators TEXX TN
sering and  as currents sources— Dual power supply Using TEXX and TOXX
SCFING.

UNIT-11

Ideal Operational Amplifier Theory and Basic Circunits

Ideal operational amplifier properics—Ideal assumptions—Basic circuits such
as non inverting type comparator—loverting type  comparator—Voltage
follower— Inverting amplifier—Non—inverting amplifier—Somming amplificr—
Mon-inverting summing amplificr—sub-tractor—  Differentiator—lntegrator—
Scale changer—Instrumentation amplifier— W o 1 and 1 to V convertors—Log
and  Amti-log  amplifiers—Zero  crossing  detector-Schimitt-trigger  peak
detector— Half-wave and full-wave rectifiers— Precision diode— Mon-ideal
operational amplifier non—iaverting amplifier— inverting amplifier— closed-
loop gain—lnput and output resistance cquivalent circuits.

UNIT-1V:
Wave form generator in angular waveform generator using op—amps
and PLL_Design of Astable multivibrator —Monostable multivibrator using
signal op-amp-Trgring waveform  generator 5355 timer:Introduction—
Pindizgram—Functional diagram for Spin = DIP-Design of Astable and
monostable  multi-  Astable applicatic-Monostable  applications— PLL:
Introduction basic blockdiagram— Furctions of cach block-366 VC0- 363
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multiplier role of cach pin  frequency transalation— AM-FM and FSK
demodulators.

UNIT-V:

Active filters

Introduction— Merits and gemerits of active filters—Owver passive filters— First
order low pass Butter—Wirth filter —Design and frequency response—Second
order LPF design and uwency response — First order HPF design and
froquency response— nd order HPF design and frequency response—
Higher-order filters— BPF jwide band—pass and nareow band—pass filter—Wide
band repect filter—Motch fifter—All-pass filker.

UNIT-V1:

Dy to A and A to IV Convertors

Dagital to Analeg Convertors{D) o0 A) — Introduction—Specifications—Basic
DAC techniques— Weighted resistor DAC- R-2R ladder DAC=Invesied R—
IR —Output expression for cach type.

Analog to Digital Convertors

Introduction—Specifications—Parallel  comparator Jtype—Counter  type—Dual
slope—Suceessive approximation type ADCs—Mehis and demerits of each
type, Comparison of different types.

Learning Outeomes:

o Afier completion of this codrse student can able w differentiate
“Mnabog Circwits & Digital Circuits™.

# The cowrse content gives an insight in to the fundamentals so that
one can design the “Linear Circuats™ with their oom innovative
skilla.

® Those who are taken this course can specialize in this subject in
their Post Graduation. [t is a challenging task for the individual to
exhibit his logical skills & Analytical ability.

&  They can design their own circuits which may be uscful for curment

industry nseds.
Text Boaols:
I. OP-AMPS and liner integrator circuits by Ramakanth A Gayakwad
{PHI})
2  Lincar Integrated Circuits by DBRoy chowdary, MNew age
international
» Ei er.com www_FirstRanker.com
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1. Op—amp and lincar integrated circuits by sanjay sharma, 5K Kataria
& son's Mew Delhi.

Reference Books:
Micro Electronics— Melliman be Graw Hill

www.FirstRanker.com

I
2. Analog Electronips— LK Maheswari, PHI
1. Lincar Integrated| circuits by S.Salivahan, TAMH.
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= =
=
b

ELECTRICAL MACHINES - 11 LAR

www.FirstRanker.com

To predetermine the ffficiency and regulation of transformers and asses
thieir performance.

To predetermine the |regulation of three—phase alternator by vanous

methods, find X, /7 X, rafio of alfernator and asses the performamce. bl
three—phase synchronous motor.

To perform  various tests on Induction motor for | asSessing  its
performance.

The following experiments are required to be condusted as compulsory
experiments:

L

=

T.
B

OLC. & 5.C. Tests on Single phase Transformds

Sumpner's test on single phase transformers

Seott conmection of transformers

No—load & Blocked rotor wests on thics phase Induction motor

Regulation of a three —phase aliémator by synclronous impedance &
mm. . Methods

Voand laverted VW ocurves of a theee—phase synchronous motor.
Equivalent Circuit of a single phase induction motor
Determination of X, and X of a salient pole synchronous machine

In addition te the above eight experiments, at least any two of the
following experiments are required to be conducted from the following
Dist:

o b h =

Parallel operation of Single phase Transformers

Separation of core losses of a single phase transformer

Brake test on theee phase Induction Motos

Regulation of three—phase alternator by Potier triangle method.
Efficiency of a three—phase altematos
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f. Heat run test on a bank of 3 Moz of single phase Delta conmected
transformers

7. Measwrement of sequence ingpedance of a three—phase alternator.

Learning outeomes:

o Able w predetermineg the efficiency and regulation of ransformers and
asses their performange.

&«  Able to predetermine |the regulation of three—phase alternator by vamous

o  Able to perform v

performance.
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o0 3 12
CONTROL SYSTEMS LAR

www.FirstRanker.com

Learning Cfbjectives:

To impart hands| on cxpercnce o understand the performance of
basic control system componcits such as magnetic amplifiers, DUC.
servie motors, AL Servo motors, stepper motor and poteatiometer.

To understand tiee and frequency responses of control system wath

amd without controllers and compensators.

Any 10 of the following experiments are to be conducted:

Ll

Time response of Second onder aystem

Characteristics of Synchros

Programmable logic controller — characteristicsof s{Epper motor
Effeet of feedback on DC servo motor

Effect of P, PD), PL PID Controller on a deeond order systems
Lag and lead compensation — Magnitude and phase plot

DT position control system

Transfer function of D motor

Temperature controller using PID

Characteristics of magnetic amplificrs

Characteristics of AC servo moator

Characteristics of DC servo moator

Potentiometer a3 an error detesbos

Learning Cuteomes

Able w analyze the performance and working Magnetic amplifier,
d.c. servo mobors, ac. Servo motors and synchronous motors,

Able to design P,PLPD and PID controllers

Able to design lag, lead and lag—lead compensators

Able to control the temperature using PID controller

Able to determine the transfer fusction of DUC _motor

Able to control the position of DUC servo motor performance
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T rF C
1 0 2
INTELLECTUAL PROPERTY RIGHTS AND PATENTS

I Year — 1 SEMESTER

Llmit 1

Introduction o Latell | Propery Law — Evolutionary past — Intellectesl
Property Law Basics - Types of Intellectual Property - lnnovations and
Inventions of Trade ated Intellectual Property Rights — Apgencies
Responsible for Intellectual Property Regisirabon —  Infringemes. -
Regulatory — Ower wse or Misuse of Imtellectual Property Rights -
Compliance and Liability Issues.

Umit 10

Introduction o Copyrights — Principles of Copyright'— Subject Matters of
Copyright — Rights Afforded by Copyright Law —Copyright Ownership —
Transfer and Duration — Right o Prepare Derivative Works —Rights of
Distribution — Rights of performers — Copyright Formalities and Registration
— Limitations — Infringement of Copyright = International Copyright Law-
Semiconductor Chip Protection Act.

Umit 110

Introduction to Patent Law — Rights and Limitations — Rights under Patent
Law — Patent Requirements — Ownership and Transfer — Patent Application
Process and Granting of Patent — Patent Iofringement and Litigation —
Intermatiomnal Patent Law — Double Patenting — Patent Searching — Patest
Cooperation Treaty — MNew developments in Patent Law- Inwvention
Dievelopers and Promsoters.

Umit IV

Introduction to Trade Mark — Trade Mark Registration Process — Post
registration procedures — Trade Mark maintenance — Tramsfer of rights — Inter
partics Proceedings — Infringement — Dilution of Ownership of Trade Mark —
Likelibood of confusion — Trade Mark claims — Trade Marks Litigation —
Intermational Trade Mark Law

Ulmit ¥
Introduction to Trade Secrets — Maintaining Trade Secret — Physical Secunty
— Employee Acoess Limitation — Employee Confidentiality Agreement —
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Trade Secret Law — Unfair Competition — Trade Secret Litigation — Breach of
Contract — Applying State Law.

Umit V1

Introduction to Cyber Law — Information Technology Act - Cyber Crime and
E-commerce — Data Secrity — Confidentiality — Pravacy -  International
aspects of Computer and (aline Crimc.

www.FirstRanker.com

REFERENCE BOWYKS:

Deborah E Bowchpux: “Intellecmal Property™. Cengage learning -~
Mew Delhi

Kompal Bansal & Pasishit Bansal “"Fundamentals of PR for
Engineers”, BS Publications (Press)

Cyber Law. Texis & Cases, South-Western®s Special  Topics
Collections

Prabliuddha Ganguli: * Intcllectsal Property Righes™ Tata Me-Graw —
Hill, Mew Dellhi

Richard Stim: "Intellectual Property™, Cengage Learning, Mew Delhi.
K. Radha Krishnan, 5. Balasubramafian: “Iatellectoal Property
Rights", Excel Books. New Delhi.

M. Ashok Kumar and Mohd. Ighal Ali: “Intellectual Property Right™
Scrials Pub.
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1 0 3
SWITCHGEAR AND PROTECTION

www.FirstRanker.com

In order to supply powdr from gemcrating ond to peceiving end seweral
cquipments are conpected |in to the system. In order o protect the equipments

amd componenis against

profective devices are required to be installed in the system. Topics spécified
ifi this subject deal with various types of protective oquipments and their
working principle including limitations etc.

Learning abjectives:

To provide the basic principles of arc intermaption, circuit breaking
prnciples, operation of vanous types of cipcuit breakers.

To study the classification, operation] cofstruction and application
of different types of clectromagnetic protective relays.

To explain varous types of faulis i generators and transformers and
diffierent types of protective schémes.

To mmpart knowledge of various protective schemes wsed for foeders
amd bus bars.

To explain the principles and operations of different types of static
relays.

To stady different types of over voltages in a power systerm and
principles of different protective schemes for  imsulstion co—
ordination.

LNIT-I:

Circait Breakers

Miniatwre Circuit BreakeoMCB)- Elementary principles of arc intermaption—
Restrike Voltage and Recovery voltages— Restrike phenomenon— Average
and Max. RRRV- Current chopping and Resistance switching— Introduction

to oil circwit breakers— Description and operation of Al Blast— Vacuum and
SF& circuit breakers— CB ratings and specifications— Auto reclosing.
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LINIT-I0:
Electromagnetic Protection
Principle of operation and comstruction of atiracted ammature— Balamced

beam— induction dise and induction cup relayvs— Relays classification—
Instantaneons— DMT  and IDMT t ications of relava: Owver
currentunder voltage rellays— Disectional relays— Differential selays and
percentage differential relays— Universal torgue equation— Dhstance relays:
Impedance— Reactance— |Mho and offset mho melays— Claractenistics of
distance relays and compafison.

LsIT-10:
Generator Protection
Protection of generators against stator faults— Rotor faults and absorieal

conditions— restricted carth fault and mter wm faull protection— M hmerical
cxamples.

Transformer Protection

Protection of transformers: Percentage differential protection— Design of
CT"s ratio— Buchholz relay protection—Numerical examples,

UNIT-IV:
Feeder and Bus bar Frotection

Protection of lincs: Ower current— Carrier, Current and three zone distance
relay uwsing impedance relays—Translay relay—Protection of bus bars—
Diafferential protection.

UNIT-V:

Static and Digital Relays

Static relays: Static relay components— Static over current relay— Static
distance relay— Micro processor based digital relays

UNIT-VI:

Protection against over voltage and grounding

Generation of over voltages in power systems— Protection against lightning
over voltages— WValve tyvpe and zine—Oxide lighting amresters— Insulation
coordination— BIL- impulse ratio— Standard impulse test wave— voli-time
characteristics— Grounded and ungrounded neutral systems—Effects of
uagrounded neutral on system performance— Methods of newiral grownding:
Solid-resistance—Reactance—Arcing grounds and grounding Practices.
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Learning Outeomes:

To be able to understand the principles of are interruption fos
application to high voltage circuit breakers of air, oil, vacuum, SF,
gas type.

www.FirstRanker.com

Ability 10

Generates understanding of different types of stalic relays with a
view to application in the system.

To be able o understand the different tvpes of _ower voliages
appearing in the systeny incloding existing prostective schemes
required for insulation co—ordimsation.

Text Boalks:

Protection and SwitchGear by BhavéshBhalja, R.P. Maheshwari,
MileshiG. Chothani, Oocford University Press, 2013

Power system  protection-  Sistic  Relays with  microprocessor
applications. by T.5. Madhava Rad, TMH

Electrical Power System Protection by C. CHRISTOPOULOS and A
Wiright, Springer publications

Reference Bools:

Power System Protection and Switchgear by Badari Ram, DN
Viswakarma, TMH Publications

2. Fundamentals of Power System Protection by Paithankar and SR

Bhide., FHI, 2003.

3 Arrt & Science of Protective Relaying — by C B Mason, Wiley Eastern

Lrd.

ik
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T P
I Year— Il SEMESTER
a 3410

MICROPROCESSORS AND MICROCONTROLLERS

C
3

Preamble:

Microprocessor and mic niroller ave become imporiant building blocks
in digital electronics desjgn. It i3 imporiant for smwdent o understand the
architecture of a mic csaof and its interfacing with varous moduoles.
BOEG microproccssor architeciure, programming, and inferfacing is deali-in
detail in this cowrse. Interfacing, asscmbly lanpuage programaiing asd
interfacing of 8051 microconiroller and its application in industry’ sre also
covered in this course.

Learning objectives:
#  Tounderstand the organization and architéere of Micro Processor
To understand addressing modes to acoiss memory
To understand 8051 micro controller architeciune
To understand the programming principles for 8086 and 8051
To uwnderstand the interfacing of MP with 10 as well as other
dievices
o Tounderstand bow to develop eyber pliysical systems

LNIT-I:
Introduction to Microprocessor Architecture

Introduction and evolution of Microprocessors— Architecture of BOSG—
Register Organization of BOR6—Memory organization of BOR6— Gemneral bus
operation of B086—Introduction to 8028680386 and B0486 and Pentium.

UNIT-1I:
Minimam and Maximum Mode Operations

Instruction set. Addressing modes— Minimum and Maximom  mode
operations of 80868086 Control signal interfacing—Read and write oycle

e sk
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LINIT-10:
Assembly Language Programming

Asgembly Dircctives—Macro®s— Algorithms for Implementation of FOR
Loop—WHILE-REPEAT and IF-THEN-ELSE Featurcs—Addressing modes
and Instruction set of a0l KOG
Dievelopment systems and

UNIT-1V:
L0 Imberface
B233 PPI- Architecture off 8235-Modes of operation— Interfacing 10 devices
to 8086 using 3255-lmierfacing A o [} convierers— Inlcriacing Do A
convericrs— Stepper motor interfacing— Static memory interfacing with BO86—
DMA controller (8257 -Architecture—Interfacing 8237 DMA ‘controller—
Programmable Interrupt Controller (B239—Command words-and operating
modes of 8230 Interfacing of B259-Keyboarddisplay dontroller (8279}
Architecture—Modes of operation—Command words of 8279 Interfacing of
BXT79.

UNIT-V:

Introduction to 8051 Micro Controller

Owerview of 8051 Micre Controller-<-Architecture— Register set-100 ports
and Memory Organization— Interrupts-Timers and Counters—Serial
Communication

UNIT- VI

Cyhber physical systems and industrial applications of 8051

Applications of Micro Controllers— Interfacing 8051 to LED"s—Push butboms—
Relay's and Latch Connections— Keyboard Interfacing— Interfacing Seven
Segment Display—ADC and DAC Interfacing.

Learning Outeomes:

# To be able to understand the microprocessor capability in gencral
and explore the evalution of microprecessorns.

# Tobe able to understand the addressing modes of microprocessors
&« Tobe able to understand the micro controller capability
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To be able to program mp and me
To be able to interface mp and o with other clectronic devices
To be able to develop cyber physical systems

www.FirstRanker.com

Text Boalks:

)

Microprocessors |and [nterfacing, Douglas % Hall, Me—Graw Hill,
> Edition.

Eenncth J Awafla, “The 8051 Micro Conatroller  Architectune,

Programming amd
Applications”, Thomson Publishers, 2nd Edition.

1. Ray and Burchandi, “Advanced Micro Processors and Inferfacing”,
Tata MeGraw—Hill.
Reference Books:

)

B.5 EKaler, ©“ A Text book of Microprocessors and Micro
Controllers”, LE. Intemational Publishieg House Pyt Lid.

Ajay V. Deshmukh, “Microcontrollérs — Theory and Applications",
Tata MeGraw—Hill Companies <2005,

Ajit Pal, “Microcontrollers = Pranciples and Applications”, PHI
Leaming Pve Lid, 2011.
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UTILIEATION OF ELECTRICAL ENERGY

I Year — I SEMESTER

Preamble:

This course pramarily depls with utilization of clectrical energy gencrated
from various sources. It |is imporiant to understand the technical reasons
behind selection of mo for clectric drives based on the characteristics of
leads. Electric heating, wdlding and illumination are some important loads-in
the mdustry in addition o molordnves. Anolbcr major share of Joads 15
taken by Electric Traction. Utilization of clectrical energy in all the above
loads is discussed in detail in this course.  Demand side management
concepts are also imtrodweed as a parnt of this eourse.

Learning abjectives:

o  Tounderstand the operating principles and charscienstics of traction
meptors with respect (o speed, temperature Jdoading conditions.

# To acquaint with the differest fyped of heating and welding
techigques.

& Tosmdy the basic principles of illamination and its measurement.

o  Tounderstand different types'ol lightning system incloding design.

# To understand the basic prnnciple of electric traction including
speed—time curves of different traction services.

& To understand the method of caleulation of vamous raction system
for braking. acceleration and other related parameters. including
demand side manapement of energy.

UNIT -1
Selection of Motors

Choice of motor, type of electrie drives, starting and running characteristics—
Specd control-Temperature rise—Applications of electric drives-Types of
industrial  loads—continuous—Intermittent  amnd  wvariable  loads—Load

edqualization.

LUINIT - 1=

Electric Heating

Advantages and methods of electric heating—Resistance heating induction
heat | dileciric heati
» Ei er.com www_FirstRanker.com
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Electric Welding
Electric welding—Resistance and ane welding—Electric welding egquipinent—
Comparison between AC and DC Welding

UNIT - I

[lumination fundanen

Introduction, terms used ipy illumination—Lavws of illumination—Polar curves—
Intcgrating sphere—Lus —Sources of light

UNIT-1V:

Various lllumination Mdthods

Dascharge lamps, MY and 5V lamps — Companson Delwocn  Dsien
flament lamps and fluorescent mbes—Basic principles of light control- Fypes
and design of lighting and flood lighting—LED lighting.

LNIT - Ve

Electric Traction — 1

System of clectric traction and track clectrification—= Review of cxisting
clectric traction systems in India— Special feafures of traction motor—

Mechanics of train movement—Speed-time coeves for different services —
Trapezoidal and quadrilateral speed time cunves.

UXIT - VI

Electric Traction — 11

Calculations of tractive effori- power —Specific encrgy consumplion for
given mn—Effect of varving aceeleration and braking retardation—Adhesive
wizight and braking retardation adhesive weight and cocfficient of adhesion—
Principles of encrgy cfficient motors.

Learning Outcomes:
#  Able to identify a suitshle motor for electric drives and industrial
applications

e Able o identify most appropriaie heating or welding technigues for
suitable applications.

#  Able to understand varmous level of illuminosity produced by
diffierent illominating sources.

o Able to estimate the illumination levels produced by varoos sounces
and recommend the most efficient illomisating sources and should
be able to design different lighting systems by taking inputs and

» Ei er.com www_FirstRanker.com

Firstranker's chaice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

:l » FirstRanker.com

A Firstranker's choice
: www.FirstRanker.com www.FirstRanker.com

Electrical and Electronics Engimeering 134

#  Able to determine the speedtime characteristics of different types of
LERCLiOn moiors.

o  Able to estimate encrgy consumpiion levels at vanous modes of
operation.

Text Banlis:

I. Utilization of Eleftric Energy — by E. Openshaw Taylor, Owient

Longman,

2. An & Science of Utlization of clectrcal Energy — by Partab,

DhanpatBaid
S,

Reference Books:
I. Unlization of Elecirical Power inclading Electric drives and Eleciric
traction — by M.V Suryanarayana, Mew Age International {F) Limited,
Publishers, 1996

2. Generation, Distribution and Utilization of cleciriéal Encrgy — by C.L.
Wadhwa, Mew Age International (F) Limated, Pablishers, 1997,
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I Year — I SEMESTER

POWER SYSTEM ANALYSIS

Preamibde:

The cowrse is designed to pive students the required knowledse for the design
amd amalysis of clectrical er grids. Caleulation of power flow in a power
gystem network using  parious techmigues, formation of 2, and s
importance ane covered in thas course. [t also deals with short circust analysis
amd analysis of power system for stcady state and ransicnt stabiality.

Learning (hjectives:
# To study the development of impedance diapesm (pu) and
formation of Y,

¢ To study the Gauss Seidel, Newton raphsen decoupbed  and fast
dircouplbed load flow methods.

o  Tosmdy the concept of the Z,_building algorithm.

&« Tosmdy short circuit calculation for Symmetrical faulis,

o Tosmdy the effect of unsymnietrical faunlis.

# Tosmdy the rotor angle stability analysis of power systems.

LUNIT -:

Per Unit Representation & Topology

Per Unit Quantitics—Singhe line diagram— Impedance diagram of a power
system — Graph theory definition — Formation of clement node incidence and
bus incidence matrices — Primitive network representation — Formation of Y-
bus matrix by singular tramsformation and direct inspection methods.

LINIT -10:

Power Flow Studies

Mecesaity of power flow studies — Denvation of static power flow equations
— Power flow solution using Gaoss-Seidel Method — Newton BRaphson
Method (Rectangular and polar coordinates form) —Decoupled and Fast
Decoupled methods {Algonthmic approach) — Problems on 3-bus sysiem
only.
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LI=IT 100
F—Bus formulation
Formation of Z-Bus: Partial network— Algorithm for the Modification of 2,

Matrix for addition element for the following cases: Addition of element
from a new bus to reference— Addition of element from a new bus boan old
bus— Addiion of clemend] between an old bus o reference and Addition of
clement between two old busses (Derivations and Numerical Problems).—
Modification of Z-Bus fof the changes in network | Problems).

UNIT - IV:
Symmetrical Fault Analysis
1 -Phase shori circwil curmens
circuit MV A calculations.

LINIT -V

Symmetrical Components & Fault analvsis

Synthesis of unsymmetrical phasor from their symmicirical components—
Symmeirical componenis of unsymmetrical phasor“Phase - shift of
symmeirical components in Y-A-Powef i terms of symumetrical
componenis — Sequence networks — Positived pepative and zero sequence
petworks—Various types of faolts DG- Ll LLG and LLL on ualoaded
altermator-unsymmetrical faults on power sysicm.

LINIT - VI

Power System Stability Analysis

Elementary concepts of Swcady state— Dysamic and Transient Stabilities—
Description of Steady State Stability Power Limit-Transfer Reactamce—
Synchronizing Power Cocfficient —Power Angle Curve and Determination of
Steady State Stability —Dersivation of Swing Equation-Determination of
Transicnt Stability by Egqual Area Criterion—Application of Equal Arsea
Criterion—Methods to improve steady state and transient stability.

&«  Able to draw an impedance diagram for a power system network.

o  Able to form a Y, mamix for a power system network with or
withowt musiual couplings.

#  Able to find out the load fllow solution of a power system network
using different types of load flow mcthods.

o Able to formulate the £, for a power system perwork.

#  Able to find out the ol currents for all types faults wath a view to
provide data for the design of protective devices.
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#  Able to find oot the sequence compoments of currents for any
unbalanced power system network.

o  Able w analyze the stcady state, transient and dynamic stability
concepls of a power system.

Text Boalks:

I. Power System
Hill.

2. Electrical Power Systems by P.S B Murthy, B.S Publications
n Analysis — by 1] Magrath& D P Kothari: Tata

Iysis by Grainger and Stevenson, Tata MoGraw

3 Modem Power sys
Me Graw—Hill Pubh : .

4. Power System Analysis and Design by J. Duncan Glover, M5 Sarina
T Owerbye — CengageLeaming publications.

Reference Books:
I. Power System Analysis — by A R Bergen, Prentice Hall, Inc.
2. Power System Analysis by HadiSaadat — TMH Edition.
3. Power System Analysis by B R.Gupta, Whéeler Publications.
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POWER SEMICONDUCTOR DRIVES

Preamble:
This course is an extendion of power clectronics applications o electric
drives. This course cov in detail the basic and advanced specd control
techniques using power cjectronic converiers that are wsed in industry. It i

equally important to unde
and slip power recovery schemes in induction motors.

Learning Ofbjectives:
¢ To lcamn the fundamentals of clectric drve and different eleciric
braking methods,

# To amalyze the operation of three phase comwerter controlled de
meotors amd four quadrant operation of Cde motors using  dual
COMVETICTS.

&  Todiscwss the converter control of de mstors in various quadrants.

¢ To understand the concept of spedd control of induction motor by
using AC voltage controllers and voliage source inverbers.

# To leamn the principles of stalic rofor resistance control amd various
slip power recovery schemes.

# Tounderstand the specd control mechanism of synchronous motors

LINIT-I:

Fundamentals of Electric Deives

Electric drve — Fundamental torgue equation — Load forque components —
Mature and classification of load torgues — Sicady state stability — Load
cqualization— Fouwr gquadrant operation of drive (hoist control) — Braking
methods: Dynamic — Plugeing — Regencrative mvethods.

LINIT-10:

Three phase comverter controlled DC motors

Revision of speed control technigues — Separately excited and series motors
controlled by full converters — Output volitage and current waveforms —
Specd-torgque  expressions —  Speed-torque  characteristics — MNumerical
problems — Four quadrant operation using dual converters.
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LINIT-10:
Control of DC motors by DC-DC eonverters [ Tvpe C & Type D)

Single quadrant — Two quadrant and four quadrant chopper fed separately
cxucited and series excited motors — Continsowns current ﬂpcfam:-rl— Chutput
voltage and current waveforms — Speed-torque expressions — Speed-—torgue
charscteristics —Four quarant operations — Closed loop operation {Block
diagrams only).

LINIT-IV:
Induction motor controel |- Stater side

Variable voltage charactefistics—Control of Induction Motor by AC Voltage
Controllers — Waveforms —SpoodTorgum FACICTEIS FF A0 [T | T
Variable Frequency control of induction motor by m]lagn: SOURCE LVeRIEr —

PWM contrel — Closed loop operation of induction motor drives.(Block
Diagram Only).

UNIT-Y:
Contrel of Indection motor — Rotor side

Siatic rotor resistance control — Slip power recovery schemes — Siatic
Scherbivse dive — Siatic Kramer drive - Performance and speed torque
charscteristics — Advantages —Applications.

LINIT-VI:
Control of Synchronoss Motors

Separate control &self conirol of synchronous motors — Operation of self
conirolled synchronous motors by VEI- Closed Loop control operation of
synchronous motor dives (Block Diagram Omnly) —Variable frequency
control-Pulse width modulation.

Learning Cubonmes:
Student should be able o

# Explain the fundamentals of clectric drive and different electric
braking methods.

o  Analyze the operation of three phase converter controlled de motors
and four quadrant operation of de motors using dual converbers.

« Explain the converter control of de motors in various quadrants.

o Explain the concept of speed control of induction motor by using
A voliage controllers and voltage source inveriers.

# Explain the principles of static rotor resistance control and various
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#« Explain the speed control mechanism of synchronous motors

Text Books:
1. Fundamentals of Ebectric Dyivies — by G K Dubey Marosa Publications

2. Power Scmicod
A Siraughen, Wiley-India Edllrnn

Reference Books:

1. Electric Motors andl Drives Fundamentals, Types and Apllications, by
Awstin Hughes and| Bill Drury, Mewnes.

2. Thyristor Control |of Electric drves — Viedam Subramanvam Tala
MeGraw Hill Publications.

3. Power Electronic Circuits, Devices and applications by M.H. Rashid,
PHI

4. Power Electronics bandbook by Muhammad H.Rashid, Elsevier.

ik
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MANAGEMENT SCIENCE
Mote: Please collect from fespoctive Department.
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FOWER ELECTRONICS LAB

www.FirstRanker.com

Learning abjectives:

# To study the chafacteristics of vanous power electronic devices and
analyze firing cirguits and commutation circuits of SCR.

e To analyze the ﬁ:nfrmr:cr: of single—phase and |hn:~r:—plms.n: full-

wave bridee c
resistive and inductive loads.

# To understand the operation of AC volizge controller and cyclo
converter with resistive and inductive loads.

o To understand the working of Buck convenier,’ Boost converter,
sifigle—plase bridge inverter and PWM invener.

Any 10 of the Following Experiments are to be conducted

e

Study of Characteristics of SCR. MOSFET & IGBT

Giate firing circuits for SCR's

Simgle -Phase Half contralled  converter with B and RL load
Single -Phase fully controlled bridge converter with R and RL loads
Single Phase AC Voltage Controller with B and RL Loads

Single -Phase Cyclo—converter with B and RL loads

Single -Phase Bradge Inverter with R and BL Loads

Single -Phase dual converter with RL loads

Three -Phase half contrelled bridge converter with BL load.

. Three- Phase full converter with RL—load.

. DC-DC buck converter.

. DC-DC boost conventer.

. Single -phase PWM inverier.

. Single -phase diode bridge rectifier with R load and capacitance filter.

. Forced commutation circuits{Class A, Class B, Class C, Class D and

Clasz E)
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Learning outeomes:

Able to siudy the characteristics of vanous power electronic devices
and analyze firing circuits and commutation circuits of SCR.

Able to amalyze the p-:rfmmam:u: of single—phase and mrtfhphm
full-wave bridge

www.FirstRanker.com

tivie |m.
Able to understaapd the operation of AC voltage contraller and cyelo
converter with repistive and inductive loads.

Able to understahd the working of Buck converter, Boost converter,
single—plase bridge inverter and PWM inverter.

resistive and i
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ELECTRICAL MEASUREMENTS LAE
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correct function of clectrical parameters and

L ewrrent, single phase and three phase power and
of clectrical characteristics of resistance,

calibration of volia
coergy, and e
induciance and ca

& Tounderstand measurement of illomination of electrical lamps.
o Tounderstand testing of transformer oil.
& To measure the parameters of choke coil.

Any 10 of the following experiments are to be condueted

=

L.
Il

11

L.

Calibration and Testing of single phase energy Meber
Calibration of dynamomeier watimeter using phantom loading UPF

Crompton D.C. Potentiometer — Calibgation of PMMC ammeter and
PMMC voltmeter

Kelvin's double Bridge — Measuremeit of resistance — Dietermination of
Tolerance.

Capacitance Measurement using Schering bradge.
Inductance Measurement using Anderson bridge.

Measurement of 3 phase reactive power with single—phase waitmeter
for balanced loading.

Measurement of complex power with Trivector meter and verification.

Owptical bench — Determination of polar curve measurement of MHCP of
clecirical lamgp.

Calibration of LPF wattmeter — by direct loading.

Measurement of 3 phase power with single watt meter and 2 MNo's of
C.T.

C.T. testing wsing mutial Indoctor — Measurement of % ratio error and
phasze angle of given C.T. by Mull method.

P.T. testing by comparison — Y.0G. as Mull detector — Measurement of %
ratio error and phase angle of the given P.T.

Dvielectric oal ||:-:1|ir|E usinE H.T. mu‘ng Kit
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15 LVDT and capacitance pickup — characteristics and Calibration
lh. Resistance sirain gauge — strain measurements and Calibration

17. Polar curve using Lox meter, Measurement of intensaty of illumimsation
of fluorescent lamgp.

18, Transformeer turms rafooeesrenment-asme e —brndees

19, A.C. Potentiometer {+ Polar form/Cartesian form — Calibration of AC
Volimeter, Parametefs of Choke.

20, Measurcment of Power by 3 Voltmeter and 3 Amamneter methods.
21. Paramcters of choke poil.

Learning (uteomes:

e  Tobeable to measure accurately the elecincal parameters voltase,
currend, power, encrgy and electrical characteristics of resistance,
inductance and capacitamnee.

&« Tobe able to meeasure illomination of clectrical lamips:
#  Tobe able to test ransformer odl for its effeciiventss.
# Tobe able to mseasure the parameters of indBetive coil.
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REMEWABLE ENERGY S0URCES AND SYSTEMS

IV Year— 1 SEMESTER

w N

Preambde:

This course gives a flavios of renewable sources and systems to the students.
It introduces solar endrgy its radiation, collection, storage and g
applications. This covers g ation, design, efficiency and characteristics &F
various rencwahle CIErgy G D W HTH | B | BUCTU B B [ drohioTEs ot
cells and geothermal systems.

Learning Ofbjectives:
# Tostudy the solar radiation data, extra terresirial radiation, radiation
on carth's surface.

# Tosmdy solar thermal collections.

# Tosmdy solar photo voltaic systems.

¢  Tosmdy maxinwm power point techiigbes in solar py and wind.

# To stady wind cnergy conversil systems, Betz cocfficient, tip
spoed ratio.

& Tosmwdy basic principle and working of hydro, tidal, biomass, fisel
cell and geothermal systems.

LINIT-I:

Fundamentals of Energy Syatems

Encrgy conscrvation principle — Energy scenario (world and India) — Solar
radiation: Owiside carth’s atmosphere — Earth surface — Analysis of solar
radiation data — Geometry — Radistion on tilted surfaces — MNumerical
problems.

UNIT-1I:

Solar Thermal Systems

Ligquid flai plate collections: Performance amalysis — Transmissivity —
Absorptivity product collector efficiency factor — Collector heat removal

factor — Numerical problems. Iniroduction o solar air  heaters —
Concentrating collectors and solar pomd.
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LINIT-10:

Solar Photovaltale Svstems
Balance of systems — IV characteristics — System design: storage sizing — P
gygtem sizing — Maximum power point technigues: Perturb and observe
(P& technigue — Hill climbing technigue.

UNIT-1V:

Wind Energy
Wind patterns — Types |of twrbimes — Kinetic cnergy of wand — Betz
cocfficient — Tip—speed Mo — Efficiency — Power output of wind mrbine -
Selection of gencraton|synchronous, induction) — Maximum power pouit
tracking.

UNIT-V:

Hydrs and Tidal power systems

Basic working principle — Classification of hydro systemss Large, small,
micro — measurement of head and flow — Energy equation — Types of
turbines — Numerical problems.

Tadal power — Basics — Kinetic energy oquation ~~Mumencal problems —
Wave power — Basics — Kinetic cnergy equalion.

LINIT-V1:

Biomass, fael cells and geother mal sysiens

Biomass Energy: Fuel classificatvon = Pyrolysis — Direct combustion of heat
— Different digesters and sizing.

Fuel cell: Classification — Efficiency — W1 characteristics.

Gieothermal: Classification — Dry rock and acquifer — Energy analysis.

Learning Cubonmes:
Smdent should be able io

&  Analyze solar radiation data, extraterrestrial radiation, radiation on
carth’s surface.

# Design solar thermal collections.

&  Design solar ploto voltaic systems.

&« Develop maximum power point techniques in solar PY and wind.

&  Explain wind energy conversion systems, Betz cocfficient, tip speed
Fatio.

# Explain basic principle and working of hwdro, tidal, biomsass, fuel
cell and geothermal systems.
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Text Books:
Solar Encrgy: Principbes of Thermal Collection and Storage, S, P

[

1

www.FirstRanker.com

Encrgy Sciencel Principles, Technologies and [mpacts. Johbn

press, 3™ edition, 2013,

Handbook of renewable technology Ahmed and Zobaa, Ramesh C
Bansal, World scientific, Singapaore.

Rencwable Encrgy Technologics /Ramesh & KumarMNarosa.
Rencwable encrgy techboloegies — A practical gnsde For beginmers —
Chetong Singh Solanki, PHIL

MWon conventional energy source —B.H. Khin- TMH-2™ edition.
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HVAC & DC TRANSMISSION

Preamble:

With the increasing powe] gencration in the country and long distance power
transmission, it is mecesshry that power should be transmitted af extra and
ultra high wvoltage. The ics dealt in this subject relate o phenomcoa
associgbed with iransmiss i i i i
high voltage and power control strategy.

Learning Ofbjectives:

# To understand the phepomena associated with trahsmission linc,
operating at exira high voltages. The unit gives 'detail analysis of
several phenomena viz, electrostatic field, charges; voltage gradient
and conductor configuration.

# The objective 15 to discss phenomens of corona, losses, awdible
noise, radio interference and measurcmeat of these quantitics.

¢ To understand the phenomena of HVDC, HVDC eguipmet
comparson with AC and the“latest state of ant in HYDC
Lrafsmissio.

&  To understand method of conversion of AC to DC, performance of
various level of pulse conversion and control characteristics of
comversion. It also  provides knowledge of effect of source
inductance as well as method of power control.

o To understand the requirements of reactive power conirol and
filtering technique in HVDC system.

# To understand the harmonics in AC side of power line in a HYDC
gystem and design of filters for various levels of pulse conversion,

Ulmiit — 12

Introduction of EHYV AC transmission

Mecesaity of EHY AC transmission — Advantages and problems — Power
handling capacity and line losses — Mechanical conssderations — Riesistance
of conductors —Electrostatics — Ficld of sphere gap — Ficld of line clarges
amd properties — Charge - potential relations for multi—conductors — Surface
voltage gradient om conductors — Bundle spacing and bundle radins —
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Examples — Distribution of voltzge gradient on sub conductors of bundle -
Examples.

Undt — 11z
Corona effects
Power loss and awdible

ise (AN} — Corona loss formulae — Charge voltage
diagram — Generation — (Jharacteristics — Limits and measurements of AN —
Relation between l—p and 1-phase AM levels — Examples — Radio
interference (RI) — Cordna pulscs generation — Properics and limits -
Froquency spectrum — Modes of propagation — Excitation fonction -
Measurement of BRI, BRIV excitation functions — Examples.

LINIT - 100

Basic Concepts of D Transmission

Economics & Terminal equipment of HVDC transmission systemssTypes of
HVDC Links — Apparatus required for HYDC Systems — Comparison of AC
&EDC transmission — Application of DC Transmission System — Planning &
Modern trends in DC transmission.

LNIT - IV:

Analvsis of HVDC Converters and Svstem Control

Cheice of Converter configuration — Analygis of Gractz — Characteristics of 6
Pulse & 12 Pulse converters — Cases of two 3 phase converters in star — Star
mvode and their performance — Prineipdl of C Link Control — Converters
Conirel Characteristics — Firing angle control — Current and extinction angle
conirel — Effect of source inductance on the system — Starting and stopping
of DC link — Power Control.

UNIT-V:
Reactive Power Controel in HVIN
Reactive Power Reguirements in stcady state — Coaventional control

strafegies —Alternate control strategies sources of reactive power — AC Filters
— Shunt capacitors — Synchronous condensers.

LNIT - VI

Harmonies and Filters

Generation of Harmonics — Charactenistics harmonics — Caleulation of AC
Harmonics — Mon—Characteristics harmonics — Adverse effects of harmonics
— Caleulation of voltage & current hammonics — Effect of Pulse number on
harmonics. Types of AC filters, Design of Single waed filiers — Design of
High pass filters.
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Learning Outeomes:

To be able to acquaint with HY transmission system with segand w
power handling capacity, losses, conductor resistamce  and
electrostatic ficld associate with HV. Further knowledge is gained in

www.FirstRanker.com

arca of bundle| conductor system o improve clectrical and

ity for determining corons, radio interference,
ration and frequency spectrom for single and

To develop abili
audible moise g

To be ahle to aciuine hmwricdgc in Eransmission ut’ H"n"l'_'l-E' pnwt:r
with regand to termmms i o i ] j
planmning of HVIC Eystcrn
To be able to develop keowledge wath regard to choide of pulse
conversion, control characterstic, finng angle control amnd effect of
souree impedance,

To develop knmowledge of meactive power  foquirements of
conventional control, filkers and reactive power compensation in
AC. side of HVDC system.

Able to calculate voltzge and current harmonics, amnd design of
filters for six and twelve pulse conversion.

Texi Bonlks:

[

HVDL Power Tramsmisson Systems: Techmology and systen
Interactions — by KR _Padivar, New Age International () Limited,
and Publishers.

Direct Current Transmassion — by EW . Kimbark, John Wiley &
Sons.

1. EHVAC Transmission Enginecring by R. D. Begamudre, Mew Age

Intcrnational (P) Lid.
Reference Books:

I. EHVAC amd HVDC Transmission Enginecening and Practice -
S Rao.

2 Power Transmission by Direet Current — by EUhlmans,
B.5 Publications

1. HVDEC Tramsmissien — J. Arrillaga.
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T F
31 0
POWER SYSTEM OPERATION AND CONTROL

w N

IV Year— 1 SEMESTER

Preamble:

This subject deals with Ecpnomic operation of Power Systems, Hydrothermal
scheduling and modeling of torbines, generators and awiomatic controllers. It
cimphasizes on single and two arca load frequency control and reactive

power cotitral.
Learning Ofbjectives:
# To understand optimal dispatch of generation with asd wiathout
losses,
# Tosmdy the optirmal scheduling of hydre thermal systems.
¢ Tosmdy the optimal unit commitment problem,
¢ Toswudy the load frequency control for single Seéa system
L]

To study the PID controllers for single -ared system and two arca
SyElenL.

# To understand the reactive power contrel and compensation of
transmission lines.

UNIT-1:

Economic (hperation of Power Systenis

Optinsal operation of Generators in Thermal power stations, — Heat rate curve
— Cost Carve — Incremental fuoel and Production costs — Input—output
characteristics — Optimum gencration allocation with line losses neglected —
Optimum  generation allocation including the effect of transmission lime
losses — Lioss Cocfficients — General transmission line loss formula.

UNIT-1I:

Hyvdrothermal Scheduling

Optingal scheduling of Hydrothermal System: Hydroclectric power plant
models — Scheduling problems — Short term Hydrothermal scheduling
problem.

UMNIT-100:
U mdit o oo e vt
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Optinsal unit commitment probbem — Meed for unit commitment — Constraints
in unit commitment — Cost function formulation — Solation methods —
Priorty ordering — Dhynamic programming.

LINIT-IV:

Load Freguency Cont
Modeling of steam rbine — Generator — Mathematical modeling of speed
governing system — Trapsfer function — Modeling of Hydro turbine —
Mecessity of keeping fi ncy constant — Definitions of Control arca —
Single area control — Blpek disgram representation of an isolated power
gystem — Steady state yais — Dymamic response — Uncontrolled case —
Load frequency control |of two area system — Uncontrolled case and
controlled case — Tie—line bias control.

UNIT-V:

Load Freguency Controllers

Proportional plus Integral control of single arca and iis block diagram
representation — Steady state response — Load Frequescy Control and
Ecomnomic dispaich control.

UNIT-VI:

Reactive Power Control

Owverview of Reactive Power control — Résetive Power compensation in
transmission systems — Advanizges and dsadvantages of different types of
compensating equipment for trarsmission systems — Load compensation —
Specifications of load compensator — Uscompensated and compensated
transmission lincs: Shuant and serics compensation — Meed for FACTS

conirallers.
Learning Outcomes:
o Able to compute optimal scheduling of Generators,
e Able to understand hydrothermal scheduling.
o Understand the unit commitment problem.
&« Able to understand importance of the freguency.
¢ Understand importance of PID controllers in single arca and two
arca systems.
#  Will uwnderstand reactive power control and  line  power
COMPENSATion.
Text Boolks:

I.  Ebkeetric Energy systems Thoory — by O.LElgerd, Tata MceGraw—lall
Publishing Company Ltd., Second edition.
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2. Power System stability & conirol, Prabha Kundur, TRMH

3 Modermn Power System Analysis — by 1) Magrath & DP Kothari
Tata Me Graw — Hill Publishing Company Lid, 2nd edition.

Reference Books:

www.FirstRanker.com

I. Power System Analysis and Design by J.Duncan Glover and
M.5 Sarma, THOMPSON, 3rd Edition.

2. Power System Ahlalysis by Grainger and Stevenson, Tata MeGraw
Hill

3 Power System Aalysis by Hadi Saadat - TMH Edition.
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IV Year — 1 SEMESTER ETS 3
Oypen Elective

ENERGY AUDIT, CONSERVATION & MANAGEMENT

Preamble:

This is an open clective| course developed to cater current noeds of the
industry. This course copers topics s.u;:h as energy mnsmaucm act and
energy conservation, It al
will learn power factor improvement 1.|:~|:|'|.I'||QLI|:5., encrgy cfficiency in HVAC
gystems. In addition, econsmic sspects such as payback period caléulations,
life eyele costing analysis is covered in this course.

Learning Ofbjectives:
e To understand cnergy  efficiency. scope) Conservation and
techmologies.

# Todesign encrgy efficient lighting sysiems,

& To estimate/caleulate power factor of systems and propose suitable
compensation techniques.

o  Tounderstand energy conservation in HVAC systems.

# To calculate life cycle costinganalysis and return on mvestoent on
cnergy efficient technologies.

Lm0z

Basic Principles of Energy Audit and managpement

Encrgy audit — Defmitions — Concept — Types of audit — Energy index — Cost
index — Pie charts — Sankey diagrams — Load profiles — Energy conservation
schemves and energy saving potential — Mumerical problems — Principles of
CIEFgY  mEARAgCICnl — Initiating, planming. controlling, promoting.
meoniitoring., reporting — Encrgy manager — CQualiies and functions —
Language — Questionnaire — Check list for top management.

Umit—11:
Lighting
Modification of existing systems — Replacement of existing systems —
Priontics: Definition of terms and units — Luminous efficiency — Polar carve
— Calculation of illumination level — Mumination of inclined surface to beam

" - T ] I € Lichii Eleotsia
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lighting fittings (luminarcs) — Flood Lghting — White light LED and
conducting Polymers — Encrgy conservation measunes.

U mit—110:

Power Factor and energy instruments

Power factor — Methods of improvement — Location of capacitors — Power
factor with non linear | — Effect of harmonics on Power factor —
Mumerical problems. Encfoy Instruments — Watt—hour meter — Deata loggers
— Thermocouples — — Lux meters — Tong testers — Power
analyzer.

Lmit—1'%:
Space Heating and Ventilation

Ventilation — Ar-Conditioning (HVAC) and Water Heating: Introduction —
Heating of buildings — Transfer of Heat—Space heating methods ~ Yentilation
amd air—conditioning — Insulation—Cooling load — Electrie, water heating
systens — Energy conservation mmethods.

Umii—y

Economic Aspects and Analysis

Ecomomics Analysis — Depreciation Methods — Time valoe of money — Rate
of retars — Present worth meethod — Replacemient analysis — Life eyele costing
analysis — Energy efficient motors (hasie.comeepls).

U miii—¥1:

Computation of Economibe Aspects

Caleulation of simple pavhack method — Net present worth method — Power
factor correction — Lighting — Applications of life eyele costing analysis —
Rcturs o ivestmicn.

Learning Outeomes:
Smudent will be able o
« Explain encrgy efficiency. conservation and various technologics.
o Design energy efficient lighting systems.
# Calculate power factor of systems and  propose  suitable
compensation techniques.
o  Explain encrgy conservation in HYAC systems.,
& Calculate life eyele costing analysis and retam on investment on
energy efficient technologies.
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Texi Bonlks:

2

Reference Books:

Maote &

EEE

Encrgy management by W.ER. Murphy & G. Mckay Buiier worih,
Elsevier publications. 2012

Energy efficient electric motors by John .C. Andreas, Marcel Dekker
Inc Lid-2™ edition_1995

www.FirstRanker.com

Electric Energy LUfili
MeGraw hill publi

Energy management hand book by W.C. Turner, John wiley and sons.

Encrgy management and conservation -k v Sharma and. pyénkata
seshaiah-1 K International Publishing House pyvtlid, 200 §,

hitps wrww clerevmanageriraining com download Gazette  of IndialP

artllSecl-37 23-08-2010.pdf

This Elective can be affered to Students of All Branches including
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INSTRUMENTATION
(Dpen Elective)

Preambde:

Elcctrical and Electronic |Instrumentation plays a key role in the industry.
With the advancement technology day to day manoal maintenance is
replaced by simply monijoring using various instruments. Thus this course
plays very important fole {n overall maistenance of the industey.

Learning Ofbjectives:
# Tosmdy various types of signals and their representation.

o To siudy varions types of transducers: Elecirical, Mechanical,
Electromechanical, Optical ete.

# To stdy and measure the variows types of Mon—clectrical
quantitics.
o Tosmdy various types of digital voltrmetees

# To smdy the working principlesof wvarious tvpes of
oscilloscopes and their applications.

¢ Tosdy various types of signalanalvzers.

UNIT-1:

Signals and their representation

Measuring Systcms, Performance Charactenstics, — Static claractenstics —
Dynamic Characteristics — Emors in Measurement — Gross Errors -
Systematic Errors — Statistical amalysis of random emrors — Signal and their
representation — Standard test, periodic, apervodic, modulated signal -
Sampled data pulse modulation and pulse code modulation.

UNIT-1I:

Transducers

Definition of transducers — Classification of transducers — Advantages of
Electrical wransducers — Characteristics and choice of transducers — Principle
operation of resistor, inductor, LVDT and capacitor transducers — LVDT
Applications — Strain gauge and its principle of operation — Guage factor —
Thermistors — Thermocouples — Synchros — Piezo eleciric transducers —
Phoio disdes.
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LINIT-10:

Measurement of Mon—Electrical Quantities

Measurement of strain — Gawge Sensitivity — Displacement — Velocity —
Angular Velocity — Aceeleration — Force — Torgue — Measurement of
Temperature, Pressure, Vacuwm, Flow, Liguid level.

UNIT-1V:

Digital Volimeters
Digital volimeters — Succdssive approximation, ramp, dual-Slope integration
continuous balance tyvpe 4 Micro processor based ramp type — DVM digital
frequency meter — Dhigital angle meier.

UNIT-V:

Discilloscope

Cathode ray oscilloscope — Timwe base generator — Horizantal and vertical
amplificrs — Measurement of phase and froquency — Lissajous patterns —
Sampling oscilloscope — Analog and digital type dafa loger — Transient
recorder.

UNIT-YVI:

Signal Analyzers

Wave Analyzers — Frequency sclective analyzers — Heterodyme — Application
of Wave analyzers — Harmonic Analy?ers — Total Hammonic distortion —
Spectrum analyzers — Basic spectrum analyeers — Spectral displays — Yector
impedance meter — 0 meter — Peak reading and BMS volimeters.

Learning Dutcomes:
«  Able to represent varous types of signals |

o Acguire proper knowledge to use various types of Transducers.

#  Able to monitor and measure variows parameters such as strain,
velocity, iemperalune, pressurne cic.

o Acguire proper knmowledge and working principle of various
types of digital voltmeters.

&«  Able to measure vanons parameter like phase and frequency of
a signal with the help of CRO.

o Acquire proper knowledee and able to handle various types of
signal apalyeers.

Text Boalks:
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1. Electronic Instrumentation—by H.5 Kalsi Tata MCOGraw—Hill Edition,
1995,

2 A cowse in  Electrical and Electronie Measurements  ad
Instrumentation, A K. Sawhsey, Dhanpatraif Co.

Reference Books:
I. Measurement and| Instrumentation theory and application, Alan
5 Morris and Reza [Langari, Elsevier
2. Measurcments Sysfems, Applications and Design — by DO Doeblin

3. Pranciples of Meapurement and Instramentation — by AS Morrisg
Pearson / Preatice Hall oflndia

4. Modem Electronic Instrumeniation and Measurement technigues ~ by
A D Helfrickand W.D. Cooper, Pearson/Prentice Hall of India,

4. Tramsdweers and Instrumentation by DY.S Muorthy, Preatice Hall of

India.
Mote : This Elective can be affered to Students of All Branches including
EEE
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NON-CONVENTIONAL SOURCES OF ENERGY
(Dpen Elective)

Preamble:

This course gives a flav
students. It introduces solar energy its radiation, collection, storage and its
applications. This covers son, design, efficiency and characteristics of
varous non—conventiona] energy sources incloding solar, wand. hydreo,
biomsass, fisel cells and thermal systems.

Learning (¥bjectives
& Tosmudy the solar radiation data extraterrestrial radiation, radiatvon
on carth's surface.

o Tosmdy solar thermal collections.

& Tosmdy solar photo voltaic systems.

&  Tosmdy maxinwm power point iechinigues in solarpy and wind.

o To smudy wind energy conversion systems, Hetr coefficient . tip
speed ratio.

# To study basic principle and working of hydro, tidal, biomass, fuel
cell and geothermal systems.

UNIT-1:

Fundamentals of Energy Systems

Encrgy conscrvation principle — Encrgy scenaro {(world and India) — Solar
radiation: Outside carth’s atmosphere — Earth surface — Analysis of solar
radiation data — Geomsetry — Badiation on tilted surfaces — Numerical
problems.

UNIT-1I:

Solar Thermal Systems

Ligquid flat plate collections: Performance amlysis — Transmissivity —
Absomptivity — Product collector efficiency factor — Collector heat removal

factor — MNumerical problems — Infroduction o solar air heaters -
Concentrating collectors and solar pond.

LsIT-10:

Solar Photovoltaie Syvstems

Balance of systems — IV charscteristics — System design: Storage sizing, PV
gystemn sizing, Maximom power point technigues: Perturb and observe

et echmgme—Ht ey
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LINIT-IV:

Wind Energy
Wind patierns — Twvpes of twrbines — Kinetic energy of wind — Beiz
coefficient — Tipspeed ratio — efficiency — Power output of wind turbine —
Selection of generator|synchromnous. induction) — Maxivwm  power  podst
trmcking.

LINIT-V:
Hyvdro and Tidal power gystems

Basic working principle |- Classification of hydro systems: large, amall,
micro — Measurement of head and flow — Energy equation — Types &F
turbines — Numerical prolbibems:
Tidal power — Basics — Kinetic energy oquation — Numerical probless —
Wave power — Basics — Binetic energy oquation.

LINIT-VI:
Biomass, fael cells and geother mal systems

Biomass Encrgy: Fuel classification — Pyrolysis — Directh.combustion of heat
— Different digesters and sizing.

Fuel cell: classification — Efficiency — V1 characteristics.

Gopthermal: classification — Dry rock and acquifer — Encrgy analysis.

Learning Outeomes:
Stadent should be able 1o

#  Apalyze solar radiation data, extraterrestrial radiation, radiation on
carth’s surface.

o  Design solar thermal collections.

&« Design solar photo voltaic systems.

o Develop maximum power point techniques in solar PV and wind.

&  Explain wind energy conversion systems, Betz coefficient | tip speed
ratio.

o [Explain basic principle and working of hydro, tidal, biomass | fuel
cell and geothermal sysiems.

Texi Boolks:

I. Solar Encrgy: Principles of Thermal Collection and Storage, 5. P
Sukhatme and J. K. Nayak, TMH, Mew Delhi, 3™ Edition

Rencwable Energy Resources, John Twadell and Tony Weir, Taylos
and Francis

)
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1. Enecrgy Science: Pranciples, Techmologies and [mpacts, John
Andrews and Mick Jelly, Oxford.

Reference Books:

I. Handbook of renewable technology Ahmed and Zobaa, Ramesh C
Bansal World scipntific, Singapore.
Rencwable Energy Technologies /Ramesh & Kumar (MNanosa,
Rencwable encrgy techmologies — A practical gusde for beginners —
Chetong Sineh Splanki, PHI.

(PR

Mote : This Elective can pe offered to Students of All Branches including
EEE
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OFTIMIZATION TECHNIQUES
(Dpen Elective)

Preamble:
Optitnization technbgues Bave gained mporance to solve many cagincering
design problems by developing lincar and nonlinear mathematical models.
The aim of this cowrse is|to educate the student to develop a mathematical
medie] by defining an objective fusction and constraints in terms of design
variables and then apply § particular mathematical programming technigue.
This course covers clasajeal -nphmu.-ahan mhuquu. quﬂr programiming.
nonlinear programming artd-dysan SES . :

Learning Ofbjectives:

I. Todefine an objective fusction and constraint functions-in terms of
design varables, and then state the optimization problemn.

To state single variable and mulii variable opfimization problems,

withowt and with constraimts.

3. To explain lincar programming techniqle’ to an oplimization
problem, define slack and surplus qanables, by wsing Simplex
e Ehnd.

4. To statc tramsportation and assignment problem as a  lincar
programming problem to detefimine optimality conditions by using
Simplex method.

5 To study amd explain nonlincar  programming  techaigues,
unconstrained or consirained, and define exterior and ingcrior
penalty functions for optimization problems.

6. To explain Dynamic programming technique as a powerfal tool for
msaking a sequence of interrelated decisions.

1

UNIT - I:

Introdoction and Classical Optimization Technbguoes:

Statemwent of an Optimization problem — design vector — design constraints —
constraint  surface — objective function — objective function surfaces -
classification of Optimrization problems.

LINIT - 1=

Classical Optimization Technigues

Single wvariable Optimization — molti variable Optimizstbon  without
constraimts — necessary and sufficient conditions for minimum/maximum —

N — . M — —
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Lagrange multiplicrs — multivariable Optimization with ineguality constraints
— Kuhn — Tucker conditions.

LINIT - 100

Linear Programming

Standard form of a lindgar programming problem — geometry of linear
programming problems — |definitions and theorems — solution of a system of
lincar simultancous equafions — pivotal reduction of a general system of
cquations — motivation to jthe simplex method — simplex algorithm - Duality
it Lincar Programming — | Sirplex method.

LNIT - IV:
Transportation Problem

Finding initial basic feasible solution by north — west comer rubs:least cost
method and Vogel's approximation methed - testing for opfimality of
balanced transportation problems — Special cases in transportation problem.

LINIT - v

Nonlinear Programming:

Unconsirained cases - One -  dimensiobal * minimization  methods:
Classification, Fibonscei method and Quadratic interpolation method -
Univariate method, Powell's method and steepest descent method.

Constrained cases - Characteristics of & constrained problem, Classification,
Basic approach of Penalty Function mecthod: Basic approaches of Interior and
Exterior pemalty function methods. Infroduction o convex Programming
Problem.

LAIT - VI

Dynamic Programming:

Dynamic programming multistage decision processes — fypes — concept of
sub optimization and the principle of optimality — computational procedure in
dynamic programoting — cxamples illusirating the calculos method of
solution - examples illustrating the tabular method of solution.

Learning Cuteomes:
The student should be able to:
I. State and formolate the optisvization problem, withouwt and with
constraimts, by using design vamables from an enginecring design
problem.
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Apply classical optimization technigues to minimize oF MEXENIZE a
mvulti-varable objective function, without or with comstraints, and
arrive at an optimal solution.

www.FirstRanker.com

1. Formulate a mathematical model and apply linear programming
technique by using Simplex method. Also extend the concept of dual
Simplex method for optimal solutions.

4. Saolve transporiafion and assignment problem by using Linear
programiming Simplex method.

5 Apply gradient apd son-gradient methods to nonlisear optimization
pn:nblmu and irll.n:-rinr oF r::m.-rhr pq:-mlr_'.-' functions for the
coqnol, pm:lucum pla.mmg. r:rglmmng d-u:iugﬂ p:mblﬂm BlE. o
reach a final optimal salution from the current optimal solution

Text Baols:
. “Engincering optimization: Theory and practice™bw 5. 5.Rao, Mew
Age International {P) Limited. 3rd cdition, 1998,
2. “latroductory Operations Rescarch”™ by H 5, Rasene & K D. Kumar,

Springer (Iadia), Pvi. LTd.

Reference Books:

Maote
EEE

“Oiptimization  Methods  in_ Opcrations  Rescarch  and  systems
Amnalysis” — by

B.%. Mital and C. Mohan, New Apge International (P} Limited,
Publishers, 3™ edition, 1996

Operations Research — by De. 5.0 Sharma, Kedamath, Ramnaath & Co
“Operatbons Rescarch: An Introduction” — by H.A Taha, FHI Pwi
Lid_, &ih edition

Linear Programming—by G.Hadley.

LLL ]

¢ This Elective can be offered to Students of All Branches except
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IV Year— 1 SEMESTER
(14 1 0

Elective — 1

VILSI DESIGN

Preamble:
In the recent times fabridation technology is revolutionized and especially
L5I has become so dense fha ona 5|.n.g|r: IC tens a:u:ltb-nu.um:ls of transistors
are placed. Thus infegrated-cis g ad i
development of fabrication mMnlngg.' "-’LS[ pla}t-'. w:r}' wqmna.nl mh:.

Learning Objectives:

# To provide the basic fundamentals of fabricatson. techmology,
generations of IC and specd., power consumpiions of vamous
fabrication technologics.

¢ To onderstand the ksowledge of clectrical propertics of MOS
circuits.

o To learn the design concepts of stick diagrams, lavouts for varous
MOS technologies.

# To understand the concepts of design rules, scaling, subsysicin
design semiconductor 1C desipn.

# To understand the synthesis, simulation design verification tools,
CMOS testing.

Umit —1

Introduction

Introduction to IC technology — The IC era — MOS and related VLSI
techivology — Basic MOS wransistors — Enhancement and depletion modes of
transistor action — IC production process — MOS amd CMOS fabrication
process — BiCMOS technology — Comparson b'w CMOS and bipolar
technologies.

Umit — 11
Basie electrical properties of MOS and BICMOS circnits
[V, relationships — Aspects of MOS transistor threshold voltage — MOS

Trans—conductance and output conductance — MOS Transistor — Figure of
mveril — The pMOS transistor — The ndMOS inverier — Determination of puall-

o S irivern N i
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for an aMOS mverer drven through one of more pass Transistors —
Ablernative forms of pull up — The CMOS laverter MOS transistor Circuit
medie] — Bi-CMOS Inverters.

Umit — L1

MO5 and BICOMS circyit design processes

MOS layers — Stick disggrams — Design roles amd layout — Gemseral
observation on the desfsn mles, 2pm double metal, double poly —
CMOSBICMOS rules, [[P?pm Double metal, Double poly CMOS rales —
Layout disgrams of MAND and NOR gates and CMOS mverter — Symbalic
Diagrams — Translation to| Mask Form.

Umit - 1V

Basie circuit concepts

Shect resistance — Sheet resistance concept applied to MOS wanSisior and
imverters — Arca capacitance of layers — Standard unit of capacitance — Some
arca capacitance caleulations — The delay wnit — Teverter delays — Driving
large capacitive loads — Propagations Delays — Wiring(Capacitance — Fan-in
amd Fan—out characteristics — Choboe of layers ~Transistor switches —
Realization of gates using aMOS, phMOS and CMOS techaologies.

Umit — W

Scaling of MOS circuit

Scaling models and sealing factors —Scaling factors for device paramcters —
Limitations of scaling — Limits due to sub threshold currents — Limits on
logic level and supply voltage due to noise — Limits due to current density —
Some architectural Issues — Introduction to switch logic and gate logic.

Umiit — V1

Digital design using HDL

Digital sysiem design process — VLSI Circuit Design Process — Hardware
simlation — Hapdware Syathesis — History of VHDL — VHDL requiremsents
— Lewels of abstraction — Elements of VHDL — Packages — Librasbes and
bitdinegs — Objects amd classes — Vanable assignments — Sequential
statements — Usage of subprograms — Comparison of VHDL and verlog
HDL.

VHDL MODELLING

Simulation — Logic Synthesis — Inside a logic synthesizer — Constrainis —
Technology libraries — VHDL and logic synthesis — Functional gate — Level
verification — Place and route — Post layout timing simulation — Static timing
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— Major net list formats for design representation — YVHDL synihesis -
Programming approach.

Learning Cutcomes

¢ Ability to demonstrate the fundamentals of IC technology such as
various MOS fabpcation technologics.

o Ability to calculdic electrical propertics of MOS circuits such as [ds
- Vs relationship, Vi, gm, gds, figuwre of merit, sheet resistance,
ANCA CAPACTLARCE.

e Ability to de rrate semi conductor C design such as PLA's,
PAL, FPGA, CPLS's design.

#  Ability to demonstrate VHDL synthesis, simuolatwon, design capiuie
tools design verification tools, CMOS testing.

Text Banlis:

I. Essemtials of YWL3I Circuits and Systems—Eamikan Eshraghian,
Dowglas and A Pocknell and Sholeh Eshraghian,. Preatice—Hall of
India Pravate Limited, 2005 Edition.

2. VLSI Design—E. Lal Kishor and V5.V Prabhiakar, LK. International
Publishing House Private Limited, 2009 First Edition.

3 VLSl Design-A Shanthi and A Kavitha, Mew Age International
Private Limited, 2006 First Editiosi

References Books:
1. VL5l Design By Debaprasad Das, Oscford University Press 2000,

2. VLSl Design By A Albert Raj & T. Latha, PHI Leaming Private
Limited, 2010.
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ELECTRICAL DISTRIBUTION SYSTEMS
(ELECTIVE-T)

Preamibde:

This subjeet deals with the general concept of distribution system, substations
amd feeders as well &5 disjpusses distrbution system analysis, protection and
coordination, voltage contfol and power factor improvermsent.

Learning (djectives

# Tosmdy diffi factors of Distribution system.

# Tosmdy andmmmm—dw.
e Tosmdy the determination of voltage drop and power loss.

&« Tosmdy the distribution system protection and its ceordigation.

# Tosmdy the effect of compensation on pf improvemseat.

o  Tosmdy the effect of voltage control on distribution sysiem.

LINIT - I:

General Concepis

Introduction to distribution systems, Load modeling and characteristics —
Coincidence factor — Contribution factor loss fictor — Relationship betwoesn
the load factor amd loss factor — Clagsification of loads (Residential,
commerncial, Agriculiural and Indusirial) and their claracteristics.

LUNIT - 1=

Substations

Location of substations: Rating of distribution substation — Service arca
within primary feeders — Bencfits derived through optimal lecation of
substations.

Distribution Feeders

Design Considerations of distribution feeders: Radial and loop types of
pramary feeders — Voltage levels — Feeder loading — Basic design practice of
the secondary distribution system.

LINIT - 100

System Analyvsis

Voltage drop and power—loss calculations: Derivation for voltage drop and
power loss in lines — Manual methods of solution for radial networks — Three
phase balanced primary lines.
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UNIT - IV:

Protection

Objectives of distnbution system protection — Types of commaon faulis and
procedure for fault calculations — Protective devices: Pranciple of operation
of fuses — Circuil reclosures — Line sectionalizes and circuit breakers.
Coordinatbon

Coondimation of protectfve devices: General coordination procedure -
Residsal current circuit begaker RCCE (W ikipedia).

LNIT - v

Compensation for Powerl Factor lmprovement

Capacitive compensation for power—factor control — Different types of power
capacitors — shunt and series capacitors — Effect of shunt capacitors (Fixed
amd switched) — Power factor correction — Capacitor allocation — Eoofmic
justification — Procedure to determine the best capacitor location.

LINIT - VI

Voltage Control

Voltage Control: Equipment for voltage control — Effect of series capacitors
— Effiect of AVB/AVR —Line drop compensation.

Learning Outeomes:
e  Able to understand the various factors of distribution system.
&«  Able to design the substation anid foeders.
&«  Able to determine the voltage drop and power loss
o  Able to understand the protection and its coondination.
&«  Able to understand the effect of compensation on p.f improvement.

&  Able to understand the effect of voltage current distribution system
pif i Fmance.

Text Boobk:
I. “Electric Power Distribution system, Engineering™ — by TuranCaomen,
MeGraw—hill Book Company.

Reference Books:
. Electrical Distribution Systems by Dale B Patrick and Stephen W _Fardo,

CRC press

Elecirie Power Disiribution — by A5 Pabla, Tata MeGraw—hall

Publishing company, 4™ edition, 1997,

1. Electrical Power Distribution Systems by V. Eamaraju, Right Publishers.
ui

1
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OPTIMIZATION TECHNIQUES
{Elective-I)

Preamble:
Optitnization technbgues Bave gained mporance to solve many cagincering
design problems by developing lincar and nonlinear mathematical models.
The aim of this cowrse is|to educate the student to develop a mathematical
medie] by defining an objective fusction and constraints in terms of design
variables and then apply § particular mathematical programming technigue.
This course covers clasajeal -nphmu.-ahau mhuquu. Imur programiming.
monlinear programming antd-dyran SFS . ’

Learning Ofbjectives:

I. To define an objective function and constraint functiohd-dt temms of
design variables, and then state the optimization probles

2. To state single varable and multi variable opfimization problems,
without and with constraints.

3 To explain lingar programming technique tofai-optimization problem,
define slack and surplus variables, by using Simplex method.

4. To state transportation amd assignenent  problem as a  lincar
programming problem o determing -eptimality conditions by using
Simplex method.

5 Toe smudy amd cxplain foalmcar programming  techniques,
uncomsitrained or constrained, and defie exterior and interior pesalty
functions for optimization problems.

6. To explain Dynamic programming technbque as a powerful tool for
making a sequence of inferrelated decisions.

UNIT - I:

Introdoction and Classical Optimization Technbguoes:

Staterment of an Optimization problem — design vector — design constraints —
constraimt  surface — objective function — objective finction surfaces —
classification of Optimrization problems.

LINIT - 11

Classical Optimization Technigues

Single wvariable Optimization — molti variable Optimizstbon  without
constraints — necessary and sufficient conditions for minimum/maxinmm —
mvultivariable Optimization with equality constraints. Solution by method of
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Lagrange multiplicrs — multivariable Optimization with ineguality constraints
— Kuhn — Tucker conditions.

LINIT - 100

Linear Programming

Standard form of a lindgar programming problem — geometry of linear
programming problems — |definitions and theorems — solution of a system of
lincar simultancous equafions — pivotal reduction of a general system of
cquations — motivation to jthe simplex method — simplex algorithm - Duality
it Lincar Programming — | Sirplex method.

LNIT - IV:
Transportation Problem

Finding initial basic feasible solution by north — west comer rubs:least cost
method and Vogel's approximation methed - testing for opfimality of
balanced transportation problems — Special cases in transportation problem.

LINIT - v

Nonlinear Programming:

Unconsirained cases - One -  dimensiobal * minimization  methods:
Classification, Fibonscei method and Quadratic interpolation method -
Univariate method, Powell's method and steepest descent method.

Constrained cases - Characteristics of & constrained problem, Classification,
Basic approach of Penalty Function mecthod: Basic approaches of Interior and
Exterior pemalty function methods. Infroduction o convex Programming
Problem.

LAIT - VI

Dynamic Programming:

Dynamic programming multistage decision processes — fypes — concept of
sub optimization and the principle of optimality — computational procedure in
dynamic programoting — cxamples illusirating the calculos method of
solution - examples illustrating the tabular method of solution.

Learning Cuteomes:
The student should be able to:
I. Siate and formolate the optimization problem, without and with
constraints, by uwsing design variables from an engineering design
problem.
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Apply classical optimization technigues to minimize oF MEXENIZE a
mvulti-varable objective function, without or with comstraints, and
arrive at an optimal solution.

Formulate a mathematical model and apply linear programming
techaique by using Simplex method. Also extend the concept of dual

www.FirstRanker.com

Simplex method for optimal solutions.

Solve transportafiion and assignment problem by uwsing Linear
programiming Sispiplex method.

Apply gradicnt non-gradicnt methods o noalincar oplimization
problems and inberior of exterior penalty functions for the
constraimts o derfve the optimal solutions.

Formulate and apply Dymanmyic programming technigue to inveniory
contrel, production planning, cnginecring design problems ¢IE. o
reach a final optimal solution from the current optimal soluticn

Text Bonlks:

“Engineering optimization @ Theory and practice"by 5. 5. Rao, Mew
Age International (P) Limited. 3rd edition, |998

2. “Introductory Operations Research™ by HoS: Easene & K. D). Kumar,

Springer (India), Pvi. LTd.

Reference Books:

“Optimization Methods in "Operations  Research and  systems
Analysis" — by K.V, Mital and C. Mohan, Mew Age Iaternational
(P} Limdted, Publishers, 3™ edition, 1996.

2. Operations Research — by Dy, 5.0 Sharma, Kedarmath, Ramnath &

i

Co

“Ohperations Riescarch @ An Introduction”™ — by H.A Taha PHI pwvi.
Ltd.. tih edition

4. Lincar Programming—by G. Hadley.

LLL ]
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MICROPROCESSORS AND
MICEROCONTROLLERS LA

www.FirstRanker.com

To study prograpwming based on B0E6 microprocessor and B051
eicrocontrollse.

To study 8056 microprocessor based ALP using arithmetic, logical

and shift operations.

To study moduolar and Doa/Bios programming using 8086 micro
PrOCCasOr.

To study to interface 8086 wath 10 and other deviees,

To siudy parallel and serial communication using 8051 micro
controller.

Any 8 of the following experiments are to be condocted :

I. Mieroprocessor BI86
Introduction to MASMTASM.

)

womo- W

Arithmetic operation — Multi byte addition and subtraction,
multiplication and division — Signed and onsigned amthmetic
operation, ASCIH - Arithmetic operation.

Logic operations — Shift and rotate — Coaverting packed BCD to
uapacked BCD, BCD to ASCI conversion.

By using string operation and Instruction prefix: Mowve block,
Reverse string  Sorting, Inserting. Deleting, Length of the string,
SIFifE COMPATiaod.

Modular Program: Procedure, Mear and Far  implementation,
Recursion.

DoaBIOS programming: Reading keyboard (Buffered with and
withowt echo) — Display characters, Strings.

Interfacing 8255-PP1

Programs uwsing special instructions like swap, bitbyte, sct'reset ete.
Programs based on short, page, absolute addressing.

Interfacing 8259 — Interrupt Controller.

er.com www.FirstRanker.com
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10, Intcrfacing 3279 — Keyboard Display.
Il. Stepper motor control using 8253/8255.

Any 2 of the following experiments are to be conducted:

Microcontroller B051
12 Reading and Writing on a paralle] port.
13, Timer in differeny modies.
14 Serial communicgtion implementation.

15. Understanding threc memory arcas of 00 — FF (Programs using
above arcas).

Usimg external intermupts.

Learning Outeomes:
o Will be able to write assembly language program ufing 8086 micro
based on arithietic, logical, and shift operations?
#  Will be able to do modular and DosBios programming using 2086
AECTO PROCESSOF.
& Will be able to interface 3086 with 1'Orand other devices.

#  Will be able to do paralle] and scrial communication using 2031
mricro controllers.

» Ei kE r.com www_FirstRanker.com
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ELECTRICAL SIMULATION LAB

www.FirstRanker.com

# Tosimuolate in r circuit, differentiator circuil, Boost converter,

| convertor and PWM inverter.
e To simuolae t ssion line by incorporating line, load and

connecicd to infinite bus{ SMIB).

¢ To find load flow solution for a ransmission network-with Mewton—
Rampzon method.

Following experiments are to be conducted:
I. Simulation of trapsient response of RLC circuats

)

e

a.  Response to pulse input

b. Response to step input

.  Response to sinusoidal input

Analysis of three phase circuil sepresenting the gencrator ransmission
lime and load. Plot three plase currents & meatral current .

Simulation of single—phase full converter using RLE loads and single
pliase AC voltage controlber using RL loads

Plotting of Bode plots, root locws and nyquist plots for the transfer
functions of systems up to 5* order

Power system load flow using Newton—Raphson technigue.

Simulation of Boost and Buck converters.

Integrator & Differentiator circuils using op—amp.

Simuolation of DUC separately excited mobtor using transfer fumction
approach.

Any 2 of the following experiments are to be conducted:

Modeling of ransformer and simulation of lossy transmission line,

2. Simulation of single phase inverter with PWM control.
1. Simulation of theee phase full comverter using MOSFET and IGBTa.

. Teanci bosisoEsinel I i sfimite bt S
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Learning outeomes:

Able to simulate integrator circuit, differentiator circoit, Boost
comverter, Buck converter, full converior and PWA inverter.

Able to simulate transmission line by incorporating line, load and

www.FirstRanker.com

transformer

Able 1o perfi transient analysis of RLC circuit and single
pachine conmectpd to infinite bas(SMIB).

¢ Able w find | flow solution for a rarsmission network with
Mewton—HRan mthod.
Reference Books:

1

o o o e

“Simulation of Power Electromic Circuit™ by  M.B.patil,
WV Ramanarayan, ¥.T.Ranganathan Marosha, 2049,

Papice for circuits and clectronics uwsing PSPICE — b MH Rashid,
Ms PHI Publications

Papice AT user’s mamual — Microsim, USA

Papice reference guide — Microsim, USA

MATLAB user’s manual — Mathworks, USa

MATLAB — control system too] box — Mathworks, USA
SIMULINE user’s manual — Mathiworks, USA

EMTP User's Manual.

SEQUEL- A public domdin circwuit simulator awvailable at
wvwed dith. se.in'—sequel.
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POWER SYSTEMS LAB
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To impart the practical wledge of functicning of various power system
componcents and determagation of varous parameters and simuolation of load
flows, ransient stability, LFC and Economic dispatch.

Any 10 of the Following experiments are to be conducted:

L. Sequence impedances of 3 phase Transformer.

2 Sequence impedances of 3 phase Aliersator by Fault Analysis.

i Sequence impedances of 3 phase Alternator by Drirectusethod.

4. ABCD parameters of Transmission network.

5 Power Angle Characteristics of Iphase Alicrnbior with infinite bus
bars.

6. Diclectric strength of Transformers oil,

T. Calibration of Tong Tester.

B&9. Load flow studies any two methods

L. Transient Stability Analysis

1. Load frequency control withowut control

12,  Load frequency control with control

13, Economc load dispatch without bosses

14. Economic load dispatch with losses.

Learning Outeomes:

The student is able to determine the parameters of varnoos power system
componeits which are frequently cccur in power systeimn studies and be can
CRECUL CTWEREY Manasement systems functions at boad dispateh centre.
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DIGITAL CONTROL SYSTEMS

Preamble:

In recent years digital confrollers have becomse popular due to their capability
of accurately performing qomplex computations at high speeds and versatilaty
it leading non lincar contpol systems. In this context, this course focuses on
the analysis and design of jdigital control systems.

Learning objectives:

# To understand the concepts of digital control systems and-SssEmble
various components associated with it Advaniages compared to the
analog type.

# The theory of z—transformations amd application for the mathematical
analysis of digital control systems.

@ To represent the discrete—time systems ing stite—space model and
cvaluation of state transition matrix.

¢ Tocxamine the stability of the system using different fests.

T study the conventional method of analyzing digital control systems in
the w—plane.

¢ To sudy the design of state feodback control by “the pole placement
micthod.™

UNIT - I:

Introduoction and signal processing

Introduction to analog and digital control systems — Advantages of digital
systems — Typical examples — Signals and processing — Sample and hold
devices — Sampling theorem and data reconstruction — Frequency domsain
characteristics of zero onder hold.

UNIT-1I:

F—transformations

Z-Transforms — Theorems — Finding inverse z—transforms — Formulation of
difference  equations and solving — Block diagram representation — Pulse
transfer functions and finding open loop and closed loop responses.
UNIT-10:

State space analysis and the concepts of Controllability and observability
State Space Representation of discrete e systems — Stale transilon matny and
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methods of evaluation — Dhscretization of continwous — Time state equations —
Concepts of controllability and observalality — Tests{wathout proof).

LINIT - IV:

Stability analvsis
Mapping between the
Complementary Strips —| Stability criterion — Modified rowth's stability
criterion and jury's stabilify test.

LNIT - Ve

Design of discrete—time tril svstems by conventional methods
Transicnt and steady state specificatons — Design using frequency responde
inn the w—plane for lag and led compensators — Root locus techriquein fhe 2—

planec.
UXIT - VI:
State feedback controllers:

Design of state feedback controller through pole placement — Mecessary and
sufficient conditions — Ackerman's formula.

Learning outeomes:

 The smedents learn the advantages of discrete time control systems
and the “know how" of various associated acoessorics.

¢ The learner understand r—ifansformations and their role in the
msathematical analysis of different systems(like laplace transforms in
amalog systems).

# The stability criterion for digital systems and methods adopted for
testing the same are explainesd.

e  Finally, the conventional and state—space methods of design are also
introduced.

Text Boak:

I. Discrete-Time Control systems — K. Ogata, Pearson Edvcation/PHI,
2nd Edition

Reference Books:

1. Digital Control Systems, Kuwo, Oxford University Press, 2nd Edition,
23

2. Digital Control and State Variable Methods by M.Gopal, TMH
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IV Year— 11 SEMESTER

ELECTIVE -

ADVANCED CONTROL SYSTEMS

Preambde:
This subject aims to study state space, describing function, phase plane and
stability analysis including controllability and observability, It also deals waf)

mdern control and optimal control sysiems.

Learning Ofbjectives:

# Review of the state space represcmtation of a eondrol system:
Formulation of different models from the signal flow  graph,
diagonalization.

# To mtroduce the concept of controllability and observability. Design
by pole placement technague.

&  Analysis of a nonlinear system using Describing function approsch
amd Phase plane analysis.

® The Lypanov's method of stability analysis of a system.

# Formulation of Euler Laugringe equation for the optimization of
typical functionals and solutions.

# Formulation of limear quadratic optinsal regulator (LOR) problem by
paramcter adjustment and solving riceatti equation

LINIT - I:
State space analysis

Siate Space Representation — Solufion of state equation — Stale transition
matrix, —Canonical forms — Controllable canonical form — Observable

canonical form, Jordan Canonical Form.

LINIT - 10
Controllability. observability and design of pole placement

Tests for controllability and observability for continoous tinee sysbems —
Time varying case — Minimum energy control — Time invariani case —
Principle of duality — Controllability and observability form Jordan canomnical
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LINIT - 1H0:

Deseribing funetion analvsis

Introduction to nonlinear systems, Types of nonlinearitics, describing
functions, Introduction to phase—plane amalysis.

UNIT-1V:
Stability analvsis
Stability in the sense of |Lyapumoy — Lyapunov's stability amd Lypanov's
instability theorems — Dirget method of Lypanov for the linear and nonlinear
CONIIALOUS I AUD0nonUs Sy SIS,

UNIT-V:
Caleulus of variations
Minimization of functional of single function — Constrained minimization —
Minimum principle — Control variable isequality constraints. — Control and
state variable inequality constraints — Fuler lagrangane equation.

UNIT -V

Diptimal control

Lincar quadratic optimal regulator (LOQR) problem formulation — Optimal
regulator design by parameter adjustment Lvapunoy method) — Optimal
regulator design by continoous time algébfabe riccatti equation (CARE) -
Optitsal controller design using LOG framework.

Learning Outcomes:

® State space representatbon of control system and formulation of
different state models ane reviewed.

& Able o design of comtrol system using the pole placement technggue
is given after introducing the concept of controllability and
observability.

o  Able to analyse of nonlincar system using the describing function
technique and phase plane analysis.

&«  Able to analyse the stability analysis using lypnov method.

# Minimization of functionals using caleulus of variation studied.

e Able to formulate andsolve the LOR problem and riceatti equation.

Texi Boolks:

# Modern Contrel Engineering — by K. Ogata, Prentice Hall of India,
ird edition, 1998
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Reference Books:

I. Modern Control Systemn Theory — by M. Gopal Mew Age
International Publishers, 2nd edition, 1 996

2. Control Systems Engincering by L), Nagarath and M. .Gopal, Mew
Age International (F) [ 1d

3. Dagital Control apd State Varable Methods — by M. Gopal, Tata Me
Graw— Hill Companics, 1997

4. Systems and Confrol by Stainslaw H. Zak | Oxford Press, 20643,
y: an Introduction by Donald E_Kirk by Dover

5. Optimal control §
publications.

ik
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HIGH VOLTAGE ENGINEERING
(ELECTIVE — II)

Preamble:

With the growth of pow
subject. The performan
diffierent phenomena oce
imsulating materials ane
this in view the course is
tir breakdown study and
course also describes th
Impulse volizges as well various testing technigues.

HW power transmission has become an important
of generating equipment requires knowledge of
ing at higher voltage. Thos evaluations of various
uired for protection of HY equipmeents. Keeping
igied to understand varous phenomena related
ithstand characteristics of insulating materials. The

Learning Ofbjectives:
& Tounderstand electric ficld distribution and computatio in different
configuration of electrode systems.

# To understand HY breakdown phenomenaan, gases, liguads and
golids diclectric materials.

o Toacguaint with the gencrating principle of operation and design of
HWDC, AC and Impulse voltages and impulse currents.

¢ To wunderstand wvarious techomigues of AC, DC and Impulse
measurcment of high voliages dnd currents.

# Tounderstand the insulating Sharactenstics of diclectric materials.

&  Tounderstand the various testing techniques of HY equipents.

UNIT-1:
Introduction to High Voltage Technology
Electric Field Stresses — Uniform and non—uniform ficld configuration of

clectrodes — Estimation and control of clectric Stress — Numerical methods
for electrie field computation.

UNIT-10:

Break down phenomenon in gaseous, liguid and solid insulation

Gases as insulating media — Collision process — lonization process —
Towmsend s criteria of breakdown in gases — Paschen's law — Liguid as
Insulator — Pure and commercial liguids — Breakdown in pure and
commercial liquid — Intrinsic breakdownm — Electromechanical breakdown —
Thermal brealcdown —Breakdown of solid dielectrics in practice — Breakdown
in composite diclectrics used in practice.
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LINIT-10:
Generation of High voltages and High corrents

Generation of high DC voltages — Generation of high aliermating voltages —
Generation of impulse voltages — Generation of impulse currents — Tripping
and control of impulse gencrators.

UINIT-IV:
Measurement of high voltages and High currents

Measurement of high AC, DC and lmpulse volizges — Voltages and
measurcment of high ¢ 15 — Direct, aliermating and lmpulse.

UNIT-V:
MNon—destructive testing of materkal and electrical apparatus

Measurement of DC resistivity — Measurement of diclectric constantdnd loss
factor — Partial discharge measuremenis.

UNIT-VI:

High voltege testing of electrical apparatus

Testing of insulators and bushings — Testing of isolators and circuit breakers
— Testing of cables — Testing of transformers < Testing of surge amesters —
Radio interference messuremenis.

Learning Cuteomes:
& Tobe acquainted with the performance of high voltages with regand
to different configurations of electrode systems.
#« To be able to understand theory of breakdowm and withstand
phenomena of all types of diclectnic materials.
¢ To acquaint with the wchnigues of geseration of ACDC and
Impulse voltages.

# Tobe able to apply knowledge for measurement of high voltage and
high curremt AC. D and Impulse.

#« Tobe in a position to measure diclectric property of material used
for HV equipmcni.
o  To know the technigues of testing various equipment’s used in HY
Ccngineering.
Text Boolks:
I. High Voltage Engincering by M5 Nawdu amd V. Kamaraju — TMH
Publications, 3rd Edition.
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2. High Voltage Enginecring : Fundamentals by E.Kuffel, W.5 Zacngl,
1. Kuffel by Elsevier. 2™ Edition.

3. High Voltage Engineering and Techaology by Ryan, IET Publishers.

Reference Books:

I. High Voltage Enginecring by C.L.Wadhwa, New Age Intersationals
(Fy Limited, 1997,

2. High Voltage Insylation Engincering by Ravindra Arora, Wolfeang
Mosch, New.

Age International (F) Limited, 1995,
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SPECIAL ELECTRICAL MACHINES
{Elective — IT)

Preamble:

This is an advanced ¢ on clecirical machines. Students will be exposed
to variows special machines which are gaining importance in industry. This
couFse coviers topics el to principles, performance and applications of
these special machines indluding switched reluctance motors, stepper molors,
permsnent magnet de linzar motors and clectric motors for traction

drives.
Learning (¥bjective:
& To cuplain theory of operation and control of switched seluctance
PIWOAT.
o To cxplain the performance and control of stepper abotons, and their
applications.
# To describe the operation and characteristics of permanent magnet
dc motor.

# Todistinguish between brush de motordnd brush less de motor.
o To explain the theory of travelling'magnetic ficld and applications
of linear motors.

# To understand the significaioe of clectnical motors for traction
drives.
Umiit 12
Switched Reluctance Motor

Principle of operation — Design of stator and rotor pole arc — Power converter
for swatched reluctance motor — Control of switched reloctance motor.

Lmit 10z

Stepper Motors

Construction — Principle of operation — Theory of torgue production — Hybrid
stepping modor — Varable reloctance stepping motor — Open loop amnd closed
loop contral.

Umit I11:
Permanent Magnet DO Maotors
Construction — Prnciple of working — Torgue equation and equivalest
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Permament Magnet Bruchless T Motor

Construction — Pranciple of operation — Theory of brushless DC motor as
variable specd synchronous motor — Semsor less and sensor based control of
BLDC mictors.

Umit ¥:

Linear moiors

www.FirstRanker.com

Lincar induction motor: Jonstruction—  principle of operation— applications.

Lincar

applications.

synchronous  mgtor:  Construction  —  principle  of  operation—

Umit V1
Electric Motors for traction drives

AC motors— DO motors —Single sided lincar induction modor for traction
drives — Comparison of AC and DC traction.

Learning Outcomes:
The student should be able 1o

Explain theory of operation and cobfrol of switched reloctamcs
PIWOAT.

Explain the performance and codtrol of stepper motors, and their
applications.

Dieseribe the operation and charactenstics of permancnat magnet de
RO

Dastinguish between brush de motor and bnsh less de motor.
Explain the theory of travelling magnetic field and applications of
ligbear motoss.

Understand the significance of clectrical motors for traction drives.

Text Banlis:

1.

Special clectrical Machines, K. Venkata Ratnam, University press,
206r3, Mew Delhi.

Brushless Permanest magnet and reluctance motor drivies, Clarenden
press, TILE. Miller, 1989, Oxfond.

Special electrical machines, E.G Jamardhanan, PHI learning private
limmited, 2014,
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IV Year — 11 SEMESTER

-
=
R

ELECTIVE -1

ELECTRIC FOWER QUALITY

Preamble:
Power quality iz a majof problem for wtilities and customers. Customers
using scnsitive critical logds meed qualn} pn'm:i for proper upn:-rau:m of the
clectrical equipment. It is kssportas udeat-to leasn EE
isswes and improvemcnl MoAsures pmudn:l I:r}' 1.‘r|: I.IIl'|II'l.' mu'qnmn:a. 'l"hls
course covers the topics on voltage and cusrent imperfections, hdemonics,
voltage regulation, power factor improvement, distributed genemation, power
quality monitoring and mcasurement cguipment.

Learning Ofbjectives:
#  To learn different types of power quality phepbmdna.
# To identify sowurces for voltage sag, Avolaoe swell, interruptions,
transients, long duration over voltages and harmonics in a power
sysiem.

#  Todeseribe power quality terms gad study power quality standasds.

# To leam the prnciple of voltage regulation and power factor
improvement methods,

# To explain the relationship between distributed gencration and power
quality.

To understand the power quality monitoring concepts and the usage of
mcasuring instrimenls.

Umiit—1:

Introdoction

Owerview of power guality — Concern about the power guality — General
classes of power quality and voltage quality problems — Transients — Long—
duration volizge vanations — Shori—duration voltage varations — Voltage
unbalance — Waveform distortion — Yoltage fluctuation — Power freguency
variations.

Umit—11:
Vaoltage imperfections in power systems
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Souwrces of voltage sag, swell and interruptions — Monlinear loads — IEEE and
IEC standands. Source of fransient over voltages — Principles of over voltage
prodection — Deviees for over voltage protection — Utility capacitor switching
trafsicns.

Umit—111
Vaoltage Regulation and ver factor improvement:

Primciples of regulating ihe voltage — Device for voltage regulation — Utilaty
voltage regulator applicatjon — Capacitor for voltage regulation — End—user
capacitor application — R ating wtility voltage with distributed resources —
Flicker — Power factor pofialty — Static Y AR compensations for power factod
LIEpROY Tl

Undt— IV

Harmonie distortion and solutions

Voltage distortion vs. Current distortion — Harmonics s, Transients —
Harmonic indices — Sources of harmonics — Effect of barmonac distortion —

Impact of capacitors, transformers, motors and mcters'— Point of common
coupling — Passive and active filtering — Numerical ptoblems.

U mit—%

Distributed Generation and Power OQuality

Resurgence of distributed generation — DG technologies — Interface to the
utility system — Power quality issucs @nd operating conflicts — DG on low
voltage distribution networks.

Unii—¥1

Monitoring and Instrumentation

Power quality monitoring and considerations — Historical perspective of PO
pbasuring instruments — PO measorement equipment — Asacsament of PO
mcasuring data — Application of ntelligent systems — P monitoring
stamdards.

Learning Outeomes:
Ar the end of this course the student should be able o

o  Differentiate between different types of power quality problems.

# [Explain the sowrces of voltage sag, voltage swell, interruptions,
transaents, long duration over voltages and larmonics i a power
SyEieiL.

&«  Apalyze power quality terms and power quality standands.
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Explain the principle of woltage regulation and power factor
improvement methods.

Demonstrate the relationship between distributed generation and
power quality.

if

www.FirstRanker.com

Electrical Power Systems Cuality, Dugan B C, MeGranaghan M F,
Santoso 5, and Bepity H W, Sccond Edition, MeGraw—Hill, 2012, 3™
edition.

2. Electric power quality problems —M.HJ Bollen [EEE series-Wiley
india publications, 200 1.

3. Power Quality Primer, Kennedy B W, First Edition, MceGraw—Hill,
2004,

Reference Books:

I. Understanding Power Quality Problemss - Volage Sags  and
Interrupiions, Bollen M HI, First Edition, JEEE Press; 300,

2. Power System Harmonics, Asrillaga, J and Watson N R, Second
Edition, John Wiley & Sons, 2003,

3. Electric Power Quality control Technigues, W. E. Kazibwe and M. H.
Sendaula, Van MNostrad Reinbhodd, Mew York.

4. Power Quality ¢ shankaran, CRC Press, 2001

5. Harmonics and Power Systems —Franciso C.DE LA Rosa—CRC Press
(Taylor & Francis)

t. Power Quality in Power systems and Electrical Machines—EwaldF.

fuchs, Mohammad AS. Masoum—Elsevier.
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DIGITAL SIGNAL PROCESSING
{Elective — III)

analyzing the response of the network. The tools like FFT, DFT, Z-
[rmufmms may be usn:l i |h|: mlﬁiiﬂl’ﬂm 5igna]5 FiJh:-rs rust bz mqujmd

be siudied. Sampling of silbaals g L . e -
signals. To have knowledge on the |rn|:nl|:1'|1|::nu'u|:ru !ug;nals.. DSP pmn:-m
st be studied.

Learning Ofbjectives:

# Tosmdy different types of signals and propenties.of systems.

@ To stsdy the application of Fowrier transform to diserete time
SyElEs

o Tosmdy the FFT and inverse FFT and its applications to discrete
SCUCTLCCS.

&« Tosmdy the realization of digital filters and their design

#  Toswdy the muolti-rate signal processing.

o Tosmdy the architeciure of digital signal processors,

UNIT-I:

Introduction

Introduction to Dhigital Signal Processing: Discrete time signals & soquences
— Lincar shift invariant systems — Stability and caosality — Lincar constant
cocfficient difference equations.

UNIT-1I:

Discrete Fourier Series

Propertics of discrete Fourier serics, DFS representation of periodic
sequences, Discrete  Fourier  transforms: Properties of DFT,  lincar

convolution of sequences using DFT, Computation of DFT. Relation between
F—transform and DFS

UNIT-1I:
Fast Fourier Transforms

38 Lo O e U D L 8 o 1 0 B (i 8 R g 01
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Fouwrier transforms (FFT) — Radix—2 decimation in fime and decimation in
frequency FFT Algorithms — Inverse FFT —and FFT for composite M

UNIT-1V:
Realization of Digital Filters

Solution of differesce |equations of digital filters — Block diagram
representation of linsar cprstant — Coefficient difference equations — Basic
structurcs of IR syst — Transposed forms — Basic structures of FIR
systenes — System functio.

IR Dgital Filters
Analog filter approximati 5 -
Digital filtcrs from amalog filiers - Design Examples: Analog-Digital
transformations.

FIR Dvigital Filters

Characteristics of FIR Dagital Filters — Froquency respoase= Design of FIR
Dagital Filters using Window Techniques — Frequency Sampling techaiquoe —
Comparison of [IR & FIR filters.

UNIT-V:

Multirate Digital Signal Processing:

Decimmtion — Interpolation — Downesimpling — Up sampling rate -
Conversion — Implementation of samplife rate conversion.

UNIT-VI:

Introduction to Digital Signal Processors{DSF):

Introduction o programmable DSPs: Multiplicr and Multiplier Accumuolator
(MAC) — Modified bus structures and memory access sehemes in DEPs -
Multiple sceess memory — Multipont memory — YWLS1 architecture —
Pipelining — Special addressing modes — On—chip peripherals — Architeciune
of TM5 120C5X — Introduction — Bus structure — Central arithmetic logic
uait — Auxiliary registrar — Index registrar — Auxiliary fegister compane
register — Block move address register — Paralle]l logic unit — Memory
meapped registers — Program controller — Some flags in the statas registers —
On—chip registers, On—chip peripherals.

Learning sutcomes:
&«  Able to study different types of signals and propertics of systems.
&  Able to apply of Fourier transform to discrete time systems

1 e the EET sod iomecee EET sod
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&«  Able to realize and design digital filiers
e  Able to understand the pulti-rate signal processing,
&«  Able to understand architectare of digital signal processors.

Text Bondis:
I. Dagital Signmal czming — Alan V. Oppenheim, Ronald W,

Schafer, PHI Ed.| 2006

Dhigatal Signal esaing. Principles, Algorithms, and Applications:

John G. Proakis.| Dimitris G, Manolakis, Pearson Education / PHIL

)

2007
Reference Books:
I. Dagital Signal Processing: Andreas Antonbou, TATA MeGeza Hill |
204G

1

Digital Signal Processing: MH Hayes, Schaum's CQulines, TATA

be—Graw Hill, 2007,

1. D5SP Primer — C. Britton Rorabawgh, Tata MeGeaw Hill, 2005,

4. Fundamentals of Digital Signal Processing wsing Matlab — Robert 1.
Schilling. Samdra L. Harris, Thomson, 2005,

3. Dagital Signal Processors —  Agchitecture, Programming  and

Applications, B Venkataramani, M.Bhaskar, TATA MoeGraw Hill,

2002,
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FLEXIBLE ALTERNATING CURRENT TRANSMISSION 8YSTEMS

(FACTS)
{Elective — 111}
Preamble:
Flexible Alernating Currdnt Transmission System controllers have become a
part of modern power sy It is impontant for the student to understand the

pranciple of operation of serics and shunt compensators by using power
clectronics. As the hean pf many power clectronic controllers is a voltage
souree converter (VS stwdent should be acquainted with the operatian
and control of VEC. Twom oo AIroiters arc at
introduced.

Learning Ofbjectives:

o To learn the basics of power flow control in transmission lines by
using FACTS controllers

&« Toexplain the operation amd control of voltagésburce converter.

& To discuss compensation methods to jinprove stability and reduce
power oscillations in the transmission hfes.

¢  To learn the method of shunt comipemsation by using static VAR
COMpPENsatons.

& Tolearn the methods of compensation by using serics compensators

& Toexplain the operation of two modern power electronic controllers

{(Unified Power CQuality Coaditioner and Interline Power Flow
Coniroller).

Umiit—1:

Introduction to FACTS

Power flow in an AC Syatem — Loading capability limits — Dynamic stability
considerations — Importance of controllable parameters — Basic types of
FACTS controllers — Benefits from FACTS controllers — Requirements and
characteristics of high power devices — Voltage and current rating — Losses
and speed of switching — Parameter trade—off devices.

Umdi—1I1:

Vaoltage source and Current source converters
Concept of voltage source converten VSC) — Single phase bridge converter —
Square—wave voltage harmonics for a single—phase bridge converter —
T full wawve bri cofvens r— S¢  CUFMCHE  SOUPCe
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converter — Comparison of cument source converter with voltage source
COMVEFLET.

U mit—110:

Shunt Compensators—1
Objectives of shunt ¢

tiony — Mid-point voltage regulation for line
segmentation — End of ligwe voltage support to prevent volizge instability —
Improvement of tramsient gtability — Power oscillation damping.

Methods of controllable N AR generation

Variable impedance tvpd static VAR generators — Thynistor Controlled
Reactor (TCR) and Thyrispor Switched Reacton TSR).

Lmit—1%:

Shant Compensators—2

Thyrstor Switched Capacitor{TSCH Thyristor Switched. Capacitor -
Thyristor Switched Reactor (TSC-TCR). Static W AR compensatorSVC) and
Static Compensator]STATCOM): The regulation and slope transfer function
and dymamic performance — Transienmt stability enhapeement and power
oscillation damping— Operating point control and sufimary of compensation
contnol.

Uit W'

Series Compensators

Static scries compemsators: Concepl ol serics capacilive compensation —
Improvement of transient stability — Power oscillation damping — Functional
requirements. GTO thyristor controlled Senes Capacitor (GSC) — Thyristor
Switched Series Capacitor (TS5C) and Thyrstor Controlled Serves Capacitor
(TCRC)L

Umit—%1:=
Combined Controllers

Schematic and basic operating  principles  of wnified power  flow
conirellen UPFC) and Interline power flow controllen{ IPFC) — Application of
these controllers on transmission lines.

Learning Dutcomes:
The student should be able o

&  Determine power flow costrol in transmission lines by using
FACTS controllers.

#« Explain operation and control of voltage source converter.

» Ei er.com www_FirstRanker.com

Firstranker's chaice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

:l » FirstRanker.com

A Firstranker's choice

Text Bonlks:
L.

)

www.FirstRanker.com

Electrical and Electronics Engimeering

Dascuss compensation methods o improve stability and reduce
power oscillations in the transmission lines.

Explain the method of shumt compensation by using static VAR
COMpEnsatons.

www.FirstRanker.com

Appreciate  the —setheds—of sompensationr— by —asifte—Sefes
COMPENEIIOTS.
Explain the opdration of modern power cleciromic controllers
{Unified Power |[Quality Conditioner and Interline Power Flow
Control ler).

“Understanding FACTS” NG Hingorani and L.Guygi, (1EEE
Press Indian Edition is available:—Standard Publications, 2000 .

“Flexible ac transmission system (FACTS)” Edited by %ong Hue
Song and Allan T Johns, Institution of Electrical Enginecrs, London.

Thyristor-based FACTS Controllers for Electridal Transmission
Systems, by B.Mohan Mathor and Bajiv k. Vaema, Wiley
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IV Year — 11 SEMESTER

-
=
R

ELECTIVE -1V

OFS THROUGH JAVA

Preamble:

This course teaches s iz low o dn:vcln:rp lau applu:aunns TﬂpL::s
covered include the Javalpeogramasing g gy ST
using lava, cxocption hamd]mg. l'l1:- |.11|:|u1- |:|-I.II|:|I.IT.. ﬁm:-auh, mlh:q:lrnn ::las.s.u:i
amd petworking.

Learning Ofbjectives:

& Focus on object oriented concepts and java program struciune and its
imstallation.

¢ Comprehension of java programming constriicts, control structures
it Java.

o Implementing Object oriented comstricts such as various class
hierarchics, interfaces and excepindn handling.

# Understanding of Thread concepes and IO in Java.

&« Being able to build dynamic uSer interfaces using applets and Event
handling in java.

e Understanding of various components of Java AWT and Swing and
writing code snippets using them.

UNIT I:

Introduction to (P

Introduction, Meed of Object Oriented Programming, Principles of Odsject
Oriemted Languages., Procedural languages Vs O0F, Applications of OOF,
History of JAVA Java Viroal Machine, Java Featwres, Program strociunes,
Installation of JDE] .6

LU'NIT I:

Programming Constructs

Variables , Pimitive Datatypes, Identificrs- Maming Coventions, Keywords,
Literals, Operators-Binary, Unary and termary, Expressions, Precedence rules
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amd Associativity, Pamitive TypeConversion and Casting, Flow of control-
Branching, Conditional, loops.,

Classes and Ohbjects- classes, Objects, Creating Objects, Methods,
constructors-Constructor overloading, cleaning up unused objects-Garbage
callector, Class variable and Methods-Static keyword, this keyword, Armays,

Command line arguments

L'NIT H:

Inheritance: Types of Infwemtance, Deriving classes using extends keyword,
Method overloading, supey keyword, final keyword, Abstract class
Interfaces, Packages afd Enwmeration: Interface-Extending imterface.
Interface Vs Abstract claskesPapksps cotine seelaaas —potpe Poalan

Apcess profection, java lang package
Exceptions & Assertions - Introduction, Exception handling techngues-
try_.catch, throw, throws, finally block, user defined exception, Exception
Encapsulation and Enrichment, Assertions

UNIT IV:

MultiThreading : javalang Theead, The main Thegad, Creation of new
threads, Thread priority. Multithreading- Waife® isAlive() and joind),
Syncronization, suspending and Besuming threads, Communication between
Threads

Inputdatpot: reading and writing data;gava.io package

LNIT Ve

Applets- Applet class, Applet structure, An Example Applet Program, Applet
Life Cycle, paint(), update]) and repaini)

Eventi Handling -Iniroduction, Evemt Delegaton Model, javaawt event
Description, Sowrces of Events, Event Listeners, Adapter classes. lmner
clasaes

UNIT VI:

Abstract Window Toolkit

Why AWT?, java.awi package, Components and Containers, Bution, Label,
Checkbox, Radio buttons, List boxes, Choice boxes, Text field and Text arca,
container classes, Lavouts, Mem, Scroll bar

Swimg:

Introduction, JFrame, JApplet, JPanel, Componcnts in swings, Layout
Managers, JList and J5croll Pane, Split Panc, JTabbedPame, Dialog Box
Pluggable Look and Fecl.
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Learning Outeomes:

Understand the format and use of objects.
Understand basic input/output methods and their use.
Understand object inheritance and its use,

www.FirstRanker.com

Understand development of JAV A applets vs. JAVA applications.
Understand the uge of various sysiem librarics.

Text Banlis:

The Complete Referneoe Java, 8ed, Herbert Schildt, TMH

2. Programiming dn JAVA, Sachin Malhotra, Saurabh chowdhacy,
Orxford.

3. JAVA for Beginners, 4, Jovee Farrell, Ankit B. Bhavsar, Cengage
Leaming.

4. Obpect onented programming  with JAVA, -Esséntials  and
Applications, Raj Kumar Bhoa, Selvi, Chu TMH

5. Introduction to Java rogramming, 7 od, Y Daniel Liang, Pearson

Reference Books:

I.  JAVA Programuming, K. Rajkumar. Pearson

2. Core JAYA, Black Book, Nageswara Rao, Wiley, Dream Tech

3. Core JAVA for Beginmers, Rashmi Kanta Das, Vikas

4. Objpect Oriented Programming through JAVA | P Radha Krishna |

University Press.
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UNIX AND SHELL PROGRAMMING

{Elective — IV)

Learning Ofbjectives:
o o provide a comrehensive introduction 1o Shell Programming.

& |wave the fundamfental skills required to write simple and complex
Shell seripts 1} automate jobs and processes im the Unix
CIVIROITIE

Ui 1z
Introduction 10 Unix:- Architcetare of Unix, Feamres of Unix - Umix

Commands — PATH, man, echo, printf, seript, passwd, uname, who, date,
gity, pwd, ed, mkdir, rmdir, Is, cp, mv, rn, cat, more, we, Ip, od, tac.azip.

Lt 10 2

Unix Utilithes:- [ntroduction to wnix file system, vioaditor, file handling
utilitics, securty by file permissions, peocess wiilities, disk urilities,
networking commands, ualink, du, df, mount, wmoant, find, unwmask, wlimit,
ps, w, finger, arp, fip, telnet, dogin Text proctsding ufilites and backup
utilitics, detailed commands o be covered are tail, head, sort, nl, unig, grep,
cgrep, forep, cut, paste, join, tec, pg. comm, cmp, diff, ir, awk, cpio

Ulmit 100 :

File Management : File Structores, System Calls for File Management —
create, open, close, read, write, |seck, link, symlink, unlink, stai, fSiat, lsai,
chmod, chown, Directory APl — opendir, readdir. closedir, mkdir, rmdir,
urask.

Introdoction to Shells : Unix Scssion, Standard Streams, Redirection, Pipes,
Tee Command, Command Execution. Command- Line Editing, Quotcs,
Command Substitution, Job Control, Aliases, Variables, Predefined
Variables, Options, Shell Environment Customization.

Filters : Filters and Pipes, Concatenating files, Display Beginning and End
of files, Cut and Paste, Sorting. Translating Characters, Files with Duplicate
Lines, Count characters, Words or Lines, Comparing Files,

Llmiit 1% -

Grep @ Operation, grep Family, Searching for File Content.

Sed : Scnpts, Operation, Addresses, commands, Applications, grep and sed.
awh: Exceution, Fields and Records, Scripis, Operations, Patterns, Actions,

AT AT TS
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Functions, Siring Functions, Mathematical Functions, User — Defined
Functions, Using System commands, in awk, Applications, awk and grep, sed
amd awlk.

Uit % 2

Interactive Korn Shell : [Kom Shell Features, Two Special Files, Variables,
Onatput, Input, Exit Statug of a Command, eval Command, Envirenmental
Variables, Options, Startup Scrpts, Command History, Command Execution
Process.
Korn 5hell Programminig : Basic Script concepts, Expressions, Decisions:
Making Selections, B atboa, special Paramcters and Varables, changing
Positional Famn'.‘_"m A COLIETICE alidadson FTRT: 11 2
Examples.

Umiit V1 :

Interactive C Shell : C shell features, Two Special Files, Varialiles, Output,
Input, Exit Stams of a Command, eval Command, Environmental YVariables,
On-0fF Variables, Starmop and Shuidown Scrpts,oCommand History,
Command Execution Seripis.

C Shell Programming : Basic Scnpt concepts Expressions, Decisions:
Making Sclections, Repetition, special Paramelers and Varables, changing
Positional Parameters, Argument Validation, Debugging Scnpts, Scrpt
Examples.

Learning Cubonmes:
Upon completing this course students will have skills in:

I. Use UNIX shells and commands to create powerful data processing
applications.
Build UNIX applications using the shell command interpreter and
UNIX commands.
3. Use UNIX at the command line to manage data, files, and programs.

4. Use UNIX editors and tools to create and modify data files and
documents.

g Rl =alh

1

Texi Books =

I. Unix and shell Programming Behrowr A Forouzan, Richard F.
Gilberg. Thomson

2. Your Unix the ultimate guide, Sumitabha Das, TMH. 2nd Edition.
2007-2008 Page 34 of 95
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References Books:

I. Unix for programmers and wsers, 3rd edition, Graham Glass, King
Ables, Pearson Education.

2. Unix programming environment, Kemighan and Pike, PHL / Pearson
Education

3. The Complete Refprence Unix, Rosen, Host, Elee, Farber, Rosinski,
Second Edition, TMH.
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Al TECHNIQUES
{Elective IV)

Preambde:
The aim of this course is

and furzry systems. The edurse focuses on the application of Al technigues to
clectrical enginsering.

Learning Ofbjectives:
e  Tosmdy various methods of Al
&« Tostdy the cls and architecture of artificial neural networks,
&  Tosmdy the ANM paradigms.
o  Tosmdy the fuzzy scts and operations.
# Tosmdy the fuzzy logic systems.
o Tosmdy the applications of Al

Umit—1:

Introduction to Al technigues

Intreduction to artificial intellipence systems~ Humans and Computers —
Enowledoe representation — Leamning process — Leaming tasks — Methods of
Al technigues.

Umit—11:

Meural Networks

Organization of the Brain — Biological Meuron — Biological and Artificial
pneuron Models, MC Culloch-pitts  neuron  medel, Activation functions,
Leaming rules, neural network architectures- Single-layer foed-forward
networks: — Perceptron, Leaming algorithm for perceptron- limitations of
Perceptron model

Umii—110:

ANN paradipm

Multi-layer feed-forward network (based on Back propagation algorithm)-
Radial-basisn function networks- Recurrent networks (Hopficld metworks)

Lt — I'W:
Classical and Fuzzy Sets
Introduction to classical sets — properties — Operations and relations — Fuezy

sels — Membership — Uncertainty — Operations — Propertics — Fuzzy
bt P S PR
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L%z
Fuzzy Logic Svatem Components

Fuzzification — Membership value assignmen — Development of mle base
and decision making system — Defurzification o crisp sets — Defurzification
methiods — Basic hybrid system.

U mit—%1:

Application of Al technigues

Load forccasting — Load| flow studics — Economic load dispatch — Load
frequency control — Readtive power control — Speed control of de and ac
POTE.

Text Boalks:

1. Meural Metworks, Fuzrzy logic, Genetic algonthms: systhesis and
applications by 5. Rajasckaran and G.A. Vijavalakshani-FPai - FHI
Publication.

2. Fuzzy logic with fuzzy applications- by T.J. Ross, TATH.

Reference Books:

I. Introduction to Adtificial Meural Systemg — Jacek M. Zorada, Jaico
Publishing Howse, 1997,

2. Fundamemtals of Mewral Networks Architectares, Algorithms and
Applications - by laurene Faussin, Pearson.

3. Meural Metworks, Algorithms, Applications and programming
Technigues by James A. Freeman, Daved M. Skapura.

4. Introduction to Mewral Metworks wsing MATLAB 60 by 5 N
Sivanandam, 5 Sumathi, 5 N Decpa TMGH

ik
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POWER SYSTEM REFORMS
{Elective IV)

Preamble:

This course introduces concepis and ssues of power sysiem reforms and
aims at computation of fvailable Teansfer Capability (ATC), Congestion
Management, Electricity Pricing, Ancillary services Mamagement and Power
sysbem operation in ¢ itive elviroRment

Learning Ofbjectives:

& Tosmdy fu
FeSlriec ring,

e  Tosmdy available transfer capability.
# Tosmdy congestion mamagement

o Tosmdy various electricity pricing.
&« Tosmdy operation of power system in deregulaied environme i,
# Tosmdy importance of Ancillary services paBiagement.

LNIT-1

Ower view of key issoes in dlectric atilities

Introduction — Restructuring models — Independent system operator (150) —
Power Exchange — Market operations ™ Market Power — Standard cost —
Transmission Pricing — Congestion  Pricing — Management of Inter
zonalTutra zonal Congestion.

LINIT-10
DASIS: Open Acoess Same—Time Information System

Structure of OASIS - Processing of Information — Transfer capability on
OASIS - Definitions Transfer Capability lssues — ATC — TTC — TRM -
CBM calculstions — Methodoloegies to calealate ATC.

UxIT-10
Congestion Management
Introduction to congestion management — Methods to relieve congestion

UNIT-IV
Electricity Pricing:
Intraduction — Electricity price volatility electricity price indexes —
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Challenges to clectricity pricing — Construction of forward price curves —
Shori—time price forecasting.

UNIT-Y
Power system operation in competitive eavironment:

Introduction — Operationd] plansing activities of 150 — The 130 in pool
mearkets — The 150 in bil markets — Operational planning activities of a
Genco.

UNIT-W1

Synchronous gencrators a8 ancillary service providers.

Learning Outeomes:
¢ Will understand importance of power system deregulation and
resiraciuring.

&«  Able to compute ATC.

o Will understand transmission congestion maragemaent.

& Able to compute electrcity pricing inderegulated caviromdment.

«  Will be able to understand power System operation in deregulated
COVIFOTITEnL

& Will understand imponance of ancillary services.

Text Baols:
I. Kankar Bhattacharya Math H.J. Boller, Jaap E Daalder, "*Operation
of Restructured Power System” Klumoer Academic Publisher — 2001
Mohammad Shahidehpour, and Muowaffag alomoush, -
“Restructured clectrical Power systems' Marcel Dekker, Ine. 2001
3. Laoi Lei Lai; “Power system Festructunng and Deregulation”, Thon
Wiley & Sons Lud., England.

4. Electrical Power Disiribution Case studies from Distribution refonm,
upgrades and Management (DRUM) Program, by USAIDVIadia,
TMH

)
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SYSTEMS ENGINEERING
{Elective IV)

Preamble:
This course is intended td introduce the student to the systems engincering
process uwsed to ereate multidisciplinary solutions to complex problems which
have multiple, often cofflicting objectives. The cowrse will provide an
overview of systems anecring i the context of large developmental
programs. By focusing on| the objectives, principles and practices of systems
cnginecring., the course will emable the student to better understand the
functions, capabilitics andlUimitats i i

Learning Cfbjectives:

# Tounderstand the foundations of systems Engineering

o Tounderstand the process of engineering systems sySiematically

# Tounderstand bhow to deploy (put to use) the sysicms enginsened.

#  Tounderstand the supporting systems duringsystems life eyele

o  Tounderstand the application of systems engincering in product and
SCTVICE SPace.

# To understand systems cagincerhiy in perspective of related
disciplines project mamsagementand software enginecring.

UNIT-1:

Introduction to Systems: Systems Fumdamentals — Systems Science -
Systems Thinking — Modeling Systems.

LIAIT -0:

Systems Engincering and Management: System life cycle models — Sysiem
vision and mission — Stakcholder needs and reguirements — System
requiremcnts — Logical architectare design — Physical architecture design —
System analysis — System realization — System implementation — System
integration — System verification — System validation.

LINIT - 110
System deployment and use — System deployment — Operation of the system
— System maintenance — Logistics.

LINIT - IV:
Systems cngincering management — Planning — Assesament and Control -
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Risk Management — Measurement — Decision Management — Configuration
Management — Information Mamagement — Queality Management.

LINIT - Ve
Applications of systems engineering — Product systems engineering —

www.FirstRanker.com

Services Syvstems engineefing — ENETPriSE SySICMS G IECTING

LINIT - VI
Enabling systems enginedring — People: Enabling teams and individuals —
Software engineering, Project management — Case studies.

Learning Outeomes:

# To be able to appreciate and evaluate systems in general and apply
to spocific systems.

* Should engineer successful systems fit for intended purpDée. Right
from concept 1o development.

* Should beable to successfully deploy the new systems developed.

# Should be able o leverage the support sysiciis for success of
systems from womb 1o omb.

# Should be able to apply systems enginechidg in cnginecring product
and services.

# Should be able o relate sysicins cnginecring with  project
management and software cngincenng.

Text books:
1. SEBOK Guide to the Systems Enginecring Body of EKnowladge

(SEBoK), wersion 12 - INCOSEwww schowiki org wiki/incoss
systens engineering Hand Book.

Reference Books:
l. Systems enginecring principles and practice second edition John
wiley Alexander Kossiakoff clal.
Systems enginccring with Economics Probability and Statistics
Khisty c_jotin 2™ edition, 2™ edition J Ross publications
LLL]

)

IV Year—II T P C
SEMESTER [
Project
E
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