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Electrical and Electronics Engineering

Academic Regulations (R13) for B. Tech. (Regular)

Applicablefor the students of B. Tech. (Regular) from the A ic
Year 2013-14 onwards

1. Award of B. Tech. Degree
A student will be declared eligible for the award of B. Tech. he
fulfils the following academic regulations :
1. A student shall be declared eligible for the awar the B. Tech

Degree, if he pursues a course of study in not less th and not
more than eight academic years. o

2. The candidate shall register for 180 cr al the 180
credits.

2. Coursesof study
The following courses of study are offer t as specializations

for the B. Tech. Courses : /‘\

AN
S.No. Branch \ ))
01 Electronics and C@mn{vﬁmﬁgi neering
02 Electrical and Electbl;i\bsgng ;)neeri ng
03 Civil Engineering \ NN
04 Mechanical Engi ind)Y7
05 Computer S@ a}d;’Eﬁgi neering
06 Petro CherficakEnginéering
07 I nfpgma@&TeEh%l ogy
08 Chemi{cal. Engingering
09 El ectrorﬁs%d\lnstrumentation Engineering
10 | BioWMedicgl Engineering
11 | Caveromutical Engineering
12 XE&MiIe Engineering
13 N\ BiePechnol ogy
44—~ \EJ ectronics and Computer Engineering

/\@\ ining Engineering

\16—} Petroleum Engineering

%:\%\7\ Metallurgical Engineering
%18 Agricultural Engineering

»
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3. Distribution and Weightage of Marks

(i) The performance of a student in each semester shall be ey
subject — wise with a maximum of 100 marks for theory sub \?

75 marks for practical subject. The project work shall be ggaluatedN O
200 marks. Q

(ii)  For theory subjects the distribution shall be 30 o
Evaluation and 70 marks for the End - Examinations

(iii)  For theory subjects, during the semester there shall

s. The
iptive — 15,

20 ‘minutes duration.
ation conducted for
A-paper shall contain 3
questions and all questions ne answered. The Objective

examination conducted for 10

conducted for 15 marks ar, xJ 10 the assignment marks of 5
for finalizing internal mark P best of the two tests will be
taken for internal marks. A HUs is framed for 6 units, the 1%
mid examination (both Qbjective~and Subjective) is conducted in 1-3
units and second test,.in4~nits of ‘each subject in a semester.

(iv)  The end semester exa conducted covering the topics of all
Units for 70 m A contains a mandatory question
(Brainstorming / voking / case study) for 22 marks. Part —

e shall be continuous evaluation during the
marks and 50 end examination marks. The

V)

an internal |aboratory test. The end examination shall be
ted by the teacher concerned and external examiner.

e sdbject having design and / or drawing, (such as Engineering
, ;. Engineering Drawing, Machine Drawing) and estimation,
distribution shall be 30 marks for internal evaluation ( 20 marks
day — to — day work, and 10 marks for internal tests) and 70 marks
end examination. There shall be two internal tests in a Semester
and the better of the two shall be considered for the award of marks
for internal tests.

{0
O
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(vii)

(viii)

(ix)

For the seminar, the student shall collect the informati
specialized topic and prepare a technical report, showj
understanding over the topic, and submit to the departmens
shall be evaluated by the Departmental committee consistin
of the department, seminar supervisor and a senior fac
The seminar report shall be evaluated for 50 marks. There
external examination for seminar.

Out of atotal of 200 marks for the project work, 60 s shall be for
Internal Evaluation and 140 marks for the End Semest ination.
The End Semester Examination (Viva — Voce) %onducted by
the committee. The committee consists aminer, Head
of the Department and Supervisor of the e evaluation of
project work shall be conducted at the e ear. The Internal
Laboratory marks and the internal A‘»

not final. The marks are subje ~I !iny and scaling by the

University wherever felt desirale T nal and laboratory marks
awarded by the College
NONAe

erred to a Committee. The
Committee shall arrive at asca 3 4

@rnal committee.

arded by the College are

r and the marks will be scaled
as per the scaling factor. Thevesommendations of the Committee are
final and binding. The laio ecords and internal test papers shall

be preserved in the ivedepartments as per the University norms

and shall be produc ommittees of the University as and

when they ask for.

Attendancg' Reguicement

1. A studen m to write the University examinations if he
acquiresami of 75% of attendance in aggregate of all the

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

Students whose shortage of attendance is not condoned in any
semester are not eligible to write their end semester examination
of that class.
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51

52

53

54

55

6. A dpulated fee shall be payable towards condonatio

(i)attendance requirement of the present semester an
8. If any candidate fulfills the attendance requirement

semester, he shall not be eligible for readmissieninto
class. @
Minimum Academic Requirements

The following academic requirements have to wtisf'@l in addition
to the attendance requirements mention

A student is deemed to have satisfied
requirements if he has earned th
theory/practical design/drawing subJ %
less than 35% of marksin the en ‘
40% of marks in the sum total
semester examination marks.

A student shall be promoted '("'e &t to second year if he fulfills
the minimum attendance r

A student will be promot ear to Il year if he fulfills the
academic requirement o creditsup to 1l year | semester

from all the exami n er or not the candidate takes the
examinations and p
year || semester.

ribed minimum attendance in 11
A student I omoted from 111 year to IV year if he fulfilsthe
academicgg i of 40% of the credits up to Il year |
e examinations, whether or not the candidate
takes the exami s and secures prescribed minimum
N 111 ysar 1) semester .

egister and put up minimum attendance in all 180
all 180 credits. Marks obtained in all the 180
be considered for the calculation of percentage of

Q entire course of study is for four academic years, al the years
areé on semester pattern.

A student eligible to appear for the end semester examination in a
subject, but absent from it or has failed in the end semester
examination, may write the exam in that subject when conducted
next.
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3. When a student is detained for lack of credits / short
attendance, he may be re-admitted into the same semester /
which he has been detained. However, the academic r
under which he was first admitted shall continuesto b
to him.

7. Award of Class
After a student has satisfied the requirements prescribed) for the
completion of the program and is eligible for the . Tech.
Degree, he shall be placed in one of the followilﬁfour classes:

AN

— 1/
Class Awarded % of marksto be SSNT

First Class with | 70% and above Q From the
Digtinction aggregate

2NN marks
th }0%

First Class Below 70 but not secured
from 180
Second Class Below GW than 50% Credits.
Pass Class Below 509 Bt DorJess than 40%
VAN

\\

i al evaluation and end semester
examination shall b ately in the memorandum of marks.

8. Minimum Instr
The minimu days for each semester shall be 90 working
days.
9. dYy branch transfers after the completion of the
10 shall ke no transfer from one college/stream to another within
erit Colleges and Units of Jawaharlal Nehru Technological
Kakinada.
11. HOLDING OF RESULTS

udent has not paid the dues, if any, to the university or if any
e of indiscipline is pending against him, the result of the student
be withheld. His degree will be withheld in such cases.
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12.

13.

TRANSITORY REGULATIONS

1. Discontinued or detained candidates are eligible for read
as and when next offered.

2. Incaseof transferred students from other Universitigs
shall be transferred to INTUK as per the academi
and course structure of the INTUK.

General

1.  Wherever the words “he”, “him”, “his’, ogcur in the Tegulations,
they include “she’, “her”, “hers’.

2. The academic regulation should be hole for the
purpose of any interpretation.

3. In case of any doubt or ambigw 'nterpretation of the
above rules, the decision of the Vice ellor isfinal.

4.  The University may change @ q he academic regulations
or syllabi at any time and the cha o amendments made shall
be applicable to all .the s—with effect from the dates
notified by the Univ

5. The students seeking colleges affiliated to INTUK

from various other Universities Ingtitutions have to pass the

failed subjects valent to the subjects of INTUK,
and also pass t f INTUK on their own without the
right to sessig ich the candidates have not studied at
the earlier Ingiitu

Q

* k% % %

<
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Academic Regulations (R13) for B. Tech.
(Lateral entry Scheme)

Applicable for the students admitted into |11 year B. Tech. from the A ic
Y ear 2014-15 onwards
1 Awardof B. Tech. Degree

A student will be declared eligible for the award of B. if he

fulfils the following academic regul ations:
1.1 A student shall be declared eligible for the award of B. Tech

1.2 The candidate shall register for 132 credi secure al the 132
credits.
2. The attendance regulations of B. Tech. (R ) shall be applicable to
B.Tech.
3. Promotion Rule
A student shall be promoted year to third year if he
fulfills the minimum attenda ent

A student shall be promoted f
academic requirements of credits up to 111 year | semester
from all the examination
examinations and

Il semester.
4., Award of Class
After a stydent ied the requirement prescribed for the
compl etion~df and is eligible for the award of B. Tech.
Degree, he shaleplaced in one of the following four classes:
Class Awar déd, N %af mar ksto be secured From the
First Class_ wi 70% andabove aggr egate
Distinction (x> ;nar ks secured
First Cl ~Below 70% but not less than 60% rom 132
%\\\ > > Creditsfrom ||
Second Qass —~——/ | Below 60% but not less than 50% year to 1V
PasyClass® Below 50% but not |ess than 40% year.
—

arks obtained in the internal evaluation and the end semester
ex ation shall be shown separately in the marks memorandum.

the other regulations as applicable to B. Tech. 4-year degree
rse (Regular) will hold good for B. Tech. (Lateral Entry
Scheme).
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MALPRACTICESRULES
Disciplinary Action for / Improper Conduct in Examinatiog

Nature of Malpractices/
Improper conduct

If the candidate:

Punishmem
AN/

@

Possesses or keeps accessible in
examination hall, any paper, note
book, programmable calculators, Cell
phones, pager, palm computers or any
other form of materia concerned with
or related to the subject of the
examination (theory or practica) in
which he is appearing but has not
made use of (material shall include
any marks on the body of the
candidate which can be used as an aid
in the subject of the examination)

Expulsion from (the examination

hal and can ion / of the

performance jn that subject only.
<

(b)

Gives assistance or guidagnce
receives it from any other

orally or by any other body |
methods or communicates t
cell phones with any i

persons in or outside t
respect of any matter.

e

Has copied in the
from any paper, b
calculators, m

and cancellation of the
ormance in that subject only of
7of an outsider, he will be handed
over to the police and a case is
Expulsion from the examination
hal and cancellation of the
other subjects the candidate has
already appeared including practical
shall not be permitted to appear for
the remaining examinations of the
The Hall Ticket of the candidate
is to be cancelled and sent to the

jon from the examination
o

the candidates involved. In case
registered against him.
performance in that subject and al
examinations and project work and
subjects of that Semester/year.
University.

any other candidate in
ion with the examination.

N

D

The candidate who has
impersonated shall be expelled
from examination hall. The

candidate is also debarred and
forfeits the seat. The performance
of the original candidate who has
been impersonated, shal be
cancelled in al the subjects of the
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examination (including pr
and project work) already
and shall not be alowed
for examinations of the

acad
with

iC regulations
orfeiture of
IS an outsider,
over to the police
ered against him.

Smuggles in the Answer book or
additional sheet or takes out or
arranges to send out the question
paper during the examination or

answer book or additiona sh a
during or after the examinati

D
S
N

the examination
cancellation of
nce in that subject and all
gr/subjects the candidate has

not be permitted for the
gmaining examinations of the
7subj ects of that semester/year. The
candidate is also debarred for two
consecutive semesters from class
work and all University
examinations. The continuation of
the course by the candidate is
subject to the academic regulations
in connection with forfeiture of
seat.

Uses obj& 'onabl@ a)gsive or
offensive_languix n the answer

Cancellation of the performance in
that subject.

2,

f any kind in and around the
ination hall or organizes a walk

>threatens the officer-in charge or any

0 obey the orders of the
erintendent/Assistant
interident / any officer on duty
aves or creates disturbance

Su

or instigates others to walk out, or

In case of students of the college,
they shal be expeled from
examination halls and cancellation
of their performance in that subject
and al other subjects the
candidate(s) has (have) dready
appeared and shall not be permitted
to appear for the remaining

person on duty in or outside the

examinations of the subjects of that
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examination hall of any injury to his
person or to any of his relations
whether by words, either spoken or
written or by signs or by visible
representation, assaults the officer-in-
charge, or any person on duty in or
outside the examination hall or any of
his relations, or indulges in any other
act of misconduct or mischief which
result in damage to or destruction of
property in the examination hall or
any part of the College campus or
engages in any other act which in the
opinion of the officer on duty
amounts to use of unfair means or
misconduct or has the tendency to
disrupt the orderly conduct of the

semester/year. The candidat
are debarred and forfeit thei
In case of outsiders, th }
handed over to the pgli

police case is regi (n
them.

©
%’Q

the script or any part thereof
outside the examination hall.

N
A

or

examination. /AN
Leaves the exam hall taking away uls from the examination
answer script or intentionally tear and cancellation of

ormance in that subject and all

ther subjects the candidate has
eady appeared including practical
examinations and project work and
shal not be permitted for the
remaining examinations of the
subjects of that semester/year. The
candidate is also debarred for two
consecutive semesters from class
work and al University
examinations. The continuation of
the course by the candidate is
subject to the academic regulations
in connection with forfeiture of
Seat.

th

Wz

sthal“weapon or firearm
ion hall.

Expulsion from the examination
hall and cancellation of the
performance in that subject and al
other subjects the candidate has
already appeared including practical
examinations and project work and
shal not be permitted for the
remaining examinations of the
subjects of that semester/year. The
candidate is aso debarred and
forfeits the seat.

S
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If student of the college, who isnot a | Student of the colleges exp
candidate for the particular | from the examination h
examination or any person not | cancellation of the perfor
connected with the college indulges | that subject and all othe
in any malpractice or improper | the candidate has area
conduct mentioned in clause 6 to 8. including practical
and project work
permitted  for

Comes in a drunken condition to the

examination hall.
not be permitted for the

10. { Ares :
gmaining examinations of the

A ™, Subjects of that semester/year.
Copying detected on Cancellation of the performance in
internal evidence, su that subject and all other subjects
11 valuation or during the candidate has appeared
' including practical examinations
and project work of that

(\ semester/year examinations.

If any malpractl cted which
12.

/3

\‘t‘ ticesidentified by squad or special invigilators
1 P shhents to the candidates as per the above guidelines.
t for institutions : (if the squad reports that the college is

2. C
volved in encouraging malpractices).
i A show cause notice shall be issued to the college.
' Wpose a suitable fine on the college.

fting the examination centre from the college to another college for

a specific period of not less than one year.
* k k k%
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JAWAHARLAL NEHRU TECHNOLOGIC

UNIVERSITY: KAKINADA
KAKINADA-533003, Andhra Pradesh (India)
For Constituent Colleges and Affiliated Colleges

Rausing

Prohibition of ragging iy <
educational institutions Act 97

e
ot B

Salient Features
Ragging within or outside any educati
s—>  Ragging means doing an act whic}
or Annoyance of Fear or Appreh
outrage of modesty or Injury toa<st

AN
ImprisW@) Fine Upto

islikely to cause Insult
Threat or Intimidation or

Teasing,
Embarrassing & > O‘-"‘r} 6 Months + | RS. 1000/.

Humiliation
N }I\\ \/
Assaulting or Using

Criminal force or O"’r} 1 vear + BS. 2,000/'

Criminal intimidation

Wrongfully restraining Q

or confining or G‘-*‘/} 2 Years + | RS. 5’0001-

causing hurt

(4

N

Causing grievous hurt,

cmrgisies 52| y<J 5 vears | + | RS.10,000/-

unnatural offence

N

Causing death or
abetting suicide > Omfh 0 Months | + BS. 50.000/'

w 14

In Case of Emergency CALL TOLL FREE No. : 1800 - 425 - 1288

LET US MAKE JNTUK A RAGGING FREE UNIVERSITY
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o §
JAWAHARLAL NEHRU TECHNOL OG|
UNIVERSITY: KAKINADA

KAKINADA-533003, Andhra Pradesh (In
For Constituent Colleges and Affiliated Coll?ge&s of J K

ABSOLU Y
NOT TQ. ING
)
. Ragging is prohibited as 26 of A.P. Legislative

Assembly, 1997.

College.

. Outsiders are d from entering the College and
Hostel without ission.
. Girl stude mug be in their hostel rooms by 7.00 p.m.

. All the must carry their Identity Cards and
show the demanded.

and the Wardens may visit the Hostels and
e rooms any time.

. Ragging entails he%@{g0 nd/or imprisonment.
. Ragging invokes e n and dismissal from the
hibi

%waharlal Nehru Technological University Kakinada
Constituent Colleges and Affiliated Colleges of JINTUK

In Case of Emergency CALL TOLL FREE No. : 1800 - 425 - 1288

LET US MAKE JNTUK A RAGGING FREE UNIVERSITY
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COURSE STRUCTURE
| Year —| SEMESTER SN
S. No. Subject T | #(] cradits
1 English - 1 3+ 1=
2 | Mathematics- | 3+1( - K\ 3
3 | Mathematics— Il (Mathematical Methods) | 3+1 Nt/ 3
4 Engineering Physics /\3+1 o 3
5 Professional Ethics and Human Val ueé\ \394-1—7V- 3
6 Engineering Drawing “’J*:L -- 3
7 English — Communication Skills Lat{ ﬂ\ 3 2
8 Engineering Physics Laboratory / 3 2
9 Engineering Physics— Virtua S - -- 2 --
Assignments
10 | Engineering Workshop,& 17 Workshep” - | 3 2
Total Credits \\\ \\ 24
| Year —Il SEMESTER N
S. No. &bt/ T | P | Credits
1 | English=1 Oy 3+1 | - 3
2 | Mathematics {{T- 3+1 | - 3
3 Enginegring SE\&QQW 3+1 | -- 3
4 | Engineeririg Mechanics 3+1 | - 3
5 Electrigal Cir&ﬂ\\A\nqusis- I 3+1 | - 3
6 Compﬁ@r\Prog[gmﬁy’/ng 3+1 | -- 3
7 Enqmged:@\Chemistry Lab - |3 2
8 EQQN\—\Ccfnmunication SkillsLab - 11 - 3 2
9 @Pﬁ@g@hxmi ng lab - 3 2
S~ Total Credits 24
X\
I m ESTER
 S)Nb, Subject T | P | Credits
S—I\Y, Electrical Circuit Analysis-| 3+1 | - 3
\2\ Thermal and Hydro Prime movers 3+1 | -- 3
3/ | Basic Electronics And Devices 3+1 | - 3




Electrical and Electronics Engineering

Complex Variables and Statistical /\\
4| viethods 31 - f(é\ S
5 Electro Magnetic Fields 3+1 | -- \\3\
6 Electrical Machines-| 3+1 | - \3\\7
7 Thermal and Hydro Lab - é\ 2)
8 | Electrical CircuitsLab - /8 =
Total Credits \ ) 22
N
Il Year —1I SEMESTER . (\ o
S. No. Subject \ /P | Credits
1 Environmental studies ‘3%1 - 3
2 Switching Theory and Logic Design//” ~P3+7 | -- 3
3 | Pulse& Digital Circuits 31| | 3
4 | Power Systems| VN 3+1 | - 3
5 Electrical Machines-1 \\\ >) 3+1 | -- 3
6 Control Systems /\ 341 | -- 3
7 Electrical Machines -| L\ab\\ \) - 13 2
8 Electronic Devices & C(ﬁcw\m - 3 2
Total Credits >\ 22
-/
Il Year -1 SEMESTER
S. No. //Sh\bj\\t/ T P | Credits
1 M anagesi Wd Financial 3+1 | - 3
Anaysis’
2 | Electrical Measirements 3+1 | - 3
3 | Power@Systems: ™) 1| -] 3
4 El egr\chl\\Mac‘h(neéf 1 3H1 ] -- 3
S nics 3+1 | -- 3
6 (%r&\plgnal IC Applications 3+1 | -- 3
7 | Bectrica’Machines-11 Lab - |3 2
8 \Conirgl Systems Lab - |3 2
IPR & Patents 3+1 2
\\_—/  Total Credits 24
@— Il SEMESTER
SN Subject T | P | Credits
1 Switchgear and Protection 3+1 | -- 3
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Microprocessors & Microcontrollers 3+1 | - /3(\

2
3 Utilization of Electrical Energy 3+1 | - /\((3\>
4 Power System Analysis 3+1 | --
5 Power Semiconductor Drives 3+1 / \3\\7
6 Management Science 341 | - \/3 )
7 Power Electronics Lab - / 3 2
8 Electrical Measurements Lab - \N\3 ) 2
Total Credits A 22
N
IV Year —1 SEMESTER
S. No. Subject \i\ P | Credits
1 Renewable Energy Sources and Systé@s \S+1 - 3
2 | HVAC & DC Transmission N % 3
3 | Power System Operation & Conffol ~\ | 3+1 | - 3
4 Open Elective NREETE 3
5 | Elective—| 4\[[\\ 3+1 | - 3
6 Microprocessors & M icrbc%b@l Ie)§ Lab - 3 2
7 Electrical Simulation Léb\ \5/ - 3 2
8 Power systemslab O\ \b 3 2
Total Gpédits~>—/ 21
IV Year — || SEMESTE
S. No. > S\subjedt T | P | Credits
1 | Digital Cofitrel Systems 3+1 | - 3
2 Elective—II 3+1 | - 3
3| ElectiReciliy, ) 3+1 | - 3
4 | Elegtivex\V 3+1 | - 3
5 | Projst—~/ - -] 9
(\\jotal Credits 21

udit, Conservation and Management
mentation

on‘Conventional Sources of Energy
timization Techniques
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Elective—1:
1. VLS Design
2. Electrical Distribution Systems

3. Optimization Techniques

Elective—11:
1. Advanced Control Systems
2. ExtraHigh Voltage Transmission

3. Special Electrical Machines &
Elective—111:
1. Electric Power Quality

2. Digital Signal Processing
3. FACTS: Flexible Alternating Current 7 '.1*1 iSSion Systems.

Elective-1V:
1. OOPS Through Java
. UNIX and Shell Programmim@

Al Techniques

Power System Reform
Systems Engineering %
Q
%

OoA W
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SYLLABUS

| Year —| SEMESTER T $

3+1
ENGLISH -l
(Common to All Branches)
DETAILED TEXT-I English Essentials: Recommended@

1. INLONDON: M.K.GANDHI
OBJECTIVE: To apprise the learner ho andhi en@a period of
three yearsin London as a student.
OUTCOME: The learner will underst andhi grew in

introspection and maturity.

2. THE KNOWLEDGE SOCIETY- APJk
OBJECTIVE: To make the learne @ over India as a land of

Knowledge.

OUTCOME: The learners wil| athre gher quality of life, strength
and sovereignty of a devel opedhgat

3. THE SCIENTIFIC POINT
OBJECTIVE: This essay discu ow scientific point of view seeks

to arrive at the truth wi by emotion.

OUTCOME: Thisdev iQ_the student the scientific attitude to solve
many problems whic] i icult to tackle.

4. PRINCIPLESOF oD ITING:

OBJECTIVE: TQirformtke learners how to write clearly and logically.
OUTCOME: Thel will be able to think clearly and logically and
[ . Iogig\l

5.
form the learner that all men are in peril.
he learner will understand that all men can come
grt the peril.
6. T (PN SUN—SIR JAMES JEANS

IVE: This excerpt from the book “The Mysterious Universe”
he mysterious nature of the Universe and the stars which
t numerous problems to the scientific mind. Sir James Jeans uses a
¢ approach to discuss the scientific phenomena.
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expressions.

7. LUCK—MARK TWAIN
OBJECTIVE: Thisis ashort story about a man’s public i
true nature. The theme of the story is that luck can be
that even if one isincompetent but lucky, one can till
OUTCOME: The story is humourous in that it contai
Thus this develops in the learner understand humourous textsand use of
words for irony.

NON-DETAILED TEXT:

(From Modern Trailblazers
(Common single Text boo

1. G.D.Naidu \
OBJECTIVE: To inspire the h@-

inventions and contributions.
OUTCOME: The learner avill be position to emulate G.D.Naidu
and take to practical iCetl
2. G.R.Gopinath %
OBJECTIVE: Toi

by G.D.Naidu's example of

[ |éarners by his example of inventions.

the common man.

e learner will take interest in multiple fields of
ake life worthwhile through social service.
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| Year —| SEMESTER T @
3+1
MATHEMATICS—| (DIFFERENTIAL EQUATI
(Common to All Branches)

UNIT I: Differential equationsof first order and first d
Linear-Bernoulli-Exact-Reducible to exact.

Applications : Newton's Law of cooling-Law of_nat growth and decay-
orthogonal trajectories.

Subject Category

ABET Learning Objectives a d e

ABET internal assessments 126

INTUK External Evaluation A BE

Non-homogeneous equations of
RHS term of thetypee®, Sin ax, ¢oda

Applications: LCR circuit, Simple
Subject Category

ABET Learning Objectivesbya‘d e
ABET internal assessmen 6

functions-ShiftingTheorems, Transforms of
ep function —Dirac’s delta function- Inverse
[utron theorem (with out proof).

f ordinary differential equations using Laplace

N v
uction— Total derivative-Chain rule-Generalized Mean Vaue theorem
or-single variable (without proof)-Taylors and Mc Laurent’s series for two
variables— Functional dependence- Jacobian.
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Applications:. Maxima and Minima of functions of two variabl ith
constraints and without constraints.

Subject Category

ABET Learning Objectives a c e

ABET internal assessments 126

JINTUK External Evaluation A B E

UNIT V First order Partial differential equations: @
Formation of partial differential equations by eipmination of arbitrary

constants and arbitrary functions —solutions of ficst order linéad (Lagrange)
equation and nonlinear (standard type) equations

Subject Category
ABET Learning Objectives ae
ABET internal assessments 126

INTUK External Evaluation A B E

Solutions of Linear Partia differ INs with constant coefficients-
Method of separation of Variables

Applications. One- dimensional W
Laplace Equation.

Subject Category

ABET Learning Objectiv e

ABET internal m@
E

INTUK External BValuati




S

Use techniques,
skills, modern tools
for engineering

practices

Electrical and Electronics Engineering
[N
Subject ABET Learning ABET INTUx a
Categor Objectives Internal External é !
egory ! Assessments Evaluation
a) Apply knowledge of %
math, science, &
engineering >
b) Design & conduct i
experiments, analyze | 1. A Sﬁljon
& interpret data Objective h
c) Designa tests >
system/process o . Déefinition
meet desired needs > iole
within economic, of P
social, political, eration
ethical, health/safety, o?
manufacturability, hilosoph
& sustainability # f P
constraints YO
i concept.
d) Functionon C. Mathemati
Theory g“rlﬁ S0I| sciplinary cal
Design e) Identify, formulate, b :jr:rziatvr;eigtr,]
Analysis & solve engineerin . i analvs
Algorithm problems a > nthe;i s&
s f) Understand % (project %mericai
Drawin professional based)
g ) problems
Others ethicd 78 bzzed K with
! - Labwor inference.
or field D. Design
fett ‘é"aosg(d oriented
9. Presentat problems
: ion based E. Trouble
10. Case i:g:gp g
Sta;glj% questions
< 11. Role F. Applicatio
: ns related
play i
in lifelong learning based G g?il ons
\ now contemporary | 12. Portfolio ’ storming
g) issues based questions

~
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| Year —| SEMESTER

MATHEMATICS-11
(MATHEMATICAL METHODS)
(Common to All Branches)

3+1 3

UNIT | Solution of Algebraic and Transcendental Equation

Introduction-  Bisection Method — Method of Fal sitioQ)— Iteration
Method — Newton-Raphson Method (One i Simultaneous
Equations).

Subject Category

ABET Learning Objectives aek

ABET internal assessments 1246

JINTUK External Evaluation A B E @

UNIT Il Interpolation:

Introduction- Errors in Polynomial

Forward Differences- Backwar entral differences — Symbolic
relations and separation of symhols- ences of a polynomial-Newton’s
formulae for interpolation n with unevenly spaced points —

Lagrange's Interpolation fo%%
Subject Category

ABET Learning Objecti
ABET interna

UNIT 111 Numer i f Ordinary Differential equations:

yies-Picard’s Method of successive Approximations-
utta Methods.

~ uc on- Determination of Fourier coefficients — even and odd functions

hange of interval— Half-range sine and cosine series.
Application: Amplitude, spectrum of a periodic function
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Subject Category

ABET Learning Objectives aed
ABET internal assessments 126
INTUK External Evaluation A B E

UNIT V Fourier Transforms:

Fourier integral theorem (only statement) — Fourier sine
— sine and cosine transforms — properties —

Fourier transforms.

Subject Category

ABET Learning Objectives ad ek
ABET internal assessments 126
INTUK External Evaluation A B E

UNIT VI Z-transform:

Introduction— properties — Damping rule

value theorems —Inverse z transform vl
difference equation by Z —transfo

Subject Category @
ABET Learning Objectives ab ek

ABET internal assessments,

INTUK External Evaluatiol E

BOOKS:

2. DEAN G. DU
C

&
(o

&

S

cosiné\ntegrals

m@

Finite

g rule — Initial and final
n theorem — Solution of

Advanced Engineering Mathematics with

1. B.S. GREW @ Engineering Mathematics, 42™ Edition,
Khanna Pub
RCRr

ANATH and P. VIJAYALAXMI, Mathematical
aya Publishing House.

4. REYSZIG, Advanced Engineering Mathematics, 9™
ey-India.
<\\/
j > ABET Learning ABET Internal INTUK Rema
N L External
Categor Objectives Assessments . -rks
_ Evaluation
—\ a) Apply knowledge 1. Objective A. Questions
of math, science, tests should
& engineering 2. Essay have:
b) Design & conduct questions B. Definitions,
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Theory
Design
Analysis
Algorithm
s

Drawing
Others

D

d)

e)

f)

9)
h)

experiments,
analyze & interpret
data

Design a
system/process to
meet desired needs
within economic,
social, political,
ethical,
health/safety,
manufacturability,
& sustainability
congtraints
Function on
multidisciplinary
teams

Identify, formulate,
& solve
engineering
problems
Understand Q
professional &
ethica
responsibilities
Communicate
effectively

Understand %;%
of engineeyt

solutions irf gl ,

se techniques,
ills, modern
tools for

engineering

practices

tests

. Peer

tutoring
based

. Simulation

based

. Design

oriented

. Problem

based

. Experientia

(project
based)
based

. Lab wol
or field
work

Principle of

philosophy:

numerical
problems

problems
E. Trouble
shooting
type of
questions
F. Application
srelated
questions
G. Brain
storming
questions

I~
operation og/i\§

<
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| Year —| SEMESTER T P
3+1

ENGINEERING PHYSICS

UNIT-I

PHYSICAL OPTICSFOR INSTRUMENTS

“Objective Designing an instrument and enhancing the resolufion for its
operation would be effective as achieved thr dy oflapplicational
aspects of physical Optics’.

INTERFACE : Introduction — Interference i

i by reflection —

Newton’'srings.
-% tion - Fraunhofer
fraetion grating — Grating

DIFFRACTION : Introduction — Fraunho
diffraction at double dlit (qualitative) 0

spectrum — Resolving power of a grating y's criterion for resolving
power.

POLARIZATION : Introduct'
refraction — Quarter wave platead

UNIT-11

COHERENT OPTICS - ATIONS AND STRUCTURE OF
MATERIALS
(0]

Objectives while lasers n-linear coherent sources established
for the fitness of ipsttum ion, establishing a structure property
relationship for ' ing i
convening the physic
LASERS: Introduction —¢

Spontaneous and S mul@j giission of radiation — Einstein’s coefficients —
. hree and Four level pumping schemes — Ruby laser
: N

DIFFRACTION TECHNIQUES : Directions and planes in
Miller indices — Separation between successive [h k 1] planes —
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UNIT-111

MAGNETIC, ELECTRIC FIELD RESPONSE OF MATERI
SUPERCONDUCTIVITY

“Objective many of the Electrical or Electronic gadgets are d ﬁ*
on the response of naturally abundant and artificially made md % i

their response to E- or H- fields controls their performance.
MAGNETIC PROPERTIES : Magnetic permeability —@aﬂon -
er

es)

Organ or magnetic moment — Classification of Magnetic ids — Dir,
para, Ferro, anti ferro and ferri-magnetism — Hyster&ciscurve.

DIELECTRIC PROPERTIES : Introduction. — Djedectricy constant —
Electronic, ionic and orientational polarization r. — Clausius —
Mossotti equation — Dielectric loss, Breakdown and Streng

SUPERCONDUCTIVITY : General properti

A

and Type Il superconductors — BCS Theory
equations — Penetration depth — DC and A

UNIT -1V

1
a deeper understanding.

, absorption coefficient and its
abine’s formula, Eyring’s formula.

. Gauss and stokes theorems (qualitative)

ACOUSTICS: _ Soun
measurements, Reverberafi
ELECTRO-MAGNET,
— Fundamental 1%
Equations (Calculus

MECHANICS: Introduction to matter waves — Schrodinger

ehdent and Time Dependent wave equations — Particle in a box.
LECTRON THEORY: Classical free electron theory — electrical

tjty — Mean free path — Relaxation time and drifty velocity —
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BAND THEORY OF SOLIDS: Bloch theorem (qualitative) — Kr -
Penney model — Origin of energy band formation in solids — Classifi
materials into conductors, semi — conductors & insulators — Co ts O

effective mass of electron - concept of hole.

UNIT = VI
SEMICONDUCTOR PHYSICS:

Objective: In the wake of ever increasing demand for the e power
the watch word “small is beautiful”, understanding the physi ectronic
transport as underlying mechanism for applianc Wou@ provide a
knowledge base.
Introduction — Intrinsic semiconductor and carrier tration — Equation
for conductivity — Extrinsic semiconductor and/carie entration — Drift
and diffusion — Einstein’s equation — Hall Eff & indirect band gap
semiconductors — Electronic transport hanisa)/ for LEDs, Photo
conductors and solar cells.

TEXT BOOKS
1. Solid state Physics by A.

2. A text book of Engineeri
Kshirasagar (S. Chand publi S).

3. Engineering Physi <Finivasan (New Age international
publishers).

REFERENCE BOOK

1. ‘Introductidnto ate physics by CharlesKittle (Willey India
Pvt. Ltd).

¢ Millan IndiaLtd.) .
M.N. Avadhanulu & P.G.

. Bhimasenkaram (BSP BH Publications)
Arumugam (Anuradha Agencies).
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1
| Year —| SEMESTER 341 3

Professional Ethicsand Human Values

UNIT | : Human Values:

Morals, Vaues and Ethics — Integrity — Work Ethics — ning —
Civic Virtue — Respect for others — Living Peacefullyy— Caring—= Sharing —
Honesty —Courage — Val ue time — Co-operation ~ Comiitment> Empathy —
Self-confidence — Spirituality- Character.

UNIT Il : Engineering Ethics:
The History of Ethics-Purposes for Engineerin
Consensus and Controversy —Professional a
Roles to be played by an Engineer —Self |
of Ethical Theories-Professional Ethics-T
Ethics-Kohlberg's Theory — Gilligan’g A

UNIT 111l : Engineering as SocialExps
Comparison with  Standard E s — Knowledge gained -
Conscientiousness — Rel Shfarmalion — Learning from the Past —
Engineers as Managers, Co Leaders— Accountability — Role of
Codes — Codes and Experipent e of Engineering.

UNIT IV : Enginﬁrs’ onsiility for Safety and Risk:

Safety and Risk, ety — Types of Risks — Voluntary v/s
Involuntary Risk- Shol v/s Long term Conseguences- Expected
Probability- Revexsible Ef Threshold Levels for Risk- Delayed v/s
Immediate Risk- Sai

~,

Collegiali echniques for Achieving Collegiality —Two Senses of Loyalty-
i oyalty-misguided Loyalty — professionalism and Loyalty-
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Whistle Blowing-types of whistle blowing-when should it be attempted-
preventing whistle blowing.

UNIT VI : Global |ssues:

Globalization- Cross-culture |ssues-Environmental Ethics-Co
computers as the instrument of Unethical behaviour-computers a obj ect

Research-Intellectual Property Rights.

*kkkkkk*k <: 5 f Q
Text Books:

1. “Engineering Ethics & Human Va

S.Natarajan and VV.S.Senthil Kum ("n carning Pvt. Ltd-2009.
2. “Professional Ethics and Morals’ o% ’ .R.Aryasri, Dharanikota
3.  “Professiona Ethics and™

Rahman and M. Jayakum XY Publications
4. “Professional Ethics Hu alues’ by Prof. D.R. Kiran.
5. “Indian Culture, \% fessiona Ethics’ by PSR Murthy-
Kb

BS Publication.
6. “EthicsinEngi
—TataMcGr
7. “Engineerin
Learning, Indi ition, 2009.

ike W. Martin and Roland Schinzinger

ill —2Q03.
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T
| Year —| SEMESTER 341 @
ENGINEERING DRAWING

Objective: (é 2 z
Engineering drawing being the principle method of com ion for

engineers, the objective to introduce the student§ the hniques of
constructing the various types of polygons, cur d he objective
is also to visualize and represent the 3D objects es with proper
dimensioning, scaling etc.

UNIT I

¥ ising given length of a side;
Ellipse, arcs of circles and Oblong ds; Scales — Vernier and Diagonal
scales.

UNIT II %
Objective: The objectiv intrdduce orthographic projections and to

project the points and li 0 one plane and inclined to other.
f jections; projections of points; projections of
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UNIT V

Objective: The objective is to make the students draw the projectiong’o
various types of solidsin different positionsinclined to one of the pl
Projections of Solids — Prisms, Pyramids, Cones and Cylinders wi e
inclined to one of the planes.

UNIT VI

Objective: The objective is to represent the object in view Jthrough
isometric views. The student will be able to represent an vert the
isometric view to orthographic view and vice versa. o
Conversion of isometric views to orthogr Vv —cConversion of

orthographic views to isometric views.

TEXT BOOKS:
1. Engineering Drawing by N.Q

2. Engineering Drawing by
Publishers.

3. Engineering Graphics by %ﬁ! McGrawHill Publishers.

REFERENCE BOOKS:

1. Engineering i ree by K.C. John, PHI Publishers.
2. Engineering D Agarwa & Agarwal, Tata McGraw
Hill Publi ;

3. Engi i
Raj a,zzer

+ AutoCad — K Venugopal, V. Prabhu
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T
0

ENGLISH -COMMUNICATION SKILLSLAB

Suggested Lab Manuals: @
OBJECTIVE: Toimpart to the learner the skills of grammar as

communication through listening, speaking, reading, writing.including
soft, that islife skills.

BASIC COMMUNICATION SKILLS
UNIT 1 A. Greeting and Intr
B. Pure Vowels

UNIT 2 A. Asking for i and Requests
B. Diphthongs

UNIT 3 A. Invitatiof

| Year —| SEMESTER

B.
UNIT 4 A. Com and | nstructions
B, Abear ythm
UNIT 5 A Jestioris and Opinions
Text Book: <
‘ Strengthen your nication Skills'  Part-A by Maruthi
Publications.

CH English (Maruthi Publications).

nality Development and Soft Skills (Oxford University
Press, New Delhi).
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| Year —| SEMESTER (T) @
ENGINEERING PHYSICSLAB

List of Experiments

Determination of wavelength of a source-Diffracti ogﬁ?)g—

1
Normal incidence. o
2. Newton'srings—Radius of Curvature o Lens.
3. Determination of thickness of athin obje
interference fringes.
4. Determination of Rigidity modulus of ah
Pendulum.
5. Determination of Acceleration d
Gyration- Compound Pen
6. Melde'sexperiment—T ongitudinal modes.
7. Verification of laws of str, — Sonometer.
8. Determination of velocjty o d*> Volume resonator.
9. L CR SenesReso ui
10. Study of I/V Cha% Semiconductor diode.
11. I/V characteristi Iode.
12. Thermistzf7 ch eristics — Temperature Coefficient.
13. Magneticfi n axis of acurrent carrying coil — Stewart
and Gee'sapp
14. Energy Rand ga@f miconductor p.n junction.
15. : Or_semiconductor.
REFERENGCE:
1 eexing Physics Lab Manual by Dr.Y. Aparna &

Vénkateswarao (V.G.S.Book links).
practical manual, Lorven Publications.
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Virtual Labs- Assignments

| Year —| SEMESTER (T) @
Engineering Physics @

List of Experiments

1. Hall Effect §: o
2. Crysta Structure

3. Hysteresis

4. Brewster'sangle

5. Magnetic Levitation/ SQUID

6. Numerical Aperture of Optical fi -@

7. Photoelectric Effect

8. Simple Harmonic Motio

9. Damped Harmonic Moti

10. LASER - Beam Divergence ot size

URL: WWW.vlab.co.in %&9

O
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ENGINEERING WORKSHOP:

Cour se Objective: To impart hands-on practice on basic engi ngri ng trades
and skills.
Note: At least two exercisesto be done from each t
Trade:
Carpentry . T-Lap Joint

Fitting

| Year —| SEMESTER g @
ENGINEERING WORK SHOP & IT WORKSHOP @

S e o

Black Smithy

Round Rod to Flat Ring
ound Rod to Square headed bolt

arallel / Series Connection of three bulbs
air Case wiring

Florescent Lamp Fitting

Measurement of Earth Resistance

Taper Tray

Square Box without lid

Open Scoop

Funnel

Q

House Wiring

NG

<

N

tives: Enabling the student to understand basic hardware and software
rough practical exposure.
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PC Hardware:

Identification of basic peripherals, assembling a PC, installation g
software like MS Windows, device drivers. Troubleshooting Har and
software _ some tips and tricks.

Internet & World Wide Web:

Different ways of hooking the PC on to the internet and
workplace and effectively usage of the internet, web (hrow email,
newsgroups and discussion forums .Awareness of cyber hy otecting

the personal computer from getting infected with the, viruses), worms and
other cyber attacks.

Productivity tools Crafting professional word

- excel spread

sheets, power point presentations and personal {{ ing the Microsoft
suite of officetools
(Note: Student should be thoroughly expo: mum of 12 Tasks)

PC Hardware
Task 1: Identification of the peri

eyal
To prepare a report containing th
it

[Selacomputer.
w of the CPU along with the
configuration of each peripheral Unetions. Description of various 1/0
Devices.
mbling the components of a PC
condition

Task 2 (Optional) : A pract] di
and assembling them to bac% ition.
Task 3: Examples of Operati s- DOS, MS Windows, Installation of

MS windows on a PC.

Task 4: Introductidn.to ory and Storage Devices , 1/0O Port, Device
Drivers, Assemblers, il Interpreters, Linkers, Loaders.

Task 5:

ation & Connectivity Boot Camp and web browsing: Students are
tratned to configure the network settings to connect to the Internet. They are
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options) and email access.
Task 7: Search Engines & Netiquette:

Students are enabled to use search engines for simple searg
search and any other context based search (Bing, Google etc).\S
acquainted to the principles of micro-blogging, wiki, col
socia networks, participating in online technology forums.
Task 8: Cyber Hygiene (Demonstration): Awareness of v

the internet. Importance of security patch updates anti-virus solutions.
Ethical Hacking, Firewalls, Multi-factor authenticatio techniéﬁ&c including

Smartcard, Biometrics are also practiced.

STy help and resources,
effects, Using Character

Word
Task 9: MSWord Orientation:
Accessing, overview of toolbars, saving

Task 10: Creating project : Ab tures to be covered:-Formatting
Styles, Inserting table, Bullet ering, Changing Text Direction,

Cell alignment, Footnote, li bols, Spell Check , Track Changes,
Images from files and clipéart; g toolbar and Word Art, Formatting
Images, Textboxes and Pafagraphs:

Excel

es to be covered:- Gridlines, Format Cells,
rmatting Text.
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Art, Formatting Text, Bullets and Numbering, Auto Shapes, Lin
Arrows, Hyperlinks, Inserting —Images, Clip Art, Tables and C
Powerpoint.

Task 14: Focusing on the power and potential of Microsoft
Helps them learn best practices in designing and preparing
presentation. Topic covered during this week includes: - )

slides, OLE in PPT.

v
TEXT BOOK:
Faculty to consolidate the workshop ma sing the following
references

ge BVt O

1. Computer Fundamentals, Anita G ea
2. Scott Mueller’s Upgrading and

epa 0 b
QUE, Pearson, 2008. 0

3. Information Technology 3e, G Praveen Babu, MV
Narayana BS Publication

4. Comdex Information Techn

Vikas Gupta, dreamtech.

REFERENCE BOOK:
1. Essentia Comp Fundamentals for Engineering and

Science Students,(Dr. Venkateswarlu.

O
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T
| Year —Il SEMESTER 341 @
ENGLISH I @

(Common to All Branches)

DETAILED TEXT-II :
Sure Outcomes: English for Engineers and Technol ogists
Recommended Topics:

Q

1. TECHNOLOGY WITH A HUMAN FACE

OBJECTIVE: To make the learner understa
been shaped by technology.

OUTCOME: The proposed technolog

€ stechnology. It serves
ant of machines.

OBJECTIVE: To make thel 3
of earth’s surface by the Sun, ospheric circulation patternis
developed and maintained.

OUTCOME: Thelear

3. EMERGING TEC S
OBJ ECTIVE{Q To ittaduce the technol ogies of the 20™ century and 21%
centuries to th&l ers:
OUTCOME: The will adopt the applications of modern

technologiesssuch asn hnology.

:: Inthislesson, Swami Vivekananda highlights the
importance of work for any development

i .
Q?M\\ COME: The students will learn to work hard with devotion and

dedication.
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6. WORK BRINGSSOLACE
OBJECTIVE: Inthislesson Abdul Kalam highlights the advantage of

work.
OUTCOME: The students will understand the advantages of wm
They will overcome their personal problems and address themselves to

national and other problems. N/
Text Book : ‘Sure Outcomes' by Orient Black Swan Pvt. Lt@as

NON-DETAILED TEXT:

2. Homi Jehangir Bhaba
OBJECTIVE: To show
experimentsin India.

OUTCOME: Thel j
as to make his own ex ts.

3. Vikram Sarabhai

ired by Bhabha' s achievements so

OBJECTIVE? To the learner of the pioneering experiments
conducted by al nuclear energy and relevance of space
programmes.

OUTCOMENThe @rn will realize that development is impossible
without selentif{s,research.

4, A Shgdow .Narayan

¥ To expose the reader to the pleasure of the humorous
N

VE: The learner will be in a position to appreciate the art of
y°8 short story and try his hand at it.

: ‘Trail Blazers' by Orient Black Swan Pvt. Ltd. Publishers
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T
| Year —11 SEMESTER 3+1<(§§
MATHEMATICS-111
(LINEAR ALGEBRA & VECTOR CALCULU
(Common to All Branches)

UNIT I Linear systems of equations:

Rank-Echelon form, Normal form — Solution of Lj stemg> Direct
Methods- Gauss Elimination - Gauss Jordon an '

Application: Finding the current in a electrical circuit:
Subject Category

ABET Learning Objectives aek

ABET internal assessments 1264

INTUK External Evaluation A B E @

UNIT 1l Eigen values- Eigen uadratic forms;
Eigen values - Eigen vectors— Prg Cayley-Hamilton Theorem -
Inverse and powers of a matri ng Cayley-Hamilton theorem-

Quadratic forms- Reduction ofCguadr orm to canonical form — Rank -
Positive, negative definite - i ite+ index — signature.

Application: Free vibrati on%s system.

Subject Category

ABET Learning O@ec[' ad
ABET internal s 46
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UNIT IV Special functions:

Beta and Gamma functions- Properties - Relation between Beta an
functions- Evaluation of improper integrals.

Application: Evaluation of integrals

Subject Category @
ABET Learning Objectives ae

ABET internal assessments 126 @
JINTUK External Evaluation A B E

UNIT V Vector Differentiation: <
Gradient- Divergence- Curl - Laplacian and secon ators -Vector
identities.

Application: Equation of continuity, potential s

Subject Category

ABET Learning Objectives ae
ABET internal assessments 126

INTUK External Evaluation A B/E

UNIT VI Vector Integration:

Line integral — work done —
integrals Vector integral th
Theorems (Without proof) a

Application : work done,
Subject Category

ABET Learning iv
ABET internal assessm 6
INTUK External Evaluation E

ETER O’NEIL, Advanced Engineering Mathematics, Cengage
earning.

D.W. JORDAN AND T. SMITH, Mathematica Techniques,
Oxford University Press.
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& sustainability
constraints
Function on
multidisciplinary
teams

Identify, formulate,
& solve engineering
problems
Understand
professional
ethica

d)

9)
h)

sohy ionsirgo

beable to engage
in lifelong learning
now contemporary
issues

Use techniques,
skills, modern tools
for engineering
practices

N

L0 e st

» 12. Portfolio
based

. Design

. Trouble

. Applications

. Brain

Subject ABET Learning ABET Internal éNtTUI;I
Category Objectives Assessments Ev)a(ll Era?ion é rk
Theory a) Apply knowledgeof | 1. Objective
Design math, science, & tests
Anaysis engi_neeri ng 2. Essay_
Algorithms b) Des gn & conduct questions
. experiments, analyze tests
Drawing & interpret data 3. Peer tutoring
Others c) Designa based
system/process to 4, Simulation
meet desired needs based
within economic, 5. Design
social, political, oriented
ethical, health/safety, | 6. Probl
manufacturability, based

problems
with
inference.

oriented
problems

shooting type
of questions

related
questions

storming
questions
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| Year — Il SEMESTER 341 3

ENGINEERING CHEMISTRY

UNIT-I: WATER TECHNOLOGY QB@

Hard Water — Estimation of hardness by EDTA method — e water-
Sterilization and Disinfection — Boiler feed water — Bailer troubles — Priming
and foaming, scale formation, corrosion, cadsti brittlement, turbine
deposits — Softening of water — Lime soda, Z — Reverse
osmosis— Electro Dialysis, |on exchange process
Objectives : For prospective engineers kngwledge about water used in
industries (boilers etc.) and for drinking purposes

eSS Use ul; hence chemistry
of hard water, boiler troubles and modern of Softening hard water is
introduced.

Kohlrausch law — Conductometri
potentials — Nernst equation
titrations — Concentration
Fluoride electrode; Batteri

Objectives : Knowledge ells, electrode potentials, concentration
cells is necessary for in understand corrosion problem and its
control ; also this krio ps in understanding modern bio-sensors, fuel
cells and improve thel

hemical series — Potentiometric
ive electrode —Glass €lectrodes —

Mechanical properties of polymers — Plastics — Thermoplastics and thermo
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setting plastics — Compounding and Fabrication of plastics — Preparation(an
properties of Polyethylene, PVC and Bakelite — Elastomers — Rul
Vulcanization — Synthetic rubbers — Styrene butadiene rubber — ol =
applications.

Objectives : Plastics are materials used very widely as engineerin
An understanding of properties particularly physical
properties of polymers / plastics / elastomers helps in
materials for different purposes.

UNIT-V: FUELS

reguirements.

Objectives: A board understanding of th
a large scale is necessary for all engines
problems and solve them.

UNIT-VI : CHEMISTRY OF A MATERIALS
Nanometerials (Preparation of carb bes and fullerenes — Properties
of nanomaterials — Engineeri pli ns) — Liquid crystals (Types —
A
I

rtant fuels employed on
stand energy — related

Application in LCD and i Applications) — Fiber reinforced
plastics — Biodegradable Conducting polymers — Solar cells
(Solar heaters — Photo vg lar reflectors — Green house concepts
— Green chemistry (M synthesis and Applications) — Cement
— Hardening and setfi ioration of cement concrete.

ge available now, future engineers should
ced materials that are becoming available.
ed here.

know at least some of the
Hence some of then.are iqtro

and Jain (Latest Edition), Engineering Chemistry, Dhanpat Rai
Ding company Ltd.
S.Murthy, V.Anuradha, KRamaRao “A Text Book of

C.Parameswara Murthy, C.V.Agarwal, Adhra Naidu (2006) Text
Book of Engineering Chemistry, B.S.Publications.

B.Sivasankar (2010), Engineering Chemistry, McGraw-Hill
companies.
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5. Ch.Venkata Ramana Reddy and Ramadevi (2013), Engi ing
Chemistry, Cengage Learning.

REFERENCES
1. S.S. Dara (2013) Text Book of Engineering Chemi and
Technical Series.
2. K.Sesha Maheswaramma and Mridula Chugh (20 ineering

Chemistry, Pearson Publications.

3. R.Gopalan, D.Venkatappayya, Sulochgha
Book of Engineering Chemistry, Vikas Pub

4. B.Viswanathan and M.Aulice Scibioh
and applications, University Press.

~
S
S

Q., anQZOll), Text

ugp Cells, Principals

Q
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| Year — Il SEMESTER 341 3

ENGINEERING MECHANICS

Objectives: @

The students completing this course are expected to upiderstand the concepts
of forces and its resolution in different plan t of force system,
Forces acting on a body, their free body diagram ica methods.
They are required to understand the concept
moments of inertia and their application, A
different types of motion, friction and applicatio

frames and trusses,
K - energy method.

UNIT -1

Objectives: The students are to be expa
friction, direction and its applitatiQ

Systems of Forces : Coplanar Col Porces — Components in Space —
Resultant — Moment of Force its Apglication — Couples and Resultant of

Force Systems. Introducti i friction and impending motion,
coulomb’s laws of dry fricti ficient of friction, cone of friction.
UNIT I

Objectives: The éZI t to be exposed to application of free body
diagrams. Solution blems using graphical methods and law of
triangle of forces
Equilibrium of 'S
Equilibrium @

gof Forces : Free Body Diagrams, Equations of
Systems, Spatial Systems for concurrent forces.

3k method for the equilibrium of coplanar forces,
of Triangle of forces, converse of the law of polygon of
on of-equilibrium.

Converse gf]
forces conditi

of Gravity : Centre of gravity of simple body (from basis principles),
centre of gravity of composite bodies, pappus theorem.
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UNIT IV

Objective:  The students are to be exposed to concepts of manen
inertia and polar moment of inertia including transfer methods ar
applications.

Transfer Formula for Product of Inertia. Mass M oment of
of Inertia of Masses, Transfer Formula for Mass Moment
moment of inertia of composite bodies.

Q

UNIT -V

Objectives: The students areto be exposed to mo straight lineand
in curvilinear paths, its velocity and acc i mputation and
methods of representing plane motion.

Kinematics : Rectilinear and Curveli s — Velocity and
Acceleration — Motion of Rigid Body — Typesand their Analysis in Planar
Motion. Kinetics : Analysis as a Particleand Analysis as a Rigid Body in

Trandation — Central Force Motjon of Plane Motion — Fixed
Axis Rotation — Rolling Bodies.

UNIT = VI
Objectives: The students ar e sed to concepts of work, energy
and particle motion

Work — Energy Meth : ions for Trandation, Work-Energy
Applications to Particle NGt onnected System-Fixed Axis Rotation and
Plane Motion. Im%se entu ethod.

1. “Timoshenko & D.H.Young., 4" Edn -, Mc

echanics. Statics and Dynamics 3 edition, Andrew
Kiusalaas, Cengage Learning publishers.

eering Mechanics statics and dynamics — R.C.Hibbeler, 11"
dn — Pearson Publ.

Fngineering Mechanics , statics — J.L.Meriam, 6™ Edn — Wiley India
Pvt. Ltd.
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3. Engineering Mechanics, dynamics — J.L.Meriam, 6" Edn — Wiley
India Pvt. Ltd.

4. Engineering Mechanics, statics and dynamics — [.H.S -

Pearson Publ.
5. Mechanics For Engineers, statics - F.P.Beer & E.R. o gth
Edn Mc Graw Hill Publ.

6. Mechanics For Engineers, dynamics - F.P.Beer & Johfiston — 5™
Edn Mc Graw Hill Publ.

7. Theory & Problems of engineering mechanlc i dynamics —

E.W.Nelson, C.L.Best & W.G. McLea m’s outline
series- Mc Graw Hill Publ.
8. Engineering Mechanics, Fedinand. § arper — Collins.

9. Engineering Mechanics statics an d
Hill publications.

10. Engineering Mechanics, Tayal. Ur ::-
%

Q
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ELECTRICAL CIRCUIT ANALYSIS—I

Preamble: gzgz
This course introduces the basic concepts of circuit analys h is the

foundation for al subjects of the Electrical Enginggring dipline. The

and network topology.
Objectives: @
i. To study the concepts of passiy . types of sources and

various network reduction techni
ii. To understand the behaviou
excitations.

iii.  To study the performan
variation of one of the par

| Year — Il SEMESTER

networks for sinusoidal

R-C and R-L-C circuits with
ind to understand the concept of

resonance.

iv.  To study the conc m coupled circuit.

v.  To understand t fons of network topology to electrical
circuits.

vi. To under@nd plications of network theorems for analysis of

A.C Systems
aveforms (determination of rms, average value and form factor).
of phase angle and phase difference.

pbex and polar forms of representations, steady state analysis of R, L and
C circuits.



Electrical and Electronics Engineering

Power Factor and its significance — Real, Reactive power and ent
Power.

UNIT-II

Resonance

Locus diagrams for various combination of R, L and C. R ept

of band width and Quiality factor.

UNIT-IV

M agnetic Cir cuit
Basic definition of MMF, flux and reluctance.
and magnetic circuits.

Faraday’'s laws of electromagnetic induction

Zoncept, of self and mutual
inductance.
dsampedite magnetic circuit.

Dot convention-coefficient of coupling
Analysis of series and parallel magnetic ci

UNIT-V
Network topology

Definitions of Graph and Tree.
networks. Loop and nodal m

and independent voltage an%
UNIT-VI

Network theorems (DC/&\A C Bxgjtations)

Superposition thebre in's theorem, Norton’s theorem, Maximum
Power Transfer theo Reciprocity theorem, Millman's theorem and
compensation thegrem.

Outcomes.

Any magnetic circuit with various dot conventions.
Flectrical networks with network topology concepts.
Electrical networks by using principles of network theorems.
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TEXT BOOKS:
1. Engineering Circuit Analysis by William Hayt and Jack
E.Kemmerley,Mc Graw Hill Company,6 th edition.

2. Network Analysis: Van Vakenburg; Prentice-Hall of |
Ltd.

REFERENCE BOOKS:
1. Introductionto Circuit Analysisand Design by Tildon I,

Springer Publications.

w
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4. Introductory Circuit Analysis by Robert L
Publications.

5. Circuit Theory(Anaysis and Synthesis

&
N
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COMPUTER PROGRAMMING @
Objectives: Formulating algorithmic  solutions to ((problegns  and
implementing algorithmsin C.
&

UNIT I:
Unit objective: Notion of Operation of a C o n algorithm

Problem Solving: Algorithm / Pseudo
development steps, computer languages:
languages, Creating and Running Progy
editor), Compiling (gcc), Linking and Exe

, program
mbolic and highlevel
Editing (vi/emacs

entifiers, basic data types and
ional and logical operators,
tional operator, assignment

sizes. Constants, Variables, Arth
increment and decrement oper.

UNIT II:
Unit objective: und
representation us

SELECTION — SION: TWO WAY SELECTION: if-else, null

branching, iteration and data

initialization and @ ent and counter controlled loops, Looping
S RAlON, powers, smallest and largest.

A concepts, declaration, definition, accessing elements,

'ngs and String Manipulations, 1-D arrays, 2-D arrays

@ Modular programming and recur sive solution for mulation
TIONS MODULAR PROGRAMMING: functions, basics,
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block structure, user defined functions, standard library functions, r ive
functions, Recursive solutions for fibonacci series, towers of Hanoi
files, C Preprocessor, example c programs, Passing 1-D arrays, 2-D st

functions.
UNIT IV: @
Objective: Under standing pointersand dynamic memory, 3

POINTERS: pointers- concepts, initialization of pointer
and function arguments, passing by address- dangling
arithmetic, character pointers and functions, pointers toypointers, pointers and
multi-dimensional  arrays, dynamic memor functions,

command line arguments.
o
Q‘N PES: Derived types-

UNIT V:
Objective: Under standing miscellaneous asp

of structures, accessing
structures and functions,

ENUMERATED, STRUCTURE AND U
nions, typedef, hit-fields,

structures- declaration, definition and ini
structures, nested structures, arrays of st a"“
pointers to structures, self referential UIES
program applications.

BIT-WISE OPERATORS: logic tion, masks.
UNIT VI:
Objective: Comprehensio% tions

u

Al Zatlo

FILE HANDLING: Input = concept of afile, text files and binary
files, Formatted 1/O, File er s, example programs.

Text Books: 47

1. Problem Solvin ram Design in C, Hanly, Koffman, 7" ed,
PEARSON.
2. Programming\in C d Edition Pradip Dey and Manas Ghosh,

OXFORD Education.
>, A practical approach Ajay Mittal PEARSON.

ing Language by Dennis Richie and Brian Kernighan

rogramming in C, Reema Thareja, OXFORD.
C by Example, Noel Kalicharan, Cambridge.
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ENGINEERING CHEMISTRY LABORATORY@

List of Experiments
1. Introduction to chemistry laboratory — Molarity, Normdlity,

T
0

Estimation of Ferric iron using stahdard
Estimation of Copper using standatth K .G

le solution using pH meter.
10. Conductometric TitratiQns strong acid and strong base

11. Conductometric Fitrati ween strong acid and Weak base

12. Potentiometric etween strong acid and strong base

13. Potentior@r' itrathens between strong acid and Weak base

14. Egtimatinog o sing standard potassium ferrocyanide solution

15. Estimation of Vitamig 3 C

1 D Cherukuis(2012)Laboratory Manual of Engineering

g

( kKkanti (2009) Practical Engineering Chemistry,
ublication.




Electrical and Electronics Engineering

| Year — Il SEMESTER

ENGLISH -COMMUNICATION SKILLSLAB @
Suggested L ab M anuals: @
OBJECTIVE: To impart to the learner the skills of gram well as
communication through listening, speaking, reading, (and wrigthg including
soft, that islife skills.

ADVANCED COMMUNICATION SKILLS
UNIT 6 Body language
UNIT 7 Dialogues
UNIT 8 Interviews and .@ nterviews
UNIT 9 Group Discussio
UNIT10  Presenta %

UNIT 11 Debates

T
0

Text Book:
‘ Strengthen your Commu%% S Part-B by Maruthi Publications
Refer ence Books:
1. INFQY ish (Maruthi Publications).
2. Personali pment and Soft Skills (Oxford University

Press, New

<



Electrical and Electronics Engineering m

| Year — Il SEMESTER

C PROGRAMMING LAB

Exercisel

a) Write a C Program to calculate the area of triangle usi ng@lla
area= (s (s-a) (s-h)(s-c))¥? where s= (a+b+c)/2

b) Write a C program to find the largest of three fiumbersqysing ternary

operator.

¢) Write a C Program to swap two numbers wit
variable.

sing a temporary

Exercise 2

complement of a binary numbers
b) Write a C program to find the rgs
c) Write a C program, which takes two~integer operands and one operator
form the user, performs ion gnd then prints the result. (Consider
the operators +,-,*, /, % h Statement).

Exercise 3

a) Write a C program ind the sum of individua digits of a positive
integer and find t the given number.

b) A Fibonacci sequence ined as follows: the first and second terms in
the sequencela d bsequent terms are found by adding the
preceding it the’sequence. Write a C program to generate the

first n termgfthesssquence.
g to generate all the prime numbers between 1 and n,
allé supplied by the user.

number or not.
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Exercise 5

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

b) Write a C program to implement aliner search.

¢) Write a C program to implement binary search

Exercise 6

a) Write a C program to implement sorting of an array,of elements .

b) Write a C program to input two m x n matrjses, k th&ompati bility

and perform addition and multiplication of th

Exercise 7

Write a C program that uses functionsto perfor Wi ng operations:

i. To insert a sub-string in to
position.

, ."'3 At string from a given
ii. Todeleten Characters fropaa g’u- oSition in a given string.

iii.  To replace a charact her from beginning or ending
or at a specified locati

Exercise 8
Write a C program that u% perform the following operations
using Structure:

i) Reading a com ii) Writing a complex number

iii) Additiogf)f t mplex numbers iv) Multiplication of two
complex numbers

Exercise9
Write C Programs¥p théJoll ing string operations without using the built
in functions.

ate two strings
Pa string to another string
pare two strings

* to find t he length of astring
- to find whether a given string is palindrome or not
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Exercise 11

a) Write a C functions to find both the largest and smallest numbéy o
array of integers.
b) Write C programsillustrating call by value and call by refer

Exercise 12
Write C programs that use both recursive and non-recursive functigns for the
following

i) Tofind the factorial of agiven integer.
ii) To find the GCD (greatest comman isor) S two given

integers.

iii) Tofind Fibonacci sequence

gsis S
Q@@. pointers
Exercise 14

a) Write a C program consisting.oi based function to exchange
value of two integers using p ress.
b) Writea C program to swap um using pointers.

Exercise 15 %
Examples which explor@ Structures, union and other user defined

Exercise 13
a) Write C Program to reverse a string usiy
b) Write a C Program to compare two arra

variables.
Q

Exercise 16
a) Write a C progtam whichcopies one file to another.
tthe number of characters and number of lines

inafile.
c) Write
files

amto merge two files into a third file. The names of the
ed using command line arguments.
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ELECTRICAL CIRCUIT ANALYSISHI @
Preamble: @

This course aims at study of three phase systems, transient analysis, network
synthesis and fourier analysis for the future study and analysis of power

systems. W

Objectives:

s e€ircuits.

=%m bhase circuits.

iii. To study the transient behay of ~electrical networks with DC,

pulse and AC excitations.
ork based on input and output

iv.  To study the performanc anety
excitation/response.

v. To understand th iz f electrical network function into
electrical equival ements.

vi. To understang\the ication of fourier series and fourier
transforn‘@ analysis of electrical circuits.

UNIT-1 Balan circuits

i.  To study the concepts of balanced
ii.  To study the concepts of unbalanc

voltages and
circuits -
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UNIT-111 Transient Analysisin DC and AC circuits

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

UNIT-IV Two Port Networks Q
Two port network parameters—Z, Y, ABCD and hybrid p ctersand their
relations, Cascaded networks - poles and zeros of network fuiction

Q

ce functions -
RL impedance

UNIT-V Network synthesis

Positive real function - basic synthesis procedure -
RC impedance functions and RL admittanc
function and RC admittance function - Foster

UNIT-VI Fourier analysisand Transfo
Fourier theorem- Trigonometric form gnd
Conditions of symmetry- line sp&
electrical circuitsto non sinusoidal

al form of Fourier series,
ase angle spectra, Analysis of
weforms.
Fourier integrals and Fourier tran:
and application to electrical ¢i

—properties of Fourier transforms

Outcomes:
i. Students are to e three- phase circuits under balanced
condition:
ii. Students are solve three- phase circuits under unbalanced
conditio

iii. 3 e able find out transient response of electrical networks
pes of excitations.

able to estimate the different types of two port network

he response of a electrical network.
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Text Books:

1

Ltd.

Engineering Circuit Analysis by William Hayt
E.Kemmerley, Mc Graw Hill Company, 6th edition.
Network synthesis: Van Valkenburg; Prentice-Hall of 1‘ jlv e

Refer ence Books: @

1

Introduction to circuit analysis and design Tildon Glisson. Jr,

Springer Publications.
Circuits by A.Bruce Carlson, Cengage L

Network Theory Analysis and Synth gjit Ghosh, PHI
publications.
Networks and Systems by oudhury, New Age

International publishers.

Electric Circuits by Davi

ai&co. @

d publications.
by A.chakrabarthi, Dhanpat

o
=
o
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THERMAL AND HYDRO PRIME MOVERS

Part-A: Thermal prime movers
Course Objectives: To make the student understand the f prime

movers, which can be connected to generators for power ppoduction and
should obtain the skills of performing the nec ulations'with respect
to the functioning of the prime movers.

UNIT I:
Objectives: To make the student learn aboustructional features,

operational details of various types of intggnal.cambdstion engines through
the details of severa engine systems and %- air standard cycles, that
govern the engines. Further, the styden al

be able to calculate the
performance of different types of 4 hustion engines.

Il Year —| SEMESTER

I.C Engines. Classification, wo
diagrams — air standard cycles —

carburetion, ignition, cogQh
evaluation.

UNIT II:
Objectives: To té@in, th
utilities through the
student correlate betw

ciples — valve and port timing
ine systems line fuel injection,
rication — Engine performance

ent in the aspects of steam formation and its
arth@team data tables and charts. To make the
ir standard cycles and the actual cycles that
ain the student to calculate the performance
diagrams.

of steam turbines usihg vetoci

and use of Steam Tabless T-S and H-S Diagrams.
aus ¥ hermodynamic Processes under gone by Steam.

Cycles. Carnot Cycle-Rankine Cycle- Thermodynamic
png Efficiency and output of Rankine Cycle-. Analysis of

urbin&s— Impulse Turbine and Reaction Turbine- Compounding in
\"i' RES, Velocity Diagrams for simple Impulse and Reaction Turbines-

one & efficiency.
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UNIT [I1:

Objectives: To impart the knowledge of gas turbine fundamentals,
governing cycles and the methods to improve the efficiency of gast

Gas Turbines: Simple gas turbine plant-ideal cycle, closed
cycle-. Efficiency, Work ratio and optimum pressure ratio
turbine cycle. Actual cycle, analysis of simple cycles &
cooling, reheating and Regeneration.

Part-B: Hydro prime movers

UNIT 1V:
Objectives: To teach the student about the f
equations and its applications fluid jets. To impa owledge of various

performance.

tum equation, Impact of

Jet on stationary and moving van 3t a8 rved). Pumps: Types of
pumps, Centrifugal pumps. Mai \ts, Working principle, Multi
stage pumps, Performance and char,

UNIT V:

Objectives. To make th about the constructional features,
operational details of variou of iydraulic turbines. Further, the student
shall be able to calculate fo ce of hydraulic turbines.
HYDRAULIC TYRBI Classification of turbines;, Working principle,
Efficiency calculatiol Desgn principles for Pelton Wheel, Francis and
for Kaplan turbines;, Go of turbines; Performance and characteristic
curves.

UNIT VI:

s, Estimation of water power potential; Estimation of load on
oad curve, load factor, capacity factor, utilization factor, diversity
d — duration curve, firm power, secondary power, prediction of
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Text Books:
1. Thermal Engineering by Rajput, Lakshmi publications
2. Thermal engineering by M.L.Mathur and F.S.Mehta, Jain Brotig
3. “Hydraulics & Fluid Mechanics’, P.N. Modi and SM
BOOK S House, Delhi
4. “Fluid Mechanics & Hydraulic Machinery” A.@
Publishers, Delhi.
Reference Books: o
1. “Fluid Mechanics’ by Victor. L. Street
2. “Introduction to Fluid Mechanics’ Edward
3. “Fluid Mechanics & Its Applicatioy
K.Gupta.
4. “Fluid Mechanics & Fluid power
5. “Water Power Engineering” M.
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BASIC ELECTRONICSAND DEVICES

amplifiers and oscillators using semi-conductor devic
also introduced in this course. &

Unit-I:
Objective: To learn the basics of semiconductoy m

Review of Semi Conductor Physics: Insulgt Semi conductors, and
Metals classification using Energy grams, Mobility and
Conductivity, Electrons and holes in In semi conductors, Extrinsic
Semi Conductor, (P and N Type semicondu
Recombination of Charges, Di fu i

0 c

nuity Equation, Injected
on to fermi level in Intrinsic,

Outcome:
Students are able to under thebasie’ concepts of semiconductor physics,
which are useful to understand ation of diodes and transistors.

Unit-11:
Q

Objective:
To study the construct ails, operation and characteristics of various
semiconductor digdes.

<

Junction Diode&Sharacteristics

Operation and chaacteristics of p-n junction diode. Current componentsin p-
ion. Temperature dependence on V-l characteristic,
and diode resistance (static and dynamic), energy band

S ére able to explain the operation and characteristics of PN junction
diode and special diodes.
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Unit-111:

Objective:

To understand the operation and analysis of rectifiers with and without filters.
Further study the operation of series and shunt regulators using z i

Rectifiersand Regulators
Half wave rectifier, ripple factor, full wave rectifier ( an hout
transformer), harmonic components in a rectifier circuit,\indudtor filter,
capacitor filter, L-section filter, I'T- section filter, and comp various
filter circuits in terms of ripple factors. Simple circ

Zener diode. Types of regulators-series and
load voltage protection.

Outcome:
Ability to understand operation and desig
regulators.

Unit-1V:

Objective:

To study the characteristics of di
biasing stabilization and compe
amplifiers using h-parameters.

Transistors

Junction transistor, transist%omponents transistor as an amplifier
and switch. Characteristi tr or (CE, CB and CC configurations).
Transistor biasing and m ilization (to fixed bias, collector to base

bias, self bias). Cérh against variation in base emitter voltage and
collector current. Th ay. Hybrid model of transistor. Anaysis of

junction transistors and their
iques. To analyze transistor

c

transistor amplifier using eters
Outcome: <

Students are R understand the characteristics of various transistor
e ome familiar with different biasing, stabilization and
ues used in transistor circuits.

Jerstand the basics of FET,Thyristors, Power IGBTs and Power

iconductor devices
le of operation and characteristics of Thyristors, Silicon control
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rectifiers, power IGBT and power MOSFET their ratings. Compari
power devices.

FET: JFET Characterisics (Qualitative  explanation),
Characteristics—static and Transfer (enhancement and depletion
frequency model of FET, FET as an amplifier.

Outcome:

Students are able to understand the operation and char isticS of FET,
Thyristors, Power IGBTs and Power MOSFETS.

Unit VI :

Objective:

in amplifiers and oscillators.

Amplifiersand oscillators

sOf feedback amplifiers.
Power Amplifiers — Classification_p amplifiers, Introduction to
harmonics (distortion factor.

Oscillators — Condition for osci

oscillator, Crystal oscillato d amplitude stability of oscillators.

Outcome:
Students are able to un the merits and demerits of positive and
negative feedback @d t leo back in oscillators and amplifiers.

TEXT BOOKS:

ctronic Devices and Circuits — Salivahanan, Kumar, Vallavara,
JATA Mc Graw Hill, Second Edition.

lectronic Devices and Circuits — R.L. Boylestad and Louis
Nashel sky, Pearson/Prentice Hall, 9"Edition, 2006.
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COMPLEX VARIABLE AND STATISTICAL MET @

UNIT-I Functions of a complex variable:

Introduction — Continuity — Differentiability — Anal
Cauchy-Riemann eguations in Cartesian and polar
and conjugate harmonic functions— Milne—Th

Subject Category

ABET Learning Objectives ae
ABET internal assessments 126
JINTUK External Evaluation A B E

icity = perties —
ordina@ Harmonic

UNIT-11 Integration and Series Exp
Complex integration: Line integr
integral formula, Generalized integr

Radius of convergence — Expansio
Laurent series.

Subject Category

ABET Learning Objectiv&%
ABET internal assessm 6
JINTUK External u A

UNIT Il Integration esidues:
Types of Singulakities. 1so , pole of order m, essential - Residues —
Residue theorem( ou@ro - Evaluation of real integrals of type (a)

s integral theorem , Cauchy’s
all without proofs)-

s series, Maclaurin’s series and

\' ranslation, rotation, inversion and bilinear transformation — fixed point
=erQsg ratio — properties — invariance of circles.
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Subject Category

ABET Learning Objectives aek
ABET internal assessments 126
INTUK External Evaluation A B E

UNIT V Sampling Distributions. @

Review of Normal distribution - Population and sam - pling
distribution of mean (with known and unknown vari portion,
variances - Sampling distribution of sums and differenges -Pointand interval
estimators for means, variances, proportions. &

Subject Category

ABET Learning Objectives aek
ABET internal assessments 126
INTUK External Evaluation A B E

UNIT VI Tests of Hypothesis @

Type | and Type Il errors -Maximu f 0 tail, two-tail tests - Tests
concerning one mean and propoctia @ eans- Proportions and their
differences using Z-test, Student’s j<test et and Chi -sguare test.

Subject Category

ABET Learning Objectives
ABET internal assessments

INTUK External Evaluati

Q
Books:
1. Advanced Engin Mathematics. Erwin Kreyszig, Wiley India
Edition. o
Advaneed Epgineering Mathematics: Michael Greenberg, Pearson.

,  Khanna

ability and Statistics for Engineers and Scientists: Ronald E.
Walpole, Sharon L. Mayers and Keying Y e: Pearson.
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Subject ABET Learning ABET INTUK
I Internal External
Category Objectives Assessments | Evaluation &K
Theory a) Apply knowledgeof | 1. Objective | A. Questio) Q
Design math, science, & tests shoul >
Anaysis engineering 2. Essay_ have:
Algorithm b) Des gn & conduct questions | B. D iol
experiments, tests S,
S ) analyze & interpret 3. Peer Pri
Drawing data tutoring of
Others c) Designa operafton
system/process to
meet desired needs soph
within economic, f
social, political, concept.
ethical, .) Mathemati
health/safety, ca
manufacturability, treatment,
& sustainability derivation
constraints s, anaysis,
d) Functionon synthesis,
multidisciplinary numerical
teams problems
e) Identify, formulate, with
& solve engj inference.
problems . Design
f) Understand 9. Presentat oriented
professiol ion based problems
10.Case E. Trouble
Studies shooting
based type of
11.Role- questions
play F. Applicatio
based nsrelated
12.Portfalio questions
based G. Brain
storming
questions

] o,

N

k)

i)\ Recognize need for

be able to engage
in lifelong learning
Know contemporary
issues
Use techniques,
skills, modern tools
for engineering
practices
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ELECTROMAGNETIC FIELDS

device or in the illustration of Energy transfer from
and vice versaitsroleis crucial. This course alsQncl
of Coulomb, Ampere, Faraday, Maxwell etc. t

Engineering.
UNIT —I| Electrostatics: @

Objective:
To study the production of electric fie tentials due to different
configurations of static charges.

Electrostatic Fields — Coulomb’s ic Field Intensity (EFI) — EFI

due to a line and a surface charge e in moving a point charge in

an electrostatic field — Electric Pot —Properties of potential function —
ns

of Electrica

Potential gradient — Guass's well’s first law, div ( D )=pv

Laplace's and Poison’s eq lution of Laplace’s equation in one
variable.

Outcome: Ability to ¢ ate ric field and potentials using guass's law
or solving Laplac 'S equations.
UNIT —11 Conduyctors— ricsand Capacitance:

Objective:

ies of conductors and dielectrics, calculate the
enit  configu-various and understand the concept of
ection current densities.

s iC to dielectrics capacitance — capacitance of parallel plates, spherical
m- 2Xpal cables with composite dielectrics —Energy stored and energy
\1: in a static electric field — Current density — conduction and

orvection current densities — Ohm's law in  point form — Equation of
continuity.
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Outcome: Learn how to calculate capacitance, energy stored in di
and get’ s the concept of conduction and convection currents.

UNIT —111 Magneto staticsand Ampere’'s Law:
Objective:

To study the magnetic fields produced by currentsin differe figurations,
application of ampere’slaw and the Maxwell’ s second and i

Static magnetic fields — Biot-Savart’s law — Oesterd’ s gxperiment= Magnetic
field intensity (MFI) — MFI due to a straight current chr ying fillament — MFI
due to circular, square and solenoid current rwire — Relation
between magnetic flux, magnetic flux density and MFI — Maxwell’s
second Equation, div(B)=0 —Ampere's circuita g applications viz.
MFI due to an infinite sheet of current and 0) filament carrying
conductor — Point form of Ampere’s circuita[a

al law—P1eld due to a circular
loop, rectangular and square 1oops, Maxwequation, Curl (H)=J.

Outcome:
Ability to find magnetic field iftan
ampere’s law and the Maxwell’s

UNIT -1V Forcein Magneti€figlds:

Objective:

To study the magnetic forc ue through Lorentz force equation in
magnetic field environm ohetdctors and other current loops.

Magnetic force -(Mo hargés in a Magnetic field — Lorentz force

equation — force on a n ent in a magnetic field — Force on a straight
and a long current carr nductor in a magnetic field — Force between
parall

two straight long/and rrent carrying conductors — Magnetic dipole
and dipole mom Ldifferential current loop as a magnetic dipole —
( :‘Ie\u placed in a magnetic field.
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and toroid and mutual inductance between a straight long wire and
loop wire in the same plane — energy stored and density in a magneti

Outcome:

Will the able to calculate self and mutual inductances and the € ored
in the magnetic field. @

UNIT —VI TimeVarying Fields:

Objective:
To study time varying and Maxwell’s equati
Maxwell’s fourth equation for the induced Emf.

Self and Mutual inductance — determination of self-inductance of a sol&goi
d

Time varying fields — Faraday’s laws of €
integral and point forms — Maxwell’sfourt
Statically and Dynamically induced EMFs

of Maxwell’s equations for time varying
Poynting Theorem and Poynting vector.

Outcome:
Students will gain knowledge on {i ng fields and get ability to
calculate induced Emf. Concep% ent current and Poynting vector

Displacement current —

and associated problems are sol

TEXT BOOKS: %
1. “Engineering Electro i y William H. Hayt & John. A. Buck

Mc. Graw-Hill Col ies, diton. 2006.

REFERENCE BOO
1. “Principles of\Electro etics’ by Sadiku, Oxford Publications,4™
edition. <

2. “Introduct .;& ro Dynamics’ by D J Griffiths, Prentice-Hall of
na

3. "Electrqivag Field Theory" by Y aduvir Singh, Pearson.

of Engineering Electromagnetics by Sunil Bhooshan,
ef education.

Publi cations.
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T
Il Year —| SEMESTER 341 @
ELECTRICAL MACHINES—|

Preamble:
Thisis a basic course on rotating electrical machines. This'\Caurse gavers the

topics related to principles, performance, application design
considerations of dc machines.

<
L earning objectives:
i.  Appreciate the principles of electrom conversion and
understand the construction details of e.
ii. Understand the principle of opegati erformance of DC
generators.
iii. Learn the characteristics and perf f DC generators.

iv. Learn the characteristicsand ce of DC motors.
V. Learn the speed control an hods of DC motors.
Vi. Learn the basic ideas o% machines.

UNIT-I:
Electromechanical Energ Hon
Introduction to S.I Units ialeSof electromechanical energy conversion

— forces and tor i nefie/field systems — energy balance- singly

excited machine- iC - co-energy — multi excited magnetic field
system-construction f of ‘conventional and modern DC machines.
Q<

UNITHI:
D.C. Generat

Principle of-opexation= E.M.F equation- armature windings — lap and wave

S.of excitation- self excited and separately excited-types of generators
p of emf - open circuit characteristics-critical field resistance-critical
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external characteristics of separately excited, shunt, series, compoun
generators-applications, losses and efficiency.

UNIT-V:
D.C. Motors

UNIT-V:
Speed Control and Testing of D.C. Machines

Speed control by armature voltage and field
machines - brake test, Swinburne's method
Hopkinson's method - retardation test --
electrical braking: plugging, dynamic and (¢

UNIT-VI:

Design of D.C. Machines
Design concept - output equation
loadings — separation of D and ). - est

- coils - armature dots — i
number of poles— length of .

L ear ning outcomes:

sion — slot dimension - choice of

i. Ableto e@ i t cepts of electromagnetic energy conversion.
ii. Abletoexpla operation of dc generator, armature reaction and
commutation.

characteristics and performance of dc
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REFERENCE BOOKS:

1. Theory & Performance of Electrical Machines by J.
SK.Kataria & Sons.
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4. Electricadl Machine Design by A.K. Sawhney, Dha
publications.

CENGAGE Learning. § : o
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Il Year —| SEMESTER

THERMAL AND HYDRO LAB @
Course Objective:

To impart practical knowledge on the performance evalustiqn hods of

%

various internal combustion engines, flow measuring ent and
hydraulic turbines and pumps. o
NOTE: To conduct a minimum of 12 experim #Ag a minimum

of six from each section.

SECTION A - THERMAL ENGINEERING
1

I.C. Engines valve / port timing diagrayn

2. |.C. Engines performance test on 4 -S engine

3. 1.C. Engines performance test on ol engine

4. Evaluation of engine frictiorf-y Ng Morse test on 4-stroke multi
cylinder petrol engine

5. Determination of FHP by retar ard motoring test on IC engine

6. 1.C. Engines heat balanc iesel engines

7.  Economical speed test

8.  Study of boilers

© O N0~ wWwDN PR

Determihation of 1oss of head due to sudden contraction in a pipeline.
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—

Il Year —| SEMESTER

ELECTRICAL CIRCUITSLAB

Any 10 of the following experiments are to be conducted: @
1) Verification of Thevenin’s and Norton's Theorems.
2) Verification of Superposition theorem and Maxjmum Pgwer
Transfer Theorem.

3) Verification of Compensation Theorem.
4) Verification of Reciprocity, Millmann’

5) Locus Diagrams of RL and RC Series

6) Seriesand Parallel Resonance
7) Determination of Self, Mutual Indy and Coefficient of
coupling.

8) ZandY Parameters

9) Transmission and hybri

10) Measurement of Acti Star and Delta connected

balanced loads.

11) Measurement of er for Star and Delta connected
balanced loads,

12) M easurerfignt.of Power by two Wattmeter Method for
unbalanced

<
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T
Il Year —11 SEMESTER 341 @
ENVIRONMENTAL STUDIES @

Course L earning Objectives:

The objectives of the course is to impart
1. Overall understanding of the natural reso
2. Basic understanding of the ecosystem and i

Q

induced due to

3. Acquaintance on various environment o]
unplanned anthropogenic activities.
4. An understanding of the enviro impact of developmental
activities.
5. Awareness on the social issues tal legislation and global
treaties.
Course Outcomes:
The student should have knowl on
1. The natural resourc t portance for the sustenance of the

nserve the natural resources.

em and its function in the environment.
e producers and consumers in various
in the food web.

dia and the threats to biodiversity, and

life and recognise t
2. The concepts of

esboth rural and urban environment and the possible means

sO
‘\ Fasat the challenges.

vironmental legislations of India and the first global initiatives
ewWargs sustai nable development.
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Syllabus:

UNIT -1
M ultidisciplinary nature of Environmental Studies: Definition, Sc d
Importance  —Sustainability:  Stockholm and Rio Su 3

Environmental Challenges. Global warming and climate chang
ozone layer depletion, population growth and explosion,
information Technology in Environment and human health.

ecosystem - Ecological succession. - Food chai
pyramids. - Introduction, types, characteristic f
of Forest ecosystem, Grassland ecosystem, D
ecosystems.

webs &)d ecological
and function
osystem, Aquatic

UNIT - 11

Natural Resour ces. Natural resources -@ ed problems

Forest resources — Use and over — exploiation/ deforestation — Timber
extraction — Mining, dams and o and tribal people.

Water resources — Use and over f surface and ground water —
Floods, drought, conflicts over w. enefits and problems.

Mineral resources: Use and exploi e |r0nmental effects of extracting

and using mineral resources.
Food resources: World f

oreS

changes caused by non-agriculture

activities-effects of modern tuse, fertilizer-pesticide problems, water
logging, salinity.
Energy resources. Grgwing y needs, renewable and non-renewable

energy sources u ergy Sources.
a resource, land degradation, Wasteland
ides, soil erosion and desertification. Role of

an individual in cehs i natural resources. Equitable use of resources

UNIT - 11
Biodiver d—Iits conservation: Definition: genetic, species and

nation - Hot-sports of biodiversity - Threats to biodiversity:
5~man-wildlife conflicts. - Endangered and endemic species of
Sonservation of biodiversity: conservation of biodiversity.

EnV| onmental Pollution: Definition, Cause, effects and control measures
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of Air pollution, Water pollution, Soil pollution, Noise pollution,
hazards. Role of an individual in prevention of pollution. - Polluti
studies.
Solid Waste Management: Sources, classification, effects anc
measures of urban and industrial solid wastes. Consumei
products.

UNIT -V
Social Issues and the Environment: Urban problems rd@energy -

Water conservation, rain water harvesting-Resettlemeytt and rehabilitation of

thics: |ssues‘and possible
and Control of
n) Act -Wildlife

UNIT - VI
Environmental M anagement: A ent and its significance
various stages of EIA, preparati MPand EIS, Environmental audit.
Ecotourism

The student should submit a r

Environmental Studies course and m ower point presentation.

University Press.

2. A Textbook gf ental Studies by Shaashi Chawla, TMH, New
Delhi.

Text Books:
1. Environmental Studies.b ajagopalan, 2™ Edition, 2011, Oxford
n

tal St by P.N. Paanisamy, P. Manikandan,
A. Geetha,d K.@}an' a Rani; Pearson Education, Chennai.

":w Environmental Studies by Deeshita Dave & P. Udaya
Bhasker, Cenfjage Learning.
ental Studies by K.V.S.G. Murai Krishna, VGS Publishers,
\k ada.
‘Q:’mw mental Studies by Benny Joseph, Tata McGraw Hill Co, New
N,
=y

ironmental Studies by Piyush Malaviya, Pratibha Singh, Anoop
singh: Acme Learning, New Delhi.
* k%
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T P
3+1
SWITCHING THEORY AND LOGIC DESIGN

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

i)  Representation of numbers of different radix, nver@@'bon from one
radix to another radix, r-1's complim i mpliments of
signed members, problem solving.

ii) 4 bit codes, BCD, Excess-3, 2421, 84-2£49C¢ ment code etc.,

iii) Logic operations and error detection &
operations -NOT, OR, AND, Unji
EX-NOR - Gates, Standard SOP
detection, error correction codes
parity, Hamming code)

Il Year — Il SEMESTER

UNIT =11
MINIMIZATION TECHNIQUES:
Boolean theorems, princi

mentation & duality, De-morgan

theorems, minimization ic fdnctions using Boolean theorems,
minimization of switchin ] sing K-Map up to 6 variables, tabular
minimization, problem in e-converters using K-Map etc..).

¥
UNIT =111 %&
COMBINATIONAL L CIRCUITSDESIGN :

Design of Half adlder, ful@d . half subtractor, full subtractor, applications
of full adder ary subtractor, adder-subtractor circuit, BCD adder

circuit, Excess\Xadder gircuit, look-a-head adder circuit, Design of decoder,

L, PLA-Basics structures, realization of Boolean function with

PADs, programming tables of PLDs, merits & demerits of PROM, PAL, PLA

ison, redlization of Boolean functions using PROM, PAL, PLA,
programming tables of PROM, PAL, PLA.
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UNIT -V
SEQUENTIAL CIRCUITSI:
Classification of sequential circuits (synchronous and asynchronou
flip-flops, truth tables and excitation tables (nand RS latch, nor RS1ats
flip-flop, JK flip-flop, T flip-flop, D flip-flop with reset and cl 4 3
Conversion from one flip-flop to flip-flop. Design of ripple ‘?- des
of synchronous counters, Johnson counter, ring counter. Design of xegisters -
Buffer register, control buffer register, shift register, bisdicectional shift
register, universal shift register.

<

UNIT - VI
SEQUENTIAL CIRCUITSII :

Finite state machine; Analysis of clocked sequ' Cclits, state diagrams,
state tables, reduction of state tables and state m , design procedures.
V

O
Realization of circuits using various flip-flgp Aegtay/to Moore conversion
and vice-versa. @
TEXT BOOKS:

1. Switching Theory and Loy

Hill TMH edition.

2. Switching Theory and .ogic Besign by A. Anand Kumar.
3. Digital Design by g&

REFERENCE BOOKS:

1. Modern Djgit

2. Fundam
Publishers.

3. Micro tronics bysMilliman MH edition.

by RP Jain, TMH.
jc Design by Charles H. Roth Jr, Jaico
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1
Il Year —II SEMESTER 3+1 @
PULSE & DIGITAL CIRCUITS

UNIT-I

Linear Wave Shaping: High pass, low pass RC cir@on% to
sinusoidal, step, pulse,square and ramp inputs. RC cjrcuit as differentiator
and integrator.

Attenuators. Basic attenuator circuit and comp
Switching characteristics of devices: Diode as-a
switch-transistor at cutoff, the reverse coIIect jorY current lego , Its
variation with the junction temperature. The t % ' itch in saturation.
Design of transistor switch.

UNIT-11

Non linear wave shaping: Diode-li e ansistor clipper, clippers at two
independent levels-transfer ch of clippers-emitter coupled
clipper, clamping operation, diode~clam ircuits with source resistance

input, clamping circuit theor ic
UNIT-II %

Multi vibrators:

Bistable multi vilfators:

A basic binary circt lanation. Fixed-bias transistor binary,self-biased
transistor binary, binary ommutating capacitors-analysis.Non saturated
b? nary—s_ymmetri al trigggn schmitttrigger  circuit-emmitter coupled
binary circuit.
Monostable

ogic circuits:Introduction, positive and negative logic, Diode OR
iode AND gate, An inverter circuit with transistor, DTL, TTL, ECL,
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AOI logic, NMOS logic, PMOS logic, CMOS logic-analysis and problem
solving.

NIT-V
Time base generators:

Voltage time base generators-Introduction, definitions eed
error, displacement error, transmission error, various methods of erating
time- base waveforms, UJT time base generator, transisto stanf current
sweep.

Miller time base generators. General considerations, The 4biller sweep-
general considerations of bootstrap time b ic principles,
transistor bootstrap time base generator.

UNIT-VI
Synchronization and frequency division:

Pulse synchronization of relaxation device

&S equie
circuit-synchronization of Astable »%
synchronization of sweep circuit A

frequency division with a sweep c ‘
Sampling Gates: Basic operati

@

cy division of the sweep
pnostable multivibrator,

circuits, bi-directional gates using istors. A bidirectional diode gate,
Four- diode gate.
Text books: &
1. “Pulse, Digital swi wave forms’ by Milliman and Taub Mc
Graw Hill.{y

2. Micro €electroni MiiMan —-Mc Graw Hill .

80, Pulse and Digital Circuits’ TataMcGraw Hill.

"Digital Logical State Machine Design”, Oxford
2008, third edition.

, K.Ramasudha, K.Manmadharao. G, "Pulse and Digital
X, pearson education, 2010.
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Il Year — Il SEMESTER 341 3

POWER SYSTEM S

Preamble: A
Electrical Power plays significant role in day to day life of entire mankind.
The aim of this course is to allow the students to understand the concepts of
the generation and distribution of power along with economic aspects.

L earning objectives: N\F

i. To study the principle of operation and function of different
components of athermal power statlon\K

ii. To study the principle of operation and function of different
components of a Nuclear power stati on.\\

iii.  To study the concepts of DC and AC distribution systems along
with voltage drop calculations. ~>0—"

iv. To study the constructional details, principle of operation and
function of different components of an Air and Gas Insulated
substations. A~

v.  To study the constructional details and classification of cables with
necessary numerical calculations.

Vi. To study the concepts of different types of load curves and types of
tariffs applicable to consumers.

O /\\\
UNIT-I 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, Brief
description of components: Boilers, Super heaters, Economizers, electrostatic
precipitators steam Turbines : Impulse and reaction turbines, Condensers,
feed water ci rcuit,\gooling towers and Chimney.

UNIT-Il Nuclear Power Stations

T wm ~ n

Location of nuclear power plant, Working principle, Nuclear fission, Nuclear
fuels, Nuclear chain reaction, nuclear reactor Components : Moderators,
Control rods, Reflectors and Coolants.Types of Nuclear reactors and brief
«description of PWR, BWR and FBR. Radiation: Radiation hazards and
Shielding, nuclear waste disposal .
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UNIT-111 Distribution Systems

Classification of distribution systems, design features of distribution wstems,b
radial distribution, ring main distribution, voltage drop calculations: DC
distributors for following cases - radial DC distributor fed at one end and at
both ends (equal / unequal voltages), ring main distributor, stepped
distributor and AC distribution, comparison of DC and AC distribution./

UNIT-1V Substations << %

Classification of substations: Air Insulated Substations - Indoor & Outdoor
substations, Substations layouts of 33/11 kV showing the location of all the
substation equipment. g

Bus bar arrangements in the Sub-Stations: Simple arrangements like single
bus bar, sectionaized single bus bar, double bus bar with one and two circuit
breakers, main and transfer bus bar system with relevant diagrams.

Gas Insulated Substations (GI'S) — Advantages of Gas insulated substations,
different types of gas insulated substations, single line diagram of gas
insulated substations, congtructional aspects of GIS, Installation and
maintenance of GIS, Comparison of Air insulated substations and Gas

insulated substations. \})
UNIT-V Underground Cables \
Types of Cables, Construction, Types of insulating materials, Calculation of

insulation resistance, stress in insulation and power factor of cable, Numerical
Problems. g

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

UNIT-VI Economic Aspects of Power Generation & Tariff
Economic Aspects - Load curve, load duration and integrated load duration
curves, discussion on economic aspects: connected load, maximum demand,
demand factor, load factor, diversity factor, power capacity factor and plant
use factor, Base and peak |oad plants, Numerical problems.
Tariff Methods - Costs of Generation and their division into Fixed, Semi-
fixed and Running Costs, Desirable Characteristics of a Tariff Method, Tariff
Methods: Simple rate, Flat Rate, Block-Rate, two-part, three—part, and power
factor tariff methods, Numerical problems.

N\
L earning Outcomes:

~Students are able to identify the different components of thermal
power plants.
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ii. Students are able to identify the different components of nuc/l;;&
Power plants. @

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

systems. (C \)

iv. Students are able to locate the different components of an air and
~—~

gasinsulated substations. ( (“l A

V. Students are able to identify single core and multi core cables with
different insulating materials. S

A
vi. Students are able to analyse the effect of load factor, demand factor
and diversity factor on the cost of generation of electrical power and
also able to identify the types of tariff applicable to consumers based

on their load demand. Q Y
TEXT BOOKS:

/ON
1. A Text Book on Power System Engineering by M.L.Soni, P.V.Gupta,

U.S.Bhatnagar and A. Chakrabarti, Dhanpat Rai & Co. Pvt. Ltd.

2. Generation, Distribution cand/Utiization of Electric Energy by
C.L.Wadhawa New age Internatie P) Limited, Publishers.

REFERENCE BOOKS:
1. Electrical Power Di% ems by - V. Kamargu, Tata Mc

Graw Hill, New D€l

2. Elements of Elec Station Design by — M V Deshpande,
PHI, New I%glhi.
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T
Il Year —I| SEMESTER 341 3
ELECTRICAL MACHINES-II

Preamble:
This course covers the topics on single-phase transfor phase

power systems. The main aim of the course i
operation and performance of transformers and
complete design procedure for the design of ers and 3-phase
induction motors can be devel oped based on ba
VI.

L earning objectives:
i.  Appreciate the concept of opera d performance of single-

phase transformers.

ii. Understand the methods w dngle-phase transformer.
iii. Distinguish between sing d three-phase transformers.
iv. Understand the conc

induction motor.

v.  Appreciate the rel etween torque and dip, performance of
induction motor QU generator.

Vi. Understand th ts of design of transformers and 3-phase
inductio S.

UNIT-I
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ratios — auto transformer - equivalent circuit — comparison with two winding
transformers.

UNIT-II

3-Phase Transformers
Polyphase connections - Y/Y, Y/A, AlY, AIA and open A --
in phase voltages - three winding transformers. determinatj
Zt -- transients in switching - off load and on load tap
connection.

UNIT-IV

3-phase Induction Motors

construction details of cage and wound ro washines - production of
a rotating magnetic field - principle of ope otor emf and rotor

frequency - rotor current and pf at stand
rotor power input, rotor copper loss
and their inter relationship —equivalent

running conditions -
anical power developed
hasor diagram.

UNIT-V
Characteristics, starting and t
Torque equation - expression

of Induction Motors

m torque and starting torque -
torque dlip characteristic - d deep bar rotors - crawling and
cogging - no load anc tests - circle diagram for
predetermination of perfor e thods of starting — starting current and
torque calculations—ind erator operation.

UNIT-VI <
Design of transformer <phase induction motor

Sgn concep output equation — choice of windings —
ns> length of mean turn of winding - calculation

Able to explain the regulation losses and efficiency of single phase
transformer.
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iii.  Able to explain types of three phase transformer connectign(tap
changing methods and 3-phase to 2-phase transformation.

iv. Able to explain the operation and performance of thr ase
induction motor.

v.  Able to analyze the torque-speed relation, performance w ion
motor and induction generator.

Vi. Able to explain design procedure for transformers(and t phase
induction motors.

TEXT BOOKS:

1. The performance and design of alternati
Say, CBS publishers & distributors, N

2. Electrical Machines—P.S. Bimbra, K

REFERENCE BOOKS:
1. Electrica Machines by J.B.Gupt aria & Sons.

2. Electrical Machines by D. P, . Nagarth, Mc Graw Hill
Publications, 4" edition.

3. Electrical Machines by

edition.
4. Electrical MachineDg 3avhney, Dhanpath Rai Publications.
5. Electrica Machin Ghosh, Pearson Publications.
o Q
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T

Il Year — Il SEMESTER 341 3

CONTROL SYSTEMS

Preamble: (g Ez
This course introduces the elements of linear control sy d their

analysis. Classical methods of design using frequency on e included.
The state space approach for modeling and anaysis i's\the added feature of
this course.

UNIT —1:
L earning Objective:
To learn the mathematical modeling of %\ stems and to use block
diagram algebra and signal flow graph to dete ¢ overal transfer function.
MATHEMATICAL MODELI F-6C ROL SYSTEMS
Open Loop and closed loop

Classification of control syste
function of linear system, Dijffer equations of electrical networks,
Tranglational and Rotation i stems, Transfer Function of DC
Servo motor - AC Servo - ro-transmitter and Receiver, Block
diagram algebra — Repr i Signal flow graph - Reduction using
Mason's gain formula.

Outcome: O

Ability to derive the er function of physical systems and determination
of overall transfer func ing block diagram algebra and signal flow

graphs. o
UNIT-II:
Learning Objective:
= \the Tirfe response of first and second order systems and



Electrical and Electronics Engineering

Outcome:

Capability to determine time response specifications of second order
and to determine error constants.

UNIT = 111:
L earning Objective:

To investigate the stability of closed loop systems using( Routh's\stability
criterion and the analysis by root locus method.

STABILITY AND ROOTLOCUSTECHNIQUE

The concept of stability — Routh’s stability criterion mitatiéns of Routh's
stability — The root locus concept - construc loci (Simple
problems).
Outcome:

Acquires the skill to analyze absolute and relat
using Routh’s stability criterion and thero

UNIT-V:

L earning Objective:
To present the Frequency Respon
invariant (LTI) systems using Bo
criterion.

for the analysis of linear time
olar plots and Nyquist stability

t d

FREQUENCY RESPONS

Introduction, Frequency,
function from the Bod
Analysis from Bode Phats,

Outcome:

ecifications-Bode diagrams- transfer
ase margin and Gain margin-Stability
Plots, Nyquist Stability criterion.

Capable to analyze the st of LTI systems using frequency response
methods. &
UNIT-V:

I~

Learning Objectiv\el:

Outcome:
design Lag, Lead, Lag-Lead compensators to improve system
performance from Bode diagrams.



Electrical and Electronics Engineering m

UNIT-VI:
L earning Objective:
Ability to formulate state models and analyze the systems. T@

concepts of Controllability and Observability.
STATE SPACE ANALYSISOF CONTINUOUS SYSTE

Concepts of state, state variables and state model, state space rep tation
of transfer function, Diagonalization- Solving the Tim t state
Equations- State Transition Matrix and it's Properties — Concepts of
Controllability and Observability. &

Outcome:

Ability to represent physical systems as state d determine the
response. Understanding the concepts of contro nd observability.

TEXT BOOKS:

1. Modern Control Engineering,
India.

2. Automatic control systern
2" Edition

REFERENCE BOOKS:
1. Control Systems, N, Cengage publications .
2. Control Systems prici design, M.Gopal, Tata Mc Graw Hill
education Pvt Ltg(, ition.

3. Control &y ngineering, S.Palani, Tata Mc Graw Hill
Publication&\
Q<
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Il Year —11 SEMESTER g @
ELECTRICAL MACHINES—1 LAB

10.
11.

Any 10 of the following experimentsareto be c@

Magnetization characteristics of DC shunt gerjerator. I@ermi nation
of critical field resistance and critical

Curves.

Load test on DC compound genera
characteristics.

Hopkinson’stest on DC shuntm

efficiency. Q
es. Determination of efficiency.

Fieldstest on DC series
Swinburne'stest and Pr ination of efficiencies as Generator

and Motor.

Speed control of D% r by Field and armature Control.
Braketest on D 0 otor. Determination of performance

curves.

Load test@ C generator. Determination of characteristics.
Retardation t shunt motor. Determination of losses at rated
speed.

12. Separationsf |0$sés ivDC shunt motor.
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Il Year — Il SEMESTER T
0 2
ELECTRONIC DEVICES & CIRCUITSLAB
PART A: Electronic Workshop Practice @
1. Identification, Specifications, Testing of R, L, C Comp (Colour

Codes), Potentiometers, Coails, Gang Condensers,

2. ldentification, Specifications and Testing
BJTs, JFETs, LEDs, LCDs, SCR, UJT.

3. Soldering Practice- Simple circuits using a
4. Study and operation of Ammeters, Volt

and Digital Multimeter, Function G $
and CRO.

PART B: List of Experiments
(For Laboratory Examination-M1 w en Experiments)

1. P-N Junction Diode Character
Part A: Germanium Diode war Reverse bias)
Part B: Silicon Diode % only)

2. Zener Diode Characteristi
Part A: V-l Char
Part B: Zener@

ays, %>ead Boards.

ices, Diodes,
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9. CRO Operation and its Measurements

10. BJT-CE Amplifier

11. Emitter Follower-CC Amplifier

12. FET-CS Amplifier @

PART C: Equipment required for Laboratory
Boxes
Ammeters (Analog or Digital)

Voltmeters (Analog or Digital) &
Active & Passive Electronic Components
Regulated Power supplies

Analog/Digital Storage Oscilloscopes @
. Analog/Digital Function Generators

. Digital Multimeters

. Decade Résistance Boxes/Rheostat;

10. Decade Capacitance @

N
S
S

© O NDO A ®WN R

Q
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T
Il Year —| SEMESTER 341 3
MANAGERIAL ECONOMICSAND FINANCIAL AN ‘@
Unit —1:
(*The Learning objective of this Unit is to understand ept and

nature of Managerial Economic s and its rel
disciplines, Concept of Demand and Demand far
Introduction to Managerial Economicsand d
Definition of Managerial Economics and Scope-M
its relation with other subjects-Concepts of D
of Demand its Exception-Elasticity of Dem
Demand forecasting and its M ethods.

(**The Learner is equipped with the kno e\of estimating the Demand
for a product and the rel ationship between Price.and Demand)

ionship with other
ing) &

Economics and
Determents-Law
and Measurement-

Unit —11:
(*The Learning objective of th
Production function, Input O
and Concept of Cost-Vol
Production and Cost Anal
Production function-1so
Caobb-Douglas Product
Opportunity Cost4ix

jonship, different Cost Concepts
ysis)

costs-Law of Variable proportions-
ion-Economics of Sale-Cost Concepts

uted Costs-Cost Volume Profit analysis-
Determination of Break- int (Simple Problem).

(**One should uxd ost Concepts for decision making and to
estimate the |ea

Unit —111;

(*The L ing ©bjective of this Unit is t understand the Nature of

Compé aracteristics of Pricing in the different market structure
i of various pricing methods)

and sig

8 Skimming Pricing, Internet Pricing: Flat Rate Pricing, Usage
sitive, Transaction based pricing, Priority Pricing.
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(** One has to understand the nature of different markets and Price ut
determination under various market conditions)
Unit —1V:

(*The Learning objective of this Unit is to know the differ
Business organization and their Merits and Demerits
private Enterprises and the concepts of Business Cycles)
Types of Business Organization and Business Cycles:
Features and Evaluation of Sole Trader — Partnership —,Joint Stock"Company
— State/Public Enterprises and their forms — Busjness Cycles -{iveaning and
Features — Phases of Business Cycle.

(** One should equipped with the knowledge of differ usiness Units)

Unit —V:
(*The Learning objective of this Unit
Accounting Systems preparation of Fi
different toolsfor perfor mance evaluati
Introduction to Accounting & Firg
Introduction to Double Entry Systerns
Analysis and Interpretation of <Ei
Preparation of Funds flow cash flow
(**The Learner is able t
various Accounting tools fo

stand the different

O

ents (Simple Problems)
cial Statements and the usage of

Unit —VI:
(*The Learning o
Capitalization, Capi

ive is Unit is to understand the concept of Capital,
dgeting and to know the techniques used to
evaluate Capital Budgetin osals by using different methods)

Capital and Capital B g: Capital Budgeting: Meaning of Capital-
Capitalization,M =,-4\o, of Capital Budgeting-Need for Capital Budgeting-
Techniques &Q‘a\‘\-":&? dgeting-Traditional and Modern Methods.

(**The LIe to evaluate various investment project proposals with

capitalbydgeting techniques for decision making)

Financial Analysis', Cengage Publications, New Delhi —2011.
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2. Dr. A R. Aryasri — Managerial Economics and Financial Analysis,
TMH 2011.

3. Prof. JV.Prabhakara Reo, Prof. P. Venkatarao. ‘M ia
Economics and Financial Analysis', Ravindra Publicati

REFERENCES:
1. V. Maheswari : Managerial Economics, Sultan Char(d.
2. SumaDamodaran : Managerial Economics, Oxford
3. Dr. B. Kuberudu and Dr. T. V. Ramana: M agerialgconomics&

Financial Analysis, Himalaya Publishi ouse 2011.

4, Vanitha Agarwa : Managerial Economi son Publications
2011.
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ELECTRICAL MEASUREMENTS

Preamble:

circuits will be discussed in detail. It is expecteg
with various measuring techniques that are el for an electrical
engineer.

L earning Objectives:

e To study the principle of/epel
instruments. Measureme

e To study the working p

instruments for measurement
peration and working of dc and ac

e To understand th Cl
potentiometers.
e To understand ipre of operation and working of various

types of ,bri for “easurement of parameters —resistance,
inductancg, and frequency.

of operation and working of various types of

R ensations— Extension of range using shunts and series resistance —
: dPT: Ratio and phase angle errors — Design considerations.
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UNIT - I:

M easur ement of Power and Energy
Single phase and three phase dynamometer wattmeter — LPF an
Expression for deflecting and control torques — Extension f
wattmeter using instrument transformers — Measurement o
reacuve powers in balanced and unbalanced systems — Type 0

phase induction type energy meter — Driving and braking.
torques — errors and compensations —Testing by phantom ading using

R.S.S. meter— Three phase energy meter — Tri vec MaX|mum
demand meters— Electrical resonance type freq Weﬂon type
synchroscope.

UNIT —1I11:
Potentiometers

@

8 ometer — Standardization
— Measurement of unknown resistance prent — Voltage — AC
dization — Applications.

UNIT —1V:

M easur ements of Parameters

Method of measuring low, high resistance — Sensitivity of
Wheat stone's bridge — C 0! ridge— Kelvin's double bridge for

ge method for measurement of high
ent of earth resistance — Measurement of
well’s bridge-Hay’ s bridge — Anderson’s
itance and loss angle — Desautybridge —
thing device-Wien's bridge.

measuring low resistance—
resistance — Megger— M
inductance — Qualj
bridge—M easurement C
Schering Bridge-Wagn

= Equation of motion — Flux meter — Constructional
of B—H Loop methods of reversals six point method —

/oltmeter—Successive approximation — Measurement of phase
ce — Frequency — Hysteresis loop using lissgjious patterns in CRO —
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Ramp and integrating type-Digital frequency meter—Digital multimeter—
Digital Tachometer.
L ear ning Outcomes:

e Able to choose right type of instrument for measuremen
and current for ac and dc.

e Able to choose right type of instrument for m emen
and energy — able to calibrate energy meter by suit

e Ableto calibrate ammeter and potentiometer.

e Able to select suitable bridge for enth electrical
parameters
e Able to use the ballistic galvanometer er for magnetic
measuring instruments
e Able to measure frequency and pha rence between signals
usng CRO. Able to use dig i in electrical
measurements.
Text Books:
1. Electrical Measurements al ng Instruments — by EW.
Golding and F.C.Widdis, fifth Editten, Wheeler Publishing.
2. Modern Electronic Ing : i and Measurement Techniques —
A.D. Helfrick and st PHI, 5th Edition, 2002.
3. Electrica and El Measurements and instrumentation by
R.K.Rajput, S.Charid
Reference Books:
1. Electrical & Elect easurement & Instruments by A.K.Sawhney

Dhanpat Rai\& Co,Pubji¢ations.
rements — by Buckingham and Price, Prentice — Hall
surements by Forest K. Harris. John Wiley and Sons

Mepsurements. Fundamentals, Concepts, Applications — by
.U, New Age International (P) Limited, Publishers.

and Electronic Measurements —by G.K.Banerjee, PHI

ng Private Ltd., New Delhi—2012.
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POWER SYSTEM SH |

Preamble:

This course is an extension of power systems—| course. | s With basic
theory of transmission lines modeling and their perfor analysis.
Transient in power system, improvement of power factor and valtage control
are discussed in detail. It is important for t udent to understand the

mechanical design aspects of transmission lines, lators. These
aspects are also covered in detail in this course.

L earning Objectives:

e To compute inductance and capagitance’s
understand the concepts of GMD,

e To study short and medi um ansmission lines, their models
and performance comp

e To study the performanc
e Tostudy thetransient gn tr

performance of transmission lines
ethods.

e To study the fact i ission li
and power factor i m :
e Todiscusssag i mputation of transmission lines as well

asto study the headsul ators.

ransmission lines and to

g of long transmission lines.
nlines.

UNIT-:
Transmission Line Para

Types of condu - {&a ion of resistance for solid conductors —
i ctance for single phase and three phase— Single and
Concept of GMR and GMD-Symmetrical and
ctor configuration with and without transposition—
i alculation of capacitance for 2 wire and 3 wire

fect of ground on capacitance — Capacitance calculations for

umerica Problems.

nce of Short and Medium Length Transmission Lines

axSification of Transmission Lines — Short, medium, long line and their
model representations —-Nominal-T-Nomina-Pie and A, B, C, D Constants



Electrical and Electronics Engineering

for symmetrical and Asymmetrical Networks— Numerical Prol S—
Mathematical Solutions to estimate regulation and efficiency of all
lines— Numerical Problems.

UNIT-II:

Performance of Long Transmission Lines
Long Transmission Line-Rigorous Solution — Evalual
Constants-Interpretation of the Long Line Equations — Ingident, )Reflected
and Refracted Waves —Surge Impedance and SIL
Length and Velocity of Propagation of Waves —
Lines — Equivalent-T and Equivalent Pie
Problems).

resentgtion of Long
@(Numerical

UNIT —1V:
Power System Transients

Types of System Transients — Travell
Attenuation-Distortion — Reflection
Termination of lines with differg
Line=Short Circuited Line — )
(Numerical Problems).

UNIT-V:
Various Factors Governin P ance of Transmission line

Skin and Proximity effec iption and effect on Resistance of Solid

Conductors —Ferranti eff ging Current — Effect on Regulation of the

Transmission Lin&Sh Compensation —Corona — Description of the
€Cl

phenomenon—Factor corona—Critical voltages and power loss —
Radio Interference —Po tor improvement methods.
UNIT-VI: &

Sag and Tengie@Galeylations and Overhead Line I nsulators

Able to understand parameters of various types of transmission lines
for using calculation and behavior during different operating
conditions.
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e Able to understand the insight into specific transmission line
and medium type which would have application in medium
voltage power transmission systems.

e Student will be able to understand the surge propagatio
and refraction in transmission lines. such output WI||
protectlng transrnlssmn I|ne msulators and designi

transmission line for protection of connects gquipments;viz.power
transformer and system connected shunt reactol &

e Will be able to understand various pheno 0 charged line
transmitting different level of power.

e Will be able to understand physical a
transmission line for safe and efficient
condition of voltage and power.

gtrical parameters of
ance during operating

Text Books:

1. Electrical power systems
(P) Limited, Publishers, 1998:

2. Modern Power System An
TataMc Graw Hill, 2™ it

3. Electrical Power Sy b

hwa, New Age International
I.J. Nagarath and D.P.Kothari,

. Murthy, B.S. Publications.

Refer ence Books:
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ELECTRICAL MACHINES-111

Preamble:

This course essentidly covers ac machines. It covers topi elated to
principle of operation, constructional features and i
induction motors and three phase synchronou
covers voltage regulation and parallel operation of

L ear ning Objectives: <>
e To study the application of “Double revalvingfiéld”’ theory for single
— phase induction motor and appreg nction and application of

a.c series motor.
e To discuss em.f generati of Synchronous generator and

armature reaction effect.

e To study the effect of lo t power factors, methods of
predetermination of regulatio non— salient and salient pole
generators.

e To study the parallel ionzand the concepts of transfer of real and

reactive powers.
e Tounderstandt d performance of synchronous motor.

er
e To study tHe/powerlsircle diagrams and methods of starting of
synchronous m

Ol
Nous generators.

UNIT —1: o

chro Esgenerator construction and operation

ysteuctienal features of non—salient and salient pole type — Armature
\ —Distributed and concentrated windings — Distribution— Pitch and

ors —E.M.F equation— mprovements of waveform and armature
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UNIT —111:
Voltage regulation of synchronous generator

Voltage regulation by synchronous impedance method— MMFm d
Potier triangle method—Phasor diagrams— Two reaction anaysi
pole machines and phasor diagram— Numerical problems.

UNIT -1V
Parallel operation of synchronous generators

Parallel operation with infinite bus and other alterngtors — Synchronizing
power — Load sharing —Transfer of real and reactive powér> Numerical
problems.

UNIT-V:

Synchronous motor — oper ation
‘ Phasor diagram —
actor with excitation —
for power developed—

Starting torque-Variation of current an
Synchronous condenser — Mathemati
Numerical problems.

UNIT = VI:

Synchronous motor performance an rting

Excitation and power circl ing and its suppression — Methods of
starting — Synchronous indu ot

L ear ning outcomes:
At the end of the cQirse t dent should be able to

e Analyze the ce of single phase induction and ac series
motors.

of synchronous machines and design the

synchronous motor.
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Text Books:
1. Electrical Machines— by P.S. Bhimbra, Khanna Publishers.

2. The Performance and Design of AC Machines — by M.G.Sa)
and Ptiman & Sons.

Reference Books:
1. Electric Machinery — by A.E. Fitzgerald, C. Kingsl@Umans—

by Mc Graw—Hill Companies, 5™ edition, 1990.

2. Theory of Alternating Current Machinery b LangaBrf, Tata Mc
Graw-Hill, 2™ edition,

3. Analysis of Electric Machinery and Drivi

Krause, Oleg Wasynczuk and Scott D.
edition Publishers.

S

S — by Paul C.
publications, 2™
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POWER ELECTRONICS

Preamble: @

The usage of power electronics in day to day life incregsed in recent
years. It is important for student to understan tal principles
behind all these converters. This course covers teristics of semi
conductor devices, ac/dc, dc/dc, ac/ac and dc/ae The importance

d SIS
of using pulse width modulated techniques ‘ high quality power
supply (dc/ac converter) isalso discussed in detail jnthig course.

L earning Objectives: Q
e To study the characteristics gf vai power semiconductor derive

QU
and analyze the operatio ~ ge rectifier.

e To design firing circuit (R Analyze the operation of AC
voltage controller and half—

e To understand th single phase full-wave converters
and analyze harmol MR theinput current.
e To study the op f three phase full-wave converters and dua

converter.

ton of single phase cyclo converters and high
verters.

n controlled rectifiers (SCR’'s) —Characteristics of power
power IGBT- Basic theory of operation of SCR-Static
Turn on and turn off methods-Dynamic characteristics of
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UNIT-I:
Phase Controlled Converters— Single Phase

Firing circuits for SCR— Line commutation principle- Single p
voltage controller with R and RL load—Half wave converters wIE R

RLE loads— Derivation of average load voltage and curre
freewheeling diode for RL |oad.

UNITHII:

Single Phase Bridge Converter and Har monic Analysis Fu ontrolled
converters &

Operation with R, RL and RLE loads-Derivat f voltage and
current — Effect of source Inductance.

Semi Converters (Half Controlled):
c_anglysis for input current

Operation with R, RL and RLE loads — Harmo
waveform in a system with a large load ifd
power factor.

UNITHV:

Full converter with R and RL lo
and RL loads- Derivation

operation-Dual converters g&
UNIT —-V:

AC-AC and DC-DC vert

lating and circulating currents.

Single phase Bridéz e converter with R and RL load (Principle of
operation) —High freq DCADC converters: Buck Converter operation—




Electrical and Electronics Engineering

L ear ning Outcomes:
Student should be able to

Text Books:
1.

Explain the characteristics of various power semiconducto ve
and analyze the operation of diode bridge rectifier.

Design firing circuits for SCR. Analyze the operation 0 @I lage
controller and half-wave phase controlled rectifiers,

Explain the operation of single phase full-w converters and
analyze harmonics in the input current.

Explain the operation of three phase full-w.
converter.

Analyze the operation of single phase ¢
frequency dc—dc converters.

Explain the working of inverters
techniques for voltage control an

conv%ers and dual

onverters and high

Power Electronics: Circ s
Rashid, Prentice Hall of Ihdlja

2. Power Electronics: ¢ w~applications & design -by
Nedmohan, Tore M. Undel Pbins by Wiley India Pvt. Ltd.

3. Power Converter Sirpu illiam Shepherd, Li zhang, CRC
Taylor & Francis

Reference Books:

1. Elementsot tronics—Philip T.Krein.oxford.

2. Power Electro by P.S.Bhimbra, Khanna Publishers.

3. Thyristoni Pow ntrollers — by G. K. Dubey, S. R. Doradla,

/Sinha, New Age International (P) Limited

ronics handbook by Muhammad H. Rashid, Elsevier.
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LINEAR & Digital IC APPLICATIONS

Preamble:
All Electronic devices developed in circuit Concepts. Thus circuits

e these Operational

m :-.o of circuit design. So

he-elecCtronic field Starting from

Amplifiers design goes into System des
Linear IC applications plays vital role i
home appliances to Super computg

L earning Objectives:
After completion of this coursenthe r should be able to
e Draw a block di ing a typical op-amp with various
definitions.
e Draw and exp) e >epen-loop configuration and feedback
configurfz?on can mine Voltage gain, the input resistance,

the outp
Differentiate

n Ideal and Non-ldeal Op-Amp, Determination
e gain, the input resistance, the output
Op-Amp Circuits.

waveform generators (Astable, Monostable, Schmitt
using Single Op-Amp.

an design various types of Active Filters such as LPF, HPF, BPF,
BRF, NBPF, Notch Filter, ALL passfilters.

Study the operation & applications of PLA.
e Explain the operation of A/D and D/A Converters.
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UNIT-:

Introduction To Operational Amplifier
Block diagram of Typical Op—-Amp With Various Stages— BJT Di

balanced output-Signal input unbalanced output-AC
parameters —Current repeater circuits—Current mirror
Leve translator — Cascade differential amplifier— FET differ plifier.

UNIT-II:

OP-AM P Parameter
Input offset voltage — Input off—set current— ”ﬂ"i)\ rent-Differential
input resistance-Common mode rejection @” ratio-PSRR-Large
signal voltage gain-Output voltage swing transients-+egponse—definitions and
explanations. Measurement of bias curre ﬁ@» ement of offset currents—
Measurement of offset voltage —Measur 1% slew rate — Output offset

Ypensations circuit—-Dual power
ages Regulators 78X X—79XX

suppliers with shunt capacitance fi
sering and as currents sources—
sering.

UNIT-11
Ideal Operational Amplifi r d Basic Circuits
Ideal operational amplifi ties-Ideal assumptions-Basic circuits such

as non inverti nggty or—Inverting type comparator—Voltage

follower— Invertin on-inverting amplifier—Summing amplifier—
Non-inverting summi plifier—sub-tractor— Differentiator—| ntegrator—
Scale changer—Ing plifier—V to | and | to V convertors-Log
and Anti-log N crossing detector—Schmitt-trigger  peak
detector— Half=w

operational a

rierator in angular waveform generator using op—amps
esign of Astable multivibrator —-Monostable multivibrator using
p-Trigring waveform generator 555 timer:Introduction—
Functional diagram for 8pin DIP-Design of Astable and

PLL block diagram —Function of each block—Applications of PLL—Frequency
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multiplier role of each pin frequency transaationr— AM—FM and \kSK
demodulators.

UNIT-V:

Activefilters

Introduction— Merits and demerits of active filters-Over pass irst
order low pass Butter—Worth filter -Design and frequency on ond
order LPF design and frequency response — First order design and

frequency response— Second order HPF design and, frequ esponse—

Higher-order filters— BPF wide band—pass and narrow and—p@ filter—Wide
band reject filter—Notch filter—All-passfilter.
UNIT-VI:

D to A and A to D Convertors ~
Digital to Analog Convertors(D to A) — |ntrequctiorn<Specifications—Basic
DAC techniques— Weighted resistor DA < :) adder DAC-nvested R—

2R —Output expression for each type.

Analog to Digital Convertors m

I ntroducti on—Specificati ons—ParaI or type-Counter type-Dual
slope-Successive approximation A lg_’ Merits and demerits of each
type, Comparison of different types.

e After completiol

e The cour@
one can d
skills.

e Those who\are 4gkerd this course can specialize in this subject in
sduation. It is a challenging task for the individua to

PHI).

inear Integrated Circuits by D.Roy chowdary, New age
international.
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3. Op-amp and linear integrated circuits by sanjay sharma, SK.
& son’s New Delhi.

Reference Books:
1. Micro Electronics— Mclliman Mc Graw Hill.
2. Anaog Electronics- L.K.Maheswari, PHI.
3. Linear Integrated circuits by S.Salivahan, TMH.

@Q §> Q
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ELECTRICAL MACHINES—-I11 LAB

L earning objectives:
e To predetermine the efficiency and regulation of tfansformers’and asses
their performance.

e To predetermine the regulation of three—
methods, find Xy / Xq ratio of alternator
three—phase synchronous motor.

e To perform various tests on Inductio
performance.

Afernator by various
and-asdes the performance of

for assessing its

nducted as compulsory

The following experiments are requj
experiments:
1. O.C. & SC. Testson Single pha 2 er

Scott connection of trangform
No-oad & Blocked rot on'three phase | nduction motor

Regulation of a threg N" nator by synchronous impedance &
M.M.F. Methods. \
Vo

6. V and Invert S oha three—phase synchronous motor.
7. Equivaent Circuit of\a Single phase induction motor
8. Determinatioaf X4 agj f asalient pole synchronous machine

o M wnN

\

ove eight experiments, at least any two of the
are required to be conducted from the following

following expeniren
ity
. Parsliéuparation of Single phase Transformers

st on three phase Induction Motor
Whetion of three—phase alternator by Potier triangle method.

In addition f.:: N
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6. Heat run test on a bank of 3 Nos. of single phase Delta conneCt
transformers.

7. Measurement of sequence impedance of athree—phase alternator.

L ear ning outcomes:

e Able to predetermine the efficiency and regulation of and
asses their performance.

e Ableto predetermine the regulation of three—phase alter various
methods, find Xy / X, ratio of alternator and the performance of
three—phase synchronous motor.

e Able to perform various tests on Induction assessing its
performance.

Q

S
S
NS
S
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CONTROL SYSTEMSLAB
L earning Objectives:
e To impart hands on experience to understand the ance of
basic control system components such as magpetic amplifiers, D.C.

tiometer.
| system with

1

2 Characteristics of Synchros
3 Programmabl e logic controller
4. Effect of feedback on DC Sy
5. Effect of P, PD, PI, PID C
6

7

8

9

DC position control
Transfer function of

. Temperature contr,
10. Characteristi net plifiers
11. Charac:’[eri?s 0 motor
12.  Characteristics o VO motor

13. Potentiométe asa&er etector

analyze the performance and working Magnetic amplifier,
hotors, A.C. Servo motors and synchronous motors.

design P,PI,PD and PID controllers

Able to design lag, lead and lag-ead compensators
\ &to control the temperature using PID controller
Able to determine the transfer function of D.C.motor

Ableto control the position of D.C servo motor performance
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UNIT I

Introduction to Intellectual Property Law — Evolutio
Property Law Basics - Types of Intellectual
Inventions of Trade related Intellectua Pro
Responsible for Intellectual Property Registratio

et

Regulatory — Over use or Misuse of Intg
Compliance and Liability Issues. v

UNIT 11

Introduction to Copyrights — Principles
Copyright — Rights Afforded by>Co
Transfer and Duration — Right toO Derivative Works —Rights of
Distribution — Rights of perform tght Formalities and Registration
— Limitations — Infringement of Cop t"— International Copyright Law-

Semiconductor Chip Protectig
UNIT 111

Introduction to Patent - ts and Limitations — Rights under Patent
Law — Patent Regdjrem Ownership and Transfer — Patent Application
Process and Granti t — Patent Infringement and Litigation —
International Patent L ouble Patenting — Patent Searching — Patent
Cooperation Tre evelopments in Patent Law- Invention
Developers and

y past — Intellectual
- In@vations and
— Agencies
Infringement -
operty Rights -

ht — Subject Matters of
aw —Copyright Ownership —

UNIT IV

Introducti @ To~T3

i |'|o of confusion — Trade Mark claims — Trade Marks Litigation —

S(NALIORE
\/

pteaduction to Trade Secrets — Maintaining Trade Secret — Physical Security
iployee Access Limitation — Employee Confidentiality Agreement —
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Trade Secret Law — Unfair Competition — Trade Secret Litigation — Br o
Contract — Applying State Law.

UNIT VI

E-commerce — Data Security — Confidentiality — Privacy -

aspects of Computer and Online Crime. @ .

REFERENCE BOOKS:

1. Deborah E.Bouchoux: “Intellectual Pr
New Delhi

2. Kompa Bansd & Parishit Bansa
Engineers’, BS Publications (Press)

3. Cyber Law. Texts & Cases,

Collections

4. Prabhuddha Ganguli: * Intellectua Rights’ Tata Mc-Graw —
Hill, New Delhi

5. Richard Stim: "Intellectual Pro engage Learning, New Delhi.

6. R. Radha Krishnan, S.
Rights', Excel Books. N elhi

7. M. Ashok Kumar ohah Ali: “Intellectual Property Right”
Serias Pub.

gmanian: "Intellectual Property

Q
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SWITCHGEAR AND PROTECTION

Preamble: @

In order to supply power from generating end to {receivingyend severa
equipments are connected in to the system. In o

protective devices are required to be installed i
in this subject deal with various types of prd
working principle including limitations etc.

Topics specified
quipments and their

e To provide the basic princip}é are-taterruption, circuit breaking

e To study the classificatia
of different types of el

e Toexplainvariou
different types of pra

e hemes.
e Toimpart know us protective schemes used for feeders
and bus bars.

SEie

tIC protective relays.

e Toexpla and operations of different types of static

of over voltages in a power system and
protective schemes for insulation co—

UNIT-I: \

Circuit-Breake
MiniaI t Breaker(M CB)— Elementary principles of arc interruption—
R M and Recovery voltages— Restrike phenomenon— Average

. RRRV- Current chopping and Resistance switching— Introduction
uit breakers— Description and operation of Air Blast— Vacuum and
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UNIT-II:

Electromagnetic Protection
Principle of operation and construction of attracted armature—
beam- induction disc and induction cup relays— Relays cld
Instantaneous- DMT and IDMT types— Applications of
current/under voltage relays— Directional relays— Differenti
percentage differential relays— Universal torque equatio
Impedance- Reactance- Mho and offset mho relays—
distance relays and comparison.

UNIT-II:

Generator Protection
Protection of generators against stator fault
conditions— restricted earth fault and inter turk
examples.

Transfor mer Protection

Protection of transformers. Percenta
CT’sratio— Buchholz relay protegti

protection— Numerical

examples.

UNIT-V:
Feeder and Bus bar Protectiol

Differential protection.
UNIT-V: O Q
Static and Digital R

Static relays: Stati
distance relay—

L— impulse ratio— Standard impulse test wave— volt~time
Grounded and ungrounded neutral systems—Effects of
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L ear ning Outcomes:
e To be able to understand the principles of arc interruption
application to high voltage circuit breakers of air, oil, vac SFs
gastype.

e Ability to understand the working principle and @ onal
features of different types of electromagnetic protective relays

e Students acquire in depth knowledge of faults thet is observed to
occur in high power generator and transformers otective
schemes used for all protections. o

e Improves the ability to understand of protective
schemes used for feeders and bus bar prot

e Generates understanding of different f
view to application in the system.

e To be able to understand the r{ﬂ-
19

pes of over voltages

appearing in the system, includ sting protective schemes

required for insulation co—ordinat

Text Books:

1. Protection and SwitchG
NileshG. Chothani, Oxf

2. Power system pr
applications. by T.S. aRao, TMH

3. Electrical Power
Wright, Sprz'gger lic S

eshBhalja, R.P. Maheshwari,
ity Press, 2013

Refer ence Books:

n and Switchgear by Badari Ram, D.N
ions.

*k*k
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MICROPROCESSORS AND MICROCONTROLL @

Preamble:
Microprocessor and microcontroller have become impprtant buitding blocks
in digital electronics design. It is important f t to Ydderstand the
architecture of a microprocessor and its interfa \ITh-various modules.
8086 microprocessor architecture, programming
detail in this course. Interfacing, assembly
interfacing of 8051 microcontroller and its
covered in this course.

L earning objectives:
e Tounderstand the organizatiQ
e Tounderstand addressing
e To understand 80

D/aCcCeSS memory
i onproller architecture
ing principles for 8086 and 8051

e Tounderstand the

operatioRf-8986— ntroduction to 80286-80386 and 80486 and Pentium.

.'"' \ ! and M aximum M ode Oper ations

Ing set, Addressing modes- Minimum and Maximum mode
“.*-hﬁo of 8086-8086 Control signal interfacing—Read and write cycle
timing diagrams.
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UNIT-II:

Assembly L anguage Programming
Assembly Directives-Macro's— Algorithms for Implementation
Loop—-WHILE-REPEAT and IF-THEN-ELSE Features-Addre

and Instruction set of 8051-Assembly language programmil—

Development systems and tools. @
UNIT-V:

I/O Interface

8255 PPI— Architecture of 8255-Modes of oper
to 8086 using 8255-Interfacing A to D convel
converters— Stepper motor interfacing— Static nie yterfacing with 8086—
DMA controller (8257)-Architecture—I nterfaciQg '
Programmable Interrupt Controller (8259)Command words and operating
modes of 8259— Interfacing of 8259-Keyk display controller (8279)—

8279.

UNIT-V:

Introduction to 8051 Micr.

Overview of 8051 Micro % Architecture— Register set—1/O ports
and Memory Organi rupts-Timers and Counters—Serial

Communication. 47

UNIT-VI:
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\ e able to understand the microprocessor capability in general
d explore the eval ution of microprocessors.
F'0 be able to understand the addressing modes of microprocessors

To be able to understand the micro controller capability
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1

Refer ence Books:
. RS. Kaer, “ A Text s-

To be able to program mp and mc
To be able to interface mp and mc with other electronic devj

To be able to develop cyber physical systems
Text Books: @

1

Microprocessors and Interfacing, Douglas V Hall, aw Hill,
2" Edition. o

Kenneth J Ayala, “The 8051 Mi ol Architecture,
Programming and

Applications’, Thomson Publishers, 2 .

Ray and Burchandi, “Advanced Micro rs and Interfacing”,

Tata McGraw—Hill.

Microprocessors and Micro

Controllers’, 1.K. Intern Pulfishing House Pvt. Ltd.
Ajay V. Deshmukh, “ ocontyrdllers — Theory and Applications’,
Tata McGraw—Hil p 2005.

Ajit Pal, “Micr ol — Principles and Applications’, PHI
Learning Pvt Ltd\ 2011

O
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UTILIZATION OF ELECTRICAL ENERGY

Il Year —II SEMESTER

Preamble:

This course primarily deals with utilization of electrical enerated
from various sources. It is important to understand Athe technical reasons
behind selection of motors for electric drives based on the chircteristics of
loads. Electric heating, welding and illumination & e important loads in
the industry in addition to motor/drives. Anothe

e To understand the operating pr eS and characteristics of traction
motors with respect to sp i ature ,|oading conditions.

e To acquaint with the yypes of heating and welding
techniques.

e To study the basic{rivici lumination and its measurement.

e Tounderstand diff%of lightning system including design.

e To understand
speed—tir@cu
e To underst
for brakmg,

e ic principle of electric traction including
f different traction services.

od of calculation of various traction system
ion and other related parameters, including

of electric drives, starting and running characteristics—
Temperature riss-Applications of electric drives-Types of
ontinuous-Intermittent and  variable loads-Load

heating and dielectric heating.
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Electric Welding

Electric welding—Resistance and arc welding—Electric welding equigm
Comparison between AC and DC Welding

UNIT =1I11:

Illumination fundamentals

Introduction, terms used in illumination—Laws of illuminatian—Polax curves—
Integrating sphere-Lux meter—Sources of light

UNIT —1V: &

Various Illumination M ethods
Discharge lamps, MV and SV lamps — Comparl

filament lamps and fluorescent tubes—Basic pri Q
and design of lighting and flood lighting—LED | o:%
UNIT —V:

Electric Traction —1

System of electric traction and
electric traction systems in Indi

Mechanics of train movement—:
Trapezoidal and quadrilateral i rves.

UNIT - VI: &
Electric Traction —11

Calculations of tractive\effor wer —Specific energy consumption for
given run—Effect & yl celeration and braking retardation—Adhesive
weight and braking r iomadhesive weight and coefficient of adhesion—
Principles of energy effici tors.

L earning Outcomes Q
entify a suitable motor for electric drives and industrial

identify most appropriate heating or welding techniques for
l&applications.

to understand various level of illuminosity produced by
ent illuminating sources.

Able to estimate the illumination levels produced by various sources
and recommend the most efficient illuminating sources and should
be able to design different lighting systems by taking inputs and
constraintsin view.
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e Ableto determine the speed/time characteristics of different t of
traction motors.

e Able to estimate energy consumption levels at various of
operation.
Text Books:
1. Utilization of Electric Energy — by E. Opensha(\ Taylgx, Orient
Longman.

2. Art & Science of Utilization of electrical Energy — by Partab,
DhanpatRai & Sons. Q

Refer ence Books:

1. Utilization of Electrica Power includi
traction — by N.V.Suryanarayana, New
Publishers, 1996.

2. Generation, Distribution and Util
C.L. Wadhwa, New Age Internatio

¢ drives and Electric
rpational (P) Limited,

) electrical Energy — by
ited, Publishers, 1997.
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POWER SYSTEM ANALYSIS

Preamble:
The course is designed to give students the required kndwledge for the design
and analysis of electrical power grids. Calculati
system network using various techniques, fo
importance are covered in this course. It also d
and analysis of power system for steady state a

Learning Objectives:
e To study the development of
formation of Y,

e To study the Gauss Sei raphson, decoupled and fast
decoupled load flow methods:

e To study the concept of th ing algorithm.

e To study short circuit atiofyfor symmetrical faults
e Tostudy the effecw%Dﬁ etrical faults.
e Tostudy therot e ity analysis of power systems.

UNIT —I: O
Per Unit Represental
Per Unit Quantities-Sing diagram— Impedance diagram of a power
system — Graph try d@ﬂti — Formation of element node incidence and
bus incidence matritgs— Primitive network representation — Formation of Y—
bus matrix by pansformation and direct inspection methods.

wer flow studies — Derivation of static power flow equations
solution using Gauss-Seidel Method — Newton Raphson

ology
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UNIT =11
Z-Busformulation

Modification of Z-Bus for the changes in network (Problem
UNIT —=1V: o
Symmetrical Fault Analysis

3—Phase short circuit currents and reactances of Cl us machine-Short
circuit MVA calculations. @

UNIT -V:

Symmetrical Components & Fault anal @

Synthesis of unsymmetrical phasor from\their symmetrical components—
a— phasor—Phase - shift of

s of symmetrical components
d zero sequence networks—

UNIT = VI:
Power System Stability nal

Elementary conce}s 0 y state— Dynamic and Transient Stabilities—

at ability Power Limit-Transfer Reactance—
Synchronizing ient —Power Angle Curve and Determination of
Steady State St ion of Swing Equation-Determination of

form a Yy,s matrix for a power system network with or
utual couplings.

using different types of load flow methods.
Able to formulate the Z,,s for a power system network.

Able to find out the fault currents for all types faults with a view to
provide data for the design of protective devices.
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e Able to find out the sequence components of currents fonlany

unbalanced power system network.

e Able to anadyze the steady state, transient and dynamic ity

concepts of a power system.

Text Books:

1. Power System Analysis by Grainger and Steven: TataMcGraw

Hill.

2. Electrical Power Systems by P.S.R.Murthy, B.

3. Modern Power system Analysis — by 1.4
Mc Graw—Hill Publishing Company, 2nd

4. Power System Analysis and Design by
T.J. Overbye — Cengagel earning public

cll

Reference Books:
1. Power System Analysis—by A.R.B
2. Power System Analysis by /HadliSaada
3. Power System Analysis by B.R.Gup

N
S
S

Q

Publicatjons

tice Hall, Inc.

H Edition.
heeler Publications.
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POWER SEMICONDUCTOR DRIVES

Preamble:
This course is an extension of power electronics applicati electric

drives. This course covers in detail the basic and adyanced speed control
techniques using power electronic converters t G‘ in industry. It is
equally important to understand the four quadrant ope electric drives
and slip power recovery schemesin induction

Sed

Al

L earning Objectives:
e To learn the fundamentals of
braking methods.

e To analyze the operatig
motors and four quadra
converters.

e Todiscussthe converter con dc motors in various quadrants.

e To understand th f speed control of induction motor by
using AC voltagee% d voltage source inverters.

e To learn the pri 0 ic rotor resistance control and various
dlip power recovery es.

e Tounder th control mechanism of synchronous motors

UNIT-:

ive and different electric

converter controlled dc
of dc motors using dual

aton of load torques — Steady state stability — Load
K \quadrant operation of drive (hoist control) — Braking

of speed control techniques — Separately excited and series motors
b by full converters — Output voltage and current waveforms —
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UNIT-II:
Control of DC motorsby DC-DC converters (Type C & Type D)
Single quadrant — Two quadrant and four quadrant chopper fed ey

voltage and current waveforms — Speed-torque expressions — Speed-19

excited and series excited motors — Continuous current operd lI

characteristics —Four quadrant operations — Closed loop g
diagrams only).

UNIT-V:
Induction motor control — Stator side

Variable voltage characteristics—Control of Indu
Controllers — Waveforms —Speed torque chara

PWM control — Closed loop operation of ind
Diagram Only).

UNIT-V:
Control of Induction motor — R
Static rotor resistance control — S[Ip

UNIT-VI: %
Control of Synchronous or

Separate control &self
controlled synchrafjoys s by VSI- Closed Loop control operation of

synchronous motor
control—Pulse width mo

recovery schemes — Static
formance and speed torque

Q:l;u: the operation of three phase converter controlled dc motors
3 o quadrant operation of dc motors using dual converters.

n the converter control of dc motorsin various quadrants.

plain the concept of speed control of induction motor by using
AC voltage controllers and voltage source inverters.

Explain the principles of static rotor resistance control and various
dlip power recovery schemes.
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e Explain the speed control mechanism of synchronous motors

Text Books:
1. Fundamentals of Electric Drives— by G K Dubey Narosa P
2. Power Semiconductor Drives, by SB. Dewan,

A.Straughen, Wiley-India Edition.
Reference Books: @
1. Electric Motors and Drives Fundamentals, Typgs and Agllications, by
Austin Hughes and Bill Drury, Newnes.
2. Thyristor Control of Electric drives — anyam Tata

McGraw Hill Publications.
ns by M.H. Rashid,

3. Power Electronic Circuits, Devices and
4. Power Electronics handbook by My g H.Rashid, Elsevier.

PHI.
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MANAGEMENT SCIENCE

UNIT I
Introduction to Management: Concept —nature and i ance of

Management — Functions of Management — Evalugtion ofcylanagement
thought- Theories of Motivation — Decisio i

structure.
UNIT I
Operations Management: Principles and eS anagement — Work

study- Statistical Quality Control- Con s (P-chart, R-chart, and
Cchart).
Simple problems- Material Manage r Inventory control- EOQ,
ABC analysis (simple problems) BC analysis (HML, SDE,

VED, and FSN analysis).
UNIT 111
Functional Management:%%g RM, HRD and PMIR- Functions of

>

HR Manager- Wage pay mple Problems) — Job Evaluation and
Merit Rating - Marketin, ent- Functions of Marketing — Marketing
strategies based on/pro ife Cycle, Channels of distributions.

UNIT IV

Project Managnt: (PE PM): Development of Network — Difference
between PERP@ Idéntifying Critical Path- Probability- Project

temporary Management Practice: Basic concepts of MIS, MRP,
Sty Time (JIT) system, Total Quality Management (TQM), Six sigma and
Capability Maturity Model (CMM) Levies, Supply Chain Management,
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Enterprise Resource Planning (ERP), Business Process outsourcing ),
Business process Re-engineering and Bench Marking, Balanced Scor
Text Books
1. Dr. P. Vijaya Kumar & Dr. N. Appa Rao, ‘Manag ce'
Cengage, Delhi, 2012.
2. Dr. A.R. Aryasri, Management Science’ TMH 2011@

References

1. Koontz & Weihrich: ‘ Essentials of mana MH Z011.

2. Seth & Rastogi: Global Management age learning,
Delhi, 2011.

3. Robbins: Organizational Behaviour, Peal's \cations, 2011.

4. Kanishka Bedi: Production & Operatic anagement, Oxford
Publications, 2011.

5. Philip Kotler & Armstrong: Pri of Marketing, Pearson
publications.

6. Biswgjit Patnaik: Human R0 agement, PHI, 2011.

7. Hitt and Vijaya Kumar: St

Objective:
To familiarize with the pro agement and to provide basic insights
into select contemporary practices.
Codes/ Tables: O
Normal Distributio n Tables need to be permitted into the
examination Halls.

<
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POWER ELECTRONICSLAB

L earning objectives: @

e To study the characteristics of various power\glectroni¢ydevices and
analyze firing circuits and commutation '

e

e To analyze the performance of single—phs
wave bridge converters, single-phage” dual “converter with both
resistive and inductive loads.
e To understand the operation of @.‘o‘
e ON

converter with resistive and indug
e To understand the working converter, Boost converter,
inverter.

controller and cyclo

Any 10 of the Following Exp entsage to be conducted
Study of Characteristic ) SFET & IGBT

Gate firing circuits fo
Single -Phase Half

Single _Phasedl

4

© N0~ wWwDN PR
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L ear ning outcomes:
e Ableto study the characteristics of various power elect

ORILC TIEVIEE
and analyze firing circuits and commutation circuits of e'%
‘Z D

e Able to analyze the performance of singlephase S
full-wave bridge converters, single-phase dual carlverterdvith both
resistive and inductive loads.

e Ableto understand the operation of AC volt
converter with resistive and inductive |

e Ableto understand the working of Buck c
single—phase bridge inverter and PWM

contr%er and cyclo

oost converter,

Q

~
S
S
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ELECTRICAL MEASUREMENTSLAB

Learning Objectives:
e To understand the correct function of electrical p ers and
calibration of voltage, current, single phase and(three pi‘@e power and

energy, and measurement of electrical f resistance,
inductance and capacitance of a circuits thro ropriate methods.
e To understand measurement of illuminat} cal lamps.

e To understand testing of transformer ail.
e To measure the parameters of chok

Any 10 of the following experiments g ducted
1. Cdlibration and Testing of si
2. Cadlibration of dynamometer

PMMC voltmeter.
4. Kelvin'sdouble Bridg caSuier
Tolerance.
5. Capacitance M m ing Schering bridge.

6. Inductance

7. Measurement of
for balancedJ oading.

re using Anderson bridge.
reactive power with singlephase wattmeter

. electriea N .
10. Cdli PF wattmeter — by direct loading.

11, Megsureent of 3 phase power with single watt meter and 2 No’'s of

Rase angle of given C.T. by Null method.
Ftesting by comparison — V.G. as Null detector — Measurement of %
atio error and phase angle of the given P.T.

14 Dielectric oil testing using H.T. testing Kit

\ ng using mutual Inductor — Measurement of % ratio error and
9
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15.
16.
17.

18.
19.

20.
21.

Learning Outcomes:
e To be ableto measure accurately the

e Tobeableto measureilluminatio

LVDT and capacitance pickup — characteristics and Calibration
Resistance strain gauge — strain measurements and Calibration

Polar curve using Lux meter, Measurement of intensity of illu ion
of fluorescent lamp.

Transformer turns ratio measurement using AC. bridge.

A.C. Potentiometer — Polar form/Cartesian form —
Voltmeter, Parameters of Choke.

Parameters of choke coil.

current, power, energy and electrical ¢
inductance and capacitance.

A\- eters voltage,
% aracteristics of resistance,
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RENEWABLE ENERGY SOURCESAND SYSTE

IV Year —1 SEMESTER

Preamble:

This course gives a flavor of renewable sources and
It introduces solar energy its radiation, lect
applications. This covers generation, design, effi
various renewable energy sources including solar, wi
cells and geothermal systems.

ems to the students.

, stofage and its
acteristics of
dro, biomass, fuel

L earning Objectives:

e To study the solar radiation data,
on earth’s surface.

e To study solar thermal c

e To study wind
speed ratio.

e To study basic
cell and ggth sy S.

UNIT-I:
Fundamentals of Ener gy 5

Xt Numerical problems. Introduction to solar air heaters —

ntrar[ing collectors and solar pond.
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UNIT-II:
Solar Photovoltaic Systems
Balance of systems— |V characteristics — System design: storage sizi PV

system sizing — Maximum power point techniques. Perturb
(P& O) technique — Hill climbing technique.

UNIT-V:
Wind Energy
Wind patterns — Types of turbines — Kinetic energy of — Betz

coefficient — Tip—speed ratio — Efficiency — Power output of Wd turbine —
Selection of generator(synchronous, induction Mixi power point
tracking.

UNIT-V:

Hydro and Tidal power systems

Basic working principle — Claﬁficmio@ systems. Large, small,
micro — measurement of head and flo y equation — Types of

turbines— Numerical problems.
= ion — Numerical problems —

Tidal power — Basics — Kinetic
Wave power — Basics— Kinetic

UNIT-VI:

Biomass, fudl cellsand geo

Biomass Energy: Fuel classific Pyrolysis — Direct combustion of heat
— Different digesters an i

Fuel cell: Classifiegti icienCy — VI characteristics.

Geothermal: Classifi

L earning Outco
Student shoul

Ath's

e And : ‘
e Design solar thermal collections.
[ ] eSSkl

SV,

Nes &

D

Explain basic principle and working of hydro, tidal, biomass, fuel
cell and geothermal systems.
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Solar Energy: Principles of Therma Collection and Stor . P.
Sukhatme and J. K. Nayak, TMH, New Delhi, 3" Editio

Text Books:
1.
2. Renewable Energy Resources, John Twidell and Tony m.. lor
and Francis -second edition, 2013.
3. Energy Science: Principles, Technologies and\Imp John
Andrews and Nick Jelly, Oxford.
Reference Books: &
1. Renewable Energy- Edited by Godfr rd university,
press, 3" edition, 2013.
2. Handbook of renewable technology Zobaa, Ramesh C
Bansal, World scientific, Singapore.
3. Renewable Energy Technologies & Kumar /Narosa.
4. Renewable energy technologies - al guide for beginners —

K han- TMH-2" edition.
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HVAC & DC TRANSMISSION

Preamble:
With the increasing power generation in the country and long Ce power

transmission, it is necessary that power should be tr
ultra high voltage. The topics dealt in this ject
associated with transmission line at higher voltag
high voltage and power control strategy.

smitte@’ﬂ extra and
phenomena
ents generating

L earning Objectives:
e To understand the phenomena #
operating at extra high voltages\

several phenomena viz. electyostati

with transmission line,
gives detail analysis of
charges, voltage gradient

transmission.

e To understand h conversion of AC to DC, performance of
various I@el Ise Tonversion and control characteristics of
conversion. rovides knowledge of effect of source

method of power control.

HV AC transmission
HV AC transmission — Advantages and problems — Power

ctors —Electrostatics — Field of sphere gap — Field of line charges
ties — Charge ~ potential relations for multi—conductors — Surface
gradient on conductors — Bundle spacing and bundle radius —
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Examples — Distribution of voltage gradient on sub conductors of bundle —
Examples.

UNIT —11:

Corona effects

Power loss and audible noise (AN) — Corona loss formulae — age
diagram — Generation — Characteristics — Limits and m ments.0f AN —

Relation between 1-phase and 3-phase AN levels —

Measurement of RI, RIV and excitation functio

UNIT —111:

Basic Concepts of DC Transmission
Economics & Terminal equipment of HVD
HVDC Links — Apparatus required for H
&DC transmission — Application of DC
Modern trendsin DC transmissiol

s — Comparison of AC
on System — Planning &

UNIT —1V:

Analysis of HVDC Convertersan ent Control

Choice of Converter configur nalysis of Graetz — Characteristics of 6
Pulse & 12 Pulse converter ‘wo 3 phase converters in star — Star
mode and their perform —Rinejpal of DC Link Control — Converters
Control Characteristics —(Fir gle control — Current and extinction angle

control — Effect of~sourse \Wductarice on the system — Starting and stopping
of DC link — Power ol

UNIT-V:
Reactive Power

strofin HYDC

irements in steady state — Conventional control
trol strategies sources of reactive power — AC Filters
Synchronous condensers.

Harmonics — Characteristics harmonics — Calculation of AC
— Non—Characteristics harmonics — Adverse effects of harmonics
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L ear ning Outcomes:

To be able to acquaint with HV transmission system with dto
power handling capacity, losses, conductor r i aNCe
electrostatic field associate with HV. Further knowled in

S and

area of bundle conductor system to improve
To develop ability for determining corona, r ingeyference,

es

mechanical performance.

audible noise generation and frequency spectrum ngle and
three phase transmission lines. &
To be able to acquire knowledge in tr VDC power

with regard to terminal equipments, type of

planning of HVDC system.
@o to choice of pulse
g-angle’control and effect of

To be able to develop knowledge w
conversion, control characteristic,
source impedance.

To develop knowledge of

conventiona control, filts
AC. side of HVYDC system:

Able to calculate volt sUirent harmonics, and design of
filters for six and twel ulseeQnversion.

Text Books: %g%
1. HvVDC Power i Systems:. Technology and system

Interactions —
and Publi

Poiver  Transmission by Direct Current — by E.Uhimann,
B:SPublications

VDC Transmission — J. Arrillaga.
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POWER SYSTEM OPERATION AND CONTR

Preamble: @

This subject deals with Economic operation of Power stems@ydrothermal
scheduling and modeling of turbines, generator ig,controllers. It
emphasizes on single area and two area load frequ ontrol and reactive

power control.
L earning Objectives:

e To understand optimal dispatc ation with and without
losses.

e To study the optimal schedul thermal systems.

e To study the optimal unit ¢ problem.

e To study theload frequenc trolfor single area system
e To study the PID ¢ S single area system and two area

system.
e To understand power control and compensation of
transmission lings.
UNIT-I:
Economic Operation of Systems

Optimal operatioR s Ger@z;\to in Thermal power stations, — Heat rate curve
— Cost Curve-= Mstemental” fuel and Production costs — Input—output

characteristics\Optimiim generation allocation with line losses neglected —

Optimum gereratlan allocation including the effect of transmission line
losses— Lo oeffigients — General transmission line loss formula.

eduling of Hydrothermal System: Hydroelectric power plant
Scheduling problems — Short term Hydrothermal scheduling
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UNITII:
Unit Commitment

Optimal unit commitment problem — Need for unit commitment — CO ints
in unit commitment — Cost function formulation — Solutio
Priority ordering— Dynamic programming.

UNIT-V:

L oad Frequency Control

Modeling of steam turbine — Generator — Mathematical mo of speed
governing system — Transfer function — Modeling \of Hy@y) turbine —
Necessity of keeping frequency constant — Définiti ntrol area —
Single area control — Block diagram representati an isolated power
system — Steady state analysis — Dynamic r ontrolled case —
Load frequency control of two area systel ontrolled case and

controlled case — Tie-line bias control.

UNIT-V: @
Load Frequency Controllers

Proportional plus Integral contr area and its block diagram
representation — Steady state response oad Frequency Control and
Economic dispatch control.

UNIT-VI:

Reactive Power Control

Overview of Reactive nirol — Reactive Power compensation in
transmission syst — ant and disadvantages of different types of
compensating equiprdent_f smission systems — Load compensation —
Specifications of load npensator — Uncompensated and compensated

transmission lings; Shunt “and\ series compensation — Need for FACTS
controllers.

° \ stand the unit commitment problem.

\A\u@

Understand importance of PID controllers in single area and two
Area systems.

Will understand reactive power control and line power
compensation.

to understand importance of the frequency.
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Text Books:
1. Electric Energy systems Theory — by O.l.Elgerd, Tata Mc hill

Publishing Company Ltd., Second edition.
2. Power System stability & control, Prabha Kundur, TM
y ari

3.  Modern Power System Analysis — by |.J.Nagrat h
TataMc Graw — Hill Publishing Company Ltd, 2nd 'editio
Reference Books:
1. Power System Anaysis and Desig uncanQGIover and
M.S.Sarma, THOMPSON, 3rd Edition.
2. Power System Analysis by Grainger n, Tata McGraw
Hill.

3. Power System Analysis by Hadi Edition.
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Open Elective

ENERGY AUDIT, CONSERVATION & MANA

Preamble:

This is an open elective course developed t
industry. This course covers topics such as en
energy conservation. It also covers energy effigi

vation act and
design, student

systems. In addition, economic aspects such as
life cycle costing analysisis covered in thi

L earning Objectives:

e To understand energye m scope, conservation and
technologies.

e Todesign energy effici en i

e To estimate/calculgte-payver fagtor of systems and propose suitable

compensation tech
COR 1‘3’

Unit-

Basic Principles ergy Audit and management

Energy audit ons — Concept — Types of audit — Energy index — Cost
index — Pie ch Sanikey diagrams — Load profiles — Energy conservation
schemes saving potential — Numerical problems — Principles of
energy Initiating, planning, controlling, promoting,

orting — Energy manager — Qualities and functions —
ionnaire — Check list for top management.

— Calculation of illumination level — Illumination of inclined surface to beam
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— Luminance or brightness— Types of lamps — Types of lighting — tric
lighting fittings (luminaries) — Flood lighting — White light L
conducting Polymers — Energy conservation measures.

Unit—11:

Power Factor and energy instruments

Power factor — Methods of improvement — Location of c@ wer
wer

factor with non linear loads — Effect of harmonics on actor —
Numerical problems. Energy Instruments — Watt—hour meter >Data loggers
— Thermocouples — Pyrometers — Lux meters — Tong tegters — Power
analyzer.

Unit-1V:
Space Heating and Ventilation

and air—conditioning — Insulation—Cooli Electric water heating
systems — Energy conservation methol

Unit—V
Economic Aspectsand Analysis

Unit-V1:

Computation of Ec

Calculation of simple paykatk method — Net present worth method — Power
. gﬁ

energy efficiency, conservation and various technologies.
ign'energy efficient lighting systems.

late power factor of systems and propose suitable
compensation techniques.

plain energy conservationin HVAC systems.

Calculate life cycle costing analysis and return on investment on
energy efficient technologies.
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Text Books:

1

1

Note :
EEE.

Energy management by W.R. Murphy & G. Mckay Buttef (wo
Elsevier publications. 2012

Energy efficient electric motors by John .C. Andreas, M

Inc Ltd—2" edition, 1995

Reference Books:
Electric Energy Utilization and Conservation by S ipgthy, Tata

McGraw hill publishing company Ltd. New Delki.

Energy management by Paul o Call
company—1* edition, 1998.

Energy management hand book by W.C. wiley and sons.

Energy management and conservation arma and pvenkata
seshaiah-1 K International Publishin d,2011.
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Electrical and Electronics Engineering

INSTRUMENTATION
(Open Elective)

Preamble:
Electrical and Electronic Instrumentation plays a key rol@ndustry.

With the advancement of technology day to day manual ] ance is
replaced by simply monitoring using various instruménts. Thus this course

L earning Objectives:
e To study various types of signals a epresentation.

e To study various types of tr rs—Hectrical, Mechanical,
Electromechanical, Optical

e To study and measure
quantities.

UNIT-:

Signalsand their £&p ion

e Characteristics, — Static characteristics —
rors in Measurement — Gross Errors —
alysis of random errors — Signal and their
, periodic, aperiodic, modulated signa —
and pulse code modulation.

Rexmistors — Thermocouples — Synchros — Piezo electric transducers —
“Photo diodes.
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UNIT-II:
M easur ement of Non—-Electrical Quantities
Measurement of strain — Gauge Sensitivity — Displacement — V —

Angular Velocity — Acceleration — Force — Torque — M t
Temperature, Pressure, Vacuum, Flow, Liquid level.

UNIT-V:
Digital Voltmeters

Digital voltmeters — Successive approximation, ramp, dual—Slgpe integration
continuous balance type — Micro processor b VM digital
frequency meter — Digital phase angle meter.

UNIT-V:
Oscilloscope
Cathode ray oscilloscope — Time base g
amplifiers — Measurement of phase and i-o ;}
Sampling oscilloscope — Analog ang digifal1
recorder.

UNIT-VI:
Signal Analyzers
Wave Analyzers — Frequenix\/%w‘o;'? alyzers — Heterodyne — Application
n
r

ge data loger — Transient

of Wave analyzers — Harmo yzers — Total Harmonic distortion —
Spectrum analyzers — B analyzers — Spectral displays — Vector
impedance meter —49 - eading and RM S voltmeters.

L ear ning Outcomes:
e Abléto repr ious types of signals.

eyroper knowledge to use various types of Transducers.

monitor and measure various parameters such as strain,
temperature, pressure €tc.

Able to measure various parameter like phase and frequency of
asignal with the help of CRO.

Acquire proper knowledge and able to handle various types of
signal analyzers.
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Text Books:

1. Electronic Instrumentation-by H.S.Kasi Tata MCGraw-Hill Edit
1995.

2. A course in Electricd and Electronic Measur
Instrumentation, A.K. Sawhney, Dhanpatrai& Co.

Reference Books:
1. Measurement and Instrumentation theory and reatiton, Alan

S.Morris and Reza Langari, Elsevier
2. Measurements Systems, Applications an ign\— by IZ% Doeblin

3. Principles of Measurement and Instrumen = by A.S Morris,
Pearson / Prentice Hall ofIndia

4. Modern Electronic Instrumentation and
A.D Helfrickand W.D. Cooper, Pearson

4, Transducers and Instrumentation b,
India.

ent techniques — by
all of India.

urthy, Prentice Hall of

leasury

Note : This Elective can be offer ts of All Branches including
EEE. @
%
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NON-CONVENTIONAL SOURCESOF ENERGY
(Open Elective)

Preamble:

various non—conventional energy sources including solarswiad, hydro,
biomass, fuel cells and geothermal systems.

L earning Objectives
e To study the solar radiation data, extr
on earth’s surface.

e To study solar thermal collections.

e To study solar photo voltaic systel \
e To study maximum power point t‘. nigues in solar pv and wind.

e To study wind energy go @ Stems, Betz coefficient , tip

speed ratio.

e To study basic principle orkiyig of hydro, tidal, biomass, fuel
cell and geothermal sygtems.

UNIT-I: %
Fundamentals of Energ

Energy conservation pringiple ergy scenario (world and India) — Solar
radiation: Outsid ' osphere — Earth surface — Analysis of solar
radiation data — G Radiation on tilted surfaces — Numerical

problems.

UNITHI:

Solar Thermal \\
Liquid flgk—ptatensollections: Performance analysis — Transmissivity —

Product collector efficiency factor — Collector heat removal
ical problems — Introduction to solar air heaters —
lectors and solar pond.

Rhgtovoltaic Systems

ce of systems — IV characteristics — System design: Storage sizing, PV
ystem sizing, Maximum power point techniques. Perturb and observe

(P& O) technique — Hill climbing technique.

2
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UNIT-V:
Wind Energy

Wind patterns — Types of turbines — Kinetic energy of win etz
coefficient — Tip—speed ratio — efficiency — Power output of wij
Selection of generator(synchronous, induction) — Maximum

tracking.

UNIT-V: @

Hydro and Tidal power systems

Basic working principle — Classification of hydro systems{Jarge, small,
ion — Types of

micro — Measurement of head and flow —
turbines— Numerical problems.

Tidal power — Basics — Kinetic energy equati
Wave power — Basics — Kinetic energy equation

ical problems —

UNIT-VI:
Biomass, fuel cellsand geother mal syste

Biomass Energy: Fuel classificati S= Direct combustion of heat
— Different digesters and sizing.

Fuel cell: classification — Efficien teristics.

Geothermal: classification — Dry roc quifer — Energy analysis.

L ear ning Outcomes:
Student should be able to
e Analyze solar @ﬂa extraterrestrial radiation, radiation on

collections.

basic principle and working of hydro, tidal, biomass ,fuel
andhgeothermal systems.

Renewable Energy Resources, John Twidell and Tony Weir, Taylor
and Francis.
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3. Energy Science: Principles, Technologies and Impacts, \lohn
Andrews and Nick Jelly, Oxford.
Reference Books: A
1. Handbook of renewable technology Ahmed and @.. C
Bansal,World scientific, Singapore. V
2. Renewable Energy Technologies/Ramesh & Kumar(/Nar
3. Renewable energy technologies — A practical guid inners —
Chetong Singh Solanki, PHI. o
Note : This Elective can be offered to Students hes including
EEE.
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OPTIMIZATION TECHNIQUES
(Open Elective)

Preamble:

Optimization techniques have gained importance to solve ing
design problems by developing linear and nonlinear mattiématiceh models.
The aim of this course is to educate the student to develo, matical

model by defining an objective function and constraipts in terms of design
variables and then apply a particular mathematical p ramm(Dg technique.
This course covers classical optimization tech rogramming,
nonlinear programming and dynamic programming t

L earning Objectives:
1. To define an objective function a
design variables, and then state t

2. To state single variable and mul
without and with constr

3. To explain linear progran
problem, define slack

unctions in terms of
ation problem.

optimization problems,

hnique to an optimization
8 variables, by using Simplex

method.

4. To state transportati d ignment problem as a linear
programming proo% ine optimality conditions by using
Simplex method,

5. To study explay  nonlinear programming techniques,
unconstralpied nstrained, and define exterior and interior
penalty fun imization problems.

6. ogramming technique as a powerful tool for

nterrelated decisions.
UNIT —1

I ntroductjgmrand\Slassical Optimization Techniques:
Statement Optimization problem — design vector — design constraints —

e — objective function — objective function surfaces —
Qnof~Optimization problems.

\\~ eaNOptimization Techniques

e variable Optimization — multi variable Optimization without
orslraints — necessary and sufficient conditions for minimum/maximum —

multivariable Optimization with equality constraints. Solution by method of
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Lagrange multipliers — multivariable Optimization with inequality constraints
— Kuhn — Tucker conditions.

UNIT —111:
Linear Programming
Standard form of a linear programming problem — geo ear

programming problems — definitions and theorems — solutiof of Stem of
linear simultaneous equations — pivotal reduction of a geperal gystem of

equations — motivation to the simplex method — simplex algori < Dudlity
in Linear Programming — Dual Simplex method. o

UNIT —1V:

Transportation Problem

Finding initial basic feasible solution by north brner rule, least cost
method and Vogel's approximation met ng for optimality of
bal anced transportation problems — Specia transportation problem
UNIT = V:

Nonlinear Programming:

Unconstrained cases - One
Classification, Fibonacci method and>QUadratic interpolation method -

Exterior penalty Ez}nct ethods. Introduction to convex Programming
Problem.

UNIT = VI:

ate and formulate the optimization problem, without and with
gonstraints, by using design variables from an engineering design
problem.
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arrive at an optimal solution.

3. Formulate a mathematical model and apply linear
technique by using Simplex method. Also extend the cg
Simplex method for optimal solutions.

4, Solve transportation and assignment problem
programming Simplex method.

5. Apply gradient and non-gradient methods to nponlin imization
problems and use interior or exterior_penglty fundjons for the
constraints to derive the optimal solutio

6. Formulate and apply Dynamic programmi nigue to inventory
control, production planning, engineefing~desigiy problems etc. to

reach afinal optimal solution from the %. ptimal solution.

Text Books:

1. “Engineering optimization: Theor

Age Internationa (P) Limyj

2. “Introductory Operations R
Springer (India), Pvt. LTd.

Reference Books:
1. “Optimization Met in ~Operations Research and systems
Anaysis’ — by KX/~ C. Mohan, New Age International (P)

tice”-by S. S.Rao, New

Limited, Puhlish n, 1996.
2. Operations ch Dr. S.D.Sharma, Kedarnath, Ramnath & Co
3. “Operations R AN Introduction” — by H.A.Taha, PHI Pvt.

Ltd., 6th edition

i%Jo G.Hadley.

* %%

tive can be offered to Students of All Branches except EEE.
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IV Year —1 SEMESTER 341 3

Elective—1

VLS| DESIGN <§ Z
Preamble:

In the recent times fabrication technology is revolutionized ayd especially
LSl has become so dense that on asingle IC ten t of transistors
systems and the
rtant role.

are placed. Thus integrated circuits have become in
development of fabrication technology VLSI pl

Learning Objectives:
e To provide the basic fundament
generations of IC and speed,

MOS technologi

e To understand th epts—of design rules, scaling, subsystem
design semicond
e To understandsthe sy is, smulation design verification tools,
CMOS te&Hl
UNIT -

Introduction

Introduction
technology —

_conductance and output conductance — MOS Transistor — Figure of
The pMOS transistor — The nMOS inverter — Determination of pull—

up to pull-down ratio for NMOS inverter driven by another nMOS inverter
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for an nMOS inverter driven through one or more pass Trans -
Alternative forms of pull up — The CMOS Inverter MOS transistor i
model — Bi—-CMOS Inverters.

UNIT =111

MOS and BiCOM Scircuit design processes

MOS layers — Stick diagrams — Design rules and I@ eneral
observation on the design rules, 2um double metal, ublg ) poly —
CMOS/BIiCMOS rules, 1.2um Double metal, Double, poly rules —

Layout diagrams of NAND and NOR gates and CMQS invert€y,— Symbolic
Diagrams — Trandation to Mask Form.

UNIT =1V

Basic circuit concepts

Sheet resistance — Sheet resistance concep
inverters — Area capacitance of layers —
area capacitance calculations — The dela
large capacitive loads — Propagatiqns Wiring Capacitance — Fan—in
and Fan—out characteristics — Chales ers — Transistor switches —
Realization of gates using nMOS, RgCM OS technol ogies.

t of capacitance — Some
verter delays — Driving

UNIT -V
Scaling of M OScircuit

Scaling models and scali
Limitations of scaling —
logic level and supply
Some architectural

ing factors for device parameters —
ue to sub threshold currents — Limits on
e due’'to noise — Limits due to current density —
duction to switch logic and gate logic.

UNIT - VI

cion — Elements of VHDL — Packages — Libraries and
bjects and classes — Variable assignments — Sequential
ge of subprograms — Comparison of VHDL and verilog



Electrical and Electronics Engineering

— Major net list formats for design representation — VHDL synthesls —
Programming approach.

L ear ning Outcomes
e Ability to demonstrate the fundamentals of 1C technl
various M OS fabrication technologies.
e Ability to calculate electrical properties of MOS cir€uits such as Ids
— Vds relationship, Vt, gm, gds, figure of merit, i stance,
area capacitance.

e Ability to demonstrate semi conductor|C
PAL, FPGA, CPLS s design.

e Ability to demonstrate VHDL synthesissin i
tools design verification tools, CMOS

Text Books:

ign sdch as PLA’s,

Douglas and A.Pucknell and aghian, Prentice-Hall of
India Private Limited, 200!

2. VLSl Design—K. La Kish .Prabhakar, 1.K. International
Publishing House Private Li 20P9 First Edition

3. VLSl Design-A.Shant d avitha, New Age International

Private Limited, 200%.
Refer ences Books:

1. VLS Des %B apr Das, Oxford University Press,2010.
t

2. VLSl Design . Ra & T. Latha, PHI Learning Private
Limited, 2010.
Q<
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ELECTRICAL DISTRIBUTION SYSTEMS
(ELECTIVEH)
Preamble:

This subject deals with the general concept of distribution sy ) ons
and feeders as well as discusses distribution system analy@ ion and

coordination, voltage control and power factor improvemen

L earning Objectives

Q

e To study different factors of Distributi
e To study and design the substations and di ion systems.
e To study the determination of voltage ¢ er loss.

e Tostudy the effect of compensatigfrorp:{ improvement.
e To study the effect of voltage col m ribution system.

=2

oadymodeling and characteristics —

ss factor — Relationship between
ification of loads (Residentia,
and their characteristics.

UNIT —1:

General Concepts
Introduction to distribution syst
Coincidence factor — Contributj
the load factor and loss
commercial, Agricultural an

UNIT —11:

Substations O

Location of substati of distribution substation — Service area
within primary feeders efits derived through optimal location of
substations. o

Distribution

Design Consi of distribution feeders. Radial and loop types of
primary fee tage levels — Feeder loading — Basic design practice of

the seconda ion system.

and power—loss calculations: Derivation for voltage drop and
ss in lines— Manual methods of solution for radial networks — Three
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UNIT —1V:
Protection

Objectives of distribution system protection — Types of common
procedure for fault calculations — Protective devices: Principle
of fuses— Circuit reclosures — Line sectionalizes and circuit br
Coordination
Coordination of protective devices: General coordinatj
Residual current circuit breaker RCCB (Wikipedia).

UNIT —-V:
Compensation for Power Factor | mprovemen

Capacitive compensation for power—factor contro
capacitors — shunt and series capacitors — Effe

UNIT = VI:

Voltage Control
Voltage Control: Equipment for
— Effect of AVB/AVR —Line drop

L ear ning Outcomes:
e Ableto understan tQus factors of distribution system.
e Abletodesign th% d feeders.

e Ableto determi o drop and power loss

e Ableto under the pratection and its coordination.

e Abletound fect of compensation on p.f improvement.
e Ableto underst e effect of voltage, current distribution system

Distribution Systems by Dale R.Patrick and Stephen W.Fardo,

Ocl
Dress
c Power Didribution — by A.S. Pabla, Tata McGraw-hill
Pubtihing company, 4™ edition, 1997.

ctrical Power Distribution Systems by V.Kamaraju, Right Publishers.

*k*k
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OPTIMIZATION TECHNIQUES

(Elective-l)
Preamble:
Optimization techniques have gained importance to solve ing
design problems by developing linear and nonlinear mattiématiceh models.
The aim of this course is to educate the student to develo, meatical

model by defining an objective function and constraints in terms of design
variables and then apply a particular mathematical p ramm(Dg technique.
This course covers classical optimization tech rogramming,
nonlinear programming and dynamic programming

L earning Objectives:
1. To define an objective function and-¢

%| on problem
2. To state single variable and multNYyariable optimization problems,

define slack and surplus v

4. To state transportatiop._an ignment problem as a linear
programming probl ne optimality conditions by using
Simplex method. %

5. To study and a onlinear programming techniques,

unconstrained or
functions fafopti

6. To explain D i prggramming technique as a powerful tool for
making a sequence related decisions.

<

NStr , and define exterior and interior penalty

UNIT —1:

Introduction sgical Optimization Techniques:

Statement Qtimi zation problem — design vector — design constraints —
f

constralnt Ukface~% objective function — objective function surfaces —
i Optlmlzatlon problems.

e~vgriable Optimization — multi variable Optimization without
s — necessary and sufficient conditions for minimum/maximum —
iable Optimization with equality constraints. Solution by method of
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Lagrange multipliers — multivariable Optimization with inequality constraints
— Kuhn — Tucker conditions.

UNIT —111:

Linear Programming

Standard form of a linear programming problem — geo ‘ ear
programming problems — definitions and theorems — solutiof of Stem of
linear simultaneous equations — pivotal reduction of a general gystem of
equations — motivation to the simplex method — simplex algori < Dudlity
in Linear Programming — Dual Simplex method. o

UNIT —1V:
Transportation Problem

Finding initial basic feasible solution by north brner rule, least cost
method and Vogel's approximation met ng for optimality of
bal anced transportation problems — Specia transportation problem

UNIT -V:
Nonlinear Programming:
Unconstrained cases - One

Classification, Fibonacci method and>QUadratic interpolation method -
Univariate method, Powell’ Bteepest descent method.

Constrained cases - Char Istics-6f a constrained problem, Classification,
Basic approach of Penalt n method; Basic approaches of Interior and

Exterior penalty Ez}nct ethods. Introduction to convex Programming
Problem.

UNIT = VI:

ate and formulate the optimization problem, without and with
ongtraints, by using design variables from an engineering design
problem.
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arrive at an optimal solution.

3. Formulate a mathematical model and apply linear
technique by using Simplex method. Also extend the cd
Simplex method for optimal solutions.

4, Solve transportation and assignment problem usigg Linear
programming Simplex method.

5. Apply gradient and non-gradient methods to ponlinear optimization
problems and use interior or exteriopn penalty funétions for the
constraints to derive the optimal solutions:

6. Formulate and apply Dynamic programmi jgue to inventory
control, production planning, engineg 1
reach afinal optimal solution from the's

Text Books:
1. “Engineering optimization : Th

2. “Introductory Operations

Refer ence Books: %
1. “Optimization S Operations Research and systems

Analysis’ — by~K.V. and C. Mohan, New Age International
(P) Limitéd, s, 39 edition, 1996.
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IV Year —1 SEMESTER

MICROPROCESSORS AND
MICROCONTROLLERSLAB

L earning Objectives:
e To study programming based on 8086 mi proce%r and 8051
microcontroller.

e To study 8056 microprocessor based AL i metic, logical

and shift operations.
e To study modular and Dos/Bios pra -@Q using 8086 micro
processor.

e To study to interface 8086 with 1/, 0% 1!er devices.
e To study paralel and serial ¢ W .ion using 8051 micro

controller.

Any 8 of the following experim conducted :

I. Microprocessor 8086 :

Introduction to MASM /TA%
1. Arithmetic op ulti byte addition and subtraction,

multiplication ~and n — Signed and unsigned arithmetic
operation{ A rithmetic operation.

2. Logic operat ft and rotate — Converting packed BCD to
unpackeqd BCD, ASCII conversion.

ion and Instruction prefix: Move block,

out echo) — Display characters, Strings.

evfacing 8255-PPI

Rrograms using special instructions like swap, bit/byte, set/reset etc.
Programs based on short, page, absolute addressing.

Interfacing 8259 — Interrupt Controller.
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10. Interfacing 8279 — Keyboard Display.
11. Stepper motor control using 8253/8255.
Any 2 of the following experiments are to be conducted: @

Microcontroller 8051
12. Reading and Writing on a parallel port.
13. Timer in different modes.

14. Serial communication implementation. o

15. Understanding three memory areas o grams using
above areas).
Using external interrupts.

L ear ning Outcomes: A
LAt

e  Will be able to write assembly |3 program using 8086 micro
based on arithmetic, logical, and WI ions.

e  Will be able to do mod ios programming using 8086
MIiCro processor.

e Will be ableto interface i O and other devices.

e Will be able to do serial communication using 8051
micro controllers. &
0 @
%
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IV Year —| SEMESTER g @
ELECTRICAL SIMULATION LAB

L earning objectives:
e To simulate integrator circuit, differentiator cifcuit, BoostConverter,
Buck converter, full convertor and PWM i

e To simulate transmission line by in
transformer models.

e To peform transient analysis of RL
connected to infinite bus (SMIB).

e Tofindload flow solution for atr
Rampson method.

a.  Responseto pulseinput
b. Responseto step input

¢c. Responsetosinu inp

2. Analysis of three phase.ci resenting the generator transmission
line and load. Plot th currents & neutral current.

3. Simulation of/sing Il converter using RLE loads and single

tr using RL loads.

ot locus and nyquist plots for the transfer
" order.

4. Transient analysis of single machine connected to infinite bus (SM1B).
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L ear ning outcomes:

Able to smulate integrator circuit, differentiator circuit{(B
converter, Buck converter, full convertor and PWM inverter:

Able to simulate transmission line by incorporating lj

transformer models.

Able to perform transient analysis of RLC ci ngle
machine connected to infinite bus (SMIB).

Able to find load flow solution for a transmission ork with
Newtor—Rampson method.

Reference Books:
1. “Simulation of Power Electronic
V.Ramanarayan, V.T. Ranganathan. N
2. Pspice for circuits and electronicsusi
M/s PHI Publications.
3. Pspice A/D user's manua — Mj c@.
4. Pspice reference guide i .
5. MATLAB user's manual USA.
6. MATLAB — control syst bok — Mathworks, USA.
7. SIMULINK user’ Mathworks, USA.
8. EMTPUser'sMan
9. ain circuit simulator avalable at

BTN A
Q \

<
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IV Year —1 SEMESTER

POWER SYSTEMSLAB

L earning Objectives:
To impart the practical knowledge of functioning of yarious er system
components and  determination of various parametersfgnd simyfstion of |oad
flows, transient stability, LFC and Economic di

Sequence impedances of 3 phase Alte hAy Direct method.
ABCD parameters of Transmissron-ig

Power Angle Characterigti oSt
bars.

6. Dielectric strength of Tr
7. Calibration of Tong
8&9. Load flow studies an ods.

10.  Transient Stabilit

11 Load frequgxcy ol without control
ith control

o M~ w DN

sfo

©

14. EconomicYoad disggtc ith losses.
L earning Ou
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T
IV Year —11 SEMESTER 341 3
DIGITAL CONTROL SYSTEMS

Preamble:
In recent years digital controllers have become popular due t i ability

of accurately performing complex computations at highspeeds and versatility
in leading non linear control systems. In this context, this co focuses on
the analysis and design of digital control systems.

L earning objectives:
e To understand the concepts of digital cQ stems and assemble

various components associated with i
& on for the mathematical

analog type.
analysis of digital control systems.
e To represent the discrete-time @

e The theory of z-transformations and
evaluation of state transition matkix:

e To examine the stability of the sy: dng different tests.

e To study the conventio of analyzing digital control systemsin
the w—plane.

back control by “the pole placement

e To study the design

method.”
UNIT —1: <
Introduction and sign cessing

Introduction to analog and al control systems — Advantages of digital
amﬁlks Signals and processing — Sample and hold
Neo
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methods of evaluation — Discretization of continuous — Time state egquatiohs —
Concepts of controllability and observability — Tests (without proof).

UNIT —1V:

Stability analysis

Complementary Strips — Stability criterion — Modified
criterion and jury’s stability test.

UNIT -V:
Design of discrete-time control systems by con

Transient and steady state specifications — Desiga-ds
in the w—plane for lag and led compensators — % st hnique in the z—

plane.

UNIT —VI:
State feedback controllers:

Design of state feedback controllg
sufficient conditions — Ackerman’ sfay

L ear ning outcomes:

e The students lear t of discrete time control systems
and the “know how. arious’associated accessories.

e The learner un ansformations and their role in the

mathematical siselgifferent systems(like laplace transformsin

ionfor digital systems and methods adopted for
lained.

and state-space methods of design are also

. Digital Control and State Variable Methods by M.Gopal, TMH
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.
IV Year —II SEMESTER T @
ELECTIVE —II @

ADVANCED CONTROL SYSTEMS @
Preamble:

This subject aims to study state space, describi
stability analysis including controllability and observadNity. 1t aso deals with
modern control and optimal control systems.

L earning Objectives:
e Review of the state space re
Formulation of different models
diagonalization.

e Tointroduce the concept
by pole placement techni

e Analysis of a nonlinea ferusing Describing function approach

e Formulation of
typical functio

. FormuIaIi@1
parameter

[abity, observability and design of pole placement
ests\par controllability and observability for continuous time systems —
‘*‘q’\b ing case — Minimum energy control — Time invariant case —
Ie of duality — Controllability and observability form Jordan canonical
ormand other canonical forms — Effect of state feedback on controllability
and observability — Design of state feedback control through pole placement.



Electrical and Electronics Engineering

UNIT —111:
Describing function analysis
Introduction to nonlinear systems, Types of nonlinearities, describing

functions, Introduction to phase—plane analysis.
UNIT-V:

Stability analysis

Stability in the sense of Lyapunov — Lyapunov’'s stabilit panov’s
instability theorems — Direct method of Lypanov for the linear and nonlinear
continuous time autonomous systems.

UNIT-V:
Calculusof variations

Minimization of functional of single function
Minimum principle — Control variable ineduali
state variable inequality constraints — Eul

ined minimization —
onstraints — Control and
e equation.

UNIT -VI:
Optimal control

Linear quadratic optimal regulat
regulator design by parameter~adju

regulator design by conti
Optimal controller design L%

L ear ning Outcomes:
e State spa@

problem formulation — Optimal
(Lyapunov method) — Optimal
ebraic riccatti equation (CARE) -
ework.

ation of control system and formulation of

| system using the pole placement technique
cing the concept of controllability and

odern Control Engineering — by K. Ogata, Prentice Hall of India,
3rd edition, 1998

e Automatic Control Systems by B.C. Kuo, Prentice Hall Publication
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Refer ence Books:

1

2.

Modern Control System Theory — by M. Gopa, N
International Publishers, 2nd edition, 1996

Control Systems Engineering by 1.J. Nagarath and M

Age International (P) Ltd.

Digital Control and State Variable Methods — by paky Mc
Graw— Hill Companies, 1997.

Systems and Control by Stainslaw H. Zak , Oxford .

3
Optimal control theory: an Introduction by Dgnald E.I@k by Dover
publications.

y
S
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HIGH VOLTAGE ENGINEERING
(ELECTIVE —11)

Preamble:
With the growth of power, HV power transmission has beco
subject. The performance of generating equipment requi
different phenomena occurring at higher voltage. Thus eval
insulating materials are required for protection of HV equip Keeping
this in view the course is designed to understand variQus phe@ena related
to breakdown study and withstand characteristi i i aterials. The
course also describes the generation and measu of DC, AC and
Impulse voltages as well various testing techniq

@o computation in different
efriena in gases, liquids and

L earning Objectives:
e Tounderstand electric field distri
configuration of electrode syste

e To understand HV br
solids dielectric materias:

e To acquaint with the genefati
HVDC, AC and Impul

e To understand

e Tounderstand t
e To under%and

UNIT-:
Introduction to

Electric Field Strs < Pnitgrm and non-uniform field configuration of
electrodes — ES{imation and control of electric Stress — Numerical methods

for electric field : puitation.

UNIT-HI:

griteria of breakdown in gases — Paschen's law — Liquid as

— Pure and commercial liquids — Breakdown in pure and

xepal liquid — Intrinsic breakdown — Electromechanical breakdown —

\: al breakdown —Breakdown of solid dielectrics in practice — Breakdown
imeemposite dielectrics used in practice.
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UNIT-II:
Generation of High voltages and High currents

Generation of high DC voltages — Generation of high alternating v -
Generation of impulse voltages — Generation of impulse curren i
and control of impulse generators.

UNIT-IV:

M easur ement of high voltagesand High currents

Measurement of high AC, DC and Impulse voltages — Voltages and
measurement of high currents — Direct, alternating and\l mpulsel>

UNIT-V:
Non—destructivetesting of material and elect

Measurement of DC resistivity — Measurement @
factor — Partial discharge measurements.

ic constant and loss

UNIT-VI:

High voltage testing of electri .@
Testing of insulators and bushings — %o isolators and circuit breskers
— Testing of cables — Testing of t ormgrs — Testing of surge arresters —
Radio interference measurem

L earning Outcomes: %
e To be acquaint h formance of high voltages with regard

to different configurati f electrode systems.
and theory of breakdown and withstand

High Voltage Engineering by M.S.Naidu and V. Kamargju — TMH
Publications, 3rd Edition.
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J. Kuffel by Elsevier, 2™ Edition.
3. High Voltage Engineering and Technology by Ryan, IET Publ

Reference Books:
1. High Voltage Engineering by C.L.Wadhwa, New A nals

(P) Limited, 1997.
2. High Voltage Insulation Engineering by Ravindra olfgang

Mosch, New.
Age International (P) Limited, 1995. Q ; \ <

2. High Voltage Engineering : Fundamentals by E.Kuffel, W.S. al,
S.
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SPECIAL ELECTRICAL MACHINES

(Elective—11)
Preamble:
This is an advanced course on electrical machines. Students sed
to various specia machines which are gaining importanc ry. This
course covers topics related to principles, performance an ions of
these special machines including switched reluctance motors, motors,

drives.

L earning Objective:
e To explain theory of operation and

motor.

e To explain the performance and
applications.

e To describe the operatia
dc motor.

e Todistinguish between b
e To explain the theory

of linear motors.
e To understand th ificance of electrical motors for traction

drives.

UNIT I: Q
Switched Reluctance

ation — Desi f stator and rotor pole arc — Power converter
e nfotor &Control of switched reluctance motor.

O .
t Magnet DC Motors

\‘ ction — Principle of working — Torque equation and equivalent
circuits — Performance characteristics — Moving coil motors.
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UNIT IV:

Per manent M agnet Brushless DC Motor

Construction — Principle of operation — Theory of brushless DC as
variable speed synchronous motor — Sensor less and sensor b

BLDC motors.

UNIT V:
Linear motors

Linear induction motor: Construction— principle of operation— applications.
Linear synchronous motor: Construction —_prindiple & operation—

applications.
i :: :n motor for traction

UNIT VI:
Electric Motorsfor traction drives

AC motors— DC motors —Single sided li
drives — Comparison of AC and DC tracti

L ear ning Outcomes:
The student should be able to

e Explain theory of oper andcontrol of switched reluctance

motor.

e Explain the perfo ce ntrol of stepper motors, and their
applications.

e Describe the op (o

motor.
e Didli nguig ee sh dc motor and brush less dc motor.
e Explain the th travelling magnetic field and applications of

e s%niﬂcance of electrical motors for traction drives.

haracteristics of permanent magnet dc

Specia electrical machines, E.G. Janardhanan, PHI learning private
imited, 2014.
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ELECTIVE —111

ELECTRIC POWER QUALITY <§ Z
Preamble:

Power quality is a major problem for utilities and \Customers, Customers
using sensitive critical loads need quality pow: ation of the
electrical equipment. It isimportant for the student n the power quality
issues and improvement measures provided b i companies. This
course covers the topics on voltage and curr effections, harmonics,

voltage regulation, power factor improvem Stribute generation, power
quality monitoring and measurement equi@
L earning Objectives:

e Tolearn different types of pawe
e To identify sources for

system.
e To describe power q%% d study power quality standards.
e To learn the princi oltage regulation and power factor

improvement methods.
e To eprain@e el ip between distributed generation and power
quality.
. d the p guality monitoring concepts and the usage of
mests.
UNIT-I:
Introduct

r/ quality — Concern about the power quality — General
quality and voltage quality problems — Transients — Long—
e variations — Short—duration voltage variations — Voltage

aveform distortion — Voltage fluctuation — Power frequency

Power quality terms — Voltage sags — Voltage swells and interruptions —
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Sources of voltage sag, swell and interruptions — Nonlinear loads — | EEE(@n
IEC standards. Source of transient over voltages — Principles of over

protection — Devices for over voltage protection — Utility capacitor hin
transients.

UNIT-II

Voltage Regulation and power factor improvement:

Principles of regulating the voltage — Device for voltage r ion # Utility
voltage regulator application — Capacitor for voltage regulati nd—user
capacitor application — Regulating utility voltage with{Qjstri bu@ resources —
Flicker — Power factor penalty — Static VAR co power factor
improvement.

UNIT-IV

Harmonic distortion and solutions
Voltage distortion vs. Current distortio
Harmonic indices — Sources of harmoni
Impact of capacitors, transformers,
coupling — Passive and active fi -Q'i@

onics vs. Transients —
of harmonic distortion —
meters — Point of common

UNIT-V
Distributed Generation and Quality

Resurgence of distributed ati G technologies — Interface to the
utility system — Power @ and operating conflicts — DG on low
S

voltage distribution netw

UNIT-VI <

Monitoring and I nstru tion

Power quality morin%éag nsiderations — Historical perspective of PQ
measuring instrume

\ - easurement equipment — Assessment of PQ
Apglication of intelligent systems — PQ monitoring

measuring d&ta
standards.

Explain the sources of voltage sag, voltage swell, interruptions,
ansients, long duration over voltages and harmonics in a power
stem.

Analyze power quality terms and power quality standards.
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e Explain the principle of voltage regulation and power tor
improvement methods.
e Demonstrate the relationship between distributed gener and
power quality.
ye of

e Explain the power quality monitoring concepts and \
Textbooks:

measuring instruments.

1. Electrical Power Systems Quality, Dugan R Gy McGranaghan M F,
Santoso S, and Beaty H W, Second Editjen, raw-4ill, 2012, 3
edition.

2. Electric power quality problems —M.H. EE seriesWiley

india publications, 2011.
3. Power Quality Primer, Kennedy B W tion, McGraw—Hill,

2000.
Refer ence Books:

1. Understanding Power blems: Voltage Sags and
Interruptions, Bollen M HJ, N, | EEE Press; 2000.

2. Power System Harmonics, i J and Watson N R, Second

3. Electric Power Quali hniques, W. E. Kazibwe and M. H.

Sendaula, Van No , New York.

4. Power Quality c. k CRC Press, 2001

5. Harmonics@ stems —Franciso C.DE LA Rosa-CRC Press
(Taylor & Fr

systems and Electrical Machines-EwaldF.
asoum—Elsevier.
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DIGITAL SIGNAL PROCESSING
(Elective—111)
Preamble:

Signals analysis is very important in daily life. Hence it is regyi udy
the different signals (continuous and discrete) and theif (properties. The
behavior of the signals in time and frequency domain important in
analyzing the response of the network. The tools,like —DFT, Z-

transforms may be used in the analysis of the signals. Rilters myst be required
to eliminate the unwanted signals. Hence digitalfifter design-also required to

signals. To have knowledge on the implement
must be studied.

L earning Objectives:
e To study different types of signal

e To study the applicati
systems.

e To study the FFT and i
seguences.

e To study the realizati igitdl filters and their design.

e Tostudy the multiz%% processing.

e Tostudy thearc ofdigital signal processors.

UNIT-: Y
Introduction
Introduction to Digjtal Si cessing: Discrete time signals & sequences
— Linear shift in

Q

ansform to discrete time

and its applications to discrete

n
&t — Stability and causality — Linear constant
coefficient dif{ uations.

Discrete Fourier transforms: Properties of DFT, linear
sequences using DFT, Computation of DFT. Relation between

Frequency domain representation of discrete time signals and systems — Fast
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Fourier transforms (FFT) — Radix—2 decimation in time and decimaiioh in
frequency FFT Algorithms— Inverse FFT —and FFT for composite N

UNIT-IV:

Realization of Digital Filters
Solution of difference equations of digital filters — ram
representation of linear constant — Coefficient difference éguations — Basic
structures of IR systems — Transposed forms — Basic turgs of FIR
systems — System function.

IIR Digital Filters <
Analog filter approximations — Butter worth and Ch ev — Design of IIR
Digital filters from analog filters — Desig > Analog-Digital

transformations.

FIR Digital Filters

Characteristics of FIR Digital Filters — Fre
Digital Filters using Window Techniq
Comparison of IR & FIR filters.

e

@ ponse — Design of FIR

equéncy Sampling technique —
UNIT-V:

Multirate Digital Signal Procés3ng:
Decimation — Interpolatio D sampling — Up sampling rate —
Conversion — Implementation 0 ing rate conversion.

UNIT-VI:

Introduction to Digi i r ocessor S(DSP):

Introduction to program SPs. Multiplier and Multiplier Accumulator
(MAC) — Modified bus ?yru es and memory access schemes in DSPs —
Multiple access memory” —Multiport memory — VLS| architecture —

....n ng modes — On—chip peripherals — Architecture
of TMS 320 In oduction — Bus structure — Central arithmetic logic

Able to study different types of signals and properties of systems.
Ableto apply of Fourier transform to discrete time systems.
e Ableto apply the FFT and inverse FFT to discrete sequences.
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e Abletoreaize and design digital filters.
e Ableto understand the multi—rate signal processing.
e Ableto understand architecture of digital signal processors.

Text Books:

1. Digita Signal Processng — Alan V. Opp i My hald
W. Schafer, PHI Ed., 2006

2. Digital Signal Processing, Principles, Algorithms, ications:

John G. Proakis, Dimitris G. Manolakis, Pearson Ed&cation / PHI,
2007
Refer ence Books:
1. Digital Signal Processing: Andreas A ‘ A McGraw Hill ,

2006
2. Digital Signal Processing: MH
Mc—Graw Hill, 2007.
3. DSP Primer — C. Britton

4. Fundamentals of Digital S
Schilling, Sandra L. Harri

5. Digitad Signal Proc
Applications, B.V,
2002.

rchitecture, Programming and
.Bhaskar, TATA McGraw Hill,

Q
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FLEXIBLE ALTERNATING CURRENT TRANSMISSION SYSTEM S

(FACTYS)
(Elective—111)
Preamble:
Flexible Alternating Current Transmission System controllérs have(become a
part of modern power system. It isimportant for the student and the

principle of operation of series and shunt compensators by using power
electronics. As the heart of many power electroni trolIet@ls a voltage
source converter (VSC), the student should be the operation
and control of VSC. Two modern power elec ntrollers are also
introduced.

L earning Objectives:
e To learn the basics of power flow
using FACTS controllers

e Toexplain the operation@ ralQf voltage source converter.

e To discuss compensation
power oscillationsin the

e To learn the method unt\¢gmpensation by using static VAR
compensators

e Tolearn the methads sation by using series compensators

e Toexplainthe f two modern power €lectronic controllers

(Unified Conditioner and Interline Power Flow
Controller).
UNIT-I:
Introduction to FA TSQ
Power flow i NS5y stem — Loading capability limits — Dynamic stability
consideratipns_—~\Nnportance of controllable parameters — Basic types of
FACTS edhuf'éfia, Benefits from FACTS controllers — Requirements and

urce and Current source converters

C of voltage source converter(V SC) — Single phase bridge converter —
qHiarg-wave voltage harmonics for a single-phase bridge converter —
Three~phase full wave bridge converte r— Three—phase current source
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converter — Comparison of current source converter with voltage rce
UNITHII:
Shunt Compensators-1

converter.

Objectives of shunt compensation — Mid—point voltage regu ine
segmentation — End of line voltage support to prevent voltage ingtability —
Improvement of transient stability — Power oscillation dampiQg

M ethods of controllable VAR generation

Variable impedance type static VAR generatars —\ Thyristay Controlled
Reactor (TCR) and Thyristor Switched Reactor

UNIT-V:
Shunt Compensator s—2

Thyristor Switched Reactor (TSC-TCR).
Static Compensator(STATCOM): The
and dynamic performance — Tgansiér
oscillation damping— Operating poin
control.

compensator(SVC) and
nd slope transfer function
y enhancement and power
d summary of compensation

UNIT V:
Series Compensator s

Static series compensatg Ol of series capacitive compensation —

Improvement of transi abi < Power oscillation damping — Functional

requirements. GTQthyri controlled Series Capacitor (GSC) — Thyristor

Switched Series Cap ) and Thyristor Controlled Series Capacitor
Q<

(TCSC).

basic operating principles of unified power flow
ahd Interline power flow controller(IPFC) — Application of
s on transmission lines.

UNIT-VI:
Combined Cont

Explain operation and control of voltage source converter.
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e Discuss compensation methods to improve stability and uce
power oscillations in the transmission lines.

e Explain the method of shunt compensation by using st R
compensators.

e Appreciate the methods of compensations by %

compensators.
e Explain the operation of modern power elec trollers
(Unified Power Quality Conditioner and Interlin er Flow

ic
&

Controller).
Text Books:
1. “Understanding FACTS’ N.G.Hingorani L.Guygi, |EEE

Press.Indian Edition is avail able:—St

2. “Flexible ac transmission system
Song and Allan T Johns, Institutio

Electrical Transmission
Varma, Wiley.
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ELECTIVE — IV @
N o

OOPSTHROUGH JAVA

Preamble: .

This course teaches students how to develop Java applications. Topics
covered include the Java programming language syntax, OO programming
using Java, exception handling, file input/output, threads, collection classes,

and networking. @
L earning Objectives:
e Focus on object oriented concept program structure and its
installation.
e Comprehension of jwa@ constructs, control structures
in Java

Implementing Object
hierarchies, interfa

s, Operators-Binary, Unary and ternary, Expressions, Precedence rules
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Branching, Conditional, loops.
Classes and Objects- classes, Objects, Creating Objects,
constructors-Constructor overloading, cleaning up unused obj
collector, Class variable and Methods-Static keyword, this ke
Command line arguments.

UNIT I11:

Inheritance: Types of Inheritance, Deriving classes using ext eyword,
Method overloading, super keyword, final keyword, A

Interfaces, Packages and Enumeration; | ing interface,

Access protection, java. lang package.

Exceptions & Assertions - Introduction, E
try... catch, throw, throws, finally block, ys f(hed €xception, Exception
Encapsulation and Enrichment, Assertion

UNIT IV:

MultiThreading : javalang.Thr
threads, Thread priority, Multit

n Thread, Creation of new
ng isAlive () and join (),
reads, Communication between

Syncronization, suspending and ReSthQiag
Threads \}
I nput/Output: reading and Java.io package
UNIT V:
Applets- Applet c@s, structure, An Example Applet Program, Applet
Life Cycle, paint (), A% repaint ()

Q

Event Handling -Introtuctian, Event Delegation Model, java.awt.event

Description, Soufees of Ev Event Listeners, Adapter classes, Inner
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1
2

4,

5

A wbh P

. Introduction to Javaro "
Refer ence Books:

L ear ning Outcomes:
Understand the format and use of objects.
Understand basic input/output methods and their use.

Understand object inheritance and its use.
Understand devel opment of JAV A appletsvs. JAV :

Understand the use of various system libraries. @

Text Books:
. The Complete Refernce Java, 8ed, H t iIdt,mH
. Programming in JAVA, Sachin Mah h choudhary,
Oxford.

3.

JAVA for Beginners, 4e, Joyce Farre

R. Bhavsar, Cengage
Learning.

Object oriented programming A\ JAVA, Essentials and
Applications, Raj Kumar BhuyyaxSe hu TMH.

Y Danidl Liang, Pearson.

JAV A Programming ar. Pearson.

Core JAVA, BI ara Rao, Wiley, Dream Tech
Core JAVA for B s/Rashmi Kanta Das, Vikas.

Object Orient ing through JAVA , P Radha Krishna,
University P

R
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UNIX AND SHELL PROGRAMMING
(Elective—1V)

L earning Objectives: Q@

e to provide acomprehensive introduction to Shell Programming.

e have the fundamental skills required to write simple and complex
Shell scripts to automate jobs and processes in the Unix
environment.

UNIT I:
Introduction to Unix:- Architecture of Uni bres of Unix, Unix
Commands — PATH, man, echo, printf, script\passwd;, uname, who, date,
stty, pwd, cd, mkdir, rmdir, |s, cp, mv, rm, wC, Ip, od, tar, gzip.

Pa S
>'o

UNIT II :
Unix Utilities:- Introduction toUm em, vi editor, file handling

e~Syst
utilities, security by file permiss ess utilities, disk utilities,
networking commands, unlink, d gt; umount, find, unmask, ulimit,
ps, w, finger, arp, ftp, telnet, processing utilities and backup

utilities, detailed comman . are tail, head, sort, nl, unig, grep,
egrep, fgrep, cut, paste, join g,

m, cmp, diff, tr, awk, cpio.
UNIT 11 :

File Management )
create, open, close,
chmod, chown, Director

ctures, System Calls for File Management —
rite1seek, link, symlink, unlink, stat, fstat, Istat,
— opendir, readdir, closedir, mkdir, rmdir,

umask.

Introduction ells : Uni ion, Standard Streams, Redirection, Pipes,
Tee Comman , d Execution, Command- Line Editing, Quotes,
Command Stituti Job Control, Aliases, Variables, Predefined

Variableﬁ, s~ghell/Environment Customization.
Filter i
fil 3Ty
és mcharacters, Words or Lines, Comparing Files.

T Oferation, grep Family, Searching for File Content.
Scripts, Operation, Addresses, commands, Applications, grep and sed.
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awk: Execution, Fields and Records, Scripts, Operations, Patterns, A
Associative Arrays, String.

Functions, String Functions, Mathematical Functions, User —
Functions, Using System commands, in awk, Applications, awk
and awk.

UNIT V:

Interactive Korn Shell : Korn Shell Features, Two Speci
Output, Input, Exit Status of a Command, eval Command,

Positional Parameters, Argument Validation
Examples.

UNIT VI :
Interactive C Shell : C shell features
Input, Exit Status of a Command;~eva
On-Off Variables, Startup and
Command Execution Scripts.
C Shel Programming : B
Making Selections, Repeti
Positional Parameters, Ar
Examples.

oncepts, Expressions, Decisions:
arameters and Variables, changing
idation, Debugging Scripts, Script

Learning Outcon@‘
Upon completing this ¢ udents will have skillsin:
mmands to create powerful data processing
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2. Your Unix the ultimate guide, Sumitabha Das, TMH. 2nd jon.
2007-2008 Page 34 of 95.

Refer ences Books:

1. Unix for programmers and users, 3rd edition, Graha ~ ing
Ables, Pearson Education.
. PHI (A Pear

2. Unix programming environment, Kernighan and Pi son
Education.

3. The Complete Reference Unix, Rosen, Host, Kdee, Farber, Rosinski,
Second Edition, TMH. &

Q

S
S
NS
S
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Al TECHNIQUES
(Elective 1V)
Preamble:

The aim of this course is to study the Al techniques such as net orks
and fuzzy systems. The course focuses on the application of chrigyes to
electrical engineering.

L earning Objectives:
e To study various methods of Al ¥
e To study the models and architecture of Ml networks.

e To study the ANN paradigms.
e To study the fuzzy sets and operations
e To study the fuzzy logic systems.

e To study the applications of Al. @
UNIT-I:

Introduction to Al techniques

Introduction to artificia intellig
Knowledge representation — Legcni

Al techniques.
UNITHI: %&9
N

Neural Networks
Organization of the? iologica Neuron — Biologica and Artificial
neuron Models, M 0 itts neuron model, Activation functions,

Learning rules, neura k architectures- Single-layer feed-forward
networks. — Peréggtron, b g algorithm for perceptron- limitations of
Perceptron model

Slen

S~ Humans and Computers —
— Learning tasks — Methods of

UNITHIT,

SetS Membership — Uncertainty — Operations — Properties — Fuzzy
relations — Cardinalities — Membership functions.
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UNIT-V:
Fuzzy Logic System Components
Fuzzification — Membership value assignmen — Development of r ase

and decision making system — Defuzzification to crisp sets— D i
methods — Basic hybrid system.

UNIT-VI:

Application of Al techniques
Load forecasting — Load flow studies — Economic
frequency control — Reactive power control —
motors.

ad di

%fch — Load
dc and ac

Text Books:
1. Neural Networks, Fuzzy logic, Genet ms: synthesis and
applications by S.Rajasekaran an ijayalakshmi Pai — PHI
Publication.

2. Fuzzy logic with fuzzy applications Ross, TMH.

Refer ence Books:

1. Introduction to Artificial
Publishing House, 1997

2. Fundamentals of ks Architectures, Algorithms and
Applications - by lau t, Pearson.

3. Neural Network ithms, Applications and programming
Techniques an, David M. Skapura.

4. Introduction Networks usng MATLAB 6.0 by S N
Sivanandam, S i, SN Deepa TMGH

O *kk

Sy&tems — Jacek M. Zurada, Jaico

[
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POWER SYSTEM REFORMS
(Elective 1V)

Preamble:
This course introduces the concepts and issues of power sy and

aims at computation of Available Transfer Capability (ATC), Qangestion
Management, Electricity Pricing, Ancillary services Manag t Power
system operation in competitive environment.

: . <
L earning Objectives:
e To study fundamentals of power system jon and
restructuring.

e Tostudy available transfer capability.
e To study congestion management
e To study various electricity prici

e To study operation of power egulated environment.
e To study importance of A jces management.
UNITH

Over view of key issuesin tili
Introduction — Restructurin els dependent system operator (1SO) —

Power Exchange — Mar s — Market Power — Standard cost —
Transmission Pricing C ion Pricing — Management of Inter
zonal/Intra zona Qon

UNIT-I

OASIS: Open A¢sess Sane-Time Information System

Structure of QASI \m— ocessing of Information — Transfer capability on
OASIS — DefidittonssTyansfer Capability Issues — ATC — TTC — TRM —
CBM calcytations  Methodologies to calculate ATC.

agement

FOR't0 congestion management — Methods to relieve congestion

UN

otricity Pricing:
\m dpiction — Electricity price volatility electricity price indexes —
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Challenges to electricity pricing — Construction of forward price cu -
Short—time price forecasting.

UNIT-V
Power system operation in competitive environment:
Introduction — Operational planning activities of 1SO — T ool

markets — The 1SO in bilateral markets — Operational planniyig actixifies of a
Genco.

UNIT-VI O
Ancillary Services M anagement:
Introduction — Reactive power as an ancillar

Synchronous generators as ancillary service pr o

e — A review —

L ear ning Outcomes:

e  Will understand importance of po
restructuring.

e Ableto compute ATC.
e Will understand transmi
e Ableto compute electricity

e Will beableto un
environment.

e  Will understand i

n deregulated environment.
wej system operation in deregul ated

f ancillary services.

Text Books: O

1. Kankar Bhatt ath H.J. Boller, Jaap E.Daalder, ‘ Operation
tured PO stem’ Klum,er Academic Publisher — 2001

N Shahitledpour, and Muwaffaq alomoush, —
ectrical Power systems’ Marcel Dekker, Inc. 2001
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SYSTEMSENGINEERING
(Elective 1V)

Preamble:
This course is intended to introduce the student to the syst ing

process used to create multidisciplinary solutions to complek(problers which
have multiple, often conflicting objectives. The course \@il_pygvide an
overview of systems engineering in the context of, large opmental
programs. By focusing on the objectives, principles practiges of systems
engineering, the course will enable the stud

L earning Objectives:
e Tounderstand the foundations of
e Tounderstand the process of engi stems systematically
e Tounderstand how to deploy (p

e Tounderstand the suppoffing gysteras,during systems life cycle.
Qf\systems engineering in product and

e To understand the appli
service space.

ing in perspective of related

d software engineering.

e To understand
disciplines project ag

UNIT-I:
Introduction to Systeis Fundamentals — Systems Science —

Systems Thinking = el stems.
UNIT - I:
Systems Engineeriag and¥ ement: System life cycle models — System

vision and Stakeholder needs and requirements — System
i gical architecture design — Physical architecture design —
system realization — System implementation — System
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Risk Management — Measurement — Decision Management — Configuretion
Management — Information Management — Quality Management.
UNIT - V:

Applications of systems engineering — Product systems -, -
UNIT - VI:

Services Systems engineering — Enterprise systems engineerin
Enabling systems engineering — People: Enabling teams iduals —

Software engineering, Project management — Case stu o

L ear ning Outcomes:

e To be able to appreciate and evaluate eneral and apply
to specific systems.
e Should engineer successful systems fi ded purpose. Right

from concept to development.
e Should be able to successfully -. ew systems developed.

e Should be able to | Spport systems for success of

e Should be able to apply
and services.

e Should be able to e

management and %.

Text books:
1. SEBOK @Jid he Systems Engineering Body of Knowledge

(SEBOK), n — INCOSEwww.sebowiki.org/wiki/incose
systemsengin and Book.
Reference Books: Q

1 S-engReering principles and practice second edition John
wile dér Kossiakoff etal.
sNgineering with Economics, Probability and Statistics
C.Jotin. 2™ edition, 2" edition J Ross publications.

* %%

eering in engineering product

ems engineering with project
ing.

—
T
O

Proj ect
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