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‘Wti':‘-‘;;, DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

COURSE STRUCTURE-R19

I Year- I SEMESTER

Sl Course Subjects L T P | Credits
No Code
| HS1101 English 3 0 0 3
2 B51101 Mathematics - | 3 0 0 3
3 B51106 Appled Chemstry 3 0 L 3
- ES1101 Programmung for Problem Solving Usmng C 3 0 0 3
5 E51103 | Engneering Drawing 1 0 3 25
6 H51102 | Enghsh Lab 0 0 3 1.5
7 BS1107 Appled Chermstry Lab 0 0 3 1.5
! ES1102 Programmung for Problem Solving Usmg C Lab 0 0 3 1.5
9 MC110 Environmental Science 3 0 0 (0
Total Credits 16 0 12 19
I Year- Il SEMESTER
L1 Course Subjects L T | P | Credits
No Code
| B51202 Mathematics — 11 3 L L 3
2 B51203 Mathematics — 11 3 0 0 3
3 B51204 Applied Physics 3 0 0 3
- E51212 Fundamentals of Computers 3 010 3
3 ES1217 Electrigal Circuit Analysis - 1 3 0 0 3
i ESI1218 Electrical Engineermg Workshop 0 0 3 1.5
7 B51205 Apphed Physics Lab 0 0 3 1.5
! HS1203 Commumication Skills Lab 0 | 2 2
9 PR1201 Engineering Exploration Project 0 0 2 |
Total Credits 15 [ L] 21
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Il Year -1 5SEMESTER

s Course Subjects L | T | P | Credits
No | Code Catemeey
1 Electrical Circunt Analysis - 11 EE 3 - | - 3
2 Electrical Machmes-1 EE 3 e 3
3 Electronic Devices and Circuits ES 3 - - 3
4 Electro Magnetic Fields EE 3 - - 3
5 Thermal and Hydro Prime movers ES - | - 3
fa TMamageT Al Coononics & Financial B5 - | - 3
Analysis
T Thermal and Hydro Laboratory ES - -- 1.5
8 Electrical Circunts Laboratory EE - == 1.3
9 Essence of Indian Traditional Knowledge MC 3 - | - 0
Total Credits 240 | 6 21
Il Year - 11 SEMESTER
5. | Course Subjects Categany L | T | P | Credits
No Code .
1 Electrical Measurements & Instrumentation EE 3 e 3
2 Electrical Machines-11 EE 3 - - 3
3 Dngital Eléctronics ES 3 - - 3
- Control Systems EE 3 - | - 3
5 Power Systems-1 EE I - | - 3
& Signals and Svstems EE 3 - - 3
T Electrical Machines -1 Laboratory EE - | -- 3 1.5
4 Electronic Devices & Circuits Laboratory EE - | -1 3 1.5
9 Professional Ethics and Human YValues MC 3 0 0 0
Total Credits 211 0 | & 21
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COURSE STRUCTURE-R19

Il Year-1S5SEMESTER

5. | Course Subjects Categary | L | T | P | Credits
No Code
1 Power Systems-11 EE I - | - 3
2 Power Electronics EE 3 | == | = 3
3 Linear IC Applcations ES 3 - | - 3
4 Dngatal Signal Processing EE 3 - | - 3
3 | Micropmcesenre and Microcontrollers EE N 3
f Electrical Machmmes-11 Laboratory EE - | - 3 1.5
T Control Systems Laboratory EE sk | =a 2 1
B Electrical Measurements & Instrumentation | EE -t | -- 3 1.5
Laboratory
9 FSociyRelevant Projeets b= - - 1 1
Total Credits 15 0 9 20
Il Year - 11 SEMESTER
5. | Course Subjects Category [ L | T | P Credits
No Code
1 Electric Drives EE 3 - | - 3
2 Power System Analvsis EE 3 e 3
3 Data Structures ES 3= | - 3
4 Dngatal Control Systems EE 3 - | - 3
3 Elective - 1 EL 3 - | - 3
f Open Elective - 1 OE I - | - 3
7 Power Electromecs Laboratory EE - | - 3 1.5
8 Microprocessors & Microcontrollers EE -~ | -~ ] 3 1.5
Laboratory
9 Employablity Skills MC 3 - | - 0
Total Credits 18 b 21
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY : KAKINADA
KAKINADA - 533 003, Andhra Pradesh, India

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

COURSE STRUCTURE-R19

IV Year-1S5EMESTER

8. | Course Subjects Category | L | T | P | Credits
No | Code
1 Switchgear & Protection EE 3 - | - k)
2 O0Ps through JAVA ES 3 - | - 3
3 Renewable Energy Systems EE 3 - | - k)
4 Elective - 11 EL 3 - | - 3
5 HEleetive—HH — 3 = | - 3
fa Linear & Dhgital IC Apphcations Laboratory ES - | 2 l
7 Power Systems& Simulaton Laboratory EE - | 2 l
Industrial Tramming /Skall Development _ - | 2 l
) Project
Programmes / Research Project
2 _P'l.'U_rLLI.-I P "-'_i"-"'-'- 4 2
Total Credits 15 [ 0 | 10 20
IV Year - 11 SEMESTER
5. | Course Subjects Category L T | P | Credits
No | Code
1 Power System Operation & Control EE - | - 3
2 Open Elective - 11 Ok - | - 3
3 Elective - IV EL - | - 3
4 Project-11 Project = | 16 B
Total Credits L) 16 17

BS - Basic Sciences
HS — Humanity Sciences
ES — Engineering Sciences

OFE - Open Elective
EL - Elective

EE - Electrical Engineering
Proj- Project
MC-Mandatory Course

» FirstRanker.com

www.FirstRanker.com

Firstranker's choice



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

:l » FirstRanker.com

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

R-1% Syllabus for EEE - INTUK w. . £ 2019 - 20

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY: KAKINADA

KAKINADA - 533 003, Andhra Pradesh, India
DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

COURSE STRUCTURE-R19

Elective —1:
1. Dagnal IC Applications
2. Communicalion Systems
3. Computer Networks
4. Internet of Things applications to Electrical Engineering
5. VLSI Design
6. Cloud Computing
Elective — 110
. [|Utlization of Electrical Energy
2. |Data Base Management System
3. [Advanced Control Systems
4. [Electrical Machine Design
5. Hybrd Elecinc Vehicles
6. Swavam Course

Elective — 111:

Operating Systems

Neural Networks &Foezy Logic

High Voliage Engineering

Energy Auditing and Demand Siwde Management
Data Analyties with Python

Swayvam Course

SR e

Electnical Distribution Systems

HVAC & DC Transmussion

Flexible Alternating Current Transmission Systems
Power Quahty

Smart Gnd

Special Electrical Machines

G L e pd
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COURSE STRUCTURE-R19

Open Electives offered by EEE Department for (Other Branches({ Except for EEE Branch)

Open Elective-1:

Renewable Energy Sources

Essentials of Analog and Digital Electronics
Electrical Estimation and Costing

Power Electromic Devices & Circuits
Fundamentals of Electrical Machines

o e

Measurements & Instrumentation

Fundamentals of Utilization of Electrical Energy
Concepts of Power System Engineering

Basics of Control Systems

Energy Audat

1.
L
3.
4,
3.
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JAWAHARLAL NEHRU TECHNDLOGICAL UNIVERSITY:: KAKINADA
KAKINADA - 533 003, Andhra Pradesh. India
DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

COURSE STRUCTURE-R19

I Year - I semester

ENGLISH (HS1101)

Introduction

The course 15 designed to tramn students i receptive (hstening and reading) as well as
productive and interactive (speaking and writng) skills by mcorporatmg a comprehensive,
coherent and integrated approach that improves the learners” ability to effectively use English
language in academic/ workplace contexts. The shift 18 from learning about the language 1o
using the language. On successful completion of the compulsory English language course/s in
B.Tech., would be conhdeni of appeaning for imerjaional  language
qualification/prpficiency tests such as IELTS, TOEFL, or BEC, besides beng able 1o express
themselves clegrly in speech and competently handle the wrimg tasks jand verbal abality
component of fampus placement tests. Activity based teaching-learning hods would be
adopted to ensufe that learners would engage in actual useof language both m the classroom and
laboratory sesss

Course Objectives

= Facilitate effective listemng skills for better comprehension of academic lectures and
Enghsh spoken by native speakers

= Focus on appropriate reading stratégies for comprehension of various academic texts and
authentic materials

¥ Help improve speaking skills through participation in activities such as role plays,
discussions and structured talks/oral presentations

= Impart effective strategies for good writing and demonstrate the same in summarizing,
writing well organized essays, record and report useful information

= Provide knowledge of grammatical structures amd vocabulary and encourage their
appropriate use n speech and wriing

Learning Outcomes

At the end of the module, the learners will be able to

# understand social or transactional dialogues spoken by native speakers of English and
wlentify the context, topic, and pieces of specific information

# ask and answer general questions on familiar topics and introduce oneselfiothers

# employ suitable strategies for skimming and scanning to get the general 1dea of a text and
locate specific information

# recogmie paragraph structure and be able to match beginnmgs/endmgs/headings with
paragraphs

# form sentences using proper grammatical structures and correct word forms
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Lmit 1:
Lesson-1: A Drawer full of happiness from “Infotech English”, Maruthi Publications
Lesson-2: Deliverance by Premchand from “The Individual Society™, Pearson Publications.

[ Mon-detailed)
Listening: Listening to short audio texts and wdentifying the topic. Listening to short audio texts
and dentifying the context and specific pieces of information to answer a series of questions

both mn speakmng and writimg.

Speaking: Asking and answering general questions on familiar topics such as home, family,
work, studies and interests. Self introductions and introducing others.

Reading: Skimffing Texi 1o gel the main wea. Scanning 1o 1ok for specilic pieces of
mformation.

Reading for Wiriting: Paragraph writing (specific topics) using suitable cohegive devices:
linkers, sizn pofts and transition signals; mechanics of writing - punctuation, dapital letters.

Vocabulary: Technical vocabulary from across technical branches (20) GRE Vocabulary (20)
{Antonyms and Synonyms, Word applications) Verbal reasoning and sequencing of words.

Grammar: Content words and function words; word forms: verbs, nouns, adjectives and
adverbs: nouns: countables and uncountables; singular and plural basic sentence structures;
simple question form - wh-questions; word order in sentences.

Pronunciation: Vowels, Consonants, Plural markers and their realizatwons

U mit 2:

Lesson-1: Nehru's letter to his daughter Indira on her birthday from “Infotech English™,
Maruth: Publications

Lesson-2: Bosom Friend by Hira Bansode from “The Individual Seciety™, Pearson
Publications. {Mon-detailed)

Listening: Answering a series of questions about main idea and supporting ideas afier listening
to audwo texts, both m speaking and writing.

Speaking: Discussion n pairs’ small groups on specific topics followed by short structured talks.
Functional Enghsh: Greetings and leave takings.
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Reading: Identifying sequence of ideas; recognizing verbal techniques that help to link the ideas
m a paragraph together.

Reading for Writing: Summarizing - identifying main idea's and rephrasing what is read:
avouding redundancies and repetitons.

Vocabulary: Technical vocabulary from across technical branches (20 words). GRE Vocabulary
Analogmes (20 words) ( Antonyms and Synonyms, Word apphcations)

Grammar: Use of articles and zero article: prepositions.

Pronunciation: Past tense markers, word stress-di-syllabic words

Lmit 3:

Lesson-1: Stephen Hawking-Positivity *Benchmark® from “Infotech [English”, Maruthi
Publications

Lesson-2: Shakespeare’s Sister by Virginia Woolf from “The Individual Society™, Pearson
Publications. {Non-detmled)

Listening: Listening for global comprehension and summarizing what is listened to, both in
speaking and writing.

Speaking: Discussing specific topics m pairs or small groups and reporting what 18 discussed.
Functional Enghsh: Complamming and Apologmzing.

Reading: Reading a text i detail by making basic inferences - recognizing and interpreting
specific context clues; strategies to use text clues for comprehension. Critical reading.

Reading for Writing: Summarizing - identifying main idea's and rephrasing what 15 read;
avoiding redundancies and repetitions. Letter writing-types, format and principles of letter
wriling. E-mal etiquette, Writing CV7s.

Vocabulary: Technical vocabulary from across technical branches (20 words). GRE Vocabulary
(20 words) { Antonyms and Synonyms, Word applications) Association, sequencing of words

Grammar: Verbs - tenses; subject-verb agreement; drect and indirect speech, reporting verbs
for academic purposes.

Pronunciation: word stress-poly-syllabic words
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Lesson-1: Liking a Tree, Unbowed: Wangari Maathai-biography from “Infotech English™,
Maruthi Publications

Lesson-2: Telephone Conversation-Wole Sovinka from “The Individual Seciety™, Pearson
Publications. { Mon-detailed)

Listening: Making predictions while hsteming to conversahons/ transactional dwalogues without
video (only audwo ); hstering to audw-visual texts.

Speaking: Role plays for pmct::-e of conversational Enghsh in academic contexts (formal and
mformal) - asks s3ve —alormation pal—Esglish: Permissions,

Requesting, Inviting.

Reading: Studying the use of graphic elements in texts to convey ipformation, reveal
trends/patterns/felabionships, commumecative process or display comphcated data.

Reading for Wriling: Inlormanon tansier, —describe, compare,  contrast, dentify
significance/trends based on information provided(in Tigures/charts/graphs/tables. Writing SOP,
writing for media.

Vocabulary: Technical vocabulary from across technical branches (20 words) GRE Vocabulary
(20 words) (Antonyms and Synonyms,-Word applications) Cloze Encounters.

Grammar: Quantifying expressions - adjectives and adverbs: comparing and contrasting;
degrees of comparison; use of dntonyms

Pronunciation: Contrastive Stress
l -nit ﬁl.
Lesson-1: Stay Hungry-Stay foolish from “Infotech English”, Maruthi Publications

Lesson-2: Still I Rise by Maya Angelou from “The Individual Society™, Pearson Publications.
(Mon-detailed)

Listening: Identifying key terms, understanding concepts and interpreting the concepts both in
speaking and writing.

» Fi kE r.com www_FirstRanker.com

Firstranker's chaice



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

:l » FirstRanker.com

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

R-1% Syllabus for EEE - INTUK w. . £ 2019 - 20
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Speaking: Formal oral presentations on topics from academic contexts - without the use of PPT
shdes. Functional Enghsh: Suggesting/Opinion giving.

Reading: Reading for comprehension. RAP Strategy Intensive reading and Extensive reading
techmques.

Reading for Writing: Writing academic proposals- writing research articles: format and style.

Vocabulary: Technical vocabulary from across technical branches (20 words) GRE Vocabulary
(20 words) (Antonyms and Synonvms, Word applicanons) Coherence, matching emotions.

Grammar: Editing short texts — identifying and correcting common errors in grammar and

usage (articles, prepostronstensessubyectverbagreement

Pronunciation] Stress in compound words

Prescribed texy books for theory:
1. “Infotech English™, Maruthi Fubhications. [ Detauled)
1. “The Individual Society™, Pearson Publications. (Non-detaled)

Reference books:

1. Bailey, Stephen. Academic writing: A handbook for international students. Routledge,
2014.

2. Chase, Becky Tarver. Pathways: Listening, Speaking and Critical Thinking. Hemnley
ELT:

2nd Edmion, 201%.
3. Skillful Level 2 Reading & Writing Student's Book Pack (B1) Macmillan Educational.
4. Hewmngs, Martin. Cambridge Acadermic Englhsh (B2). CUP, 2012,
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I Year -1 Semester

MATHEMATICS-1 (BS1101)
(Common to all Branch's for 1 Year B. Tech)

Course Objectives:
# This course will illuminate the students i the concepts of caleulus.
# To enlighten the learners in the concept of differential equations and multivariable

calculus.

* To equip the students with standard concepts and tools at an mtermediate to advanced
level mgthematics to develop the confidence and ability among the |students to handle
varwous feal world problems and ther applications.

Course Qutco : At the end of the course, the student will be able to

# utilize mean value theorems o real life problems (L3)

* solve the differential equations related to various engineering fields (L3)

# familiarize with functions of several ¥arables which is useful in optimization (L3)

* Apply double integration technsques in evaluating areas bounded by region (L3)

# students will also learn maportant tools of calculus in higher dimensions. Students will

become familiar with 2- dimensional and 3-dimensional coordinate systems (L3 )

UNIT I: Sequences, Series and Mean value theorems: (1} hrs)
Sequences and Senes: Convergences and divergence — Rato test — Comparison tests — Integral

test — Cauchy’s root test — Alternate series — Leibnitz’s rule.

Mean Value Theorems (without proofs): Rolle’s Theorem — Lagrange’s mean value theorem —
Cauchy’s mean value theorem — Taylor’s and Maclaurin®s theorems with remainders.
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COURSE STRUCTURE-R19

UNIT 11: Differential equations of first order and first degree: {10 hrs)

Linear differential equations — Bernoulli’s equations — Exact equations and equations reducible
to exact form.

Applications: Newtons Law of cooling — Law of natural growth and decay — Orthogonal
trajectones — Electrical circunts.

UNIT I1I: Linear differential equations of higher order: (10 hrs)

Non-homogeneous equations of higher order with constant coefficients — with non-homogeneous
term of the type e™, sin ax, cos ax, polynomials in X", e V{x) and x"V(x) — Method of Vanation
of parameters.
Applhecations: LCR careuit, Simple Harmonic motion.

UNIT IV: Partjal differentiation: [ Ly hrs)

Introduction — [Homogeneous function — Euler’s theorent — Total derivative — Chain rule —
Jacobian — FuncTional dependence — Taylor s and Mg Laurent s series expanswon of functions of
two variables.

Applications: Maxima and Minima of functions of two variables without constraints and
Lagrange’s method (with constraints).

UNIT V: Multiple integrals: (8 hrs)

Double and Triple integrals — Chadge of order of integration — Change of variables.
Applications: Finding Areas and Volumes.

Text Books:

1. B.S5. Grewal, Higher Engmeering Mathematcs, 43" Edition, Khanna Publishers.
2. B. Y. Ramana, Higher Engineering Mathematics, 2007 Edimon, Tata Me. Graw Hall
Education.

Reference Books:
1. Erwin Kreyszig, Advanced Engineering Mathematics, 10" Edition, Wiley-India.
2. Joel Hass, Christopher Heil and Maurice D. Weir, Thomas calculus, 14" Edition,
Pearson.
Lawrence Turyn, Advanced Engmeering Mathematics, CRC Press, 2013.
4. Srimantha Pal, 8 C Bhunia, Engineering Mathematics, Oxford University Press.

bad
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KAKINADA - 533 003, Andhra Pradesh. India
DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

COURSE STRUCTURE-R19

I Year - 1 Semester

L T r C
0

APPLIED CHEMISTRY (BS1106)

Knowledge of basic concepts of Chemistry for Engineering students will help them as
professional engineers later in design and material selection, as well as utilizing the available
resources.

Learning Objectives:
o Importance of usage of plastics in household applhances and composites (FRP) in

! .

o  Outline |the basics for the construction of electrochemical cells, battgries and fuel cells.

# Explain| the crystal structures, and the preparation of semiconductors. Magnetic
properties are also studied.

* Recall the increase in demand for power and hence alternative sources of power are
studied due to depleting sources of fossil fuels. Advanced instrumental techniques are
miroduced.

UNIT I POLYMER TECHNOLOGY

Polymerisation:- Iniroduction-methods of polymerization (emulsion and suspension)-physical
and mechamcal properties.

Plastics: Compounding-fabricatioh. ( compression, injection, blown film, extrusion) - preparation,
properties and applications of PVC, polycarbonates and Bakelite-mention some examples of
plastic materials used in elestronic gadgets, recycling of e-plastic waste.

Elastemers:- Natural rubber-drawbacks-vulcanization-preparation, properties and applications of
synthetic rubbers (Buna 5, thiokol and polyurethanes).

Comiposite materials: Fiber remforced plastics-conducting polymers-biodegradable polymers-
bwopolymers-momedical polymers.

Learning Outcomes: Ar the end of this unit, the students will be able fo

# Outline the properties of polymers and various additives added and different methods of
forming plastic materals.

e Explain the preparation, properties and applications of some plastic materials.

Interpret the mechanism of conduction in conducting polymers .
Discuss natural and synthete rubbers and thewr applications.

UNIT 1I: ELECTROCHEMICAL CELLS AND CORROSION
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Single electrode potential-Electrochemical series and uses of series-standard hydrogen electrode,
calomel electrode-concentration cell-construction of glass electrode-Batteries: Dry cell, Ni-Cd
cells, Ni-Metal hydnde cells, L1 won battery, zinc awr cells—Fuel cells: H:-0s, CH:OH-Os,
phosphoric acid, molten carbonate.
Corrosion:-Definition-theories of corrosion (chemical and electrochemical)-galvanic corrosion,
differential acration corrosion, stress corrosion, waterline corrosion-passivity of metals-galvanic
series-factors influencing rate of corrosion-corrosion control (proper designing, cathodic
protection)-Protective  coatings: Surface preparation, cathodic and anodic  coatings,
electroplating, electroless plating (nickel). Paints (constituents, functions, special pamnts).
Learning Outcomes: Af the end of this unit, the students will be able to

# Explain the theory of construction of battery and fuel cells.

* Categorize the reasons for corrosion and study some methods of corrosion control.
UNIT III: M : STRY
Part 1 : N emental semiconducting materials:- Stowchiometrc, corftrolled valency &
chaleogen phofo/semiconductors-preparation  of semiconductors (distillatipn, zone refining,
Czochralski cryfstal pulling, epitaxy, diffusion, ion implantation) - Semicondluctor devices (p-n

junction dede g rectifier, junction transistor).

Insulators & netic materials: electnical insulators-ferto and ferr magnetism-Hall effect and
its apphications.

Part 11:

Nano materials:- Introduction-sol-gel method=-characterization by BET, SEM and TEM
methods-applications of graphene-carbon panotubes and fullerenes: Types, preparation and
apphcations

Liguid crystals:- Introduction-types-applications.

Super conductors:-Type -1, Type H-characteristics and applications

Learning Qutcomes: Af the end of this unit, the students will be able to

* Understand the importance of materials like nanomaterials and fullerenes and therr uses.
o  Understand hqud crystals and superconductors.
o Understand the preparation of semiconductors.

UNIT IV: ADVANCED CONCEPTSTOPICS IN CHEMISTRY
Computational chemisiry: Introduction, Ab Inmwo studies
Muolecular switches: characteristics of molecular motors and machines, Rotaxanes and
Catenanes as artificial molecular machines, prototypes — linear motions in rolaxanes, an acid-
base controlled molecular shuttle, a molecular elevator, an autonomous hght-powered molecular
molor
Learning Qutcomes: Af the end of this unit, the students will be able to

e Obtain the knowledge of computational chemistry

o  Understand importance molecular machines

» Ei kE r.com www_FirstRanker.com

Firstranker's chaice



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

:l » FirstRanker.com

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

R-1% Syllabus for EEE - INTUK w. . £ 2019 - 20

JAWAHARLAL NEHRU TECHNDLOGICAL UNIVERSITY:: KAKINADA
KAKINADA - 533 003, Andhra Pradesh. India
DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

COURSE STRUCTURE-R19

UNIT V: SPECTROSCOPIC TECHNIQUES & NON CONVENTIONAL ENERGY
SOURCES

Part A: SPECTROSCOPIC TECHNIQUES

Electromagnetic spectrum-UV (laws of absorption, instrumentation, theory of electronic
spectroscopy, Frank-condon principle, chromophores and auxochromes, intensity shifis,
applications), FT-IR {instrumentation and IR of some organic compounds, applications)-
magnetic resonance maging and CT scan (procedure & applcations).

Part B: NON CONVENTIONAL ENERGY SOURCES

Design, working, schematic diagram, advantages and disadvantages of photovoliaic cell,
hydropower, geothermal power, tidal and wave power, ocean thermal energy conversion.
Learning OQutcomes: Af the end of this unit, the students will be able to

* unders
# explain the different applications of analytical instruments.
* design spurces of energy by different natural sources.

Standard Bools:
1. Engmneering Chemustry by Jamn and Jan; Dhanpat Ran Publicating Co.

Reference Books:
l. Engineering Chemistry by Shikha Agarwal; Cambrdge University Press, 2019 edition.
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PROGRAMMING FOR PROBLEM SOLVING USING C (ES1101)

I Year - 1 Semesier

The ohjectives of Programming for Problem Solving Using C are

1} To learn about the computer systems, computing environments, developing of a computer
program and Structure of a C Program

2} To gain knowledge of the operators, selection, control statements and repetition in C

3) To learn about the design concepts of arrays, strings, enumerated structure and union
types. To learn about ther usage.

4) To assupilate about pointers, dynamic memory allocation and know |the significance of
Preprocgssor.

5) To assimilate about File 1/'O and significance of functions

UNIT1
Tt rercd e Tiom Ut ey
Stormg Integers, Stonng Real Numbers
Introduction to the C Language: Backgrousd,  C Programs, Identifiers, Types, Varmble,
Constants, [nput/output, Programming Examples, Scope, Storage Classes and Type Qualifiers.
Structure of a C Program: Expressions Precedence and Associativity, Side Effects, Evaluating
Expressions, Type Conversion Statemedis, Simple Programs, Command Line Arguments.

Numbering System,

UNIT I

Bitwise Operators: Exact Size Integer Types, Logical Bitwise Operators, Shift Operators.
Selection & Making Decisions: Logical Data and Operators, Two Way Selection, Multiway
Selection, More Standard Functions

Repetition: Concept of Loop, Pretest and Post-test Loops, Initialization and Updating, Event and
Counter Controlled Loops, Loops i C, Other Statements Related to Looping, Looping
Applications, Programmung Examples

UNIT 111

Arrays: Concepts, Using Armay m C, Array Apphcation, Two Dimenswonal Armays,
Multidimenswonal Arrays, Programming Example — Calculate Averages

Strings: String Concepts, C String, String Input / Output Functions, Arrays of Strings, String
Mampulation Functions String/ Data Converson, A Programmung Example — Morse Code
Enumerated, Structure, and Union: The Type Definition (Type def). Enumerated Types,
Structure, Unions, and Programmung Apphcation

UNIT IV
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Pointers: Introduction, Pointers to pomters, Compatibility, L value and R value

Pointer Applications: Arrays, and Ponters, Pomter Artthmetic and Arrays, Memory Allocation
Function, Array of Pointers, Programming Application

Processor Commands: Processor Commands

UNITV
Functions: Designing, Structured Programs, Function in C, User Defined Functions, Inter-
Function Commumication, Standard Functions, Passing Array to Functions, Passing Pomters to
Functions, Recursion

Text Input / Ouwtput: Files, Streams, Standard Library Input / Output Functons, Formatting
Input / Output Functions, Character Input / Output Functions

Binary Input / Output: Text versus Binary Streams, Standard Library, Functions for Files,
Converting File,

TEXT BOD
1. Pro ing for Problem Solving, Behrouz A. Forouzan, HKichard F.Gilberg,
CENGAGE

2. The C Programmung Language, Brian W.Kermghan, Denms M. Fiichie, 2e, Pearson
REFERENCES:

1. Computer Fundamentals and Progemmming, Sumithabha Das, Mc Graw Hll
2. Programming in C, Ashok N. Kamihane, Amit Kamthane, Pearson
3. Computer Fundamentals and Programmung in C, Pradip Dey, Manas Ghosh, OXFORD

Upon the completion of the course the student will learn
1} To write algorithms and to draw flowcharts for solving problems
2) To convert flowcharts/algorithms to C Programs, compile and debug programs
3} To use different operators, data types and write programs that use two-way' multi-way
selection
4) To select the best loop construct for a given problem
5) To design and implement programs to analyze the different pointer applications
6) To decompose a problem into functions and to develop modular reusable code
7} To apply File 'O operations
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L
I
|

ENGINEERING DRAWING (ES1I03)

Course Objective: Engineering drawing being the principal method of communication for
engineers, the objective is to introduce the students, the technigues of constructing the
various types of polvgons, curves and scales. The objective is also to visualize and
represent the 3D objects in 2D planes with proper dimensioning, scaling ete.
Unit 1
Objective: [Io mtroduce the sudents to use drawmg mstruments and [to draw polygons,
Engg. Curvis.
Polvgons: Constructing regular polvgons by general methods, mscribjng and describing
polygons orf circles.
Curves: Pgrabola, Elbhpse and Hwvperbola by general and special methods, cveloads,
mvolutes, tgneents & normals for the curves.
Scales: Plan scales, diagonal scales and vermer sCales
Unit 11
Objective: To mtroduce the students to use arthographic projections, projections of points &
simple lines. To make the students draw the projections of the lines inclined to both the
lanes.
g}llnhngrnphlc Projections: Reference plane, imporiance of reference lines, projections of
points in various quadrants, projeetions of lines, line paralle] to both the planes, line parallel
to one plane and mclined to other plane.
Projections of straight lines inclined to both the planes, determination of true lengths, angle
of nclination and traces:
Unit I
Objective: The objective is to make the students draw the projections of the plane inclined to
baoth the planes.
Projections of planes: regular planes perpendicular/parallel to one reference plane and
melined to the other reference plane; nclined to both the reference planes.

Unit IV

Objective: The objective is to make the students draw the projections of the various types of
solids in different positions inclined to one of the planes.

Projections of Solids — Prisms, Pyramids, Cones and Cylinders with the axis inclined to both
the planes.

Unit V
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Ohbjective: The objective 15 to represent the object in 3D view through wsometric views. The
student will be able to represent and convert the 1sometnc view to orthographic view and
VICE VErsa.

Conversion of isometric views to orthographic views; Conversion of orthographic views to
ISOMELTIC VIEWS,

Computer Aided Design, Drawing practice using Auto CAD, Creating 2D&3D drawings of
objects using Auto CAD

Note:In the End Examination there will be no question from CAD.

TEXT BOOKS:

1. Engmeermng Drawing by N.D. Butt, Charwot Pubhcatons
2. Engineermg Drawing by Agarwal & Agarwal, Tata McGraw Hill Bublishers

REFERENCE BOOKS:

. Engmeenng Drawing by KL Narayana & F, Kannaah, Scitech Fublishers
2. Engmneering Graphics for Degree by K.C. John, PHI Publishers
3. Engmeermg Graphics by Pl Varghese, McGrawHill Publishers
4. Engmeermg Drawing + AutoCad <K Venugopal, V. Prabhu Raja, New Age
Course Outcome: The student will learn how to visuahze 2D & 3D objects.
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ENGLISH LAB (HS1102)

LUNIT I:
Vowels, Consonants, Pronunciation, Phonetic Transcription
l-h-l I III

Past tense markprs; =TT ' . -
UNIT INI:

Rhythm & Intofation

UNIT IV:

Contrastive Stress (Homographs)

UNIT V:

Word Stress: Weak and Strong formis
Stress i compound words

References books:

1. Infotech English, Maruthi Publications (with Compact Disc).

2. Exercises mn Spoken Enghsh Part 1,2,3.4, OUP and CIEFL.

3. Enghsh Pronunciation m use- Mark Hancock, Cambndge Umversity Press.

4. Enghsh Phonetics and Phonology-Peter Roach, Cambridge University Press.

5. Enghsh Pronunciation in use- Mark Hewings, Cambridge Umiversity Press.

6.  Enghsh Pronunciation Detwnary- Damel Jones, Cambridge Umiversity Press.

7. English Phonetics for Indian Students- P. Bala Subramanian, Mac Millan
Publications.

» Fi kE r.com www_FirstRanker.com

Firstranker's choice



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

» FirstRanker.com

A Firstranker's choice
www.FirstRanker.com

www.FirstRanker.com

R-1% Syllabus for EEE - INTUK w. . £ 2019 - 20

JAWAHARLAL NEHRU TECHNDLOGICAL UNIVERSITY:: KAKINADA
KAKINADA - 533 003, Andhra Pradesh. India
DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

COURSE STRUCTURE-R19

I Year - 1 Semester

L T .
0 0 1.5

%]

APPLIED CHEMISTRY LAB (BS1107)

Introduction to Chemstry laboratory — Molanty, normality,

solutions,
volumetric tiirations, quanttative analysis

Determination of HC1 using standard Na>COs solution.

primary, secondary standard

Determination of alkalinity of a sample containing Na:zCO; and NaOH.
Determination of Mn (I1) using standard oxalic acid solution.

tion of copper (11) using standard hypo solution.

O LA L

tion of won (I11) by a colorimetric methed:

=l

method).
9.

method).
10.
11
12.
13.
14.
15.
16.

Determination of Mg ™ present i amantacad.
Determination of CaCO; present in an egg shell.
Estimation of Vitamin C.

Determination of phosphoric content in soft drinks.
Adsorption of acetic agid by charcoal.

tion of ferrous iron using standard K>Cr:0 solution.

tion of temporary and permanent hardness of water usipg standard EDTA

droxide (pH-metry

Determination of the concentration of stromg acid vs strong base (by conductometric

Determination of strong acid vs strong base (by potentiometric method).

Preparation of nylon-6, 6 and Bakelite (demonstration only).

Of the above experiments at-least 10 assessment experiments should be completed in a

Sermester.

Outcomes: The students entering into the professwonal course have practically very little
exposure o lab classes. The experiments mtroduce volumetric analysis: redox titrabons with
different indicators; EDTA titrations: then they are exposed to a few mstrumental methods of
chemical analysis. Thus at the end of the lab course, the student s exposed to different methods
of chemical analysis and use of some commonly employved instruments. They thus acquire some

expenmental skills.

Reference Books
1. A Textbook of Quantitative Analysis, Arthur J. Vogel
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FROGRAMMING FOR PROBLEM SOLVING USING C LAB (ES1202)
Course Objectives:

I Year - 1 Semesier

1) Apply the principles of C language in problem solving.

2} To design flowcharts, algorithms and knowing how to debug programs.

3) To design & develop of C programs using arrays, sirings pointers & functions.
4) To review the file operations, preprocessor commands.

Exercise 11

1. Wrife a C program to print a block F using hash (#), where the F|has a height of six
chatacters and width of five and four characters.
2. Wr}e a C program to compute the perimeter and area of a rectangle with a height of

7 inthes and width of 5 inches.
3. Wre a C program to dsplay multiple varmables.
Exercise 2:

1. Write a C program o calculate the distance between the two points.

2. Write a C program that accepts 4 integers p, q, r, & from the user where r and s are
positive and p 1s even. If g 15 greater than r and s 15 greater than p and if the sum of r
and s is greater than the sum of p and q print "Correct values”, otherwise print
"Wrong values”.

Exercise 3:

1. Write a C program to convert a string to a long integer.

2. Write a program inC which is a Menu-Driven Program to compute the area of the
varous geometrical shape.

3. Write a C program to calculate the factorial of a given number.

Exercise 4:

1. Write a program in C to display the n terms of even natural number and therr sum.

2. Write a program in C to display the n terms of harmonic series and ther sum.
1+ 12+ 13+ 14+ 1/5 .. 1/nterms.

3. Wrie a C program to check whether a miven number 18 an Armstrong number or not.

Exercise 5:
l. Write a program in C to print all unique elements in an array.
2. Write a program in C to separate odd and even integers 1n separate arrays.
3. Write a program in C to sort elements of array in ascending order.
Exercise 6:
1. Write a program in C for multiplication of two square Matrices.
2. Write a program in C to find transpose of a given matrix.
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Exercise T:
I. Wrie a program in C to search an element in a row wise and column wise sorted
matrn.
2. Write a program in C to print individual characters of string in reverse order.
Exercise 8:
l. Write a program in C to compare two strings without using string library functions.
2. Write a program in C to copy one string to another string.
Exercise 9:
1. Write a C Program to Store Information Using Structures with Dynamically Memory
Allocanon
2. Write a program 1n C to demonstrate how to handle the ponters i the program.
Exercise 10:

pf) and *{value at

: : Memory Allocaton.
Exercise 12:

1. Write a program in C to swap elemenis nsing call by reference.

2. Write a program in C to count the number of vowels and consonants in a string using
a pomnter.

Exercise 13:

1. Write a program in C to-show how a function retuming pointer.

2. Write a C program fo find sum of n elemenis entered by user. To perform this
program, allocate memory dynamically using malloc{ ) function.

Exercise 14:

l. Write a C program to find sum of n elements entered by user. To perform this
program, allocate memory dynamically using calloe{ ) function. Understand the
difference between the above two programs

2. Write a program in C to convert decimal mumber 1o binary number using the function.

Exercise 15:

1. Write a program m C to check whether a number 15 a prime number or not using the
function.

2. Write a program in C to get the largest element of an array using the function.

Exercise 16:

1. Write a program in C to append multiple lines at the end of a text file.
2. Write a program in C to copy a file in another name.
3. Write a program in C to remove a file from the disk.
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Course Quicomes:
By the end of the Lab, the student

1} Gains Knowledge on various concepis of a C language.
2} Able to draw flowcharts and write algonthms.

3) Able design and development of C problem solving skills.
4) Able to design and develop modular programming skills.
5) Able to trace and debug a program
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ENVIRONMENTAL SCIENCE (MC1101)

Learning OObjectives:
The objectives of the course are to impart:
# Overall understanding of the natural resources.
Basic understanding of the ecosystem and 1is diversity.
Acquanntance on varwus envimonmental challenges induced due to  unplanned
anthropggemc activites.
An undgrstanding of the environmental impact of developmental activities.

Awarengss on the social 1ssues, environmental legislanion and global tgeaties.

UNIT-I:
Multidisciplinary ! k and Importance —
Sustainability: Stockholm and Rio Summit—Global Environmental Challenges: Global warming
and climate change, acid rains, ozone layer depletion, population growth and explosion, effects;.
Role of information technology in environment-and human health.

Ecosystems: Concept of an ecosystem. - Structure and function of an ecosystem; Producers,
consumers and decomposers. - Energyilow in the ecosystem - Ecological succession. - Food
chains, food webs and ecological pyramids: Introduction, types, characteristic features, structure
and function of Forest ecosystem, Orissland ecosystem, Desert ecosystemn, Aquatic ecosystems.

UNIT-11:

Natural Resources: Naturdl résources and associated problems.

Forest resources: Use and over — exploitation, deforestation — Timber extraction — Mining, dams
and other effects on forest and tribal people.

Water resources: Use and over utilization of surface and ground water — Floods, drought,
conflicts over water, dams — benefits and problems.

Mineral resources: Use and exploitation, environmental effects of extracting and using mineral
resources.

Food resources: World food problems, changes caused by non-agriculture activities-effects of
modern agriculture, fertilizer-pesticide problems, water logging, salinity.

Energy resources: Growing energy needs, renewable and non-renewable energy sources use of
alternate energy sources.

Land resources: Land as a resource, land degradation, Wasteland reclamation, man induced
landslides, soi1l erosion and desertification: Role of an individual in conservation of natural
resources; Equitable use of resources for sustainable Lifestyles.
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UNIT-111:

Biodiversity and its conservation: Definition: genetic, species and ecosystem diversity-
classification - Value of biodiversity: consumpiive use, productive use, social-Biodiversity at
national and local levels. India as a mega-diversity nation - Hot-sports of biodiversity - Threats
to biodiversity: habitat loss, man-wildlife conflicts. - Endangered and endemie species of India —
Conservation of biodiversity: conservation of biodiversity.

UNIT - IV Environmental Pollution: Defintiion, Cause, effects and control measures of Air
pollution, Water pollution, Soil pollution, Noise pollution, Muclear hazards. Role of an
mdividual in prevention of pollution. - Pollution case studies, Sustainable Life Studies. Impact of
Fire Crackers on Men and his well bemg.

Solid Waste “anngement Suurtef-._ Chsslﬁu..atmm eﬂ‘e:rts and mntru] measures of urban and
mdustrial sohd : mumensm and waste pr m arlous and e — waste
management.
UNIT - V Sotial Issues and the Environment: Urban problems related to energy -Water

conservanon, re
concerns. Envi pnmental ethics: Issum and p-nssible solutions. Envirunmentl Prmeuinn Act -

-Wildlife Protecho
environmental kegislanon. -Public awareness.

Environmental Management: Impact Assessment and iis significance various stages of EIA,
preparation of EMP and EIS, Environmental audit. Ecotourism, Green Campus — Green business
and Green politics.

The student should Visim an Industry / Ecosystem and submuit a report mdividually on any 1ssues
related to Environmental Studies coursé€'and make a power point presentation.

Text Books:

1. Envrronmental Studwes, K. V5. G. Murah Krishna, VGS Pubhishers, Vyayawada

2. Envrronmental Studes, B, Rajagopalan, 2™ Edition, 2011, Oxford University Press.

3. Environmental Studies, P. N, Palamsamy, P. Mamkandan, A. Geetha, and K. Manjula
Fami; Pearson Education, Chennan

Reference:

1. Text Book of Environmental Studies, Deeshita Dave & P. Udaya Bhaskar, Cengage
Learning.

2. A Textbook of Environmental Studies, Shaashi Chawla, TMH, New Delhi

3. Envrronmental Studes, Benny Joseph, Tata McGraw Hill Co, New Dell

4. Perspectives m Environment Studies, Anubha Kaushik, C P Kaushik, New Age International
Publishers, 2014
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I Year - Il Semester L ';' P C

MATHEMATICS - 11 (BS1202)
(Common to all Branch’s for 1 Year B. Tech)

Course Objectives:

To nstruct the concept of Matrices in solving linear algebraic equations
To elucidate the different numerical methods to solve nonlinear algebraic equations

* To disseminate the use of different numerical techniques for carrying out numerical
mitegratfi

* To equip the students with standard concepis and tools at an mte
level mgthematics to develop the confidence and ability among the
varwous feal world problems and thewr apphcatons.

Course Outcorpes: At the end of the course, the student will be able to

ediate to advanced
students to handle

* develop themse meers for practical
applications (L&)

* solve system of linear algebraic equations using Gauss elimnation, Gauss Jordan, Gauss
Seidel (L3)

# evaluate approximating the raots of polynomial and transcendental equations by different
algorithms (L3)

* apply Newton's forward & backward interpolation and Lagrange’s formulae for equal
and unequal intervals (L3)

# apply different algorithms for approximating the solutions of ordnary differential

equations to s analytical computations (L3)
Unit I: Solving systems of linear equations, Eigen values and Eigen vectors: (10 hrs)
Rank of a matrix by echelon form and normal form — Solving system of homogeneous and non-

homogeneous equations linear equations — Gauss Elimination for solving system of equations —
Esgen values and Eigen vectors and therr properties.
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Unit-11: Caylev-Hamilton theorem and Quadratic forms: (10 hrs)
Cayley-Hamilton theorem (without proof) — Finding inverse and power of a matrix by Cayley-
Hamilton theorem — Reduction to Duagonal form — Quadratic forms and nature of the quadratic

forms — Reduction of quadratic form to canonical forms by orthogonal transformation.

Singular values of a matrix, singular value decomposition (Ref. Book — 1).
UNIT IIL: Iterative methods: (¥ hrs)

Introduction — Bisection method — Secant method — Method of false position — Iteration method

— MNewton-Raphson method (One vanable and simultaneous Equations) — Jacobr and Gauss-
Seidel methods [for solving system of equations.

UNIT IV: Intefpolation: (10} hrs)

Introduction — Errors in polynomial interpolation — Fiajte' differences — Fogward differences —
Backward differences — Central differences — Relations between operators — Newton's forward
and backward formulae for interpolation — Interpolation with unequal mtervals — Lagrange’s
mierpolation formula — Newton's divide difference formula.

UNIT V: Numerical integration and solution of erdinary differential equations: (10 hrs)

Trapezowdal rule — Simpson’s 13" and 3/8% rule — Solution of ordinary differential equations
by Taylor's series — Picard’s imethod of successive approximations — Euler’s method — Runge-
Kutta method (second and fourth order).

Text Books:

1. B.S. Grewal, Higher Engineering Mathematics, 43™ Edition, Khanna Publishers.
1. B. Y. Ramana, Higher Engineering Mathematics, 2007 Edimon, Tata Mc. Graw Hall
Education.

Reference Books:
1. David Poole, Linear Algebra- A modemn introduction, 4™ Edition, Cengage.

2. Steven C. Chapra, Applied Numerical Methods with MATLAB for Engineermng and
Scence, Tata Me. Graw Hill Education.
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3. M. K. Jain, 5. R. K. Iyengar and R. K. Jain, Numerical Methods for Scentific and
Engmeering Computation, New Age Internatwonal Publications.
4. Lawrence Turyn, Advanced Engmeering Mathematics, CRC Press.
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MATHEMATICS - III (BS1203)
(Common to all Branchs for 1 Year B. Tech)

Course Objectives:
* To familarize the techniques in partial differential equations
# To furnish the learners with basic coneepts and technigues at plus two level to lead them

mto advanced level by handling various real world appheations.

Course Qutcorpes: At the end of the course, the student will be able to

burl and divergence

& gshimatetheworkdomearamst - teldcrendatodrma XIS ector calculus (L3)

# apply the Laplace transform for solving differential equations (L3)

# find or compute the Fourier senes of periodic signals (L3)

* know and be able to apply iniggral expressions for the forwards and inverse Fourier
transform to a range of non-periedic waveforms (L3)

e identify solution methods for partial differential equations that model physical processes
(L3)

Unit = I: Vector calculus: (10} hrs)

Vector Differentiation: Gradient — Directional derivative — Divergence — Curl — Scalar Potential.

Vector Integration: Line integral — Work done — Area — Surface and volume integrals — Vector
mitegral theorems: Greens, Stokes and Gauss Divergence theorems (without proof).

Unit -11: Laplace Transforms: (1} hrs)

Laplace transforms of standard functions — Shifting theorems — Transforms of derivatives and
mtegrale — Unit step function — Dirac’s delia function — Inverse Laplace transforms —
Convolution theorem (with out proof).
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Applications: Solving ordmnary differential equations (mutial value problems) using Laplace
transforms.
Unit <11I: Fourier series and Fourier Transforms: (1} hrs)

Fourier Series: Introduction — Periodic functions — Fourier series of periodic function —
Dirichlet’s conditions — Even and odd functions — Change of interval — Half-range sine and
COSINE SEres.

Fourier Transforms: Fourier integral theorem (without proof) — Fourier sine and cosine integrals
— Sine and cosine transforms — Properties — mverse transforms — Finite Fourier transforms.

Unit =IV: PDE| of first order: (¥ hrs)

Formation of partial differential equations by elimination of arbitrary congtants and arbitrary
functions — Solutions of first order linear (Lagrange) eguation and nonlinepr (standard types)
equations.

UNIT V: Second order PDE and Applications: (10 hrs)

Second order PDE: Solutions of lineafpartial differential equations with constant coefficients —

aniby

RHS term of the type €™ s ax+ by), cos{ax + by). x™ y"

Applications of PDE: Method of separation of Variables — Solution of One dimensional Wave,
Heat and two-dimensional Eaplace equation.

Text Books:

1. B.S. Grewal, Higher Engineering Mathematcs, 43" Edition, Khanna Publishers.
2. B. Y. Ramana, Higher Engineening Mathematics, 2007 Editwon, Tata Me. Graw Hall
Education.

Reference Books:

1. Erwin Kreyszg, Advanced Engmeering Mathematics, 10™ Edition, Wiley-India.
2. Dean. G. Duffy, Advanced Engineering Mathematics with MATLARB, 3™ Edition, CRC
Press.
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3. Peter (0" Neil, Advanced Engineering Mathematcs, Cengage.
4. Srimantha Pal, 5 C Bhunia, Engineering Mathematics, Oxford University Press.
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APPLIED PHYSICS (BS1204)

Course Objectives:

Physics curriculum which is re-oriented to the needs of Circuital branches of graduate
engineering courses offered by Jawaharlal Nehru Technological University Kakinada that serves
as a transit to understand the branch specific advanced topics. The course is designed to:

aml Diffraction

(10hrs)

WAVE OPTICS: Principle of Superposition- Interference of light - Conditions for sustaned
Interference - Interference in thin films ' (réflected geometry) - Newton's Rings (reflected
geometry).

Diffraction - Fraunhofer Diffraction - Diffraction due to Single slit (quantitative), Double slit, N
-slits and circular aperture (qualirative) — Intensity distribution curves - Diffraction Grating —
Grating spectrum — missing «order — resolving power — Rayleigh’s criterion — Resolving powers
of Microscope, Telescope and grating (qualitative).

Unit {duicomes:
The students will be able fo

# explain the need of coherent sources and the conditions for sustained interference.
# analyze the differences between nterference and diffraction with applications.
# illustrate the resolving power of various optical instruments.
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UNIT-11 (9hrs)

QUANTUM MECHANICS: Introdection — Matter waves — de Broghe’s hypothesis —
Davisson-Germer expenmment — G. P. Thomson expermment — Hewsenberg's Uncertanity
Principle —interpretation of wave function — Schriedinger Time Independent amd Time
Dependent wave equations — Particle in a potential box.

Unit {duicomes:
The students will be able fo

# explain the fundamental concepts of quantum mechanics.
# analyze the physical significance of wave function.
# apply Sthridinger’s wave equation for energy values of a free partic

UNIT-11 (10hrs)

FREE ELECTRON THEORY & BAND THEORY OF SOLIDS : Introfluction — Classical
free electron theory (meriis and demeriis only) - Quanium Free electron theory - electrical
conductivity based on quantum free electron théory — Fermu Dirac distribution function —
Temperature dependence of Fermi-Dirac distribution function - expression for Fermi energy -
Density of states .

Bloch’s theorem (qualitative) — Kromig-Pénney model{qualmative) — energy bands m crystalline
solids — E Vs K diagram — classification of crystalline solids — effective mass of electron — m’ Vs
K diagram - concept of hole.

Umit Chutconmes:
The students will be able o

explain the varous electron theones.

calculate the Fermm energy.

analyze the physical significance of wave function .

interpret the effects of temperature on Fernm Dirac dstribution function.
summarise varous types of solids based on band theory.

Vo W W W

UNIT-IV (9hrs)

SEMICONDUCTOR PHYSICS: Introduction — Intrinsic semi conductors - density of charge
carriers - Electncal conductivity — Ferm level — extrinsic semiconductors - p-type & n-type -
Density of charge carriers - Dependence of Fermi energy on carmer concentration and
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temperature — Hall effect- Hall coefficient - Applications of Hall effect - Dnft and Diffusion
currents — Emstein’s equation.

Learning Outcomes:

The students will be able to
# classify the energy bands of semiconductors.
# outline the properties of n-type and p-type semiconductors.
# identify the type of semiconductor using Hall effect.

UNIT-V (10 hrs)

MAGNETISM & DIELECTRICS: Introduction — Magnenic dipole moment — Magnetization —
Magnetic suscgptibility and permeability — Origin of permanent magnetit moment — Bohr

magneton — Classification of magnetic materials: Dia, para & Ferro — IPomain concept of
Ferromagnetisng - Hysteresis — soft and hard magnetic materials — applications of Ferromagnetic
materal.

Introduction - D:ele::t::: ]:I-I}l.']r].'i_'ﬂllﬂn - [heleﬂnc F-;:nla:uzal:nhty_ Sus:repnb lity and Dhelectnic
constant-types | - i ~ - entational polarizatons
(qualmatve) — L::anntz Internal ﬁeld Clamsuus-‘vlmsm: equat:un - Frequency dependence of
polarization — Applications of dielectrics.

Unit Outcomes:
The students will be able to
# explain the concept of polatization in dielectric materials.
summarize various types of polarizaton of dielectrics .
interpret Lorentz field dnd Claussius- Mosotti relation in dielectrics.
classify the magnetie fmaterals based on susceptiblny and ther temperature dependence.
explain the applications of dielectric and magnetic materials .
Apply the concept of magnetism to magnetic devices.

Vou oy W W

TEXT BOOKS:
1. “A Text book of Engineering Physics™ by M.N. Avadhanulu, P.G Kshirsagar - S.Chand
Publications, 2017.

2. “Engineering Physics™ by D. K. Bhattacharya and Poonam Tandon, Oxford press (2015).
3. “Engineering Physics™ by RLK Gaur. and 5.1 Gupta., - Dhanpat Rai1 publishers, 2012.

REFERENCE BOOKS:

l. “Engmeering Physics™ by M. R. Snivasan, New Age miemational publishers (2009).

» Fi kE r.com www_FirstRanker.com

Firstranker's chaice



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

:l » FirstRanker.com

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

R-1% Syllabus for EEE - INTUK w. . £ 2019 - 20

KAKINADA - 533 003, Andhra Pradesh, India

{;ﬁ JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY: KAKINADA
== DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

[:f
-:*-‘_;:ﬂ
COURSE STRUCTURE-R19

2. “Optics™ by Ajoy Ghatak, 6™ Edition McGraw Hill Education, 2017.
3. “Sohd State Physics™ by A. J. Dekker, Mc Millan Publishers (2011).
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. ) L T P i
I Year - Il Semesier 3 0 ] 3

FUNDAMENTALS OF COMPUTER SCIENCE (E51212)

COURSE OBJECTIVES:

This course 15 designed to:

1. Explain the concepis of computers and classify based on type and generation.

2. Demonstrate the techmiques of writing algorithms pseudo codes & schematie flow of
logic n foltware development process.

3. Teach apout the purpose of networks and types of networks and m¢dia to connect the
compuigrs

4. Teach about Operating Systems and 1ts concepls.

5. Iustrat¢ about database architecture and 115 components

6. llstratg about distnbuted computing, peer to_peér, end. cloud on fdemand and uniluy
computing.

UNIT I:

A Simple Computer System: Central progessing unit, the further need of secondary storage,
Types of memory, Hardware, Software and people.

Peripheral Devices: Input, Output and. storage, Data Preparation, Factors affecting input, Input
devices, Output devices, Secondary” devices, Commumcation between the CPU and Input/
Output devices. (Text Book 1)

UNIT 11:

Problem 5olving and Programming: Algorthm development, Flowcharts, Looping, some
programming features, Pseudo code, the one-zero game, some structured programming concepls,
documents.

Programming Languages: Machine Language and assembly language, lugh -level and low
level languages, Assemblers, Compalers, and Interpreters (Text Book 1)

UNIT INI:

Computer Networks : Introduction to computer Networks, Network topologes-Bus topology,
star topology, Ring topology, Mesh topology, Hybrid topology, Types of Networks: Local area
Network, Wide Area Networks, Metropolitan Networks, Campus’ Corporate Area Network,
Personal Area Network, Network Devices- Hub, Repeater, Switch, Bndge, Router, Gateway,
MNetwork interface Card, Open System Inter connection Model (Text Book 2)
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Operating systems: Introduction, Evolution of operating systems, Process Management-
Process control block, Process operations, Process scheduling, Command Interpreter, Popular
operating systems- Microsoft DOS, Microsoft Windows, UNIX and Linux. { Text Book 2)

UNIT IV:

Database Systems: File-Oriented Approach, Database-oriented Approach-Components of
Database system, Advantages & Disadvantages of Database approach, Applications of Database
systems, Database wviews, Three-schema archatecture, Database models-Hierarchical model,
Network Model, relational Model, Object-orented Data Model Components of database
management svstems, Retrieving Data through Queres (Text Book 2)

em processing and

(Text Book 1)

UNIT V:

Emerging Computer Technologies: Dusinbuted Networking, Peer-lg-peer Compuling,
Categorization of Peer-to-peer system Applications of Peer-to-peer networks, Grid Computing-
components of Grid computing, Applications “of Gnd computing,, Cloud Computing-
characteristics of cloud computing systems, cloud computing services, cloud computing
architecture, cloud computing apphcations, Cloud computing concerns

Wireless Networks: Wireless network operations, Types of wireless networks, secunty in
wireless Networks, Limitations of wireless Networks, Bluetooth — Bluetooth Piconets, Avoiding
Interference in Bluetooth Devices, Bluetooth Security, Differences between Bluetooth and
Wireless Metworks. [ Text Book 2)

JEXT BODRS:

1. An Introduction to Computer studies —Noel Kalicharan-Cambridge
2. Fundamentals of Computers —Reema Thareja-Oxford higher education
REFERENCES:

1. Introduction to Information Technology — ITL education Solution Limited, Pearson
2. Computer Science and overview-J. Glenn Brookshear, Denmis Brylow-Pearson
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COURSE OUTCOMES:

On completion of the course the student will be able to

1. Explain the concept of mput and output devices of Computers and how it works and
recognize the basic termimology used n computer programming.

Recognize the Computer networks, types of networks and topologies.

Summarize the concepts of Operating Systems and Databases.

Recite the Advanced Computer Technologies hke Dustnibuted Computing & Wireless
Networks.

s
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L T r LN
3 0 0 3

ELECTRICAL CIRCUIT ANALYSIS - 1 (ES1217)

I Year - I Semesier

Preamble:
This course introduces the basic concepts of circuit analysis which is the foundation for all

subjects of the Electrical Engineering discipline. The emphasis of this course is laid on the basie
analysis of circuits which includes single phase circuits, magnetic circuits, network theorems,
transient analysis and network topology.

To study the performance of R-L, R-C and R/L-C circuits with variation of one of the

parameters and to understand the concept of resonance.
# To understand the applications of network theorems for analysis of electrical networks.

- ® ® @

UNIT-1

Introduction to Electrical Circuits

Basic Concepts of passive elements of R, L, C and their V-I relations, Sources (dependent and
mdependent ), Kirchoff's laws-Network reduction techniques(senes, parallel, series - parallel,
star-to-delta and delta-to-star transformation), source transformation technique, nodal analysis
and mesh analysis to DC networks with dependent and independent voltage and current sources.

UNIT-11

Magnetic Circuits

Basic definition of MMF, flux and reluctance, analogy between electrical and magnetic circuits,
Faraday's laws of electromagnetic mnduction — concept of self and mutual nductance, Dot
convention — coefficient of coupling and composite magnetic circuit, analysis of series and
parallel magnetic cmeuts.
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UNIT-1I

Single Phase A.C Systems

Periodic waveforms (deternunation of rms, average value and form factor), concept of phase
angle and phase difference — waveforms and phasor diagrams for lagging, leading networks,
complex and polar forms of representations.

Steady state analysis of R, L and C circuits,power factor and its significance, real reactive and
apparent power, waveform of instantaneous power and complex power

UNIT-1V

Analysis of AC Networks
Extension of ngde and mesh analysis to AC networks, series and parallel resonance, selectively
band width and [Quality factor, introduction to locus diagram.

UNIT-V

Network theor = = i %}
Superposition theorem, Thevenin’s theorem, MNorton's theorem, Maximum Power Transfer
theorem, Reciprocity theorem, Millman’s theoremyand compensation theorem.

Learning Outcomes:
The Student should be able to solve

Various electrical networks in presence of active and passive elements.
Electrnical networks with network topology concepts.

Any magnenic circut with varous dot conventions.

Any R, L, C networkayith sinusoidal excitation.

Any R, L, network with variation of any one of the parameters e R, L, C and f.
Electrical networks by using principles of network theorems.

" & ® #® & 8

Text Books:

I. Engmeermg Circunt Analysis by Wilham Hayt and Jack E Kemmerley.Mc Graw Hill
Company.b th ediion
2. Network Analysis: Van Valkenburg: Prentice-Hall of India Private Lid

Reference Books:

1. Fundamentals of Electrical Circuits by Charles K. Alexander and Mathew N.O . Sadiku,
Me Graw Hill Education (India)
2. Linear Circuit Analysis by De Carlo, Lin, Oxford publications
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3. Electnic Circuits — ( Schaum’™s outhmes) by Mahmood Nahwvi & Joseph Edmumister,
Adapted by Kuma Rao, 5" Edition — Mc Graw Hill.

Electric Circuits by David A. Bell, Oxford publications

Introductory Crcuit Analysis by Robert L Boylestad, Pearson Publications
Circunt Theory{ Analysis and Synthesis) by A.Chakrabarthy, Dhanpat Rai&Co.

L
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I Year - 1l Semester L T P O
] 1] 3 1.5

ELECTRICAL ENGINEERING WORKSHOP (ES1218)

Learning Objectives:

To demonstrate the usage of measuring equipment
To trmn the students in setiing up simple Wirng circuts
To impart methods in electrical machmine wining

Any 10 of the following experiments are to be conducted

1. Study of varous electrical tools and symbols.

Identify [different types of cables/wires and switches, fuses & fuse cyrriers, MCGB and
ELCEB, MCCB with ratings and usape.

Identification of types of resistors and capacitérs:

Wiring of hght/fan circutt using two way' three way control (stair case wiring)

Go-down wirmg/ Tunnel wiring

Wiring of power distribution arrangéoient using single phase MCB distnibuton board

with ELCB, mam switch and enefgy.

Measurement of voltage, current, wesistance in DC circui.

Measurement of voltage, calenlate the power factor of the circuit.

9. Wiring of backup power supply mcluding inverter, battery and load for domestic.

10. Types of earthing, physical implementation.

11. Identification of terminals of different semiconductor devices.

12. Identification of the peripherals of a computer. To prepare a report containing the block
dimgram of the CPU along with the configuration of each peripheral and s
functions Description of various 1'0 devices, power rating of computers.

13. A practice on disassembling the components of a PC and Assembling them to back to
working condition.

14. Hardware trouble shooting (Demonstration): Identification of a problem and fixing a
defective PC {improper assembly of peripherals).

15. Software troubleshooting (Demonstration): Identification of a problem and fixing the PC

for any software issues.

-

-l

o =l
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Learning Outcomes:

Explain the hmitations, tolerances, safety aspects of electrical systems and wiring.
Select wires/cables and other accessories used n different types of wiring.

Make simple hghting and power circuits.

Measure current, voliage and power i a circuit.

- ® ® @
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I Year - Il Semester L ';' P C

APPLIED PHYSIC LAB (ES1205)

(Any 10 of the following listed 15 experiments)
LIST OF EXPERIMENTS:

1. Determination of wavelength of a source-Diffraction Grating-Normal incidence.

fed

. Newton's rings — Radms of Curvature of Plano - Convex Lens.

3. Determinafion of thickness of a spacer using wedge film and parallel intérference fringes.

4. Magnetic field along the axis of a current carrying coil — Stewart and Geg’s apparatus.

5. Energy Bamt gapof o Semiconductor =T jurctior

6. Characteristics of Thermistor — Temperature Coefficients
7. Determination of dielectric constant by Charging and discharging method

8. Determination of resistivity of séemiconductor by Four probe method.

9. Study the variation of B versus H by magnetizing the magnetic material ( B-H curve).
10 Measurement of magnetic susceptibility by Gouy’s method.

11. Dispersive power of diffraction grating.

12. Resolving Power of telescope

13. Resolving power of grating

14. Determmnation of Hall voltage and Hall coefficients of a given semiconductor using Hall
effect.

15. Variation of dielectric constant with temperature.
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I Year - 1l Semester L T P 8
] 1 2 2

COMMUNICATION SKILLS LAB (H51203)

UNIT L
Oral Activity: JAM, Hypothetical Situations, Self/Peer Profile
Common Errors in Pronunciaton, Neutralisimg Accent

LUNIT I1:

Oral Activity: Tlelephome Etiquette, Role Plays

Poster Presentalons

LUNIT I00:

Oral Activity:  [Oral Presentation skills, Public speaking

Data Interpretatjon

UNIT IV:

Oral Activity:  Group Discussions: Do’s and Don’ts- Tvpes, Modahties
LUNIT V:

Oral Activity: Interview Skills: Preparatory” Techmiques, Frequently asked questions, Mock
Interviews.

Pronuncanon: Connected speech (Pausing, Tempo, Tone, Fluency etc..)

References:

Infotech English, Maruthi Publications (with Compact Disc).

Exercises n Spoken Enghsh Part 1.2.3.4, OUP and CIEFL.

Enghsh Promunciation m use- Mark Hancock, Cambridge University Press.

Enghsh Phonetics and Phonology-Peter Roach, Cambridge University Press.

Enghsh Pronunciation in use- Mark Hewings, Cambridge University Press.

Enghsh Pronunciation Dictionary- Damel Jones, Cambridge University Press.

English Phonetics for Indian Students- P. Bala Subramanian, Mac Millan Publications.

Technical Communication- Meenakshi Raman, Sangeeta Sharma, Oxford University
Press.

Techmcal Commumcation- Gajendrea Singh Chauhan, Smita Kashiramka, Cengage
Publications.

el A o

o
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L T r LN
0 0 2 1
ENGINEERING EXPLORATION PROMECT (PR1201)

COURSE OBJECTIVES:

I Year - I Semesier

* Build mindsets & foundations essential for designers

* Learn about the Human-Centered Design methodology and understand their real-world
applications

* Use Design Thinking for problem solving methodology for investigating illdefined

problemg:
*  Undergg several design challenges and work towards the final design ¢hallenge

Appl}' Design Thinking on the following Streams to

Project $tream 1: Electronics, Robotics, 10T and Sensors
Project btream 2: Computer Science and [T Apphiations
Project Stream 31 Mechamcaland Electrical Tools

Project Streamd: Eco-friendly solutions far Waste management, infrastructure, safety,
alternative energy sources, Agriculiure._Environmental science and other fields of
EngIneering.

HOW TO PURSUE THE PROJECT WORK?

* The first part will be learning-based-masking students to embrace the methodology by
exploring all the phases of design thinking through the wallet’ bag challenge and
podcasts.

* The second part will be more discussion-based and will focus on building some necessary
skills as designess-and learmng about complementary material for human- centered
design.

* The class will then divide into teams and they will be working with one another for about
2 — 3 weeks. These teams and design challenges will be the basis for the final project and
final presentation to be presented.

* The teams start with Design Challenge and go through all the phases more mn depth from
coming up with the nght question to empathizing to wdeating to prototyping and to
testing.

*  QDutside of class, students will also be gathering the requirements, identifying the
challenges, usabihty, importance etc

= At the end, Students are required to submit the final reports, and will be evaluated by the
faculty.
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TASKS TO BE DONE:
Task 1: Everyone 15 a Designer
*  Understand class objectives & harness the designer mundset
Task 2: The Wallet/Bag Challenge and Podcast
*  Gam a quick introduction to the design thinking methodology
* Go through all stages of the methodology through a simple design challenge
= Podcast: Observe, Listen and Engage with the surrounding environment and identify a
design challenge.
Task 3: Teams & Problems
»  Start Design Challenge and learn about teams & problems through this
: ' mspral I and learn how to

L (M AT M bT] [ 114 | ST TR T LH0T] ul (L% I W TURECT

Task 3: Ideating
* Continue Design Challenge and leam how to bramstorm effectively
* Encourage exploration and fosierspaces for brainstorming
*  Submat Actvity Card
Task 6: Prototypmg
= Continue Design Challénge and learn how to create effective prototypes
*  Buld tangible models and use them as commumcation tools
= Siart giving constructive feedback to classmates and teammates
*  Submut Activity Card
Task 7: Testing
= Finish Design Challenge and iterate prototypes and ideas through user feedback
= Evolve ideas and prototypes through user feedback and constructive criticism
* et peer feedback on individual and group performance
*  Submut Actvity Card
Task &:
* Final Report Submission and Presentation
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Mote: The colleges may arrange for Guest Speakers from Various Design Fields: Graphic
Design, Industrial Design, Architecture, Product Design, Orgamzational Design, etc to enrich the
students with Design Thinkmg Concept.

REFERENCES:
1. Tom Kelly, The Art of Innovation: Lessons in Creativity From IDEO, America’s Leading

Design Firm (Profile Books, 2002)

2. Tim Brown, Change by Design: How Design Thinking Transforms Organizations and
Inspires Innovation { HarperBusiness, 2009)

3. Jeanne Liedtka, Randy Salzman, and Daisy Azer, Design Thinking for the Greater Good:
Innovation m the Socal Sector (Columbia Busmess School Publishmg, 2017)

Collectiye Action Toolkit (frogdesign); hitps:/wiew. frogdesign.com/wpeontent/
o uploads2016/03/CAT 2.0 English.pdf
* Design Thinking for Educators (IDEO); https:1/

foreducators.com’
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Il Year — 1 SEMESTER

ELECTRICAL CIRCUIT ANALYSIS-I1

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.

Learning Objectives:

the performance of a network based on mput and output excifation/response.
tand the realization of electrical network function into electrical equivalent

# To unddrstand the application of fourier seriesimd fourier transfordms for analysis of
electrical circmfs.

UNIT-I:

Balanced Three phase circuits

Phase sequence, star and delta connection of sources and loads, relation between line and phase
voltages and currents.

Analysis of three phase balanced“and unbalanced circuits. Loop method, Star-Delta
transformation technique, two watimeter method for measurement of three phase power.

UNIT-11:

Transient Analysis in DM and AC circuits

Transient response of R-L, R-C, R-L-C circutis for DC and AC excitations, solution using
differential equations and Laplace transforms.

UNIT-111:

Two Port Networks

Two port network parameters — Z, Y, Transmussion and Inverse Transmussion parameters,
Hybrid and Inverse hybrid parameters.

Relationships between parameter sets simplification of cascaded and paralle]l networks.

UNIT-1V:
Fourier analvsis
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Fourier theorem — trigonometric form and exponential form of Fourier senes, conditions of
symmetry — line spectra and phase angle spectra, analysis of electrical circuits to non- sinusoxdal
periodic waveforms.

UNIT-V:

Fourier Transforms

Fourier integrals and Fourier transforms — properties of Fourier transforms physical significance
of the Fourier transform and its application to electrical circuits.

Learning Outcomes:
After the completion of the course the student should be able to:

o  solve thyees
find the fransient response of electrical networks for different types of pxcitations.
find parjmeters for different types of network.
realize ellectrical equivalent network for a given network transfer functjon.

extract different harmonics components from the response of an electrical network.

- ® ® @

Text Books:
l. Engmeermg Circut Analysis by Wilham ‘Hayt and Jack E Kemmerley.Mc Graw Hull
Company.6 th edimon
2. Network synthesis: Van Valkenburg: Prentice-Hall of India Private Lid.

Reference Books:

1. Fundamentals of Electrical Circédits by Charles K. Alexander and Mathew N.O.Sadiku,
Mc Graw Hill Education (India)
Introduction to circunt analvsis and design by Tildon Ghsson. Jr, Springer Publicatwons.
Circuits by A.Bruce Carlson , Cengage Learning Publications
MNetwork Theory Analysis and Synthesis by Smarajt Ghosh, PHI publications
Networks and Systems by D. Roy Choudhury, New Age International pubhishers
Electric Circuits by David A. Bell, Oxford publications
Circunt Theory (Analysis and Synthesis) by A .Chakrabarthy, Dhanpat Rai&Co.

L S o
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I Year - I SEMESTER

ELECTRICAL MACHINES -1

Preamble:
This 15 a basic course on rotating electnical machmes. This course covers the topics related to
principles, performance, applications and design considerations of de machines and transformers.

Learning objectives:

* Undersiand the construction, principle of operation and performance of DC machines.

# Learn the characteristics, performance, methods of speed control and testing methods of
DC motpss

= To predm;rmme the performance of single phase transformers with equivalent creuit
models.
Understynd the methods of testing of single-phase transformer.
Analyze|the three phase transformers and achieve three phase to two phase conversion.

UNIT-I:
Construction and Operation of DC machines

Construction and principle of operation of DO machine — emf equation for generator —
classification of DC machines based on excitition — OCC of DC shunt generator — applications
of DC Generators

UNIT-I1:

Performance of DC Machines

Torque and back- emf equations of de motors — Armature reaction and commutation —
characteristics of separately-excited, shunt, series and compound motors — losses and efficiency
— applications of de motors.

UNIT-I1I:

Starting, Speed Control and Testing of DC Machines

MNecessity of a starter — starting by 3 point and 4 point starters — speed control by armature
voltage and field control.

Testing of DT machines — brake test, Swinburne’s method — principle of regenerative or
Hopkinson’s method — retardation test — separation of losses.

UNIT-IV:

Single-phase Transformers

Types and constructional details — principle of operation — emf equation — operation on no load
and on load —phasor diagrams of transformers - equivalent circuit — regulation — losses and
efficiency — effect of vanation of frequency and supply voltage on losses — all day efficiency.
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UNIT-V

Testing of Transformers and 3-Phase Transformers

Tests on single phase transformers — open circuil and short circult fests — Sumpner’s test —
separation of losses- parallel operation with equal voltage ratios — auto transformer —comparison

with two winding transformers.
Polyphase connections - Y/¥, Y/A, AY, A'A and open A — Scolt connection.

Learning outcomes:
After the completion of the course the student should be able to:

* assimilate the concepts of electromechanical energy conversion.
mitigate the ill-effects of armature reaction and improve commutation in dc machines.
unders e motors.
analyze fhe performance of single phase transformers.
predeterpnine regulation, losses and efficiency of single phase transforipers.

parallel [transformers, control voltages with tap changing nmtlmds"E:d achieve three-
phase to| two-phase transformation.

- & & & ®

Text Books:
1. Electrical Machmnes by P.5. Blumbra, Khanta Publishers
2. Electric Machinery by A.E Fitzgerald Charles kingsley, Stephen D.Umans, TMH

Reference Books:

1. Electrical Machines by D. P.Kothan, I .J .Nagarth Mc Graw Hill Publications, 4% editwon

2. Electrical Machines by B.K. Rajput, Lakshmi publications, 5" edition.

3. Electrical Machinery by Abgjith Chakrabarthi and Sudhipia Debnath, Mc Graw Hill
education 2015

4. Electrical Machinery Fundamentals by Stephen J Chapman Mc Graw Hill
education 2010

5. Electnic Machmes by Mulukutla 5. 5arma&Mukesh k. Pathak, CENGAGE Learming.

6. Theory & Performance of Electrical Machines by J.B.Guptha. S K.Kataria & Sons
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Il Year— 1 SEMESTER

ELECTRONIC DEVICES AND CIRCUITS

Preamble:

This course introduces the concepts of semi-conductor physics and operation of various semi-
conductor devices. Realization of rectifiers, amplifiers and oscillators using semi-conductor
devices, transistors and ther analysis 8 mtroduced in this course.

Learning Objectives:
® The basic concepts of semconductor physics are 1o be reviewed.

o Study the physical phenomena such as conduction, transport mechapusm and electrical
charactefistics of different diodes.

# The application of diodes as rectifiers with their operation and charjctenstics with and

without [fiilters are discussed.
s The pritetps : i
Transistor and their characters
# The need of transistor busing and its significance is explained. The quiescent point or
operating poimnt 18 explaned.

r and Field Effect

tics are explained.

* Small signal equivalent circuit atalysis of BJIT and FET transistor amplifiers in different
configuration is explained.

UNIT-I:

Semiconductor Physics & Insulators, Semiconductors, and Metals classification using
energy band dmgrams ‘mobility and conductivity, electrons and holes mn intrinsic sem
conductors, extninsié semu conductors, dnft and diffusion, charge densities
semiconductors, Hall effect, continunty equation, law of junction, Fermi Dirac fiunctwon,
Fermu level in intrinsic and extrinsic Semiconductors

Junction Diode Characteristics : Open crcuited P-N junction, Buased P-N junction, P-N
junction diwode, current components m PN junction Diode, dwde equation, V-l
characteristics, temperature dependence on V-l charactenstcs, Dhode resistance, Diode
capacitance, energy band diagram of PN junction Diode.

UNIT-1I:

Special Semiconductor Diodes: Zener Diwde, Breakdown mechamsms, Zener diode
apphcations, LED, Photodiode, Tunnel Dhode, SCR, UJT. (Construction, operation and
characteristics of all the devices are required to be considered).
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Rectifiers and Filters: Basic Rectifier setup, half wave rectifier, full wave rectifier, bridge
rectifier, derivations of characteristics of rectifiers, rectifier circuits-operation, input and
output waveforms, Filters, Inductor filter, Capacitor filter, comparison of varwous filter
circuits in terms of ripple factors.

UNIT- II: Transistor Characteristics:

BJT: Junction transisior, transistor currenl components, (ransistor equation,  transistor
configurations, transistor as an amplifier, charactenstics of transistor in Common Base, Common
Emitter and Common Collector configurations, Ebers-Moll model of a transistor, punch through
reach through, Photo transistor, typcal transistor junction voltage values.

FET: FET ivpes. construction. operation. characteristics. parameters, MOSFET-types,
construchon, operabon, charactenstics, comparison between JFET and MOSHET.

UNIT- IV: Transistor Biasing and Thermal Stabilization : Need for biasifig, operating point,
load line analygis, BIT biasing- methods, basic stability, fixed bias, collectgr to base bias, self
bias, Stabilizatfon against vanations in VBE, lc, and Jb Stability factors]) (S, 5, 5 ), Bias
compensation, stabn |y HIA] stabilization.

UNIT- ¥: Small Signal Low Frequency Transistar Amplifier Models:

BJT: Two port network, Transistor hybrid model; determination of h-parameters, conversion of
h-parameters, generalized analysis of transistor amplifier model using h-parameters, analysis of
CB, CE and CC amplifiers using exact and approximate analysis, comparison of transistor
amplifiers.

FET: Generalized analysis of small signal model, analysis of CG, CS and CD amplifiers,
comparison of FET amplifiers.

Learning Outcomes
After the completion of the course the student should be able to:
# understand the concepts of Semiconductor Technology.
= appraise the construction & operation of electronic devices.
o  develop the hhasing circunts usimg the electromic devices.
= model the amplifier circuits.
* analyse the characteristics of the devices.

Text Books:
1. Electrome Devices and Crcuits- J. Millman, C. Halkias, Tata Me-Graw Hill, Second

Edition.
2. Electromics devices & cmcut theory- Robert L.Bovlestad and Lowm Nashelsky,
Pearson/Prentice hall, tenth edimon

» Ei kE r.com www_FirstRanker.com

Firstranker's chaice



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

:l » FirstRanker.com

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

R-1% Syllabus for EEE - INTUK w. . £ 2019 - 20

KAKINADA - 533 003, Andhra Pradesh, India

{;ﬁ JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY: KAKINADA
== DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

-
[
o
COURSE STRUCTURE-R19
References Books:
. Electromc Dewvices and Circunts- Salivahanan, Kumar, Vallavara), Tata Mc-Graw Hill,

Secomnd Edition..
2. Electromic Devices amd Crcuts — David Bell, Oxford

» Fi kE r.com www_FirstRanker.com

Firstranker's choice



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

:l » FirstRanker.com

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

R-1% Syllabus for EEE - INTUK w. . £ 2019 - 20

JAWAHARLAL NEHRU TECHNDLOGICAL UNIVERSITY:: KAKINADA
KAKINADA - 533 003, Andhra Pradesh. India
DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

COURSE STRUCTURE-R19

Il Year - I SEMESTER

ELECTROMAGNETIC FIELDS

Preamible:

Electromagnetic field theory s the pre-requisite for most of the subjects m the gamut of
electrical engineering. The study of this subject enables siudents to understand and interpret the
phenomenon pertment to electnical engmmeenng using microscopic quantimes such as electric and
magnetic field intensities, scalar and vector potentials.

Learning objegduives:
# To study the production of electric field and potentials due to differeft configurations of
static chjrges.
* To study the properties of conductors and dielectrics, calculate the capacitance of
different configurations. Understand the concept of conduction and |convection current
densiti
* To study the magnetic fields produced by currents in different configurations, application
of Ampere’s law and the Maxwell's second and third equations.
# To study the magnetic force and torque through Lorentz force equation in magnetic field
environment hke conductors and othér current loops.
To develop the concept of self and mutual inductances and the energy stored.
To study time varying and Maxwell’s equations in different forms and Maxwell’s fourth
equation for the induced EMF

UNIT - I:

Electrostatics

Scalar and vector fields, overview of coordinate system, caleulus of scalar and vector fields m
Cartesian coordmates — Coulomb’s Law — Electric Field Intensaty (EF1) — EFI due to a line and a
surface charge, work done in moving a point charge in an electrostatic field, electric potential —
properties of potential function — potential gradient, Guass's law —Laplace™s and Poison’s
equations.

UNIT - II:

Conductors — Dielectrics and Capacitance

Electric dipole — dipole moment — poteniial and EFI due to an electne dipole, Torque on an
Electric dipole in an electric field conductors and Insulators — their behaviour in electric field.
Polarization, boundary conditions between conductors to deelectric.Capacitance of parallel
plates, spherical and coaxial cable, energy stored and energy density 1 a statie electric field,
equation of continuity.

» Fi kE r.com www_FirstRanker.com

Firstranker's chaice



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

:l » FirstRanker.com

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

R-1% Syllabus for EEE - INTUK w. e £ 2019 - 20

JAWAHARLAL NEHRU TECHNDLOGICAL UNIVERSITY:: KAKINADA
KAKINADA - 533 003, Andhra Pradesh. India
DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

COURSE STRUCTURE-R19

UNIT - IHI:

Magneto statics and Ampere’s Law

Biot-5avart’s law, Magnete Field Intensay (MFI) — MFI due to a straaght current carrving
filament, MFI due to circular, square and solenoid current — carrying wire — relation between
magnetic  flux, magnetic flux density and MFL. Maxwell's second Equation, div(B)=0,
Ampere’s circuital law and its applications viz. MFI due to an infinite sheet of current and a long
filament carrying conductor, pomnt form of Ampere’s circuital law, field due to a rectangular
loops, Maxwell’s third equatiwon, Curl (H)=1.

Magnetic force, moving charges in a magnetic field — Lorentz force equation, force on a current
element 1n a magnetic field, force on a straight and a long current carrying conductor in a
magnetic field, force between two straght long and parallel current carrying conductors,
magnetic dipolg-and-dip prinent—ra-dtierentts e efic dipole — Torgue
on a current loop placed in a magnetic field.

UNIT - I'V:
Selfl and mutugl inductance
Self and mutugl inductance — determunation of self-indnctance of a solenpid and toroid and
mutual inductance between a straighi long wire and a’square Ioop wire i the same plane —
energy stored and density in a magnetic field.

UNIT - ¥:

Time Varying Fields

Time varying fields: Faraday's laws“of electromagnetic induction — its  integral and point
forms, Maxwell's fourth equation, Curl{ E)=-7B/¢t, statically and dynamcally induced EMF.

Learning outcomes:
After the completion of the course the student should be able to:
e determine electrnic’ fields and potentials using Guass™s law or solving Laplace’s or
Possion’s equations, for various electric charge distributions.
* calculate and design capacitance, energy stored in dielectrics.

* calculate the magnetic field intensity due to current, the application of Ampere’s law and
the Maxwell’s second and third equatons.

determine the magnetic forces and torque produced by currents in magnetic field
determine self and mutual inductances and the energy stored in the magnetic field.

caleulate induced EMF, understand the concepts of displacement current and Poynting
vector.

Text Books:
1. “Engineenng Electromagnenics™ by Willlam H. Hayt & John. A. Buck Mec. Graw-Hill
Companies, 7 Editon. 2006.
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Reference Books:
1. “ Principles of Electro Magnetics™ by Sadiku, Oxford Publications, 4™ edition
2. “Introduction to Electro Dynamics™ by D J Griffiths, Prentice-Hall of India Pvi Lid, 2™
edition
3. “Electromagnetic Field Theory™ by Yaduvir Smgh, Pearson.
4. Fundamentals of Engineering Electromagnetics by Sunil Bhooshan Oxford higher
Education.
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I Year— 1 SEMESTER

THERMAL AND HYDROD PRIME MOVERS
Part-A: Thermal Prime Movers

Course Objectives: To make the student understand the types of prime movers, which can be
comnected to generators for power production and should obtain the skills of performung the
necessary caleulations with respect to the functioning of the prime movers.

UNIT 1:

Objectives: Tg make the student learn about the constructional feajures, operational
details of various types of internal combustion engines through the details of several engine
systems and the basic air standard cveles, that govern the engines. Fupther, the student
shall be able tof calculate the performance of different types of internal combustion engines.

L.C Engines: Classification, working principles — valve and port timing diagrams — air standard
cycles — Engine systems line fuel injection, carburetion, ignition, cooling and lubrication —
Engine performance evaluation.

UNIT II:

Objectives: To train the student in the aspects of steam formation and its utilities through
the standard steam data tables and charts. To make the student correlate between the air
standard cveles and the actaal eveles that govern the steam turbines. To train the student
to calculate the performance of steam turbines using velocity diagrams.

Properties of Steam and use of Steam Tables- T-S and H-S5 Diagrams. Analysis of various
Thermodynamic and processes under gone by Steam.

Vapor Power Cycles: Carnot Cycle-Rankine Cycle- Thermodynamic variables Effecting
Efficiency and output of Rankine Cycle-. Analysis of simple Rankine Cycle and Re-heat eyele.

Steam Turbines: Schematic layout of steam power plant — Classification of steam Turbines —
Impulse Turbine and Reaction Turbine - Compounding m Turbines — Velocity Diagrams for
simple Impulse and Reaction Turbines — Work done & Efficiency.
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UNIT I1I:

Objectives: To impart the knowledge of gas turbine fundamentals, the governing cycles
and the method to improve the efficiency of gas turbines.

Gas Turbines: Simple gas turbine plant-ideal cyele, closed cyele - open cycle — Efficiency, Work
ratio and optimum pressure rato for simple gas turbine cyele. Actual cycle, analysis of simple
cycles & cyeles with inter coolmg, reheating and regeneration.

Part-B: Hydro Prime Movers

UNIT IV:

Objectives: to feach the student about the fundamental of Muid dvnamiq equations and its
applications id jets. To impart the knowledge of various types|of pumps, their
constructional ffeatures, working and performance.

IMPACT OF JETS AND PUMPS: Impulse momentum equation, Impact of Jet on stationary and
moving vanes (flat and curved). Pumps: Types of pumps, Centrifugal pumps: Main components,
Working principle, Mulii stage pumps, Performance and Characteristic curves.

UNIT V:

Objectives: To make the student learn about the constructional features, operational
details of various types of hydraulic turbines. Further, the student shall be able to calculate
the performance of hydranlie turbines.

HYDRAULIC TURBINES: Classifications of turbines; Working principle, Efficiency
calculation and Design principles for Pelion Wheel, Francis and for Kaplan wrbines; Governing
of turbines; Performance and characteristic curves.

HYDRO POWER: Components of Hydro eleciric power plant; pumped storage systems,
Estimation of water power potential ; Estimation of load on turbines load curve, load factor,
capacity factor, utilization factor, diversity factor, load- duration curve, firm power, secondary
power, prediction of load.

Text Books:
1. Thermal Engineermg by Rajput, Lakshmi publications.
2. Thermal engineering by M.L.Mathur and F.5. Mehta, Jain Brothers.
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3. Hydraulics & Flud Mechanics, P.N.Modi and 5. M.5eth, Standard Book House, Delh.

Reference Books:
1. Flud Mechamc & Hydranle Machmery, A K _Jan, Khanna Publishers, Delh
“Fluid Mechames™ by Victor. L. Streeter.
“Introduction to Flnd Mechames™ Edward.J.Shaughnessy Ir.
“Flud Mechames & Its Apphcations™, Vyay Gupta, Santosh k.Gupta
“Fluid Mechamc & Flind Power Engineering”, Dr.D.5. Kumar
“Water Power Engineering”, M.M.Desumukh
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I Year— 1 SEMESTER

MANAGERIAL ECONOMICS AND FINANCIAL ANALYSIS

Course Objectives:

# The Learning objectives of this paper are to undersiand the concept and nature of Managerial
Economics and its relationship with other disciplines and also to understand the Concept of
Demand and Demand forecasting.

* To familiarize about the Production function, Input Owiput relationship, Cost-Output
relationshup al- [ 15

* To understynd the nature of markets, ]".'Iem-::nds of Pricing in the dlffere I market struu:ture;-,

-

Finally, it 1§ also to understand the concept of Capital Ca
used to evaluate Capital Budgeting proposals.

ital Budgeting and the techmiques

L mit-1

Introduction to Managerial Economics and demand Analysis:

Definition of Managerial Economics —Scopey of Managenal Economics and its relationship with other
subjects —Concept of Demand. Types of Demand, Determinants of Demand- Demand schedule, Demand
curve, Law of Demand and its limitations- Elasticity of Demand. Types of Elasticity of Demand and
Measurement- Demand forecasting and Methods of forecasting, Concept of Supply and Law of Supply.

Umit — I1:

Theories of Production and Cost Analyses:

Thearies of Production function- Law of Variable proportions-Isoquants and Isocosts and choice of least
cost factor combination-Concepts of Retums to scale and Economies of scale-Different cost concepts:
opportunity costs, explicit and implicit costs-Fixed costs, Vanable Costs and Total costs —Cost —Volume-
Profit analysis-Dietermination of Breakeven point(problems)-Managerial significance and limitations of
Breakeven point.

Umit — 111z

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

Market Structures: Perfect Competition, Monopoly, Monopolistic competition and Oligopoly — Features —
Price and Output Determination — Managenal Theories of firm: Marris and Williamson's models — other
Methods of Pricing: Average cost pricing, Limit Pricing, Market Skimming Pricing. Internet Pricing:
(Flat Rate Pricing, Usage sensitive pricing) and Priority Pricing, Business Cycles : Meaning and Features
— Phases of a Business Cycle. Features and Evaluation of Sole Trader, Partnership, Joint Stock Company
— State/Public Enterprises and their forms.
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Umit — IV:

Introduction to Accounting & Financing Analysis:

Introduction to Double Entry System. Journal, Ledger, Trail Balance and Preparation of Final Accounts
with adjustments — Preparation of Financial Statements-Analysis and Interpretation of Financial
Statements-Ratio Analysis — Preparation of Funds flow and cash flow analysis (Problems)

Umit — ¥z

Capital and Capital Budgeting: Capital Budgeting: Meaning of Capital-Capitalization-Meaning of
Capital Budgeting-Time value of money- Methods of appmising Project profitability: Traditional
Methods(pay back period, accounting rate of return) and modern methods{Discounted cash flow method,
Met Present Valie method, Internal Rate of Return Method and Profitability Index)

Course (rutcomes:
. .

and demand

Business Unifs.

# The Learner is able to prepare Financial Statements and the usage of various Accounting
tools for Analysis.

# The Learner can able to evaluate varigus investment project proposals with the help of
capital budgeting techmiques for degiSion making.

TEXT BOOKS:

A R Arvasn, Managenal Economucs and Fimancial Analysis, The McGraw — Hill compames.

REFERENCES:

Varshney BLL, KL Maheswari, Managerial Economics, 5. Chand & Company Litd,

JL Pappas and EF Brigham, Managerial Economics, Holt, R & W Mew edition edition

MLP Srinivasn and M. SakthivelMuragan, Accounting for Management, 5. Chand & Company Lid,
Mahecswani5. N Anlatroduction to Accountancy, Vikas Publishing House Pvi Ltd

[.M Pandey, Financial Management , Vikas Publishing House Pyt Lid

V. Maheswar, Managerial Economics, 5. Chand & Company Lid,
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Il Year— 1 SEMESTER

THERMAL AND HYDRO LABORATORY

Course Objective: To impart practical knowledge on the performance evaluation methods
of varions internal combustion engines, flow measuring equipment and hydraulic turbines
and pumps.

NOTE: TO CONDUCT MINIMUM OF 12 EXPERIMENTS BY CONDUCTING
MINIMUM OF SIX FROM EACH SECTION.

SECTION A - THERMAL ENGINEERING LAB

LC. Engines valve / port imung diagrams.

L.C. Engines performance test on 2-stroke petrol engine.

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

Determination of FP by retardation and motoring test on IC engine

L.C. Engine heat balance on petrol” Diesel engines.

Economical speed test of an IC engine

Study of boilers

ol ol o

PO o=l LA

SECTION B ~-HYDRAULIC MACHINES LAB

Impact of jets on Vanes.

Performance Test on Pelton Wheel.

Performance Test on Francis Turbine.

Performance Test on Kaplan Turbine.

Performance Test on Single Stage Centrifugal Pump.

Performance Test on Reciprocating Pump.

Calibration of Venturimeter.

Calibration of Orifice meter.

Determination of loss of head due to sudden contraction in a pipeline.

00l Ol e b
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Il Year— 1 SEMESTER

-

1.5

ELECTRICAL CIRCUITS LABORATORY

Learning objectives:

To verify and demonstrate various theorems, locus diagrams, resonance and two port networks.
To determine self and mutual inductance of a magnetic circuit, parameters of a given coil and
measurement of 3- phase power.

Any 10 of the fpllowing experiments are to be conducted:

1} Verificafion of Thevenin's and Norton's Theorems.
2} Verification of superposition theorem and maximum power transfer thporem
3) Verificafion of compensation theorem

4) Verification of reciprocity, Millmann's Theorems
5) Determination of time constants of R-L, R-C networks using CRO.

6) Senes and parallel resonance

7) Determination of self, mutual inductances and coefficient of coupling

B} Zand Y Parameters

9) Transmssionand hybnd parametérs

10) Parameters of a choke coil.

11) Determination of cold and hetrésistance of an electric lamp.

12) Measurement of 3-phase pawer by two Wattmeter method for unbalanced loads

Learning outcomes:

The Student should be able to apply various theorems, determination of self and mutual
mductances, two port parameters of a given electric circuits. Able to draw locus diagrams,
waveforms and phasor diagrams for lagging and leading networks.
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ESSENCE OF INDIAN TRADITIONAL KNOWLEDGE

= (.
=

Course Objectives:
To facilitate the students with the concepts of Indian traditional knowledge and to make them
understand the Importance of roots of knowledge system
» The course aim of the importing basic principle of third process reasoning and inference
sustainabality is at the course of Indian traditional knowledge system
» To understand the legal framework and traditional knowledge and biological diversity act
2002 and peographical mdication act 2003

« The mjﬁ:s_[aaus_mlm&ml:dmmmﬂl&mwuy mechanism of
traditionjal knowledge and protection

» To know the student traditional knowledge in different sector
Course Outcones:
After complet mfthe course, students will be able to:

* Undersijnd the concept of Traditional knowledge and its importance

* Know tlemeed amiimportance of protecing tradinomat knowiedge —

* Know the various enactments related to the protection of traditional knowledge

# Understand the concepts of Intellectual praperty to protect the traditional knowledge
UNIT1
Introduction to traditional knowledge: Define traditional knowledge, nature and characteristics,
scope and importance, kinds of traditiofal knowledge, the physical and social contexts in which
traditional knowledge develop, the historcal impact of social change on traditional knowledge
systems. Indigenous Knowledge (1K), charactenstics, tradmwonal knowledge vis-a-vis indigenous
knowledge, traditional knowledge Vs western knowledge traditional knowledge vis-d-vis formal
knowledge
Learmng Outcomes:

At the end of the unit, the student will able to:

s Understand the tradmonal knowledge.

» Contrast and compare characteristics importance kinds of traditional knowledge.

» Analyze physical and social contexts of traditional knowledge.

« Evaluate social change on tradiional knowledge.

UNIT I
Protection of traditional knowledge: the need for protecting traditional knowledge Significance
of TK Protection, value of TK in global economy, Role of Government to harness TE.
Learmng Outcomes:
At the end of the unit, the student will able to:

» Know the need of protecting traditional knowledge.

» Apply significance of tk protection.
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» Analyze the value of tk in global economy.
» Ewvaluate role of government
UNIT II
Legal framework and TK: A: The Scheduled Trbes and Other Traditional Forest Dwellers

{Recognition of Forest Rights) Act, 2006, Plant Varieties Protection and Farmers Rights Act,
2001 (PPVFR Act):B:The Bwological Diversity Act 2002 and Rules 2004, the protection of
traditional knowledge ball, 2016. Geographical indications act 2003.
Learnmng Outcomes:
At the end of the unit the student will able to:

» Understand legal framework of TE.

» Contrast and compare the ST and other traditional forest dwellers

« Analyze plant varant protections

« Ewvaluat '

UNIT 1V
Traditional knowledge and mtellectual property: Systems of traditional knowlgdge protection,

Legal concepis for the protection of traditional knowledge, Certain non IPR. mechanisms of
traditwonal knowledge protection, Patents and traditional Knowledge, Strateges to merease
protection of tradifwonal Knowledge, global legal FORA Jor increasing protecion of Indian
Tradimonal Knowledge.
Learnmg Outcomes:
At the end of the unit, the student will able to:

* Understand TK and IPR

»  Apply systems of TK protection:

» Analyze legal concepts for the protection of TE.

» Ewvaluate strategies to increase the protection of TE.
UNITV
Traditional knowledge in différent sectors: Traditional knowledge and engineering, Traditwonal
medicine system, TK and bwtechnology, TK in agriculture, Traditional societies depend on it for
their food and healthcare needs, Importance of conservation and sustainable development of
environment, Management of biodiversity, Food security of the country and protection of TE.
Learnmg Outcomes:
At the end of the unit, the student will able to:
Know TK in different sectors.
Apply TK m engineering.
Analyze TK m vanous sectors.
Evaluate food security and protection of TK in the country.
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Reference Books:

1} Tradiional Knowledge System in India, by Amait Tha, 2009.

2) Tradmonal Knowledge System and Technology in India by Basanta Kumar Mohanta and

Vipm Kumar Smngh, PranbhaPrakashan 2012.

3) Tradimonal Knowledge System i Inda by Amat Jha Atlantic publishers, 2002

4) "Knowledge Traditions and Practices of India" Kapil Kapoor, Michel Danino
e-Resources:

1} https://www youtube.com'watch™v=LZP15ipY EPM

2) http://nptel.ac. in/courses/12 1 106003/
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3 L] 1]

ELECTRICAL MEASUREMENTS AND INSTRUMENTATION

Preamble:

This course mtroduces the principle of operation of basic analog and digital measuring
mstruments for measurement of current, voltage, power, energy etc. Measurement of resistance,
mductance and capacitance by using bridge circuis will be discussed in detml. It 18 expected that
student will be thorough with various measuring techniques that are required for an electrical

Il Year— 11 SEMESTER

Lind

EngIneer.
Learning Objectives:
# To study the principle of operation and working of different types of instruments for
Measureme
* To stud f instruments for
measure]

# To unddrstand the principle of operation and working of various tfpes of bridges for
ent of parameters —resistance, inductance, capacitance and fiequency.

FE=PL = E o ]

To study the principle of operation and working of DVMS, Power analyser and
applications of CRO.

UNIT-I:

Analog Ammeter and Voltmeters

Classification — deflecting, control and damping torques,— PMMC, moving iron type and
electrostatic instruments, Constru¢tion, Torque equation, Range extension, Effect of temperature,
Errors and compensations, advantages and disadvantages. Instrument transformers: Current
Transformer and Potential Transformer-construction, theory, errors-Numerical Problems.

UNIT -11:

Analog Wattmeters and Power Factor Meters

Electrodynamometer type watimeter (LPF and UPF), Power factor meters: Dynamometer and
MLI tyvpe (Single phase and Three phase), construction, theory, torque equahon, advantages and
disadvantages -Numerncal Problems.

UNIT - IHI:

Measurements of Electrical parameters

DC Bridges: Method of measuring low, medium and high resistance — sensitivity of Wheat
stone’s bridge, Kelvin's double bridge for measuring low resistance, Loss of charge method for
measurement of high resistance, Megger — measurement of earth resistance - Numerical
Problems.
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AC Bridges: Measurement of inductance — quality factor, Maxwell’s bridge, Hay's bridge,
Anderson’s bridge, measurement of capacitance and loss angle, Desauty’s bridge, Schering
Bridge. Wagner's earthing device, Wien's bridge- Numerical Problems.

UNIT - IV:

Transducers

Definition, Classification, Resistive, Inductive and Capacitive Transducer, LVDT, Sirain Gauge,
Thermistors, Thermocouples, Piezo electric and Photo Diode Transducers, Digital shafi
encoders, Hall effect sensors- Numerical Problems.

UNIT - ¥:
Digital meters

Digital voltmetpr — Successive approXimation DWVM, Kamp type DVM ad Integrating type
DVM — Digital| frequency meter, Digital multimeter, Digital tachometer, Digital Energy Meter,
LCR Q meter, [Power Analyzer-Measurement of phase difference, Frequengy, hysteresis loop
using lissajious patterns in CRO- Numerical Problems.

Learning Outcpmes:
After the completion of the course the student should beable to:

# choose right type of instrument for measuremeént of ac and de Electrical quantities.
choose nght type of instrument for meastrement of power and power factor.
select right type for measurement of R L.C.
understand the effectiveness of Transducer.
able to understand Dagital Meters.

- ® ® #

Text Books:
1. Electrical Measurements and measuring Instruments by EEW. Golding and F.C. Widdis,
fifth Edition, Wheeler Publishing.
2. Modern Electronic Instrumentation and Measurement Techmiques by A.D. Helfrick and
W.D. Cooper, PHI, 5th Editwon, 2002.

Reference Books:
l. Electnical & Electrome Measurement & Instruments by A K. Sawhney Dhanpat Ra &

Co.Publications.

. Electrical and Electrome Measurements and instrumentation by BLK. Rajput, 5.Chand.

. Electnical Measurements by Buckmgham and Price, Prentice — Hall

. Electnical Measurements by Forest K. Hamis. John Wiley and Sons

. Electrical Measurements: Fundamentals, Concepts, Applications by Remssland, MU, New
Age International (P) Limited, Publishers.

. Electrical and Electromc Measurements by G.K.Banerjee, PHI Learming Private Lid, New
Delhi-2012.

L o e [
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Il Year— 11 SEMESTER

ELECTRICAL MACHINES - 11

Preamble:

This course covers the topics on 3-phase imduction motor, l-phase mduction motor and
synchronous machines which have wide application in power systems. The main aim of the
course is 1o provide a detailed analysis of operation and performance of 3-phase induction motor,
1-phase induction motor and synchronous machines. In addition, it also covers voltage regulation
and paralle] operation of synchronous generators.

Learning objectives:

# To study paral]el -::np-eratu:m and mntm] of ne:ﬂ and reactive p-uwe-rs for synchronous
generators.

# To understand the operation, performanee-and starting methods of synchronous motors.

UNIT-I:

J-phase induction motors

Construction details of cage andwound rotor machines — production of rotating magnetic
ficld — principle of operation —“rotor emf and rotor frequency — rotor current and power
factor at standstill and during running conditions — rotor power input, rotor copper loss and
mechamcal power developedand ther mterrelationship — equivalent crcuit — phasor diagram

UNIT-11:

Characteristics, starting and testing methods of induction motors

Torque equation — expressions for maximum torque and starting torque — torque slip
characterstic —double cage and deep bar rotors — crawling and cogging — speed control of
mduction motor with V/T control method —no load and blocked rotor tests — circle diagram for
predetermination of performance — methods of starting —starting current and torque caleulations
— mduction generator operatbion (Qualitative treatment only)

UNIT - It

Single Phase Motors

Single phase induction motors — constructional features and equivalent circuit — problem of
starting— double revolving field theory

» Fi kE r.com www_FirstRanker.com

Firstranker's chaice



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

:l » FirstRanker.com

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

R-1% Syllabus for EEE - INTUK w. e £ 2019 - 20

JAWAHARLAL NEHRU TECHNDLOGICAL UNIVERSITY:: KAKINADA
KAKINADA - 533 003, Andhra Pradesh. India
DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

COURSE STRUCTURE-R19

Startmg methods, AC series motor.

UNIT-IV:

Construction, operation and voltage regulation of synchronous generator

Constructional features of non-salient and salient pole type armature windings — distributed and
concentrated windings — distribution, pitch and winding factors — EMF equation —
improvemenis of waveform and armature reaction — voliage regulation by synchronous
impedance method -MMF method and Potwer tnangle method — phasor diagrams — two reaction
analysis of salient pole machines and phasor diagram.

Parallel operation with infinite bus and other alternators — synchronizing power — load sharing —
control of real and reactive power — numerical problems.

UNIT-V:
Syachronous mpotor — operation, starting and performance
Synchronous motor principle and theory of operation — phasor diagram { starting torque —
variation of nt and power factor with exetation —synchronous cundmﬁer — mathematical
analysis for power developed- hunting and s suppression — methods of startipg — applications.

Learning oute
After the completion of the course the student should be able to:
explain the operation and performance of three phase induction motor.

# analyze the torque-speed relation, (performance of induction motor and induction
generator.
explain design procedure for transformers and three phase induction motors.
implement the starting of single-phase induction motors.
perform winding design and predetermine the regulation of synchronous generators.

avoid hunting phenomefion, implement methods of stanng and correction of power factor
with synchronous mator.

- ® ® ®

Text Books:
1. Electnical Machines by P.5. Blumbra, Khanna Publishers
2. Electnic Machmnery by AE Fitzgerald, Charles kingsleyv,Stephen D.Umans, TMH

Reference Books:

1. Electrical Machines by D. P.Kothari, I J Nagarth Mc Graw Hill Publications, 4™ edition

2. Electrical Machines by R.K_Rajput, Lakshmi publications, 5" edition

3. Electnical Machinery by Abijith Chakrabarthi and Sudhmpta Debnath, Mc Graw Hall
education 2015

4. Electncal Machinery Fundamentals by Stephen J Chapman Me Graw Hall
education 2010

5. Electnic Machines by Mulukutla 5 Sarma&Mukesh k. Pathak, CENGAGE Learming.

6. Theory & Performance of Electrical Machines by J.B.Guptha. S K Kataria & Sons
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7. Alternating Current Machmes by A F.Puchstemn, T.C. Lloyd, A.G. Conrad, ASIA
Publishing House
7. Performance and design of AC machines — M.G. Say.
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DIGITAL ELECTRONICS

Preamble:

This course covers the topics related to representation numbers m different radix formats,
complements and codes. It also introduces the basic gates and thewr reahizatwon n S0P and POS
form. Boolean algebra and various logic gates minimization process is introduced. Design
principles of combinational and sequential circuits are explained to make the students thorough
m design of these cireuits.

Course Objectjves:
To solvd a typical number base conversion and analyze new error codipg techmques.
Theorenps and functions of Boolean algebra and behavior of logic gateg.
To optifuze logic gates for digital circuits using varous technigues.
To understand concepis of combinational circints:

" ® ® & 8

To develop advanced sequential circuits.

UNIT - I

Review of Number Systems & Codes:

Representation of numbers of different sadix, conversation from one radix to another radix, r-1"s
compliments and s compliments of signed numbers, problem solving. 4 bit codes, BCD,
Excess-3, 2421, 84-2-1 95 & 10s complmment code etc.,

Logic operations and error détection & correction codes; Basic logic operations -NOT, OR,
AND, Universal building-hlocks, EX-OR, EX-NOR - Gates, Standard SOP and POS, Forms,
Gray code, error detection, ermor comrection codes (parity checkmg, even parity, odd panty,
Hammng code) NAND-NAND and NOR-NOR realizations.

UNIT - II:

Minimization Technigues

Boolean theorems, principle of complementation & duality, De-morgan theorems, minimization
of logic functions using Boolean theorems, minimization of switching functions using K-Map up
to 6 vanables, tabular mimimization, problem solving (code-converters using K-Map ete..).

UNIT - IHI:
Combinational Logic Circuits Design
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Design of Half adder, full adder, half subiractor, full subtractor, applications of full adders, 4-bit
bmary subtractor, adder-subtractor circuit, BCD adder circuit, Excess 3 adder circudt, look-a-
head adder ciremit, Design of decoder, demultiplexer, 7 segment decoder, higher order
demultiplexing, encoder, multiplexer, higher order multiplexing, realization of Boolean functions
usmng decoders and multiplexers, priority encoder, 4-bat digatal comparator.

UNIT - IV:

Sequential Circuits 1
Classification of sequential circuits (synchronous and asynehronous); basic flip-flops, truth
tables and excitation tables (NAND RS latch, NOR RS latch, RS flip-flop, JK flip-flop. T flip-
flop, D flip-flop with reset and clear terminals). Conversion from one flip-flop to another. Design
of ripple counters;des —Timg pounter. Design of
registers - Buffer register, control buffer register, shift register, bi-directipnal shift register,
universal shift rpgister.

UNIT - ¥:
Sequential Ci

w11
i

Finite state machine: Analysis of clocked sequential circuits, state diagrams, state tables,
reduction of state tables and state assignment, (désign procedures. Realization of cwrcuits using
varwus flip-flops. Mellay to Moore conversiofiand vice-versa.

Course Ouicomes:
After the completion of the coursethe student should be able to:
# classify different number systems and apply to generate various codes.
use the concept of Boalean algebra in minimization of swiiching functions
design different types of combinational logic circuits.
apply knowledge of flip-flops in designing of Registers and counters
the operation and design methodology for synchronous sequential circuits and
algorithmic state machmes.
# produce mnovative designs by modifying the traditional design techmgues.

" & & 8

Text Books:
1. Zvi kohavi and Niraj K.Jha, * Swiiching and finite Automata Theory”, Cambridge
University Press, 3™ edition, 2010.
2. Switching Theory and Logwc Design by Hill and Peterson Mc-Graw Hill TMH edition.

3. Ingutal Design by M. Mornics Mano, Micheal D.Cilettr, Pearson Publication 4™ edition.
PHIL.
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4. Dhgial Principles And Apphcations by Albert Paul Malvino, Donald P Leach TMH
edimon.

Reference Books:
1. Switching Theory and Logwe Design by A. Anand Kumar
2. Modern Dhgial Electronics by RP Jain, TMH
3. Fundamentals of Logic Design by Charles H. Roth Jr, Jaco Publishers
4. Digital electronics logic and design-Cherry Bhargava, BS Publications, 2019,

Web Links:

1. https:/fwww youtube.comwatch™v=CeD2L6Kbt VM

2. Lecture series on Digital Circuits & Systems by ProfS Snmivasan, Department of
Electricgl Engmeering, 1T Madras For more detmls o NPTEL wviEn
http://npjtel.itm.ac.in
https://wWww . youtube. com'watchTv=KTINIES Enl
4. hitps:/whww youtube . com'watch?v=62WxkICo2Be

had
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IT Year - I1 SEMESTER

CONTROL SYSTEMS

Preamble:

This course ntroduces the elements of linear control systems and ther analysis. Classical
methods of design using frequency response. The state space approach for design, modeling and
analysis of simple PD, PID controllers.

block diagram

# To analyze the time response of first and second order systems afgd improvement of

| controllers

bility cnteron and
the analysis by root locus method.

* To discuss basic aspects of design and compensation of linear control system using Bode
plot.

* To present the Frequency Response approaches for the analysis of linear time mvariant
(LTI) systems using Bode plots, polar plots and Nyvquust stability eriterion.

# Ability to formulate state models and analyze the systems. To learn the concepts of
Controllability and Observability.

UNIT - I:

Mathematical Modeling of Control Systems

Classification of control*systems, open loop and closed loop control systems and their
differences, Feedback characteristics, transfer function of linear system, differential equations of
electrical networks, translational and rotational mechanical systems, transfer function of DC
servo motor — AC servo motor — synchro, transmutter and recever — block dagram algebra —
representation by signal flow graph — reduction using Mason’s gain formula.

UNIT-11:

Time Response Analysis

Standard test signals — time response of first and second order systems — time domain
specifications, steady state errors and error constants, P, PI,

Stability and Root Locus Technigue

ker.com www.FirstRanker.com

Firstranker's chaice



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

:l » FirstRanker.com

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

R-1% Syllabus for EEE - INTUK w. e £ 2019 - 20

JAWAHARLAL NEHRU TECHNDLOGICAL UNIVERSITY:: KAKINADA
KAKINADA - 533 003, Andhra Pradesh. India
DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

COURSE STRUCTURE-R19

The concept of stability — Routh’s stability eriterion —limitations of Routh’s stability, Root locus
concept — construction of root loci (simple problems).Effect of addition of poles and zeros root
locus

UNIT-I01:

Frequency Response Analysis

Introduction to frequency domain specifications — Bode diagrams — transfer function from the
Bode diagram — phase margin and gain margin — stability analysis from Bode plots.

Polar plots, Nvquust stability critenon.

UNIT-IV:

Classical Control Design Technigues

Lag, lead, lag-lead compensators, design of compensators using Bode plots.

UNIT-V:
State Space A
Concepts of stafe, state variables and state model, state space representation of transfer function,
solving the tme mvanant state equatons, State Transmtwpn Matrix and at’s
pts of controllability and observability.

=

Learning Ouicpme:
After the compleéfion of the course he student should be-able To:
* derive the transfer function of physical sysiéms and determination of overall transfer
function using block diagram algebra and Signal flow graphs.
* determine time response specifications of second order systems and to determine error
constants.
# analyze absolute and relative stability of LTI systems using Routh’s stability criterion and
the root locus method.
analyze the stability of LTFsystems using frequency response methods.
design Lag, Lead. Lag-T'ead compensators to improve system performance from Bode
diagrams.
o represent physical systems as state models and determne the response. Understanding the
concepis of controllability and observability.
Text Books:
1. Modern Control Engineering by Kotsuhiko Ogata, Prentice Hall of India.
2. Automatic control systems by Benjamin C.Kuo, Prentice Hall of India, 2™ Edition.
Reference Books:

l. Control Systems principles and design by M.Gopal, Tata Mc Graw Hill education Pvi Lid., 4
Editiomn.

2. Control Systems by Manik Dhamnesh M, Cengage publications.

3. Control Systems Engineering by L) Nagarath and M.Gopal, Newage International
Publications, 5" Edition.

4. Control Systems Engineering by 5.Palani, Tata Mc Graw Hill Publications.

» Ei k'E r.com www_FirstRanker.com

Firstranker's chaice



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

» FirstRanker.com

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

R-1% Syllabus for EEE - INTUK w. . £ 2019 - 20

JAWAHARLAL NEHRU TECHNDLOGICAL UNIVERSITY:: KAKINADA
KAKINADA - 533 003, Andhra Pradesh. India
DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

COURSE STRUCTURE-R19

IT Year - I1 SEMESTER

POWER SYSTEMS-1

Preamble:

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 concepis of the generation and dstribution of
power along with economic aspects.

Learning objectives :
# To study the principle of operation of different components of a thermal power
staty

# To gtudy the principle of operation of different components of a Nuclear power

¢ To gudy the constructional and operation of different component$ of an Air and Gas
Insyjlated substations.

¢ To $tudy the constructional details of different types of cables.
To study different types of load curves and tanffs apphcable to consumers.

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, electrostaic precipitators, steam turbines: impulse and reaction turbines,
condensers, feed water circuit, cooling towers and chimney.

UNIT-II:

MNuclear Power Stations

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.

UNIT-110:

Substations

Classification of substations:

Air Insulated Substations — indoor & outdoor substations, substations layouts of 33/11 kV
showing the location of all the substation equipment.

Bus bar arrangements in the sub-stations: simple arrangements hike single bus bar, sectionalized
single bus bar, double bus bar with one and two circutt breakers, maim and transfer bus bar system
with relevant diagrams.
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(as Insulated Substations ((GI1S) — advantages of gas msulated substatons, different types of gas
msulated substations, single line digram of gas insulated substations, constructional aspects of
GIS, nstallation and mamtenance of GIS, companson of ar insulated substations and gas
msulated substations.

UNIT-IV:

Underground Cables

Types of cables, construction, types of nsulating materials, calculation of insulation resistance,
stress in insulaton and power factor of cable.

capacitance of single and 3-Core behed Cables: Grading of cables — capacitance grading and

miersheath grady

UNIT-V:

Economic Aspgcts of Power Generation & Taridl

Economic Asp —load curve, load duration and integrated load duration &, discussion on

economic aspefts: connected load, maximum demand, demand factor, lodd factor, diversity
factor, power capacity Iacior and plant use lactor, base and peak load plants.

Tariff Methods— costs of generation and therr division into fixed, semi-fixed and running costs,
desirable characteristics of a tanff method, tanft methods: simple rate, flat rate, block-rate, two-
part, three—part, and power factor tariff methods.

Learning Outcomes:
After the completion of the course the Student should be able to:

« identify the different components of thermal power plants.

# identify the different components of nuclear Power plants.

» identify the different components of air and gas insulated substations.

# identity single core and three core cables with different insulating materials.
# analyse the different economic factors of power generation and tariffs.

Text Books:
1. A Text Book on Power Svstem Engineering by M.L.Som, P.V.Gupta, U.5. Bhatnagar and

A. Chakrabarti, Dhanpat Ra & Co. Pvt. Lid.
2. Generation, Distribution and Utilization of Electric Energy by C.L. Wadhawa New age
Internatwonal (P) Limuted, Publishers.

Reference Books:
1. Electrical Power Distribution Systems by V. Kamaraju, Tata Mc Graw Hill, New Delha.
2. Elements of Electrical Power Station Design by M V Deshpande, PHI, New Delhi.
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Il Year - Il SEMESTER 3 m 0 3

SIGNALS AND SYSTEMS

Preamble:

This course introduces the fundamental concepts of various types signals and their properties and
mathematical operations on the signals. Fourier series, Fourier and Hilbert transforms are
mitroduced to analyze the signals. Sampling theorem and Parsevel’s theorem are introduced to
design and analysis of filters. Laplace and Z-transtorms are used for the analysis of signals.

Course Objectjves:

. To introduce the terminoflogy of signals and
systems,

. To miroduce Founer fools through the
analogy between vectors and signals

. Te introduce the concept of sampling and
reconstruction of signals.

. To analyze the lmear systems mn time and
frequency domains.

. To study z-transform as mathematical tool

to analyze discrete-time signals and systems.

UNIT- I:

Introduction

Definition of Signals and Systems, Classification of Signmals, Classification of Systems,
Operations on signals: time-shifting, time-scaling, amplitude-shifting, amplitude-scaling.
Problems on classification and characteristics of Signals and Systems. Complex exponential and
sinusoidal signals, Smgulanity functions and related functions: impulse function, step function
signum function and ramp function. Analogy between vectors and signals, orthogonal signal
space, Signal approxmmation using orthogonal functions, Mean square error, closed or complete
set of orthogonal functions, Orthogonality in complex functions.
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UNIT -11I:

Fourier Series And Fourier Transform:

Fourier series representation of contmuous time periodic signals, properties of Fourier series,
Dirchlet’s conditions, Trgonometnie Fourer senes and Exponential Fourser senes, Complex
Fourier spectrum. Deriving Fourier transform from Fourier series, Fourier transform of arbitrary
signal, Fourier transform of standard signals, Fourier transform of periodic signals, properties of
Fourier transforms, Fourier transforms involving impulse function and Signum function.
Introduction to Hilbert Transform.

UNIT -I11:

Sampling Theorem

Graphical and apalytical proof for Band Limited Signals, impulse sampling, Natural and Flat top
Sampling, Recpnsiruction of signal from its samples, effect of under sampling — Alasing,
Introduction to Band Pass sampling.

UNIT-1V:

Analysis of Linear Systems

Linear system, impulse response, Response of a“linear system, Linear time invariant (LTI)
system, Linear time variant (LTV) system, Concept of convolution in time domain and
frequency domain, Graphical representation ot convolution, Transfer function of a LTI system.
Filter characteristics of linear systems:, Distortion less transmission through a system, Signal
bandwidth, system bandwidth, Ideal” LPF, HPF and BPF characteristics, Causality and
Poly-Wiener criterion for physicaltealizatwon, relationship between bandwidth and rise time.
Cross-correlation and auto-coreelation of functions, properties of correlation function, Energy
density spectrum, Parseval’s theorem, Power densiy spectrum, Relation between auto
correlation function and energy/power spectral density function. Relation between convolution
and correlaton.

UNIT -V

Laplace Transforms

Review of Laplace transforms, Partial fraction expansion, Inverse Laplace transform, Concept of
region of convergence (ROC) for Laplace transforms, constraints on ROC for various classes of
signals, Properties of L.T"s, Relation between L.T"s, and F.T. of a signal.

F~Transforms

Fundamental difference between continuous-time and discrete-time signals discrete time signal
representation using complex exponential and sinusoidal components, Periodicity of discrete
time using complex exponential signal, Concept of Z- Transform of a discrete sequence.
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Distinction between Laplace, Fourier and Z transforms. Region of convergence in Z-Transform,
constraints on ROC for varous classes of signals, Inverse Z-transform, properties of Z-
transforms.

Course Ouicomes:
After the completion of the course the student should be able to:
# characterize the signals and systems and principles of vector spaces, Concept of orthgonality.
o analyze the continuous-time signals and continpous-time sysiems usmg Fourer senes,
Fourier transform and Laplace transform.
# apply sampling theorem to convert contindous-time signals to discrete-time signal and
reconstruct back.
« undersiand the relationships among the various representations of LTI sysfems

« undersiand the Concepis of convolution, correlation, Energy and Power d¢nsity spectrum and
their relatiofships.
# apply z-trangform to analyze discrete-time signals and systems.

Text Books:
1.51gnals, Systems & Commumicatons - B.P. Lathy, BS Pubhications, 2003.
2. Signals and Systems - AV, Oppenheim, A.S. Willsky and 5.H. Nawab, PHL 2nd Edn.
3. 51gnals & Systems- Naravan Iver and K Satva Prasad, Cenage Pub.

Reference Books:
.5ignals & Systems - Simon Haykin and Van Veen, Wiley, 2nd Edition.
2 Principles of Linear Systems and Signals — BP Lathi, Oxford University Press, 2015

3 Signals and Systems — Signals and Systems — M.). Roberts,3™ Edition,MC Graw-

Hill, 2019.
4 Fundamentals of Signals and Systems- Michel J. Robert, MGH International Editwon,

2008.
5.8ignals and Systems — T K Rawat , Oxford University press, 2011
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ELECTRICAL MACHINES -1 LABORATORY

Learning objectives:

To plot the magnetizing characteristics of DIC shunt generator and understand the mechanism
of self-excitation.

To control the speed of DC motors.

To determine and predetermine the performance of DC machines.
To predetermine the efficiency and regulation of transformers and assess their performance.

L]

ol L N il ala

sEE

Any [TMol the Tollowing experniments are (o be conducie

Magnetifzation characteristics of DC shunt generator.

Brake tefst on DC shunt motor.

Hopkingon’s test on DC shunt machmes.

Swinburne s test and Predetermination of efficieneses as Generator Motor.
Speed control of DC shunt motor by Field and Armature Control.

Retardation test on DC shunt motor..

Separation of losses in DC shunt motor:

OC & SC test on single phase transtofmer.

Sumpner’s test on single phase trnsformer.

. Scott connection of transformers

. Parallel operation of Single phase Transformers

. Separation of core losses of a single phase transformer
. Heat run test on a bank-&f 3 Nos. of single phase Delta connected trans formers

Learning outcomes:
After the completion of the course the student should be able to:
Determine and predetermine the performance of DC machines and Transformers.

L]
-

Control the speed of DC motor.
Obtain three phase to two phase transformation.
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L T P C
L] L] 3 1.5

ELECTRONIC DEVICES & CIRCUITS LABORATORY

IT Year - I1 SEMESTER

Electronic Workshop Practice:

1.Identification, Specifications, Testing of R, L, C Components {Colour Codes), Potentiometers,
Cmls, Gang condensers, Relays, Bread Boards.

2 Identification, Specifications and Testing of active devices, Dides, BJTs, JFETs, LEDs, LCDs,
SCR, UJT.

3.50ldering Practice- Smmple circuns using active and passive components.

4.5mdy and opdraiion of Ammefers, Volimeters, [ransiormers, Analog and Djigital Multimeter,
Function

5.Generator, Regulated Power Supply and CRO..

List of Experiments
Any 10 of the following experiments are to be conducted

1. P.M Junction Diode Characteristics
Part A: Germamum Dhode (Forward buas& Reverse bias)
Part B: Siicon Dhode (Forward Bias aaly)
2. Zener Diode Charactenisixs
Part A: V-1 Characteristic
Part B: Zener Diode as Voltage Regulator
3. Rectifiers (without and with ¢-filter)
Part A: Half-wave Rectifier
Part B : Full-wave-Rectifier
4 BJT Characteristics (CE Configuration)
Part A: Input Characterstics
Part B: output Characteristics
5.FET Characterisixs
Part A: Drain Characteristics
Part B: Transfer Characteristacs
6.5CR Characteristics
T.UJT Characteristics
8. Transistor Biasing
9.CRO Operation and 1ts Measurement
10. BIT-CE Amplifier
11.Emitter Follower -CC Amplifier
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12.FET-CS Amplifier

Note: The students are required to perform the experiment to obtain the V-I characteristics and 1o
determine the relevant parameters from the obtained graphs.

Equipment required:

I.Regulated Power supphes

2. Analog/Dgital Storage Oscilloscopes
3. Analog/Dgmal Function Generators
4. hgial Multimeters

5.Decade Résstance Boxes/Rheostats
B.Decade Capass
T.Ammetery (Analog or Dhgital)

B. Voltmeters (Analog or Digital)

9. Active & Passive Electromc Components
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3 L] 1] L]

PROFESSIONAL ETHICS AND HUMAN VALUES

Course Objectives:

To create an awareness on Engineering Ethics and Human Values.
To mstill Moral and Social Values and Lovalty

To appreciate the rights of others

To create awareness on assessment of safety and risk

Course outenmes:
Students wall be able to:

Identify rand-anabreanetitesltssue—nthe—subteetmatter—under—tnvestigation or in a

relevant|field
Identify [the multiple ethical interests at stake in a real-world situation r practice
Articulafe what makes a particular course of action ethically defensibld
Assess therr own ethical values and the social context of problems
Identify| ethical concerns in research and intellectual contexts, mcluding academic
mitegrity, Use and cilanon of SoUrces, he objective presentation of data, and the treatment
of human subjects

Demonstrate knowledge of ethical valués in non-classroom activities, such as service
learning, internships, and field work

Integrate, synthesize, and apply-koowledge of ethical dilemmas and resolutions in
academic setfings, including focused and interdisciplinary research.

UNIT 1

Human Values: Morals, Values and Ethics-Integrity-Work Ethic-Service learming — Civic Virtue
— Respect for others —Living «Peacefully —Caring —Sharing —Honesty -Courage-Cooperation—
Commitment — Empathy —Self Confidence Character —Spirituality.

Learnmng outcomes:

Learn about morals, values & work ethics.

2. Learn to respect others and develop civic virtue.
3. Develop commitment
4. Learn how to live peacefully

UNIT 11

Engineering Ethics: Senses of ‘Engineering Ethics-Variety of moral issued —Types of inquiry —
Moral dilemmas —Moral autonomy —Kohlberg's theory-Galhgan’s theory-Consensus  and
controversy —Models of professional roles-Theories about right action-Self-interest -Customs
and religion —Uses of Ethical theories —Valuing time —Cooperation —Commitment.

Learnmg outcomes:

1.
2

Learn about the ethical responsibilities of the engineers.
Create awareness about the customs and rehgions.
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3. Learn ime manageément
4. Learn about the different professional roles.

UNIT 11
Engmeering as Social Experimentation: Engineening As Socal Expenmentation —Framung the
problem —Determining the facts —Codes of Ethics —Clanfying Concepts —Application ssues —
Common Ground -General Principles —Utilitarian thinking respect for persons.
Learnmng outcomes:

l. Demonstrate knowledge to become a social experimenter.

2. Provide depth knowledge on framing of the problem and determining the facts.

3. Provide depth knowledge on codes of ethics.

4. Develop unilitarian thinking

UNIT IV
Engineers Resppnsibility for Safety and Risk: Safety and risk —Assessment §f safety and risk -
Risk benefit afalysis and reducing risk-Safety and the Engineer-Designig for the safery-
Intellectual Property rights (IPR).
Learnmng outcofmes:
1. Create awareness aboul safety, nsk & nisk beneliranalysis.
2. Engineer’s design practices for providing safety.
3. Provide knowledge on mtellectual property rights.

UVINIT V
Global Issues: Globalization —Cross-caliure ssues-Environmental Ethics —Computer Ethics —
Computers as the instrument of Unethical behavior —Computers as the object of Unethical acts —
Autonomous Computers-Compuiter codes of Ethies —Weapons Development -Ethics and
Research —Analyzing Ethical Problems m research.
Learnmng outcomes:

. Develop knowledge about global issues.

2. Create awareness on computer and environmental ethics

3. Analyvze ethical problems m research.

4. Give a picture on weapons development.
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Text Books:
1) “Engineering Ethics includes Human Values™ by M.Govindarmjan, 5. Natarajan and,
V.5.Senthil Kumar-PHI Learning Pvt. Ltd-2009
2) “Engineering Ethics™ by Harris, Pritchard and Rabins, CENGAGE Learning, India Editwon,

20005,

3) “Ethics in Engmneering™ by Mike W. Martin and Roland Schinzinger —Tata McGraw-Hill-
2003.

4) “Professional Ethics and Morals™ by Prof AR Aryasri, DharanikotaSuyodhana-Maruthi
Publications.

5) “Professional Ethics and Human Values” by A Alavudeen, R.Kalil Rahman and
M.Jayakumaran-LaxmiPublicatons.
6) “Professional Ethics and Human Values™ by Prof. D.R. Kiran-

“Indian Cultureattesand-Predessens-FHnes—br PSR-urth-BSPabheaton
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POWER SYSTEMS-II

Preamble:

This course is an extension of power systems—1 course. It deals with basic theory of transmission
lines modeling and thewr performance analysis. Transient in power system, improvement of
power factor and voltage control are discussed in detail It is important for the student to
understand the mechanical design aspects of transmission lines, cables, insulators. These aspects
are also covered m detail in this course.

Learning OObjectives:
* To com 1 tand the concepls
of GMIVGMR
* To study the short and medium length transmission lines, their modelsfand performance.
# To study the performance and modeling of long transmission lines.
# To study the effect of travelling waves on transmission lines.
# To study the factors affecting the performance of transmussion lined and power factor

improvement methods.

* To discuss sag and tension computation of transmission lines as well as to sudy the
performance of overhead msulators.

UNIT-I:

Transmission Line Parameters

Conductor materials - Types of eomductors — Calculation of resistance for sohd conductors —
Calculation of inductance for single phase and three phase— Single and double circuit lines—
Concept of GMR and GMD-Symmetrical and asymmetrical conductor configuration with and
without transposition-Bundled conductors — Caleulation of capacitance for 2 wire and 3 wire
systems — Effect of grotnd on capacitance — Capacitance calculations for symmetncal and
asymmetrical smgle and three phase—Single and double circuit lines- Bundled conductors.

UNIT-11:

Performance Analysis of Transmission Lines

Classification of Transmission Lines — Short, medium, long line and their model representations
~Nominal-T-Nominal-Pie and A, B, C, D Constants for symmetrical and Asymmetrical
MNetworks.

Rigorous Solution for long line equations — Surge Impedance and SIL of Long Lines —
Representation of Long lines — Equivalent T and Equivalent Pie network models - Mathematical
Solutions to estimate regulation and efficiency of all types of lines.
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UNIT - IH:

Power System Transients

Types of System Transienis — Travelling or Propagation of Surges — Attenuation-Distortion—
Reflection and Refraction Coefficients — Termination of lines with different types of conditions —
Open Circuted Line—Short Circuited Line — T-Junction— Lumped Reactive Junctions.

UNIT-1V:

Various Factors governing the Performance of Transmission line

Skin and Proximity effects — Description and effect on Resistance of Solid Conductors —Ferranti
effiect — Charging Current — Corona — Description of the phenomenon—Factors affecting corona—
Critical voltages and power loss — Radio Interference.

UNIT-V:
Sag and Tensign Caleulations and Overhead Line Insulators
Sag and Tensiop calculations with equal and unequal heights of towers—Effagct of Wind and lce
on weight of Conductor — Stringing chart and sag template and its applications—Types of
Insulators — Sirjing efficiency and Methods for improvement - Voltage distrfbution—Caleulation
of string efficiepey — Capacitance grading and Static Shielding.

Learning Outcomes:
After the completion of the course the student should be able to:

# understand parameters of various types. of transmisswon lines during different operating
conditons.

understand the performance of short and medium transmission lines.

undersiand travelling waves on transmission lines.

understand various factors telated to charged transmission lines.

undersiand sag/tension-of transmission lines and performance of line insulators.

- ® ® @

Text Books:
1. Electrical power systems — by C.L.Wadhwa, New Age Internatwonal ()
Limited. Publishers, 1998,
2. Modern Power System Analysis by [.]. Nagarath and D.P. Kothari, Tata
MeGraw Hill, 2*Edition

Reference Books:
1. Power system Analysis—by John J Grammger Wilham D Stevenson, TMC Compames,
4%edition
2. Power System Analysis and Design by B.R.Gupta, Wheeler Publishmmg.
3. A Text Book on Power Svstem Engmneering by M.L.Som, P.V.Gupta, U.5.Bhatnagar
A Chakrabarthy, DhanpatRm& Co Pvt. Lid.
4. Electrical Power Systems by P.5.R. Murthy, B.S Pubhcations.
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PFPOWER ELECTRONICS

Preamble:

The usage of power electronics in day to day life has increased in recent years. It is important for
student to understand the fundamental principles behind all these converters. This course covers
characteristics of semiconductor devices, ac/de, de/de, ac/ac and de/ac converters. The
importance of using pulse width modulated techniques to obtain high quality power supply
(de/ac converter) 15 also discussed in detail in this course.

# To study the characteristics of various power semiconductor devices gnd to design firing
circuits for SCR.

* To undersiand the operation of single phase full-wave converters and|analyze harmonics
m the mput current.

# To study the operation of three phase full-wave converters.
To understand the operation of different types 0FDC-DC converters.
To understand the operation of mverters agd application of PWM techmgues for voltage
control and harmonic miligation.

# To analyze the operation of AC-AC ségulators.

UNIT-I:

Introduction

Basic Theory of Operation - Static Characteristics-Two Transistors analogy -Turn on and Turn
off Methods - Methods of SCR Triggering - Dynamic & Gate Characteristics of SCR. - Series
and Parallel Operation - Snobber circuit - Characteristics of Power MOSFET and 1GBT.

UNIT-II:

Single Phase AC-DC Converters

Single Phase half wave controlled rectifiers - R load and RL load with and without freewheeling
diode - Single Phase fully controlled bridge converter with R load, RL load and RLE load -
Continuous and Discontinuous conduction - Effect of source inductance in l-phase fully
controlled bridge rectifier with continuous conduction — Expression for output voltages — Single
Phase serm Converter with R load. RL load and RLE load — Continuous and Dhscontmuous
conduction - Harmome Analysis - Smgle Phase Dual Converters - Numerwal Problems
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UNIT-I11:

Three Phase AC-DC Converters & AC - AC Converters

Three Phase half wave Rectifier with R and RL load -Three Phase fully controlled rectifier with
R and RL load - Three Phase semi converter with R and RL load - Expression for Output
Voltage - Harmonic Analysis - Three Phase Dual Converters - Numenical Problems.

AC-AC power control by phase control with R and RL loads - Three phase AC voltage regulator
with R load — Single phase step down Cyecloconverter - Mumerical Problems.

UNIT-IV:

DC-DC Converters
Operation of Bass t Buck, Boost and
Buck-Boost cogverters i Continuous Conduction Mode (CCM) and Disconfinuous Conduction
Modes (DCM) + Output voltage equations usmg volt-sec balance in CCM & — Expressions
for output voltage ripple and inductor current ripple- Numerical Problems.

UNIT - V:
DC-AC Converters

Introduction - Classification - Single Phase half bridge and full bridge inverters with R and RL
loads - Unipolar & Bipolar Switching - Quasi-square wave pulse width modulation - Three Phase
square wave inverters - 120" conduction afd 180" conduction modes of operation - PWM
mverters - Sinusoidal Pulse Width Modulation - Current Source Inverter (CSI) - Numerical
Problems.

Learning Outcomes:
After the completion of the course the student should be able to:
# explain the charactedistics of varous power semiconductor devices and analyze the static
and dynamic charagteristics of SCR’s.
design firing circuits for SCR.
explain the operation of single phase full-wave converters and analyze harmomics in the
mput current.
explain the operation of three phase full-wave converters.
analyze the operation of different types of DC-DC converters.
explain the operation of inverters and application of PWM techniques for voltage control
and harmomc mitigation.
* analyze the operation of AC-AC regulators.
Text Books:
I. Power Electromics: Converters, Apphcations and Design by Ned Mohan, Tore M
Undeland., Willlam P Robbmns, John Wiley & Sons.

» Ei kE r.com www_FirstRanker.com

Firstranker's chaice



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

:l » FirstRanker.com

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

R-1% Syllabus for EEE - INTUK w. . £ 2019 - 20

JAWAHARLAL NEHRU TECHNDLOGICAL UNIVERSITY:: KAKINADA
KAKINADA - 533 003, Andhra Pradesh, India
DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

COURSE STRUCTURE-R19

2. Power Electromics: Circunts, Devices and Apphcations — by M. H. Rashud, Prentice Hall
of India, 2nd edition, 1998

3. Power Electromics: Essentials & Apphcanons by L.Umanand, Wiley, Pvt. Limated, India,
2009,

Reference Books:

1. Elements of Power Electronics—Philip T.Krein.oxford.

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

3. Thynstonsed Power Controllers — by G. K. Dubey, 5. R. Doradla, A. Joshi and R. M.
K.Smnha, New Age Internaiional (P) Limied Publishers, 1996.

4. Power Electromics: by Damel W.Hart, Mc Graw Hall.
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L 5

LINEAR IC APPLICATIONS

Preamble:

To understand the various possible applications of integrated circuits this course 18 proposed.
To attend this course, it 15 assumed that all the students taking this course should have the
basic electromc cremns’ concepls. In the course content, basic charactenstics required to use
mtegrated circunts for various applications are included, followed by the lmear and nonlinear
applications of operational amplifiers. In addition, application of integrated circuits in filter
design, modulators, analog multiplier, timer and phase locked loops applications. Application
of mtegrated Circuits Tor analog-To-digital and digiial-o-analog conversior is also included.

* To undefstand the basic operation &performance parameters of differeptial amplifiers.

* To undefstand & learn the measuring techniques of performance paranheters of Op-Amp
e To lear . " L . .y

# To understand the analysis & design of different types of active filters using Op-Amps
# To learn the internal structure, operation and applications of different analog 1Cs

# To Acquire skills required for designmg and testing integrated circuits

UNIT1

Characteristics of OP-Amps:

Characteristics of OP-Amps, Integrated circuits-Types, Classification, Package Types and
Temperature ranges, Power supplies, Op-Amp Block Diagram, ideal and practical Op-amp
Specifications, DC and AC eharactenstics, 741 op-amp & its features, Op-Amp parameters &
Measurement, Input & Owt put Off set voltages & currents, slew rate, CMRR, PSRR, drifi,
Frequency Compensation techmgques.

UNITII
Linear And Non-Linear Applications OF Op-Amps:

Inverting and Non-inverting amplifier, Integrator and differentiator, Difference amplifier,
Instrumentation amplifier, AC amplifier, V to L, [ to V converters, Buffers. Non- Linear function
generation, Comparators, Multivibrators, Trangular and Square wave generators, Log and Anh
log Amplifiers, Precision rectifiers.

UNIT 11
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Active Filters, Analog Multipliers And Modulators:

Design & Analysis of Butterworth active filters — st order, 2nd order LPF, HPF filters. Band
pass, Band reject and all pass filters.

Four Quadrant Multipher, IC 1496, Sample & Hold circunts.

UNIT IV

Timers & Phase Locked Loops:

Introduction to 555 timer, functional diagram, Monostable and Astable operations and
applications, Schimitt Trigger; PLL - introduction, block schematic, principles and description of

mdividual blocks, 365 PLL, Applications of PLL - frequency multiplication, frequency
translation, AN Pt F :

UNITV
Digital To A And Analog To Digital Converters:
Introduction, basic DAC techmques, weighted resistor DAC, R-2R ladder DAC, nverted R-2R

DAC, and IC J|408 DAC, Different types of ADCs — pamillel Comparator fype ADC, counter
type ADC, successive approxamation ADC and dual slope ADC.DAU and ADC Specifications,
Specifications AD 574 (12 bit ADC).

Learning Outcomes:
After the completion of the course the student should be able to:
# design circuits using operationalamplifiers for vanous applications.
# analyze and design amplifiers afid active filters using Op-amp.
o diagnose and trouble-shoot lnear electromc circuits.
# understand the gam-bandwidth concept and frequency response of the amplifier
configurations.
# understand thoroughly the operational amplifiers with linear integrated circuits.

Text Books:
l. Linear Integrated Circuits — D. Roy Choudhury, New Age International (p) Lid, 2nd
Edition, 2003,
2. Op-Amps & Lmear [Cs - Ramakanth A. Gavakwad, PHL 1987.
3. Operational Amplifiers—C.G. Clayton, Butterworth & Company Publ. Ltd./Elsevier, 1971

References Books:
1. Operational Amplifiers & Linear Integrated Circuits —Sanjay Sharma ;SK Kataria
&Sons:2™ Edition, 2010
2. Design with Operational Amplifiers & Anmalog Integrated Circuits — Sergio Franco,
McGraw Hall, 1985,
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3. OP AMPS and Lmear Integrated Circunts concepts and Applhicatwons, James M Fiore,
Cenage Learning India Lid.

4. Operanonal Amplhitiers & Linear Integrated Circmts—R_F.Coughlin & Fredrick Driscoll,
PHI, 6th Edition.

5. Operational Amplifiers & Linear ICs — David A Bell, Oxford Uni. Press, 3rd Edition
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Lo | P

Il Year -1 SEMESTER

Lt

DIGITAL SIGNAL PROCESSING

Preamble:

The course has been designed to cater to the needs of electronic industry transforms. This course
covers basic concepis of signal processing, various transformation techniques. It provides
students to relies about different filter structure and also coding of speech signals.

Learning OObjectives:
e Toexnl he hasic ) ¢ dioital sienal .

* To|connect the time domain signal to frequency domain signals using fourier
transform.

¢ To pnderstand the basic structures of IRR systems.

¢ To pndersiand and design FIR Digital filiers.

# To gxplore the concepts of multiple sampling rates for DSP.

UNIT-I:

Introduction

Introduction to Digital Signal Processing: Diserete time signals & sequences, Classification of
Discrete time systems, stability of LTl systems, Invertability, Response of LTI systems to
arbitrary inputs. Solution of Linear comstant coefficient difference equations. Frequency domain
representation of diserete time sighals and systems. Review of Z-transforms, solution of
difference equations using Z-transforms, System function.

UNIT-11:

Discrete Fourier Series & Fourier Transforms

Properties of discrete Fourier series, DFS representation of periodic sequences, Discrete Fourier
transforms: Properties of DFT, linear filtering methods based on DFT, Fast Fourier transforms
(FFT) - Radx-2 decimation in time and decimation in frequency FFT Algorithms, Inverse FFT.

UNIT-111:

Design of ITR Digital Filters& Realizations

Analog filter approximations — Butter worth and Chebyshev, Design of IR Digital filters from
analog filters, Design Examples, Analog and Digital frequency transformations. Basic structures

of IIR. systems, Transposed forms.
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UNIT-1V:

Design of FIR Digital Filters & Realizations

Characteristics of FIR. Digital Filters, frequency response. Design of FIR Digital Filters using
Window Technsques and Frequency Sampling techmique, Comparison of [IR & FIR filters.

Basic structures of FIR systems, Lattice structures, Lattice-ladder structures

UNIT-V:

Multirate Digital Signal Processing

Introduction, Decimation, Interpolation Sampling rate conversion, Implementation of sampling
rate converters, Applications — Sub-band Coding of Speech Signals, Implementation of Digital
Filter Banks, Trans-multiplexers.

Learning Outcomes:
After the complpn
# understand the concepts of signal processing& transforms.
appraise| the Fat Fourer algorithm.
' R and IR filters.
wie the concepts of muliirate signal processing.

- & &
]
3
=

Text Books:

1. Digital Signal Processing, Principles, Algosithms, and Applications: John G. Proakis
Dimitris G.Manolakis, Pearson Education / PHI, 2007.

2. Discrete Tume Signal Processing < AV Oppenheim and B.W. Schaffer, PHI.

3. Digital Signal Processing — K Raja Rajeswari, LK. International Publishing House.

Reference Books:

1. Digital Signal Processmg: Andreas Antomou, TATA MceGraw Hill |, 2006

2. Digital Sagnal Processing: MH Hayes, Schaum’s Outhnes, TATA Me-Graw Hall, 2007.

3. DSP Pnmer - C. Britton Rorabaugh, Tata McGraw Hill, 2005.

4. Fundamentaks of Digital Signal Processing using Matlab — Robert J. Schilling, Sandra L.

Harris, Thomson, 2007.
5. Digital Signal Processing — Alan V. Oppenheim, Ronald W. Schafer, PHI Ed., 2006
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&= )

MICROPROCESSORS AND MICROCONTROLLERS

Preamble:

Microprocessor and Mwcrocontroller have become important bmldmg blocks m  digmnal
electronics design. It is important for student to understand the architecture of a microprocessor
and its interfacing with various modules. 3086 microprocessor architecture, programming, and
mterfacing is dealt in detail in this course. Interfacing, PIC, architecture, programming in C.

Learning objectives:

To undepstand addressing modes o access memory
To und¢rstand 8051 mucro controller architecture
To undepstand the programming principles for 8086 and 8051

To undepstand the interfacing of MP with 10 as well as other devices
To undepstand how o develop cyber phvsical sysfermns

UNIT-I:

Introduction to Microprocessor Architecture

Introduction and evolution of Microprocessors =~ Architecture of 8086 — Memory Orgamzation of
B086 — Register Organization of 3086 - Instruction sets of B0B6 — Addressing modes —
Assembler directives — Introduction 4080286, 80386, 80486 and Pentium (brief description
about architectural advancements enly).

UNIT-II:

Minimum and Maximum Mode Operations

General bus operation of 8086 — Minimum and Maximum mode operations of 2086 — 8086
Control signal mterfacing — Read and write cyele timing diagrams.

Microprocessors 10 interfacing - 1

8255 PPI- Architecture of 8255-Modes of operation— Interfacing 'O devices to 8086 using

8255-Interfacing A to D converters— Interfacing D to A converters— Stepper motor interfacing—
Static memory interfacing with 8086,

UNIT-111:

Microprocessors I'() interfacing - 11

Architecture and interfacing of 8251 USART - Architecture and interfacing of ¥254
Timer/counter — Architecture and mterfacing of DMA controller (8257) — Architecture 8259
Programmable Interrupt Controller (8259) — Command words and operating modes of 8259 —
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Interfacing of 8259 — Architecture of Keyboard/display controller (8279) — Modes of operation —
Command words of 8279 — Interfacing of 8279,

UNIT-IV:

BOS1 Microcontroller:

Overview of 8051 Microcontroller — Architecture— Memory Organization — Register set — 1'O
ports and Interrupts — Timers and Counters — Serial Communication — Interfacing of peripherals-
Instruction set.

UNIT-V:
PIC Architecture

Block dmgram of basic PIC 18 micro controller —
PIC: Data typesc¥- D e

registers 'O ports — Programming m C for

SR L e ) I A5 B v e g

Learning Outcpmes:
After the complietion of the course the student should be able to:

# understind the Microprocessor capability in general and explore|the evaluation of
MICTOPTPCEsSOTs.

undersiand the addressing modes of Microprocessors
understand the Microcontroller capabality

program Microprocessors and Microconinollers.
mterface Microprocessors and Microcontrollers with other electronic devices
develop cyber physical systems

- & ® & 8

Text Books:
1. Ray and Burchandi, “Advanced Microprocessors and Interfacing™, Tata MeGraw—Hill.
2. Kenneth J Ayala, “The-8051 Microcontroller Architecture, Programming and
Applications”, Thomson Publishers, 2nd Edition.
3. PIC Microcontroller and Embedded Systems using Assembly and C for PIC 18, -
Muhammad Ali Mazidi, RolindD.Mckinay , Danny causey -Pearson Publisher 217

Impression.

Reference Books:
. Microprocessors and Interfacing, Douglas V Hall, Mc—Graw Hill, 2™ Edition.
2. R.S. Kaler, “ A Text book of Microprocessors and Micro Controllers™, LK. International
Publishung House Pvt. Lud.
3. Ajay V. Deshmukh, “Microcontrollers — Theory and Applhications™, Tata MeGraw—Hall
Compames —2005.
4. Am Pal, “Mwrocontrollers — Principles and Appheations™, PHI Learning Pvt Lid, 201 1.
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1.5

ELECTRICAL MACHINES - 11 LABORATORY

Learning objectives:

To control the speed of three phase induction motors.

To determine /predetermine the performance three phase and single phase induction motors.
To improve the power factor of single phase induction motor .

To predetermine the regulation of three—phase alternator by various methods, find Xy X4
ratio of alternator and asses the performance of three—phase synchronous motor.

- 8 ® @

Any 10 of the following experiments are to be conducted:
1. Brake t¢si on Three phase Induchion Mofor
2. No-load & Blocked rotor tests on three phase Inducthon motor
3. Regulatjon of a three —phase alternator by synchronous impedance &npm.f.
Method
Regulat{on of three—phase alternator by Potier tnangle method
V and Inverted V curves of a three—phase synchronous motor.
Determination of Xy and X of a salient polé synchronous machine
Equivalent circuit of single phase induction motor
Speed control of induction motor by Vit method.
Determination of efficiency of three-phase alternator by loading with three phase
mduction motor.
10. Power factor improvement-of smgle-phase induction motor by using capacitors and load
test on single-phase induétion motor.
11. Parallel operation of three-phase alternator.
12. Brake test on single-phase AC senes Motor.
13. Starting methods of a capacitor start and capacitor start run single-phase Induction motor.
14. Brake test on single-phase Induction Motor.
Learning outcomes:
After the completion of the course the student should be able to:
* assess the performance of single phase and three phase induction motors.
# control the speed of three phase mducton motor.
# predetermine the regulation of three—phase aliernator by vanious methods.
-

find the Xs' X ratio of alternator and asses the performance of three—phase synchronous
malor.

# determine the performance single phase AC series motor.

el A
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CONTROL SYSTEMS LABORATORY

Learning OObjectives:

* To impart hands on experience to understand the performance of basic control system
components such as magnetic amplifiers, D.C. servo motors, A.C. Servo motors and
Synchros.

* To understand time and frequency responses of control system with and without
controllers and compensators.

Any 10 of the
Time regponse of Second order system
Charactgristics of Synchros

Effect of P, PD, PL, PID Controller on a second order systems
Design ¢f Lag and lead compensation — Magnitude and phase plot
Transfe ;
Bode Plot, Root locus, Nyquist Plots for the transfer functions of systems up to 5™ order
using MATLAR.

7. Controllability and Observability Test using MAT LAB.

B. Temperature controller using PID

9. Charactenstics of magnetic amplitiers

10. Characteristics of AC servo motor

11. Characteristics of DC sefyo motor

12. Block Diagram Representation of Field Controlled DIC servo Motor Using Simulink.

SIS

Learning Outcomes:

After the completion of the course the student should be able to:
# analyze the performance and working Magnet amplifier, D.C and A.C. servo motors

and synchros.

design P,PLPD and PID controllers

design lag, lead and lag—lead compensators

control the temperature using PID controller

determine the transfer function of D.C Motor

control the performance of D.C and A_C Servo Motor.

test the controllability and observabilmy.

judge the stability in time and frequency domain.

" & ® ® ® ® @
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Il Year — | SEMESTER T T
ELECTRICAL MEASUREMENTS & INSRUMENTATION LABORATORY

Learning Objectives:

# To understand the correct function of electrical parameters and calibration of voltage,
current, single phase and three phase power and energy, and measurement of electrical
characterstics of resistance, inductance and capacitance of a circuits through appropriate
methods.

To understand the calibration of DC and AC Potentiometers.
To understand the testing of CT and PT.

To Understand and the characteristics of Thermo couples, LVDT, Capacitive transducer,
prezoelertr

# To undefstand the measurement of strain, Phase difference and frequenc

e

Any 10 of the fpllowing experiments are to be conducted

Calibratjon of dynamometer wattmeter using phantam loading
Crompton DOC. Polennometer - Calibraliion o ATMCICT MMC voltmeter
Kelvin's double Bridge - Measurement of resisTance - Determination of tolerance.
Capacitance Measurement using Schermg Bridge.
Inductance Measurement using Anderson Bridge.
Calibration of LPF Wattmeter — by direct loading.
Measurement of 3 phase power with single watt meter and 2 No"s of C.T.
Testing of C.T. using mutual inductor — Measurement of % ratio error and phase angle of
given C.T. by Null method,
P.T. testing by comparison — V.G as Null detector — Measurement of % ratio error and
phase angle of the given P.T.

10. AC Potentiometef— Polar form/Cartesian form — Calibration of AC Volimeter,

Parameters of Choke

11. Thermocouple — characteristcs

12. LVDT - characteristics.

13, Capacitive transducers characteristics.

14. Prezoelectric transducer charactensics.

15. Measurement of strain using strain gauge

16. Measurement of phase difference, frequency using Lissajous patterns in CRO.
Learning Outcomes:
After the completion of the course the student should be able to:

o measure the electncal parameters voltage, current, power, energy and electrical

characteristics of resistance, inductance and capacitance.
* known the characternistics of transducers.
= measure the strains, frequency and phase difference.

00 =) O LA R e b e

o
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SOCIALLY RELAVENT PROJECTS

Preamble:

There i lot of scientific and technological changes in the natwn during last few decades in
almost all the sectors. The state and central governments are mtroducing many schemes to all
classes of people of the nation to increase the productivity in various sectors. India 1s a rural
centric nation and the fruits of the scientific mventions and new technology shall be shared
among all remote corners of the nation. With this aim, a socially relevant project is newly
mitroduced in the curriculum with an objective of taking up the projects relevant to the societal
needs.

Objectives:
(1) The student(s) shall explore the technological needs of society
{2) The student(s) shall understand the technological problems of society

General gundelibes:

= A socally relevant project shall be a communany service based project and o shall be
nnovative.

= A student has to pursue the socially relevant project to solve real life and pressing
problems of society.

® The pursued socally relevant progeets shall contribute to national development goals and
priorites.

= Socially relevant project £an be carried out by an individual student or by a team of
maximum 5 of concerned department.

=  The student(s) shall visit the society (Villages Hospitals/Social Service Organizations etc)
to identify the problem and conduct literature survey and provide a feasible solution.

=  The socially relevant project selected shall be i the broad area of concerned discipline of
course. Preference shall be given to rural societal problems.

= Each team shall work under the supervision of a faculty member of the concerned
department.

= If the course is offered in Il Year I Semester, the student or team of students shall
complete this project during the vacation after 1 Year and so on.

= The duration of the project is about 15 to 20 hrs in total and students may split total
duration into 2 to 3 hrs per day based convemence. The attendance shall be maintamed by
the supervisor.

Sample Projects (but not limited to):

(i) Encrgy Auditing in a rural village (ii) Sman stanting and controel of motors in agriculiure and aqua fields (i) TV
Remote Operated Domestic Appliances Control (iv) Solar Powered Awto lrmigation System (v) Auto Intensity
Control of Street Lights (vi) Hidden Active Cell Phone Detector (vii) Railway Track Security System (viii) Solar
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Power Charge Controller (ix) Home Auntomation System Using Digital Contral () Intelligent Overbead Tank Water
Level Indicator (xi) Pre Stampede Monitoring and Alamm System (xid) Detect Rash Drving Speed Checker System
on Highways

Outcomes
(1) The student(s) are be able to provide a solutions the technological problems of society

(1) The student(s) is able suggest technological changes which suits current needs of society
{2) The student(s) are able to explain new technologies available for problems of the society.
Reference:

(1) Web Link: hitp://ntk.ac. m/new/socially-relevant-research

(2) hitps://esie.ntmac.an/SocialProjects] ITM. hitmil

(3) http://www.iitkgp.ac.in/files'csr/esr education. pdf
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ELECTRIC DRIVES

Preamble:
This course 15 an extension of power electromics applications to electric drives. This course

covers m detal the basic and advanced speed control techmques uwsimg power electronic
converters that are used in industry. It is equally important to understand the four quadrant
operation of electric drives and slip power recovery schemes in imduction motors.

Learning Objectives:

To lear -
To analyze the operation of three phase converter controlled de motorg and four quadrant
operatiop of dec motors using dual converters.
To discyss the converter control of de motors in varous quadrants.
To undgrstand the concept of speed control of induction motor by|using AC voliage
controll¢rs and voltage source mverters.

* To learn The principles o1 sMENC TOLOT Tesislance CONmol amd various slip power recovery
schemes.

# To understand the speed control mechanisi' of synchronous motors

UNIT-I:

Fundamentals of Electriec Drives

Electnc drnive — Fundamental torgue equanion — Load torque components — Nature and
classification of load torques — Sieady state stability — Load equalization- Four quadrant
operation of drive (hoist contral) — Braking methods: Dynamic — Plugging — Regenerative
methods.

UNIT-I11:

Controlled Converter Fed DC Motor Drives

1-phase half and fully controlled converter fed separately and self-excited DC motor drive —
Output voltage and current waveforms — Speed-torque expressions — Speed-torque charactenstics
— Prnciple of operation of dual converters and dual converter fed DC motor drives -Numerical
problems.

UNIT-I11:

DC-DC Converters Fed DC Motor Drives

Single quadrant — Two quadrant and four quadrant DC-DC converter fed separately excited and
self-excited DC motors — Continuous current operation — Output voltage and current waveforms
— Speed-torque expressions — Speed—torque charactenstics — Four quadrant operation — Closed
loop operation (qualitative treatment only).
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UNIT-IV:

Stator side control of 3-phase Induction motor Drive

Stator voltage control using 3-phase AC voltage regulators — Waveforms —Speed torque
characterstics— Variable Voltage Variable Frequency control of mduction motor by PWM
voltage source mverter — Closed loop v/f control of induction motor drives (qualitative treatment
only).

UNIT-V:

Rotor side control of 3-phase Induction motor Drive & Synchronous Motor Drives

Static rotor resstance control — Shp power recovery schemes — Stane Scherbms drive — Static
Kramer drive — Performance and speed torque charactenistics — Advantages —Applications.

Separate contrdl of synchronous motor — self control of synchronous motor employing load
commutated thyristor mverter - closed loop control of synchronous motor drive — PMSM (Basic
operaiion only)

Learning Outcpmes:
After the compleéfion of the course he student should be-able To:
# explain the fundamentals of electric drive and different electric braking methods.
# analyze the operation of three phase converter fed de motors and four quadrant operations
of de motors using dual converters.
# deseribe the converter control of dé motors in various quadrants of operation
# know the concept of speed control of induction motor by using AC voltage controllers
and voltage source mverters.

# differentiate the stator silé control and rotor side control of three phase induction motor,
explain the speed control mechanism of synchronous motors.

Text Books:
. Fundamentals of Electric Drives — by G K Dubey, Narosa Publicatons

2. Power Semuconductor Drives, by 5.B.Dewan, G.R.Slemon, A Straughen, Wiley-Indm
Edition.

Reference Books:
1. Electric Motors and Drives Fundamentals, Types and Aplhications, by Austin
Hughes and Ball Dirury, Newnes.
2. Thyristor Control of Electric drives — VedamSubramanyam Tata McGraw
Hill Publications.
3. Power Electrome Circurts, Devices and apphcations by M.H.Rashid, PHI
4. Power Electromcs handbook by Muhammad H. Rashsd, Elsevier.
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POWER SYSTEM ANALYSIS

Preamble:

The course is designed to give students the required knowledge for the design and analysis of
electrical power grids. Calculation of power flow in a power system network using various
techniques, formation of Zyys and its importance are covered in this course. It also deals with
short circuit analysis and analysis of power system for steady state and transient stability.

Learning Objectives:

To development the impedance diagram (p.u) and formation of Y b
To study-the-different—foad-fhow-methods:

To study the concept of the Zeebuilding algorithm.

To study short circuit calculation for symmeitrical faults

To study the effect of unsymmetrical faults and their effects.

To study the rotor angle stability of power systems,

" & ® & ® &

UNIT -I:

Circuit Topology & Per Unit Representation

Graph theory definition — Formation of element hode incidence and bus incidence matrices —
Primitive network representation — Formation of Ype matrix by singular transformation and
direct inspection methods - Per Unit Quantities—Single line diagram— Impedance diagram of a
power system.

UNIT -I1:

Power Flow Studies

Necessity of power flow siudies — Derivation of static power flow equations — Power flow
solution using Gauss-Sewde]l Method — Newton Raphson Method (Rectangular and polar
coordinates form) —Decoupled and Fast Decoupled methods — Algorithmic approach —Problems
on 3-bus system only.

UNIT - III:
F-Bus Algorith & Symmetrical Fault Analysis:
Formation of Zee: Algonithm for the Modification of Zeys Matrix (without mutual impedance).

Svmmetrical Fault Analvsis:
Reactances of Synchronous Machine — Three Phase Shont Circuit Currents - Short circuit MVA

caleulations for Power Systems.
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UNIT -1V:

Symmetrical Components & Fault analysis

Definition of symmetrical componenis - symmeirical components of unbalanced three phase
systems — Power in symmetrical components — Sequence impedances: Synchronous generator —
Transmission line and transformers — Sequence networks —Various types of faults LG- LL- LLG
and LLL on unloaded alernator—unsymmetrical faults on power system for numerical problems
only.

UNIT - ¥:

Power Svstem Stability Analvsis

Elementary concepts of Steady state — Dynamic and Transient Stabilities — Description of
Steady State Slal:nhly Power Lumt —Tranaﬁ:r Rm;.m:u:e—&yn::hmnmng Power Coefficient —
Power Angle Furve—and—De - - arivation of Swing
Equatmn—[!et nalion uf Trnrmenl Stal:nﬂlt:,' l:n:,' Equa] .-!u'ea E‘mermn —.dq:n lications of Equal

* draw impedance diagram for a power system network and to understand per umit
quantities.
form @ Yies and Zes for a power system petworks.
undersiand the load flow solution of a'power system using different methods.

# find the fault currents for all types faults to provide data for the design of protective
devices.
find the sequence components.of currents for unbalanced power system network.
analyze the steady state, trimsient and dynamic stability concepts of a power system.

Text Books:
1. Power System Analysis by Gramnger and Stevenson, Tata MeGraw Hall
2. Modern Power system Analysis — by L)1 Nagrath & D P . Kothar:: Tata MeGraw—Hall
Publishing Company, 2nd edimon.

Reference Books:
1. Power System Analysis — by AR Bergen, Prentice Hall, Inc.
2. Power System Analysis by HadiSaadat — TMH Editon.
3. Power System Analysis by B.R.Gupta, Wheeler Pubhications.
4. Power System Analysis and Design by J.Duncan Glover, M.S.Sarma, T.J.Overbye —
Cengage Learming publicanons.
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DATA STRUCTURES

Preamble:
This course 15 core subject developed to help the student understand the data structure principles

used m power systems, machines and control systems. This subject covers hinear data structures,
linked hsts, trees, graphs, searching and sorting.

Course Objectives:

o  Operjtions on linear data structures and thewr apphcations.

¢ The varwus operations on hnked hsts.
sic concepts of Trees, Traversal methods and operations.
ts of implementing graphs and its relevamnt algorithms.

Umit-1:

Linear Data Structures: Arravs, Stacks And Quenes

Data Structures -Operations-Abstract Data Types-Complexity of Algorithms-Time and Space-
Arrays-Representation of Arrays-Linear Arrays-Insertion-Deletion and Traversal of a Linear
Array-Array as an Abstract Data “Type-Multi-Dimensiwonal arrays-Stnings-5tnng  Operatons-
Stormg Strings-5String as an Abstraet Data Type

Stack -Array Representation of Stack-Stack Abstract Data Type-Applications of Stacks: Prefix-
Infix and Postfix Arithmetic Expressions-Conversion-Evaluation of Posifix Expressions-
Recursion-Towers of Hanoi-Queues-Definition-Array Representation of Queue-The Queue
Abstract Data Type-Circular Queunes-Dequeues-Prionty Queues.

Unit-11:

Linked Lists

Pomnters-Pomter Arrays-Linked Lists-MNode Representation-Single Linked List-Traversing and
Searching a Single Linked List-Insertion into and Deletion from a Single Linked List-Header
Linked Lists-Circularly Linked Lists-Doubly Lmmked Lists-Linked Stacks and Queunes-
Polynonmals-Polynomial Representanon-Sparse Matrices.
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Umit-111:

Trees

Terminology-Representation of Trees-Binary Trees-Properties of Binary Trees-Bimnary Tree
Representations-Bmary  Tree Traversal-Preorder-Inorder and Postorder Traversal-Threads-
Thread Binary Trees-Balanced Binary Trees-Heaps-Max Heap-Insertion into and Deletion from
a Max Heap-Binary Search Trees-Searching-Insertion and Deletion from a Binary Search Tree-
Height of Binary Search Tree, m-way Search Trees, B-Trees.

Unit-1V:
Graphs

Graph Theory Termmnology-Graph Representation-Graph Operations-Depth First Search-Breadth
First Search-C cted Components-Spanning Trees-Biconnected Components-Mimmimum Cost
Spanning Treeg-Krskal’s Algonthm-Prism’s Algonthm-Shortest Paths-Tragsitive Closure-All-
Pairs Shortest Path-Warshall's Algorithm.

Unit-%:

Searching And Sorting

Searching -Linear Search-Binary Search-Fibanacci Search-Hashing-Sorting-Definition-Bubble
Sort-Insertion sort-Selection  Sort-Quick ‘Sert-Merging-Merge Sort-Iterative and Recursive
Merge Sort-5hell Sort-Radix Sort-HeaprSort.

Course Quicomes:
After the completion of the conrse the student should be able to:

e data structures concepts with arrays, stacks, queues.
linked lists for stacks, queues and for other applications.
traversal methods m the Trees.

varwus algorithms available for the graphs.

sorting and searching n the data ret retrival applications.

- ® & 8

Text Books:

1. Fundamentals of Data Structures in C, 2* Edition, E.Horowitz, 5.5ahm and Susan
Anderson Freed, Umiversinies Press Pwi. Lid.
2. Data Structures With C, Seymour Lipschutz, Schaum’s Outhnes, Tata McGraw Hill
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DIGITAL CONTROL SYSTEMS

Preamble:
In recent vears digital controllers have become popular due to their capability of accurately

performing complex computations at high speeds and versatility in leading nonlinear control
systems. In this context, this course focuses on the analysis and design of digital control systems.

Learning objectives:
# To understand the concepts of digital control systems and assemble various components

ry of z—transformations and application for the mathematical analysis of digital
control §ystems.
* To reprisent the discrete—time systems in siate—space model and pvaluation of state
transitiop matrx, the design of state feedback control by “the pole placement method.™,
design off state observers.
To examine the stability of the system using diffefent tests.
To study the conventional method of analyzing digital control systems m the w—plane.

UNIT - It

Introduction and signal processing

Introduction to analog and digital control systems — Advantages of digtal systems — Typical
examples — Contmuous and Diseréte Time Signals — Sample and hold devices — Sampling
theorem and data reconstruction —Frequency domain characteristics of zero order hold.

UNIT-I11:

#-transformations

Zz-Transforms — Theorems — Finding inverse z—transforms — Formulation of difference equations
and solving — Block diagram representation — Pulse transfer functions and finding open loop and
closed loop responses.

UNIT-I11:

State space analvsis and the concepts of Controllability and observability

State space representation of discrete time systems — Solving Discrete Time state space
equations — State transition matrix and its properties — Discretization of continuous time state
equations — Concepis of controllability and observability — Tests{without proof).
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State Feedback Controllers and State (Observers
Design of state feedback controller through pole placement — Necessary and sufficient conditions
— Ackerman’s formula — Design of state observers (Full Order and Reduced Order).

UNIT - IV:

Stability analysis

Mappmg between the s—Plane and the z-Plane — Primary strips and Complementary strips —
Stability criterion — Modified Routh’s stability criterion and Jury’s stability test.

UNIT - ¥:

Design of discrete-time control svstems by conventional methods
Transient and steady state specifications — Design using frequency response i the w—plane for
lag and lead co e

Learning outcgmes:

After the complietion of the course the student should be able to:

advantages of discrete time control systems and the “know how™ of various

ACCESS0TIES,

e understand z—transformations and their role in-the mathematical analysis of different
systems(like Laplace transforms in analog systems).

# learn the stability criterion for digital systems and methods adopted for testing the same
are explamed.

# understand the conventional and state space methods of design are also mtroduced.

Text Book:
I. Discrete-Time Control systems — K. Ogata, Pearson Education/PHI, 2nd
Edition.

2. Digital Control and State Variable Methods by M.Gopal, TMH, 4" Edition.

Reference Books:
1. Digital Control Systems, Kuo, Oxford University Press, 2nd Edition, 2003.
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DIGITAL IC APPLICATIONS
{ELECTIVE-I)

Preamble:

This course mtroduces digital logic families and interfacing concepts for digial design and
mitroduces VHDL fundamentals to model digital system design blocks. Behavioral modeling of
digiial circuits is discussed. Design and implementation of combinational, synchronous and
asynchronous sequential digatal logic circuits are introduced.

Learning Objectives:
# Introdudion of digital logic families and mterfacing concepts fof digital design is
conswlened.
VHDL fundamentals were discussed to modeling the digital system depign blocks.
VHDL fompilers, simulators and synthesis tools are described, which are used to verify
digiial systems in a technology-independent fashion.
# Design and implemenialion ol combinanonal and sequential digital logic circuits is
explamed.
UNIT-1:

Digital Logic Families, Interfacing and Introduction to VHDL

Introduction to logic families, CMOS lagie, CMOS steady state and dynamic electrical behavior,
CMOS logic families. Bipolar logit, transistor-transistor logic, TTL families. CMOS/TTL
miterfacing, low voltage CMOS logic and interfacing, Emitter coupled logic.

Design flow, program structuse, levels of abstraction, Elements of VHDL: Data types, data
objects, operators and identifiers. Packages, Libraries and Bindings, Subprograms. VHDL
Programming using structural and data flow modeling.

UNIT-11:

Behavioral Modeling

Process statement, vanable assignment stalement, signal assignment statement, wail stalement .
if statement, case statement .null stafement, loop siatement, exil statement, nexi statement
asseriion statement, more on signal assignment statement JInertial Delay Model, Transport
Delay Model Creating Signal Waveforms, Signal Drivers , Other Sequential Statements |
Multuple Processes. Logic Synthesis, Insade a logic Synthesizer.

UNIT-111:

Combinational Logic Design

Bmary Adder-Subtractor, Ripple Adder, Look Ahead Carry Generator, ALU, Decoders,
encoders, multiplexers and demultiplexers, parity circuits, comparators, Barrel Shafter, Simple
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Floating-Point Encoder, Dual Priority Encoder, Design considerations of the above
combinational logic circuits with relevant Dagital ICs, modeling of above 1Cs using VHDL.

UNIT-1V

Sequential Logic Design

SSI Latches and flip flops, Ring Counter, Johnson Counter, Design of Modulus N Synchronous
Counters, Shift Registers, Universal Shifi Registers, Design considerations of the above
sequential logic circurts with relevant Digital ICs, modeling of above 1Cs using VHDL.

UNIT-V:
Synchronous and Asynchronous Sequential Circuits
Basic design geps—State—diapra ste—table—state—assienment—ehotee; of flip flops and

derivation of ngxt state and output expressions, timing diagram. State assignment problem: One
hot encoding. Mealy and Moore type FSM for serial adder, VHDL code fpr the seral adder.
Analysis of Afynchronous circuits, State Reduction, State Assignment. & complete design
example: The vgnding machine controller.

Learning Outcomes:
After the completion of the course the student should be able to:
# understand the structure of commercially available digital integrated circuit families.
# learn the IEEE Standard 1076 Hardware Description Language (VHDL).
o model complex digral systems at several levels of abstractions, behavioral, structural,
simulation, synthesis and rapud svstem prototyping.
o analyze and design basic digital circwits with combmatoral and sequential logic circuits
usmg VHDL.

Text Books:
1. Dhgmal Design Principles & Practices — John F. Wakerly, PHIY Pearson Education Asia,
3rd Ed., 2005.
2. VHDL Primer — J. Bhasker, Pearson Education’ PHIL, 3rd Edition.

References:

. Fundamentals of Digital Logic with VHDL Design- Stephen Brown, ZvonkoVranesic,
MeGrawHill 3™ Edition.
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I Year — I1 SEMESTER

COMMUNICATION SYSTEMS

Preamble:
Awareness on the concepis and working of communication blocks is inevitable for an electrical
engmeering stndent to excel in smart gnd applications.

Learning Objectives:
# To develop a fundamental understanding on communication systems with emphasis on
analog and digital modulaton techmiques.

* To get sptroduced to the basics of error control codmng techmgues.

Uit - 1:
Basic blocks ¢f Communication System. Analog Modulation - Principles of Amplilude
Modulation, DYBSC, 55B-5C and VSB-5C. AM transmuttérs and receivers.

Umit- I1:
Angle Modulation - Frequency and Phase Modulation. Transmission Bandwidth of FM
signals, Methods of generation and detection, FM Transmitters and Receivers.

Umit-I11:
Sampling theorem - Pulse Modulation Techniques - PAM. PWM and PPM concepts - PCM
system — Data transmission using analog carners (BASK, BFSK, BPSK, QPSK).

UNIT IV:
Error control coding technigues — Linear block codes- Encoder and decoder, Cvchic codes —
Encoder, Syndrome Calculator, Convoluton codes.

UNIT V:
Modern Communication Svstems - Mwrowave communication systems - Ophical
commumcation system - Satellite commumcation system - Mobile commumication system.

Learning Outcomes:
After the completion of the course the student should be able to:

# understand the basics of communication system, analog and digital modulation
techmiques.
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« apply the knowledge of digital electronics and understand the emor control coding
techmques.
* summanze different types of communication systems and its requirements.

Text Books:
1. Smon Havkins, “Commumcaton Systems’, John Wiley, 3rd Editon, 1995,
2. D.Roddy & J.Coolen, “Electronic Communications’, Prentice Hall of India, 4th Edition,
1999,

3. Kennedy G, *Electromic Commumcaton System’, McGraw Hill, 1987.

Reference Books:
1. Shulin Damel, *Error Control Coding”, Pearson, 2nd Edition, 2011.
2 BP. Lat e . .
USA Puplcanions, 4th Editwon, 2009,

Jon Systems’, OUP
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COMPUTER NETWORKS
{ELECTIVE-I)

Preamble:
This course is designed to impart the knowledge in computer networks used for data

transmusswon through mternet. The topics covered m this subject are LAN, WAN, TCHICP
models, Digital modulation and multiplexing, Layers of computer networks, Protocol, Routing
algorithms, etc.

Learning Obj¢ctives:
o Undersijnd state-of-the-art in network protocols, archiiectures, and applications.
Process pf networking research

L]
# Constrajnts and thought processes for networking #ésearch
. th]enJ—Fnrmhﬁwn#ppnm;‘n—Amipis—

UNIT - I:

INTRODUCTION COMPUTER NETWORKS:

Network Topologies WAN, LAN, MAN. ‘Reference models- The OSI Reference Model- the
TCP/IP Reference Model - A Comparison of the OSI and TCP/TP Reference Models

Physical Layer — Fourier Analysis —~ Bandwidth Limited Signals — The Maximum Data Rate of
a Channel - Guded Transmission Medma, Digital Modulation and Multiplexmg: Frequency
Division Multiplexing, Time Division Multiplexing, Code Division Multiplexing

Data Link Laver Design) lssues, Error Detection and Correction, Elementary Data Link
Protocols, Shding Window Protocols

UNIT - II:

THE DATA LINK LAYER: Services Provided to the Network Laver — Framung — Error
Control — Flow Control, Error Detection and Correction — Error-Correcting Codes — Ermor
Detecting Codes, Elementary Data Link Protocols- A Utopian Simplex Protocol-A Simplex Stop
and Wait Protocol for an Error free channel-A Simplex Stop and Wait Protocol for a Noisy
Channel, Shding Window Protocols-A One Bat Shding Window Protocol-A Protocol Using Go-
Back-N- A Protocol Usmg Selective Repeat

UNIT - IH:
MEMUM ACCESS CONTROL SUBLAYER-The Channel Allocation Problem-Static
Channel Allocation-Assumptions for Dynamic Channel Allocation, Multiple Access Protocols-
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Aloha-Carrier Sense Multuple Access Protocols-Collision-Free Protocols-Limited Contention
Protocols-Wireless LAN Protocols, Ethernet-Classic Ethemet Physical Layer-Classic Ethernet
MAC Sublayer Protocol-Ethernet Performance-Fast Ethernet Gigabit Ethernet-10-Gigabit
Ethemet-Retrospective on Ethernet, Wireless Lans-The B02.11 Archiecture and Protocol Stack-
The B02.11 Physwcal Layer-The®02.11 MAC Sublayer Protocol-The 805.11 Frame Structure-
Services

UNIT - IV:
DESIGN ISSUES-The Metwork Layer Design Issues — Store and Forward Packet Switching-
Services Provided to the Transport laver- Implementation of Connectionless Service-
Implementation of Connection Oriented Service-Comparison of Virtual Circuit and Datagram
Networks, Routmg Algorthms-The Opumality principle-Shortest path Algorithm, Congestion
Control  Algory ' Routing- Admission
Control-Traffic [Throtthng-Load Shedding.

UNIT - V2
TRANSPORT| LAYER: The Internet Transport Profocols: Udp, the (Infernet Transport
Protocols: TCH _Apphcation Laver =The Domain Name Svystem: The [JNS MName Space,
Resource Records, Name Servers, Electronic Mal: Architecture and Services, The User Agent,
Message Formats, Message Transfer, Final Delivery

Learning Outcomes:
After the completion of the course the student should be able to:

* understand OS] and TCP/IP models

analyze MAC layer protoogls and LAN technologies
design apphcatiions usmg nternet protocols
understand routing and congestion control algorithms
understand how mtérnet works

- & & 8

Text Books:
. Tanenbaum and David J Wetherall, Computer Networks, 5th Editon, Pearson Edu, 2010

2. Computer Networks: A Top Down Approach, Behrouz A. Forouzan, FirouzMosharraf,
McGraw Hill Education

Reference Books:
1. Larry L. Peterson and Bruce 5. Davie, “Computer Networks - A Systems Approach™ (5th

ed), Morgan Kaufmann/ Elsevier, 2011
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L T P C

I Year — I SEMESTER 3 2 0 3

INTERNET OF THINGS APPLICATIONS TO ELECTRICAL ENGINEERING
{ELECTIVE-I)

Preamble:
Importance to the development of mimature devices for monitoring and sensing of data using
miternet is mcreasing day by day. In view of this, to give an msight about these technologies to
the students of electrical engineering this course in designed. In this course, mtroduction to
Internet of Things, varwus architectures of loT, Communication protocols are introduced. In
addimon, data acqusimion, data commumication, mtroduction to data analytics, sensors and
actuators are also presented. To give a view about the IoT implementations, few case studies
about Smart Hpme, Smart Cities, Environment momtoning and smart agncylture practices are
also presented.

Learning Objectives:
» To undepstand fundamentals, architecture and vanous technologies of [ntermet of Things.
o e '_|:'|_i_'|:'|_E_$_
» To know the connectivity of devices using web and mternet in the loT environment.
« To know various data acquisition methods, data handling using cloud for IoT

applicatons.
# To undersiand the implementation of loT by studying case studies like Smart Home,
Smart city, ete.

UNIT - It

The Internet of Things: An Overview of Internet of Things (loT) — loT framework —
Architecture — Technology behind IoT — Sources of the loT — M2M Communication — Examples
ofloT.

UNIT - II:
Design Principles For Connected Devices: Introduction —loT/MIM svstems, Layers and
Designs Standardization — Commumcation Technologies — Data Enrchment, Consohdation and

Device Management at Gateway — Ease of designing and affordability.

UNIT - II:

Design Principles for the Web Connectivity: Introduction — Web Communication protocols for
Connected Devices - Message Communication protocols for Connected Devices — Web
Connectivity for connected devices network.
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Introduction  to  Intermet Connectivity  Prmciples, Intemet connectivity, Internet based
communication — [P addressing in the IoT — Applicanion Laver Protocols: HTTP, HTTPS, FTP,
Telnet, WAP {Wireless Apphcation Protocol).

UNIT-IV:
Data Acquiring, Organizing, Processing and Analytics: Introduction — Data Acquinng and
Storage — Orgamzming the Data — Analvlics.

Data Collection, Storage and Computing Using a Clond Platform: Introduction — Cloud
computing paradigm for data collection, storage and computing — IoTas a service and Cloud
Service Modek - IoT cloudbased services using the Xwvely (Pachube/COSM), Nimbats and other
platforms.

UNIT-V:
Sensor technolpgy: Actuator, Sensor data commumcaton protocols, Radwo Frequency
Identification technology, Wireless Sensor Network Technology.
loT applcatwof case studes: Smart Home, Smart Cibes, Environment monmormng and

Agriculture pratices

Learning Outcomes:
After the completion of the course the studentshould be able to:

» know the vanous fundamentals, architectures and technologies of Internet of Things.
understand various communication technologies used in the Internet of Things.
understand the varous device connectivity methods using web and internet m the loT
environment.

o understand vanous data acquisition methods, data handling using cloud for loT
applicaiions.

» know the implementation of loT from the case studies hike Smart Home, Smart city, ete.

Text Books:
1. Internet of Things: Architecture, Design Principles, Raj Kamal, McGraw Hill Education

(Indwa) Pvi. Limuted, 2017,

Reference Books:
1. Designing the Internet of Things, Adrian McEwen and Hakim Cassimally, Wiley, First
ediion, 2013.
2. Getting Started with the Internet of Things, CunoPfister, O'reilly, 2011.
3. Internet of Things : A Hands-on Approach, ArshdeepBahga, and Vijay Madisetti, 2014.
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(]
id

VLSI DESIGN
{ELECTIVE-I)

Preamible:

This 15 an elective course designed to impart the knowledge n VLSI design principles. This
course covers MOS devices and fabrication, CMOS logic circuits and applications of logic

CIFCUits,

Learning Objective:

" & & & &

Memory design with CMOS family.
Applications of CMOS circuits.

UNIT =1I:
Introduction to NMOS Devices

MOS charactenstics: NMOS charactenistics;, mverter actwon — CMOS charactersncs, mverter
action - models and second order effeets of MOS transistors — Current equation — MOSFET
Capacitances - MOS as Switch, Dhiode/ refistor — current source and sink — Current nurror.

UNIT - 11
MOS Fabrication

CMOS Fabrication — n-welly p-well, twin-tub processes — fabrication steps — erystal growth —
photolithography — oxidation — diffusion — lon implantation — etching — metallization.

UNIT - IlI:
CMOS Logic Circuits

CMOS Logic Circuits: Implementation of logic circuits using aMOS and CMOS, Pass transistor
and fransmission gaies — Implementation of combinational circuiis — parity generator —
magniiude comparator — stick duagram — Design rules and layout design.
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UNIT - IV:

Higher order digital Logic Circuits

Memory design — SRAM cell — 6T SRAM - DRAM — 1T, 3T, 4T cells, CMOS Sequential
crrcuits: State and Dynamac circunts — True Smgle-phase clocked registers — Clocking schemes.

UNIT - V:

Application Specific Integrated Circuits

ASIC - Types of ASICs - Design flow — Design Entry — Simulation — Synthesis — Floor planning
— Placement — Routing - Circunt extraction — Programmable ASICs.

Learning Outcomes:
After the complietion of the course the student should be able to:

# understand the insights of the MOS devices and its characteristics.
appreciafie the different VLSI process technologies.
design the CMOS combinational logie circuts and its layout.
develop e Ling
realize the Design flow of application-specific Integrated circuit.

" & & &

Text Books:
1. Neil Weste, David Harris, *“CMOS VLSI Design: A Circuits and Systems Perspective”,
AddisonWesley, 4th Edition, 20240
2. Debaprasad Das, “VLSI Design’, Oxford University Press, 2010.
3. Ken Martin, “Dagtal Integrated Circuits”, Oxford University Press, 1999.
4. Peter Van, ‘Microchip Fabrication”, Mc-Graw Hill Professional, 6th Edition, 2014.

Reference Books:
1. M. J. 5. Smith, “Application Specific Integrated Circuits’, Addison Wesley, 1997,
2. Uyemura, "Introduction to VLSI Circunts and Systems’, Wiley, 1st Editwon, 2012,
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CLOUD COMPUTING
{ELECTIVE-I)

Preamble:

This is an elective subject designed to known principles of clod computing. Inthis subject
systems modelmg, clustermg, visuahzation, virtual machines, Data centres, Cloud architecture,
cloud programiming, resource management and scheduling and storage will be explamed.

Learning Objectives:
# The clopd environment, building software systems.
# Compofents that scale to millions of users in modern internetcloud opneepts capabilities
across the vanous cloud service models including laas, Paas, Saas,
* Developing cloud based sofiware applications on tep of cloud platforms.

UNIT -I:

Systems modeling, Clustering and virtualization

Scalable Computing over the Internet, Technologes for Network based systems, System models
for Dhstributed and Cloud Computing,. Seftware environments for distnbuted systems and
clouds, Performance, Security And Energy Efficiency

UNIT- 1I:

Virtual Machines and Virtnalization of Clusters and Data Centers

Implementation Levels of Wirtualization, Virtualhization Structures/ Tool and mechanisms,
Virtualization of CPU, Memory and 1O Devices, Virtual Clusters and Resource Management,
Virtualization for Data Center Automation.

UNIT- II:

Cloud Platform Architecture

Cloud Computing and service Models, Architectural Design of Compute and Storage Clouds,
Public Cloud Platforms, Inter Cloud Resource Management, Cloud Security and Trust
Management. Service Onented Architecture, Message Onented Muddleware.

Cloud Programming and Software Environments

Features of Cloud and Grid Platforms, Parallel & Distributed Programming Paradigms,
Programming Support of Google App Engme, Programming on Amazon AWS and Microsoft
Azure, Emerging Cloud Sofiware Environments.
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UNIT-1V:

Cloud Resource Management and Scheduling

Policies and Mechanisms for Resource Management Applications of Control Theory to Task
Scheduling on a Cloud, Stability of a Two Level Resource Allocation Architecture, Feedback
Control Based on Dynamic Thresholds. Coordination of Specialized Autonomic Performance
Managers, Resource Bundling, Scheduling Algorithms for Computing Clouds, Fair Queuing,
Start Time Far Queumg. Bormowed Virtual Time, Cloud Scheduhng Subject to Deadhnes,
Scheduling MapReduce Apphcations Subject to Deadlines.

UNIT-V:
Storage Systems
Evolution of sior = 3 (W g - [ite Syslen ATabdse dmnhuted file

Learning Oute
After the complets

* understanding the key dimensions of the cln]lenge -::nfE]-::nLu:l Computing

* assessment of the economics , financial~and technological implications for selecting
cloud computing for own organization

# assessing the financial, technologcal, and organizational capacity of employer’s for
actively mititing and installing eloud-based applications.

e assessmeni of own organizduons” needs for capacity building and training in cloud
computing-related IT areas

Text Books:
1. Distributed and Cloud Computing, Kai Hwang, Geoffry C. Fox, Jack J. Dongarra MK
Elsevier.

2. Cloud Computing, Theory and Practice, Dan C Marnescu, MK Elsevier.
3. Cloud Computing, A Hands on approach, ArshadeepBahga, Viyay Madisett, University
Press

Reference Books:
I. Cloud Computing, A Practical Approach, Anthony T Velte, Toby J Velte, Robert
Elsenpeter, TMH
2. Mastering Cloud Computing, Foundations and Application Programmng, Ra) Kumar
Buyya, Christen vecctiola, 5§ Tammaraiselvy, TMH
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RENEWABLE ENERGY SOURCES
(OFEN ELECTIVE-I)

Preamble:
This course gives a flavor of renewable sources and systems to the students. It introduces solar

energy s radiation, collection, storage and its applications. This covers generaton, design,
efficiency and characteristics of various renewable energy sources including solar, wind, hydro,
biomass, fuel cells and geothermal systems.

Learning Objectives:

. jaat ' gt jiak earth’s surface.
To study solar photo voltaw systems.
maximum power pomt techmques m solar pv and wind energly.
To study wind energy conversion systems, Betz coefficient, tip speed gatio.

To study basic principle and working of hydro, tidal, biomass, fuel dell and geothermal

- & & & ®
|_|
=
B
=
|

UNIT-I:

Fundamentals of Energy Svstems and Solar enérgy

Energy conservation principle — Energy scenarw (world and India) — various forms of renewable
energy - Solar radiation: Outside earth’s atfosphere — Earth surface — Analysis of solar radiation
data — Geometry — Radiation on tilted swrfaces — Numerical problems.

UNIT-II:

Solar Photovoltaic Systems

Solar photovoltae cell, module, array — construction — Efficiency of solar cells — Developing
technologies — Cell 1-V characteristics — Equivalent circuit of solar cell — Series resistance —
Shunt resistance — Applications and systems — Balance of system components - System design:
storage sizing — PV system sizing — Maximum power point tracking.

UNIT-I11:

Wind Energy

Sources of wind energy - Wind patterns — Types of turbines —Horzontal axis and vertical axis
machines - Kinetic energy of wind — Betz coefficient — Tip—speed ratio — Efficiency — Power
output of wind turbine — Selection of generator(synchronous, induction) — Maximum power
point tracking — wind farms — Power generation for utility grids.
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UNIT-IV:

Hydro and Tidal power svstems

Basic working principle — Classification of hydro systems: Large, small, micro — measurement
of head and flow — Energy equation — Types of turbines — Numerical problems.

Tudal power — Basics — Kinetic energy equation — Turbines for tidal power - Numerical problems
— Wave power — Basics — Kinetic energy equation — Wave power devices — Lmear generators.

UNIT-V:

Biomass, fuel cells and geothermal systems

Biomass Energy: Fuel classification — Pyrolysis — Direct combustion of heat — Different
digesters and swzmg.

Fuel cell: Classification uf fuel for ﬁ:el cells — Fuel cr:ll voltage— Efﬁmem.}' V-1 characteristics.
Gmthermal Clgssties arrd-hed ettt - pbysts— Geothermal based

After the completion of the course the student should be able to:

* analyze polar radiation data, exiraterresirial radiation, and radiation onearth’s surface.
design solar photo voltaw systems.

develop maximum power point techniques in solar PV and wind energy systems.
explain wind energy conversion systenis, wWind generators, power generation.

explain basic prnnciple and working,of hydro, tidal, biomass, fuel cell and geothermal
systems.

- ® ® ®

Text Books:
1. Renewable Energy Resources, John Twidell and Tony Werr, Taylor and Francis -second
edition. 2013,
2. Non Conventional spurces of Energy by G.D.Rai, Kanna Publications.

Reference Books:

l. Energy Science: Prnnciples, Technologes and Impacts, John Andrews and Nick Jelly,
Oxford University Press.

2. Solar Energy: Principles of Thermal Collection and Storage, 5. P. Sukhaime and
J. K. Nayak, TMH, New Delhi, 3 Edition.

3. Renewable Energy- Edited by Godfrey Boyle-oxford university.press, 3™ edition,2013.

4. Handbook of renewable technology Ahmed and Zobaa, Ramesh C Bansal, World
scientific, Singapore.

5. Renewable Energy Technologees /Ramesh & Kumar /Narosa.

6. Renewable energy technologies — A practical gusde for beginners — Chetong Singh
Solanki, PHL

7. Non conventional energy source —B.H.khan- TMH-2™ edition.
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. L T P i
I Year — 11 SEMESTER 3 I 2

ESSENTIALS OF ANALOG AND DIGITAL ELECTRONICS
(OPFEN ELECTIVE-T)

Lind

Preamble:

This 15 an open elective course designed to give the basic knowledge od analog and digital
electromics to core engineenng students. This course covers analog devices, digntal components,
signal generator circuits, decoders, programmable logic devices LCD, LED displays, Analog to
Dignal & Digital to Analog converters.

Learming I.'.Ih]ﬂ:llwﬁ

i :rd ;lgml gm-:::'ahma circuits.
tand the digital & analog quantitics and conversion from one fo the other.

i p aractedistics - Rectifier
Circunts —Wave Shap mg Cm:u:ts — Chppers and Clan'pers Lener regulator Circunts.

Op-amp —Inverting & non-inverting - Operation — Differentiator, integrator, precision rectifier,
square waveform for generator, passive components — TTL, CMOS devices.

UNIT I
Oscillators & Signal generator circnits — Function generator circunt — Pulse generator circut —
AM/FM signal generator circuit —Qualitative analysis.

UNIT 111

Review of Digital componénts — Code converters: Binary to Gray Code — BCD 1o Seven
segment decoder —Programmable Logic Devices: PROM, PAL, PLA. Sequential Logic: Latch &
Flip flop, MOD- Counters — Shift Registers - Asynchronous 3-Bit Counter

UNIT -1V
Display Units — Optoelectronic devices —Seven segment displays — LCD and LED display units
and applications —1°C, SIP Protocol.

UNIT -¥
Special electronic circuits- Schmatt tngger — Analog to Dhgital converter — Dhgral to Analog
converter units.

Learnimg Outeomes:
After the completion of the course the student should be able to:
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design and develop circuits using analog and digital components.
understand the different generators and analyzers.

appreciate the use of display units.
design Analog to Digital and Digital to Analog Converters.

- F & ®

Text Books:
. David A Bell, ‘Fundamentals of Electronic Devices and Cireuits”, Oxford University

Press, Incorporated, Recent Edimon.

Kalsi H.S,"Electronic Instrumentaion’, Tata MeGraw-Hill Education, 3™ Edition, 2010.
Morris Mano. M, "Digital Logic and Computer Diesign’, Prentice Hall of India, 3™ Edition, Recent version..

Lad
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ELECTRICAL ESTIMATION AND COSTING
(OPEN ELECTIVE-I)

L | f

Preamble:
This course covers the topics on simple electrical connections design considerations of electrcal

mstallations and study of different types of electrical installations. It also covers the components
of substations and various motor control circuits.

Learning OObjectives:
* Introdu ;
* Able to |earn the design of electrical mnstallations.
# Able to Jearn the design of electrical mstallation for different types of buildings and small
midustrigs.
* Learn thie basic components of electrical substations.

»  Farmbarize with the motor control circuits

UNIT -1t

Electrical Symbaols and Simple Electrical Circuits

MNeed of electrical symbols, list of symbels; Electrical Diagrams, Methods of representation for
wiring diagrams, introduction to simple light and fan circuits, system of connection of appliances
and accessories, simple examples'on hght and fan cwrcuits.

Unit-10:

Design Considerations of Electrical Installations

Electric supply system, Three-phase four wire distribution system, protection of electne
mstallation against overload, short circuit and earth fauli, earthing, neutral and earth wire, types
of loads, systems of wiring, permussible of voltage drops and sizes of wires |, estimating and
costing of electrical installations

Umit-111:

Electrical Installation for Different Tvpes of Buildings and Small Industries

Electrical installations for electrical buildings, estimating and costing of material, simple
examples on electrical installation for residential buildings, electrical installations for
commercial buildings, electrical installation for small industries

» Fi ke r.com www_FirstRanker.com

Firstranker's choice



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

A Firstranker's choice

:l » FirstRanker.com

www.FirstRanker.com www.FirstRanker.com

R-1% Syllabus for EEE - INTUK w. . £ 2019 - 20

JAWAHARLAL NEHRU TECHNDLOGICAL UNIVERSITY:: KAKINADA
KAKINADA - 533 003, Andhra Pradesh. India
DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

COURSE STRUCTURE-R19

Unit-1V:

Substations

Introduction, types of substations, outdoor substations-pole mounted type, indoor substations-
floor mounted type, simple examples on quantity estimation.

Unit-V: Motor control circuits
Introduction to AC motors, starting of three phase squirrel cage induction motors, starting of

wound rotor motors, starting of synchronous motors, contractor control circuit components, basic
control crcwits, motor protection

Learning Outcomes:
After the complftion of the course the student should be able to:

# identify the various electrical apparatus and their interconnections.

# select sifitable electrical supply system and design earthing systems of{various electric
loads.

# estimate|the cost for installation of wirmg for different types of building and small
mdustries.

o identify the componenis of electrical subsiations.

* design suitable control circuit for starting of three phase induction motor and
synchronous motor.

Text Books:
1. Electnical Design and Estimanion Costing - K. B. Ramna and 5. K.Bhattacharya — New Age

Internatiwnal Publishers.

References Books:
. Electrical winng estimating and costing — 5.L.Uppal and G.C.Garg — Khanna pubhshers,
sixth edimwon, 1987.
2. A course n electrical installatwon estimating and costing — 1.B.Gupta —Katana Sk &
Sons.
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POWER ELECTROXNICS DEVICES & CIRCUITS
(Open Elective-1)

Preamble
The course is intended to make the difference between signal and power semiconductor devices
m thewr physical operation and charactensnics.

Learning Objectives:
# To understand the physics of basie semiconductor devices and power diode.
* To study The physics and operafing characiensiics of BJT and power MIOSFET.
* To undefstand the operation and characteristics of thyristor and GTOs,
* To undefstand the physics and characteristics of IGBT.
* To siudy the operation of emerging devices and their integrated circuit§.

UNIT -I:

Basic Semiconductor Physics & Power Diodes

Basic Semiconductor Physics: Introduction s Conduction Process mm Semmconductors - pn
jqunction - Avalanche Breakdown -

Power Diodes: Introduction - Basie Structures amd -V Charactenstics - Breakdown Voltage
Considerations - Switching Characterstics.

UNIT -I1:

Bipolar Junction Transistors & Power MOSFET

Bipolar Junction Transistors: Introduction - Vertical Power Transistor Structures - Characteristics -
Physics of BIT Operation - Switching Characteristics - Breakdown Vaoltages - Second Breakdown - On-5tate
Liosses - Sate Operating Areas.

Power MOSFET: Introduction — Basic Structure - |-V Characteristics - Physics of Device Operation -
Switching Characteristics - Operating Limitations and Safe Operating Arcas.

UNIT -111:

Thyristors & GTO

Thyristors: Introduction - Basic Structure — [-V Characteristics — Physics of Device Operation —
Switching Characteristics - Methods of Improving di‘dt and dv/di Ratings

GTO: Introduction - Basic Structure — 1-V Characteristics - Physics of Turn-off Operation —
Swilching Charactenistics.
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UNIT -1V:

Insulated CGGate Bipolar Transistors

Introduction — Basic structure — I-VCharactenstics — Physics of Devices Operation — Latchup in
IGBTs — Switchimg Characteristics.

UNIT -V:

Emerging Devices and Circuits

Introduction — Power Junction Field Effect Transistors — Field-controlled Thyristor — JFET —
Based Devices versus Other Power Devices — MOS-controlled Thyristor — Power Integrated
Circuts.

Learning Outcomes:
After the complEfion of the course the student should be able To:

# explain the basics of senmuconductor devices and use of Power diode.
# know thi operation and characteristics of BJT and power MOSFETs.
e explain the basic difference of thyristors and GTOs in their physics anl characteristics.
# know thi operation of IGBT, emerging devices and circuits.

Text Books:
1. Power Electromes: converters, apphcations & design -by Nedmohan, Tore M. Undeland,

Robbins by Wiley India Pvt. Ltd

2. Power Electromics: Circunts, Devices and Apphcatons — by M. H. Rashad, Prentice Hall
of India, 2nd edition, 199§

3. Power Electronics — by P.5. Bhimbra, Khanna Publishers.

Reference Books:

1. Elements of Power Electronics—Philip T.Krein. oxford.

2. Power Electromics: Essentials & Apphications by L.Umanand, Wiley, Pvt. Limuted, India,
2009.

3. Thynstonsed Power Controllers — by G. K. Dubey, 5. R. Doradla, A. Joshi and . M.
K.Smha, New Age International (P) Limited Publishers, 1996.

4. Power Electromics handbook by Muhammad H.Rashd, Elsevier.

5. Power Converter Circuits -by Willam Shepherd, L1 zhang, CRC Taylor & Francis
Group.
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FUNDAMENTALS OF ELECTRICAL MACHINES
(DPEN ELECTIVE-T)

Preamble:
This course introduces the fundamentals of basic electrical circuits and topics related 1o

principles, performance, apphications and design considerations of de machines and transformers.
The course also covers the topics of different types of 3-phase induction motors and synchronous
machines synchronous machines and thewr applications.

Learning Objectives:

Understind the fundamentals in electrical machines.

Know the characteristics of DC machines.

Understynd the operation and performance of Transformer.
Understynd the operation and starting methods of Ifduction motors.

Understind-the-eperation-and-appheation-of Synchronons-machime—

UNIT -I:

Introduction

Active and passive elements- Ohm’s Law ~ Kirchhoftf's Laws —Electromagnetic Induction—
Faraday’s Laws - Senes — Paralle]l ciretats- Self and Mutual Inductance-Numerical problems.
Purpose of Earthing — Methods of Earthing — Merits of Earthing. Different types of Electrical
Machmnes.

- & ® & @

UNIT -11:

DC Machines

Principle of operation of DC generator - Types of DC machines — EMF equation — Open Circuit
Characteristics- Principle of operation of DC Motor- Torque Equation- speed control methods of
DC motor — Losses in DC machines - Swinbume’s Test-Brake test on DC shunt motor —
Performance Characteristics - Numerical problems.

UNIT -111:

Transformers

Principle of operation and construction Details — Classification of Transformers - EMF equation
— Losses m a Transformer — Open Circuit & Short Circuit Test — Calculation of efficiency and
regulation -Numerical Problems.
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UNIT -I'V:

Induction Motors

Principle of operation- Constructional Details - Classification — Revolving Magnetic Fields—
Starting Methods — Numerical Problems. Principle of operation of Single Phase Induction Motor
- Starting Methods- Apphcations.

UNIT -V

Syachronous Machines

Principle of operation and construction of alternators -EMF Equation - Regulation of alternator
by Synchronous Impedance Method — Numencal Problems.
Principle of opdration of synchronous motor - Synchronous Condenser — Applications.

Learning Outcpmes:
After the complietion of the course the student should be able to:

# Apply fundamentals in various electrical circuits:
Explain the operation and characteristics of DC machines.
Determine the efficiency and regulationof transmission.
Explain the operation and starting methods of Induction Motors.
Apply the applications of Synchronous Machines.

- & & @

Text Books:
1. Principles of Electrical Machines by V.K. Mehta & Rohit Mehta, S.Chand publications
2. Theory & performanceot Electrical Machines by J.B.Guptha, 5. K_Kataria & Sons
3. Circuit Theory ( Analysis and Synthesis) by A. Chakrabarti, Dhanpat Rai & Co.

Reference Books:
1. Basic Electrical Engineening by M.5. Nasdu and 5. Kamakshah, TMH Publications
2. Fundamentals of Electrical Engineering by Rajendra Prasad, PHI Publications, 2™ edition
3. Basic Electrical Engineering by Nagsarkar, Sukhija, Oxford Publications 2*! edition
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PFOWER ELECTRONICS LABORATORY

Learning objectives:

# To study the characteristics of various power electronic devices and analyze firing
circuits and commutation circuits of SCR.

# To analyze the performance of single—phase and three—phase full-wave bridge converters
with both resistive and inductive loads.
To understand the operation of AC voltage regulator with resistive and inductive loads.
To understand the working of Buck converter, Boost converter and inverters.

Any 10 of the
1. Charactgristics of Thyristor, MOSFET & IGBT.
2. R, RC & UJT firing circuits for SCR.
3. Single -Phase serm converter with R & RL loads.
4. Single -Phase full converter with R & RL loads.
5. Three- Rhase full converter with R &RL loads.
6.

Single Phase dual converier in circulaiing cutréni & non circulating current mode of
Operation.

7. Single -Phase AC Voltage Regulator wath' B & RL Loads.

8. Single Phase step down Cycloconvertierwith B & RL Loads.

9. Boost converter in Continuous Condaétion Mode operation.

10. Buck converter in Contmuous Conduction Mode operation.

11. Single -Phase square wave bridge mverter with R & RL Loads.

12. Single - Phase PWM mveriér.

Learning outcomes:
After the completion of the course the student should be able to:
# study the characteristics of various power electronic devices.
* analyze the performance of single—phase and three—phase full-wave bridge converters
with both resistive and mductive loads.
e understand the operation of single phase AC voliage regulator with resistive and
mductive loads.

# understand the working of Buck converter, Boost converter, single—phase square wave
mverter and PWM mverter.
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MICRO PROCESSORS AND MICRO CONTROLLERS LAB

Learning Objectives:

To study programmung based on 8086 mucroprocessor and 8051 microcontroller.

To study 8086 microprocessor based ALP using arithmetic, logical and shift operations.
To study to interface 8086 with 'O and other devices.

To study parallel and sermal commumication using B051& PIC 18 mucro controllers.

- 8 ® @

Any 10 of the following experiments are to be conducted:

L. Microprocessor B086& Microcontroller 8051

Introduction to MASM/TASM.
1. Arithmepic operation — Multi byvie addition and sobteaction, multiphicgtion and division —
Signed and unsigned arithmenc operation, ASCIT — Anthmetic operation.
2. Logic operations — Shift and rotate — Converting packed BCD to unpacked BCD, BCD io
ASCII converson.
3. By using stnng operation and Instrugtion prefix: Move block, Reverse string  Sorting,
Inserting, Deleting, Length of the stong, String comparison.
Interfacing 8255-PPI with R0&6.
Interfacing 8259 — Interrupt Cofitroller with 8086.
Interfacing 8279 — Keyboard Display with B086.
Stepper motor control psing 8253/82535.
Reading and Writing-on a parallel port using 8051
. Timer in different modes using 8051
10. Seral commumcaton implementation usmg 80351
11. Understanding three memory areas of (0 — FF Using 8051 external interrupts.
12. Traffic Light Controller using 8051.

RN RV

Learning Outcomes:
After the completion of the course the student should be able to:
o wrie assembly language program using 8086 mucro based on armhmetic, logcal, and
shift operations.
mterface 8086 with /'O and other devices.
do parallel and senal commumication using 8051 & PIC 18 muicro controllers.
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EMPLOYABILITY SKILLS

Preamble: This course is introduced to enhance the soft and hard skills of students based on
mdustry needs and helping the student to get the employment in the competitive industrial
environment.

Course Objective: In the this course the student should understand:
(1) Aptitude skill (i) Soft skills (ii1) Skills required for campus placement interview

Unit 1: Aptitude Skalls
Quantitative
Numbers, HCF fand LCM, Problems on ages, Averages, Ratio and Proportion,| Percentages, Profit
and Loss, Partpership, Interest calculanions, Time and Work, Time and Dnstance, Pipes and
Cisterns, Mensyration
Reasoning:
Number and Lptter Analngy Coding :md decoding, Odd ‘Han out, Symbpls and Notatwons,
Permutatons ciency, Clocks and
Calendars, Deductions, Logical Cun.nm.:wr:a Venn Dhagrams, Cubes, Binary Lubnr Ordering
and Sequencing, Blood relations — Syllogisms - Seating arrangement, Analytical Reasoming

Unit 2: Skills - 1

Seft Skills: An Introduction — Definition and Significance of Soft Skills; Process, Importance
and Measurement of Soft Skill Development. Self-Discovery: Discovering the Selff Setting
Goals; Beliefs, Values, Attitude; Virtue. Goal Setting-Vision Vs Mission Vs Goals, SMART
Technigue to Goal Setting, SWOT Analysis. Sell Esteem: Types of Self Esteem, Causes of
Low Self Esteem, Merits ¢f Positive Self Esteem and Steps to build a positive Self Esteem; Art
of Compromise, Learn to Say:'l Don’t Know’, Bemng organized, Showing Self-awareness,
Self- Assessment for Attamable Career Objectives. Attitude & Confidence: Attitude Vs Skills
Vs Knowledge, Attitude Vs Behaviour, Developing Positive Aftitude and Confidence; Fear-
Public Speakimng, Steps to Overcome Fear, developing Positive Thinking and Amtitude; Driving
out Negativity; Meaning and Theories of Motivation; Enhancing Motivation Levels, Adjusting
Your Amtitude-Arrogance has no Place in the Workplace, Cultural Sensitivity in the Workplace,
Corporate Culure: Learming How to Fit . Motivational Talk: Team Work, Team Vs Group,
Stages in Team Building, Mistakes to avord and Lessons to Learn.
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Unit 3: Skills - 11:

Interpersonal Communication: Interpersonal relations; commumcation models, process and
barriers; team commumcation; developing interpersonal relationships through effective
communication; essential formal writing skills; corporate communication styles — assertion,
persuasion, negotiation. Listening: Listening Vs Hearing, Possible reasons for why people do
not Listen at times, Active Listening Vs Passive Listening, Listening effect on relationships.
Public Speaking: Skills, Methods, Sirategies and Esseniial tips for effective public speaking.
Group Discussion: Importance, Planning, Elements, Skills assessed; Effectively disagreeing,
lmtating, Summanzing and Attammng the Objective. Non-Verbal Communication: Importance
and Elements; Body Language-Postures, gestures, eyve contact. Teamwork and Leadership
Skills: Concept of Teams; Building effective teams; Concept of Leadership and honing
Leadership skills. Presentation Skills: Types, Content, Audience Analysig, Essentml Tips —
Before, Duringl and Afier, Overcoming MNervousness. Etiquette and Manners: Social and
Business. Time|Management — Concept, Essentials, Tips.

Unit 4: Person - : ; : Is; Learmng Skalls;
Adaptabihity  Skalls. Decision-Making and Problem-Solving Skills: Meaming, Tvpes and
Models, Group and Ethical Decision-Making, Problems and Dilemmas in application of these
skills. Conflict Management: Conflict - Definition, Nature, Types and Causes; Methods of
Conflict Resolution. Stress Management: Stress - Definition, Nature, Types, Symploms and
Causes; Stress Analysis Models and Iinpact of Stress; Measurement and Management of Stress.
Leadership and Assertiveness Skills: A Good Leader; Leaders and Managers; Leadership
Theories; Types of Leaders) -Leadership Behaviour; Assertiveness Skills. Emotional
Intelligence: Meaming, Hwstory, Features, Components, Intrapersonal and Management
Excellence; Strategies to-etthance Emotional Intelligence.

Unit 5: Group Dhscussions (GD):

Stages of a GD, GD Vs Debate, Skills assessed in a GD, Blunders to be avoided, Dos & Don’ts,
GD-Practice: Conducting practice sessions and Brain Storming Sessions, Evaluation, feedback
on their performance

Resume Preparation: Resume Templates, Steps followed for resume preparation, Common
mustakes m a resume: Covenng letter

Campus Placements Skills: Stages of Campus Placement, Skills assessed in Campus
Placements, Changing scenarw and s Challenges & How to get ready, Motivational Talk on
Positive Thinking: Beliefs, Thoughts, Actions, Habits & Results (Success):

Interview Skills: Types of Interview, Interviewer and Interviewee — in-depth perspectives;
Before, During and After the Interview; Tips for Success, Dress code and Grooming, Dos &
Don’ts, Skills assessed in an Interview, Mistakes to be avoided, How 1o equip oneself to excel;
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How to handle the Tymcal Interview Questions; Mock Interviews: Unconventional HR
questions, Practice sessions with Feedback, Simulated Testing: Previous model papers of
COmpanies,

Business Terminology: Fimancial Terms such as Debt, Equny, Share, Working Capatal,
Turnover, Net worth ete; Vision, Mission, Objectives, Goals, Targets

Course Outcomes: Afier studying this course the student should able o
(1) solve aptitude and reasonmg problems (i1) apply the soft skills i dealing the ssues related to
employability (i) successful in getting employment in campus placement interview

References:
Iy B. K. Mitra, Personality Development and Soft Skills, Oxford University Press, 2011.

3 SPD 5 - E
3 R5.Aggarwal, A Modern Approach to Verbal & Non-Verbal Reagoning, 5.Chand &

Companly Ltd., 2018.
4 Raman, Meenakshi & Sharma, Sangeeta, Techmcal Commumcaton Pymciples and

Practice| Oxford University Press, 2011.
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SWITCHGEAR AND PROTECTION

Preamble:

In order to supply power from generating end to receiving end several equipments are connected
m to the system. In order to protect the equipments and components agamst vanous operating
conditions and over voltages protective devices are required to be installed in the system. Topics
specified in this subject deal with various types of protective equipments and ther working
principle including hmitatwons etc.

Learning objedtives:

- ® ® @

To provide the basic principles and operation of vanous types of circuit breakers.

To stwfly the classification, operation and application of Jifﬁarent types of
electromjagnenic protective relays.

To expldin protective schemes, for generator and transformers.
To impart knowledge of various protective schemes used for feeders and bus bars.

To explain the principle and operation of different types of static relays.

To smudy different types of over voliagés-in a power system and principles of different
protective schemes for insulation co-dedination.

UNIT-I:

Circuit Breakers

Miniature Circuit Breaker{ MCB)— Elementary principles of arc interruption— Restriking Voltage
and Recovery voltages— Restriking phenomenon - RRRV- Average and Max. RRRV- Current
chopping and Resistance switching— Introduction to o1l crcut breakers— Description and
operation of Air Blast—Vacuum and SF6 circuit breakers— CB ratings and specifications—
Coneept of Auto reclosing.

UNIT-1I:

Electromagnetic Protection

Relay connection — Balanced beam type attracted armature relay - mduction disc and induction
cup relays—Torque equation - Relays classification-Instantaneous— DMT  and IDMT types—
Applications of relays: Over current and under voltage relays— Directional relays— Differential
relays and percentage differential relays— Universal torque equation— Distance relays:
Impedance— Reactance— Mho and offset mho relays— Characteristics of distance relays and
COMpAarson.
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UNIT-111:

Generator Protection

Protection of generators against stator faults— Rotor faulis and abnormal conditions— restricted
earth fault and nter tum fault protection— Numerical examples.

Transformer Protection
Protection of transformers: Percentage differential protection— Design of CT's ratio— Buchholz

relay protection—Numencal examples.

UNIT-1V:
Feeder and Bus bar Protection
Protection of lipes: -
current and 1 zone distance relay using impedance relavs—Protection o
Differential profection.

examples -Carrer
bus bars by using

UNIT-V:
Static and D Relays & Protection against over valtage and groundi
Stanic relays: Stanic relay componenis— Stalic over cufrént relays— Stanc distance relay— Micro
processor based over current relay, block diagram approach of Numerical Relays.

Generation of over voltages m power systems—Protection against lightning over voltages— Valve
type and zinc oxide lighting arresters —Grounded and ungrounded neutral systems—Effects of
ungrounded neutral on system performance— Methods of neutral grounding: Solid-resistance—
Reactance—Arcing grounds and grounding Practices.

Learning Outcomes:
After the completion of the course the student should be able to:
# understand the principles of arc interruption for application to high voltage circuit
breakers of air, oil, vacuum, SFy gas type.
* understand the working principle and operation of different types of electromagnetic
protective relays.
# students acquire knowledge of faults and protective schemes for high power generator
and transformers.
# improves the ability to understand various types of protective schemes used for feeders
and bus bar protection.
# understand different types of static relays and theirr applications.
# understand different types of over voltages and protective schemes required for insulation
co—ordination.
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Text Books:
1. Power System Protection and Switchgear by Badan Ram and DN Viswakarma,

TMH Publications
2. Power system protection- Static Relays with microprocessor apphications. by
T.5.MadhavaRao, TMH

Reference Books:
1. Fundamentals of Power System Protection by Paithankar and  S.R.Bhide.,PHI, 2003.

2. Art & Science of Protective Relaying — by C R Mason, Wiley Eastern Litd.
3. Protection and SwitchGear by BhaveshBhalja, R.P. Maheshwariy, Nilesh G.Chotham,

Oxford University Press, 2013.
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L L
IV Year-1
SEMESTER 3 o 0 3
OPS THROUGH JAVA
Preamble:

This course 18 designed to impart the programming skills to the students with OOPS concepts.
This course covers DOPS principles, mheritance, classes AWT etc.

Learning Objectives:
# Understanding the OOPS concepts, classes and objects, threads, files, applets, swings and

&  Ths coyrse mtroduces computer programming usmg the JAVA programmmg language
with objpct-onented programming principles.

UNIT-I:

INTRODUCTION TO JAVA:

Introduction to QOP, procedural programmusg language and object onented language, principles
of DOP, applications of OOP, history of java, java features, JVM, program structure.

Variables, primitive data types, identifiers, literals, operators, expressions, precedence rules and
associativity, prinutive type conversion and casting, flow of control

UNIT-11:

OBIECTS AND CLASSES:

Classes and oljects, class declaration, creating objects, methods, constructors and constructor
overloading, garbage collector, importance of static keyword and examples, this keyword, arrays,
command hne arguments, nested classes.

UNIT-111:

INHERITANCE:

Inheritance, types of mheritance, super keyword, final keyword, overriding and abstract class.
Interfaces, creating the packages, using packages, importance of CLASSPATH and java lang
package. Exception handling, importance of try, catch, throw, throws and finally block, user-
defined exceptions, Assertions.
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UNIT-IV:

MULTITHREADING:

Introduction, thread life cyele, creation of threads, thread priorities, thread synchronization,
communication between threads. Reading data from files and writing data to files, random access

file,

UNIT-V:

APPLETS AND AWT CLASSES:

Applet class, Applet structure, Applet life cycle, sample Applet programs. Event handling: event
delegation model, sources of event, Event Listeners, adapier classes, inner classes.

AWT: ntroduchon, components and contamners, Button, Label, Checkbox, 10 Buttons, List
Boxes, Chowe Boxes, Contaner class, Lavouts, Mem and Scrollbar.

Learning Quttomes:
After the completion of the course the student should be able to:
# understand Java programming concepts and utiliZe Java Graphical User Interface in
Program writing.
* write, compile, execute and troubleshoot Java programming for networking
concepls.
build Java Application for distributed environment.
design and Develop mult-tier apphcations.
wlentify and Analyze Entetprise applications.

Text Books:
1. The complete Reference Java, 8" edition, Herbert Schildt, TMH.
2. Programming in JAVA, Sachin Malhotra, Saurabh Choudary, Oxford.
3. Introduction to java programming, 7- edition by Y Daniel Liang, Pearson.

Reference Books:
1. Swing: Introduction, JFrame, JApplet, JPanel, Componets m Swings, Layvout Managers in
2. Swings, JList and JScrollPane, Split Pane, JTabbedPane, JTree, JTable, Dhalog Box.
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RENEWABLE ENERGY SYSTEMS

Preamble:

This course gives a flavor of renewable sources and systems to the students. It introduces solar
energy s radmation, collection, storage and s applicanons. This covers generaton, design,
efficiency and characteristics of various renewable energy sources including solar, wind, hydro,
biomass, fuel cells and geothermal systems.

Learning Objectives:
# To study the solar radiation data, extraterrestrial radiation, radiation or earth’s surface.
¢ To study solar photo voltawe systems.
*  To study maximum power pomt techniques m solar pv and wind energly.
* To study wind energy conversion systems, Betz coefficient, tip speed fatio.
# To study basic principle and working of hydro, Gidal, biomass, fuel dell and geothermal
systems.
UNIT-I:

Fundamentals of Energy Systems and Solar energy

Energy conservation principle — Energy seenario (world and India) — various forms of renewable
energy - Solar radiation: Outside earth’s stmosphere — Earth surface — Analysis of solar radiation
data — Geometry — Radiation on tilted Surfaces — Numerical problems.

UNIT-I1:

Solar Photovoltaic Systems

Solar photovoltae cell, mpdule, array — construction — Efficiency of solar cells — Developing
technologies — Cell 1-V characteristics — Equivalent circuit of solar cell — Series resistance —
Shunt resistance — Applications and systems — Balance of system components - System design:
storage sizmg — PV system sizmg — Maximum power pomt techmiques: Perturb and observe
(P&O) techmgque — Hill chimbing techmigue.

UNIT-I11:

Wind Energy

Sources of wind energy - Wind patterns — Types of turbines —Horizontal axis and vertical axis
machines - Kinetic energy of wind — Betz coefficient — Tip—speed ratio — Efficiency — Power
output of wind turbine — Selection of generator(synchronous, induction) — Maximum power
point tracking — wind farms — Power generation for utility grids.
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UNIT-IV:

Hydro and Tidal power svstems

Basic working principle — Classification of hydro systems: Large, small, micro — measurement
of head and flow — Energy equation — Types of turbines — Numerical problems.

Tudal power — Basics — Kinetic energy equation — Turbines for tidal power - Numerical problems
— Wave power — Basics — Kinetic energy equation — Wave power devices — Lmear generators.

UNIT-V:

Biomass, fuel cells and geothermal systems

Biomass Energy: Fuel classification — Pyrolysis — Direct combustion of heat — Different
digesters and swzmg.

Fuel cell: Classification uf fuel for ﬁ:el cells — Fuel cr:ll voltage— Efﬁmem.}' V-1 characteristics.
Gmthermal Clgssties arrd-hed ettt - p Geothermal based

After the complietion of the course the student should be able to:
# analyze polar radiation data, extraterrestrial radiation, and radiation on [earth’s surface.

* design splar thermal collectors, solar thermal pladis.

* design solar photo voltaw systems.

e develop maximum power point techniques-in solar PV and wind energy systems.

* explain wind energy conversion systems, wind generators, power generation.

e explain basic principle and working of hydro, tidal, biomass, fuel cell and geothermal
systems.

Text Books:

I. Remewable Energy Resources, John Twidell and Tony Werr, Taylor and Francis -second

ediiion, 2013,

2. Non Conventional sourees of Energy by G.D.Rai, Kanna Publications.

Reference Books:
I. Energy Science: Prnnciples, Technologes and Impacts, John Andrews and Nick Jelly,
Oxford University Press.
2. Solar Energy: Principles of Thermal Collection and Storage, S. P. Sukhatme and J. K.
Nayak, TMH, New Delhi, 3* Edition.
3. Renewable Energy- Edited by Godfrey Boyle-oxford university.press,3™ edition,2013.
4. Handbook of renewable technology Ahmed and Zobaa, Ramesh C Bansal, World
scientific, Singapore.
Renewable Energy Technologes /Ramesh & Kumar /Narosa.
Renewable energy technologies — A practical guide for beginners — Chetong Singh
Solanki, PHL
7. Non conventional energy source —B.H.khan- TMH-2™ edition.

2l
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UTILIZATION OF ELECTRICAL ENERGY
(ELECTIVE-IN)

Preamble:

This course primarily deals with utilization of electrical energy generated from various sources.
It is important to understand the technical reasons behind selection of motors for electric drives
based on the characteristics of loads. Electric heating, welding and illumination are some
important loads in the industry in addition to motor/drives. Another major share of loads is taken
by Electric Traction. Utilization of electrical energy in all the above loads is discussed in detail
m this course. Energy Storage Systems concepts are also mitroduced as a part of this course.

Course Educa crtives:

# To study the basic principles of illumimation and its measurements{ and to design the
different types lighting systems.

it with the different types of heating and welding techniques

tand the operating principles and characteristics of various fnotors with respect
to speed] temperature and loadmg conditons.

# To understand the basic principles of electric traction including speed-time curves of
different traction serviees and calculation of braking, acceleration and other related
parameters.

# To Introduce the concept of vanious types of energy storage systems.

UNIT - It

IMumination fundamentals

Introduction, terms used in illumifation—Laws of illumination—Polar curves—Integrating sphere—
Lux meter—Sources of light

Various lllumination Methads

Discharge lamps, MV dnd SV lamps — Comparison between tungsten filament lamps and
fluorescent tubes—Basic principles of light conirol- Types and design of lighting and flood
hghting—-LED hghting, Energy conservation.

UNIT - II:

Electric Heating

Advantages and methods of electric heating—Resistance heating induction heating and dielectric
heatmg.

Electric Welding

Electnic weldmg—Resistance and arc welding—Electnic welding equipment—Comparnison between
AC and DC Welding
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UNIT - IH:

Selection of Motors

Choice of motor, type of electric drives, starting and running characteristics—Speed control-
Temperature rise—Apphcations of electric drives-Types of ndustrial loads—continuous—
Intermittent and variable loads—Load equalization, Introduction to energy efficient motors.

UNIT - IV:

Electric Traction -1

System of electric traction and track electrification— Review of existing electric traction systems
m India— Special features of traction motor— Mechanics of tram movement—Speed-time curves
for different services — Trapezoidal and quadrilateral speed time curves.

Electric Tractipn - 11
Calculations of| tractive effort— power —Specific energy consumption for given run—Effect of
varymng accelerfiiion and braking retardation—Adhesive weight and braking rgtardation adhesive
weight and coefficient of adhesion—Principles of energy efficient motors.

UNIT - ¥:
Introduction to energy storage systems

MNeed for energy storage, Types of energy storage-Thermal, electrical, magnetic and chemical
storage systems, Comparison of energy storagé fechnologies- Applications.

Course Ouicomes:
After the completion of the course the Student should be able to:

# understand various levels af illuminosity produced by different illuminating sources and
able to estimate the illummanion levels produced by varwous sources and recommend the
most efficient illumenating sources and should be able to design different lighting systems
by taking mputs and constramnts in View.
wlentify most appropriate heating and welding techmques for suitable applications.
wlentify a suitable motor for electric drives and industrial applications
determine the speed/time characteristics of different types of traction systems and
determination of various traction parameters.

# know the necessity and usage of different energy storage schemes for different
applications.

Text Books:
1. Utilization of Electric Energy — by E. Openshaw Taylor, Orient Longman.
2. Ar & Science of Utilization of electrical Energy — by Partab, DhanpatRai& Sons.
3. “Thermal energy storage systems and apphcatons™-by Ibralim Dmcer and Mark
A Rosen. John Wiley and Sons 2002,
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Reference Books:
I. Unhzatwon of Electrical Power mcluding Electric drives and Electric traction — by
N.V.Survanarayana, New Age International (P) Limited, Publishers, 1996.
2. Generation, Distribution and Utilizaton of electrical Energy — by C.L. Wadhwa, New
Age International{ P)Limited, Pubhishers, 1997,
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DATA BASE MANAGEMENT SYSTEMS
(ELECTIVE-II)

Preamble:

This course 15 an elective course designed to impart knowledge n data bases to the students
which may be useful the SCADA, power system automation, efc. This course covers database
principles, Normal forms, Database models, SQL queries, Data storage ete.

Learning Objectives:

- &8 & ® ®

Fundamntals of DBMS.

Different modes of DBMS.

Basic query structures and normal forms.
Control pspects of DBEMS.

File orgamzation and ndexmg.

UNIT-1:

An Overview of Database Management

Introduction- What is Database Systern~What s Database-Why Database- Data Independence-
Relation Systems and Others- Summary;

Database system architecture, Itroduction- The Three Levels of Architecture-The Extermal
Level- the Conceptual Level-tthe Internal Level- Mapmng- the Database Admunsstrator-The
Database Management Sysiems- Chent/Server Architecture.

UNIT-11:

The E'R Models, The Relanional Model, Relational Calculus, Introduction to Database Design,
Database Design and Er Duagrams-Ennities Attnbutes, and Enty Sets-Relabonship and
Relatwnship Sets-Conceptual Design With the Er Models, The Relatwnal Model Integnity
Constramts Over Relations- Key Constrants —Foreign Key Constramnts-General Constraimts,
Relatwnal Algebra and Calculus, Relational Algebra- Selection and Projection- Set Operation,
Renaming — Joins- Division- More Examples of Queries, Relational Caleulus, Tuple Relational
Calculus- Domain Relational Caleulus.

ker.com www.FirstRanker.com

Firstranker's choice



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

:l » FirstRanker.com

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

R-1% Syllabus for EEE - INTUK w. e £ 2019 - 20

JAWAHARLAL NEHRU TECHNDLOGICAL UNIVERSITY:: KAKINADA
KAKINADA - 533 003, Andhra Pradesh. India
DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

COURSE STRUCTURE-R19

UNIT-111:

Queries, Constraints, Triggers:

The Form of Basic SQL Query, Union, Intersect, and Except, Nested Quernes, Aggregate
Operators, Null Values, Complex Integrity Constrmnts i S0L., Triggers and Active Database.

Schema Refinement (Normalization) : Purpose of Normalization or schema refinement, concept
of functional dependency, normal forms based on functional dependency(1NF, 2NF and 3 NF),
concept of surrogate key, Boyee-codd normal form{BCNF), Lossless join and dependency
preserving decomposition, Fourth normal form{4NF).

UNIT-1V:
Transaction

Concurrency einevals and the
Scheduler. Confurrency control with locking methods - loek granularty, lodk types, two phase
locking for enstrmpseriahzabrh ' ; 1 > stamp ordenng :
Wat/Dhe and Wound Wait Schemes, Database Recovery management : Transaction recovery.

- FEpprE e 1 W A DR e LR IR LR} L Y L) il LY !
w

UNIT-V:

Overview of Storages and Indexing, Dataod Extemnal Storage- File Organization and Indexing —
Clustered Indexng — Primary and Secondary Indexes, Index Data Structures, Hash-Based
Indexing — Tree-Based Indexing, Comparison of File Organization

Learning Outcomes:
After the completion of theécourse the student should be able to:

* describe a relational database and obyect-onented database.

e create, mamtam and mampulate a relational database using SQL
* deseribe ER model and normalization for database design.
L]

examine issues in data storage and query processing and can formulate appropriate
solutions.

# understand the role and ssues m management of data such as efficiency, privacy,
security, ethical responsibality, and strategic advantage.
# design and build database system for a given real world problem
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Text Books:
L. Introduction to Database Systems, CJ Date, Pearson
2. Data base Management Systems, Raghurama Krishnan, Johannes Gehrke, TATA
McGraw Hill 3rd Edition
3. Database Systems - The Complete Book, H G Molina, J D Ullman, J Widom Pearson

References Books:
1. Data base Systems design, Implementation, and Management, Peter Rob & Carlos
Coronel7th Edition.
2. Fundamentals of Database Systems, Elmasri Navrate Pearson Education
3. Introduction to Database Systems, C.J.Date Pearson Education.
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L)

ADVANCED CONTROL SYSTEMS
(ELECTIVE-IL)

Preamble:

This subject aims to study state space, design of state feedback controllers and state observers,
describing function and stability analysis including controllability and observability. It also deals
with modemn control and optimal control systems.

Learning (bj
# To familiarize the state space representation m controllable, obsenfable, diagonal and
Jordan ¢anonical forms and introduce the concept of controllability and observability
tests thrpugh canonical forms.
# Design pf state feedback controller by pole placement technique gnd State Observer
design.
* Analysis of a nonlinear sysiem using describing function approach and the Lypanov’s
method of stability analysis of a system.
# Formulation of Euler Laugrange equation-for the optimization of typical functionals and
solutions.

# Formulation of lmear quadratic' optimal regulator (LQR) problem by parameter
adustment and solving niccatty éguation.

UNIT - I:

State space analvsis

State Space Representation in Canonical forms — Controllable canonical form — Observable
canonical form — Diagonal Canonical Form - Jordan Canomical Form - Principle of duality —
Controllability and observability test from Jordan canonical form and other canonical forms.

UNIT - 1I:

Design of state feedback controllers and state Observers

Design of state feedback control through pole placement and Ackerman’s formula — Design of
state observers (Full order & reduced order).

UNIT - II:

Describing function analysis

Introduction to nonlinear systems, Types of nonlinearities, describing functions, stability using
describing functions.
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Stability analysis
Stability in the sense of Lyapunov — Lyapunov’s stability and Lypanov’s instability theorems —
Direct method of Lyapunov for the linear and nonlinear continuous time autonomous systems.

UNIT-1V:

Calculus of variations

Minimization of functional of single function — Constrained minimization — Minimum principle
— Control varable mequality constramnts — Control and state vanable inequality constramnts —
Euler lagrangine equation.

UNIT -V:
Optimal control
Linear l‘.]uadmt'

# formulate different state models in canonical forms.

# design of state feedback control using the pole placement technique and state observer
design for a given control system.

# analyse of nonlinear system using the describing function technique and determine the
stability of a linear autonomous system using lypnov method.
determine minimization of funetienals using calculus of variation siudied.
formulate and solve the LQR problem and riceatti equation.

Text Books:
. Modern Control Engwmeering — by K. Ogata, Prentice Hall of India, 3rd edition, 1998
2. Automatc Control' Systems by B.C. Koo, Prentice Hall Publicaton

Reference Books:

1. Modern Control System Theory — by M. Gopal, New Age International
Pubhishers, 2nd editon, 1996

2. Control Systems Engineering by 1), Nagarath and M.Gopal, New Age
Internatsonal (P) Ltd.

3. Dugmal Control and State Varable Methods — by M. Gopal, Tata McGraw—
Hill Companes, 1997,

4. Systems and Control by Stainslaw H. Zak , Oxford Press, 2003.

5. Optimal control theory: an Introduction by Donald E.Kirk by Dover publications.
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ELECTRICAL MACHINE DESIGN
{ELECTIVE-IN)

Preamble:

This course i enables students to design transformers and rotating machines. Design is the prime
job of the engineer. This course will provide insight into fundamentals of electrical machine
design.

Learning Objectives:

stand the design of DC machines.
stand the design concepis of transformers.

To undepstand the design concepts of Induction motor.

To undeystand the design concepis of Synchronous machines.

- & & & ®
|_|
=
=
=
-

UNIT -I:
Fundamental Aspects of Electrical Machine Design

Design of machines - design factors - imitatiod. in design - modern trends in electrical machine
design — types of magnetic and insulating snaterials — modes of heat dissipation — cooling of
rotating machines — methods of cooling,

UNIT -11:

Design of MO Machines

Construction details — desigd of different windings — output equation —selection of specific
magnetic and electric loadings - separation of D and L — estimation of number of conductors,
armature slots and conduct dimensions — choice of number of poles and caleulation of length of
airgap — design of field systems, interpoles and brushes.

UNIT -101:

Design of transformers

Transformer windings — output equation — determination of number of turns and length of mean
term — design of core - choice of flux density — resistance and leakage reactance — no load
current caleulation — losses and efficiency — design of efficiency - cooling of transformers-
caleulaton of number of tubes.
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UNIT -IV:

Design of Induction motors

Comparison between squirrel cage and wound rotors — choice of average flux density and
ampere conduction for meter — output equation — design of stator slots and rotor shots — design of
no load current — dispersion coefficient and 1ts effects on performance of induction motor.

UNIT -V:

Design of Synchronous Machines

Types of construction — output equation - main dimensions — short circuit ration and its effects
on the performance — design of rotor — temperaiure rise and its effects.

Learning Outcpmes:

After the completion of the course the student should be able to:
* design main dimensions of rotating machines.

design tfansformers and determine main dimensions,

design rCul 1

design armature of DC machines and AC machahes.

- & &

Text Books:
1. “Electrical Machines Design™ | AK Sdwhney, Dhanpath Rm & Co.

Reference Books:
. “Performance and Design of DC Machines”™, Clayton & Hancock, ELBS.
2. “Performance and Design of AC Machines™, M.G.Say; Pitman, ELBS.

» Fi kE r.com www_FirstRanker.com

Firstranker's chaice



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

:l » FirstRanker.com

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

R-1% Syllabus for EEE - INTUK w. . £ 2019 - 20

JAWAHARLAL NEHRU TECHNDLOGICAL UNIVERSITY:: KAKINADA
KAKINADA - 533 003, Andhra Pradesh, India
DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

COURSE STRUCTURE-R19

IV Year — 1 SEMESTER

HYBRID ELECTRIC VEHICLES
(Elective-11)

Preamble:
This course aims to study and understand merits of electric and hybrid electric velicles. It also

deals with different power electronic converters and battery storage systems for electric and
hvbrid electric vehicles.

Learning Objectives:
*  To famifaszet

vehicles

To known varwous architectures of hybrid electric vehicles.

To undeystand the power management of plug in electric vehicles.

To study and understand different power converters used mn electrical yehicles.

To famifiarize with different batteries and other storage systems.

asl hybrid electric

- ® ® @

UNIT-I:

Introduction

Fundamentals of vehicle, components of conventional vehicle and propulsion load; Drive cycles
and drive terrmin; Coneept of electric #¢hicle and hybrid electric vehicle: History of hybrid
vehicles, advantages and applications ef Electric and Hybrid Electric Vehicles, different Motors
suitable for of Electric and Hybrid Electric Vehicles.

UNIT-11:

Hybridization of Automobile

Architectures of HEVs-séries and parallel HEVs, complex HEVs.Plug-in hybrid vehicle,
constituents of PHEV, comparison of HEV and PHEV: Fuel Cell vehicles and its constituents.

UNIT-I11:

Plug-in Hvbrid Electric Vehicle

PHEVs and EREVs blended PHEVs, PHEV Architectures, equivalent electric range of blended
PHEVs; Fuel economy of PHEVs, power management of PHEVs, end-of-life battery for electric
power grud support, velucle to gnd technology, PHEV battery chargmg.

UNIT-IV:

Power Electronics in HEVs

Rectifiers used in HEVs, voliage ripples: Buck converter used in HEVs, non-isolated
budmrectional DC-DC converter, voltage source mmverter, cumrent source mverter, solated
bidwrectional DC-DC converter, PWM rectifier in HEVs, EV and PHEV battery chargers.
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UNIT-V:

Battery and Storage Systems

Energy Storage Parameters; Lead-Acid Battenies: Ultra capacitors; Flywheels - Superconductng
Magnetic Storage System; Pumped Hydroelectne Energy Storage; Compressed Ar Energy
Storage - Storage Heat: Energy Storage as an Economic Resource

Learning Outcomes:

After the completion of the course the student should be able to:

know the concept of electric vehicles and hybrid electric vehicles.
familiar with different configuration of hybrid electric vehicles.
understand the power converters used i hybnd electne vehicles
know difterent batteries and other energy storage systems.

L]

- & &

Text Books
. Al Emad), Advanced Electric Drive Vehicles, CRC Press, 20014,
2. lghal Husgein, Eleciric and Hybrid Viehicles: Design Fundamentals, CRC Press, 2008,

Reference

.

l. MehrdadEhzani, YimiGao, Schastian E. Gay, AlirEmadi. Modern Electric, Hybrid Electric and Fuel Cell
Viehicles: Fundamentals, Theory and Design, CRC Press, 2004

2 Jamwes Larminbe, John Lowry, Electric Vehicle Technology Explained. Wiley, 2003.

3. H. Partal: Modern Electric Traction - DivangatRai& Co, 2007,

RessarchBooks:
l. Pistooa G, “Power Sources | Models, Sustanability, Infretructure and the market”, Elsevier 208

2 Mi Chris, Masrur A, and Gao DOW_, * Hybrid Electric Viehicle: Principles and Applications with Practical
Perspectives™ 1995,
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OPERATING SYSTEMS
(ELECTIVE-IIL}

Preamble:

This is an elective course mntroduced to understand the principles of operating systems used in
SCADA, Power Systems Automation. This courses cover the operating system process
scheduling, inter process communication, memory management, synchronization, file system
and types of operating systems

Learning Objectives:

Study tlle basic concepts and functions of operating systems.
Understjnd the structure and functions of OS.

Learn about Processes, Threads and Scheduling algorithms.
Understynd the principles of concurrency and Deadlocks.
Learn virious memory management schemes.

Study 'O management and File systems.

Learn the basics of Linux system and perform administrative tasks on Linux Servers.

UNIT I:

Introduction to Operating Svstem and Concept Process Management

Types of operating sysiems, operaling sysiems concepis, operaling sysiems services,
Introduction to System call, System Call types. Process concept, The process, Process State
Dhagram , Process control blogk, Process Scheduling- Schedulmg Queues, Schedulers,
Operations on Processes, Interprocess Commumcation, Threading lssues, Schedulmg-Basic
Concepts, Schedubng Criteria, Scheduling Algorithms.

" & ® ® & & ®

UNIT-11:

Memory Management

Swapping, Contiguous Memory Allocation, Paging, structure of the Page Table, Segmentation
Virtual Memory Management

Virtual Memory, Demand Paging, Page-Replacement Algorithms, Thrashing

UNIT-11I:

Concurrency

ProcessSynchromzatwon, The Criwal- Secton Problem, Svachromzation Hardware,
Semaphores, Classic Problems of Synchronization, Monitors, Synchronization examples
Principles of deadlock

System Model, Deadlock Charactenzanion, Deadlock Prevennion, Detecton and Avoudance,
Recovery form Deadlock
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UNIT-1V:
File system Interface
The concept of a file, Access Methods, Directory structure, File system mounting, file sharing,

protection.
File System implementation- File system structure, allocation methods, free-space management

Mass-storage structure overview of Mass-storage structure, Disk scheduling, Device drivers,

UNIT V:

Linux System

Components of LINUX, Interprocess Commumication, Synchronisation, Interrupt, Exception and
System Call.
Android Softw
Andrond Architgeture, Operating System Services, Androsd Runtme Apphicgnion Development,
Application Stricture, Apphcation Process management

Learning Outcpmes:
After the complietion of the course the student should be dble to:
# desien vanous Scheduling aleorithms.
apply the principles of concurrency.
design deadlock, prevention and avoadance algorthms.
compare and contrast varous memory management schemes.
design and Implement a prototype file systems.
perform administrative tasks on Linux Servers
mtroduction to Androad Operating System Internals

" & & & & ®

Text Books:

1. Operating System Concepts.Abraham Silberschatz, Peter Baer Galvin and Greg Gagne 9%
Edition, John Wiley and Sons Inc., 2012,

2. Dperatng Systems — Internals and Design Principles, William Stallings, 7th Edition, Prenatice
Hall, 2011.

3. Operatmg Systems-5 Halder, Alex A Aravind Pearson Education Second Edition 2016 .

References Books:

1. Modern Operating Systems, Andrew 5. Tanenbaum, Second Edition, Addison Wesley, 2001.

2. Operating Systems: A Design-Onented Approach.Charles Crowley, Tata Mc Graw Hall
Education”, 19496.

3. Operating Systems: A Concept-Based Approach, D M Dhamdhere, Second Edition, Tata
Me Graw-Hill Education, 2007.
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NEURAL NETWORKS AND FUEEY LOGIC
{Elective-1T)

Preamble:

This course miroduces the basics of Neural Networks and essentials of Artificial Neural
Networks with Single Layer and Multilayer Feed Forward Networks. Also deals with Associate
Memornes and mtroduces Fuzzy sets and Fuzzy Logwe system components. The Neural Network
and Fuzzy Network system appln..mmn tu Electrical Engineering 15 also presented. This subject 1s
very important ¥

1
L WYL R,

* To undefstand artificial neuron models & leamning methods of ANN.
# To utilige different algorithms of ANN.

o To distiheuish between classical and fuzzy sets.

L

L]

To understand different modules of fuzzy controtler.
To understand applications of neural netwarks and fuzzy logic.

Unit - 1:

Introduction

Artificial Neural Networks (ANN) — Humans and computers — Biological neural networks — ANN
Terminology - Models of Artificial neuron — activation functions — typical architectures — biases and
thresholds — learning strategy(superviged, unsupervised and reinforced) — Neural networks leaming rules.
Single layer feed forward neural networks: concept of pattern and its types, perceptron traming and
classification using Dhscrete and Continuous perceptron algonthms— linear separability- XOR function.

Umit- 11:

ANN Paradigms

Multi-layer feed forward networks —Generalized delta rule— Back Propagation algorithm — Radial Basis
Function (RBF) network. Kohonen's self organizing feature maps (KSOFM)., Leaming Vector
Cuantization (LV())}— Functional Link Metworks (FLN) — Bidirectional Associative Memory (BAM) —
Hopfield Meural Network.

Unit-111:

Classical and Furry Sets

Introduction to classical sets- properties, Operations and relations; Furry sets, Membership, Operations,
Propertics, Fuzzy relations, Cardinalities, Membership fanctions.
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UNIT IV:

Fuzzy Logic Modules

Fuzzification, Membership value assignment, development of rule base and decision making
system, Defuzzification to cnsp sets, Defuzzification methods.

UNIT V:

Applications

Neural network applications: Load flow studies, load forecasting, reactive power control.
Fuzzy logic applications: Economic load dspatch, speed control of DC motors, single area and
two area load frequency control.

Learning Outcomes:
Afier the mmp] :

L

Text Books:
1. Introduction to Artificial Meural Systems - Jacak M. ZFuarda, Jaico Publishing House, 1997,
2. Neural Networks, Fuzry logic, Gebetic algorthms: synthesis and applications by
RajasekharanandPai — PHI Fublication.

Heference Books:
1.  Arlificial Meural Metwork — B.Yegnanarayana, PHI, 2012.
2. Fuzzy logic with Fuzzy Applications — T.J Ross — Mc Graw Hill Inc, 1997
3. Introduction to Meural Metworks using MATLAB 6.0 = 5 N Sivanandam,55umathi,S N Decpa
TMGH
4. Introduction to Fuzzy Logic using MATLAB = S N Sivanandam SSumathi,§ N Deepa Springer,
2007,
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IV Year -1 L T P

SEMESTER 3 ] L

L 5

HIGH VIODLTAGE ENGINEERING
(ELECTIVE-III)

Preamble:
With the growth of power, HV power transmission has become an important subject. The
performance of generating equipment requires knowledge of different phenomena occurring at
higher voltage. Thus evaluations of various msulating materials are required for protection of HV
equipments. Keepmg this in view the course 15 designed to understand varnous phenomena
related to breakdown study and withstand characteristics of insulating materials. The course also
describes the generation and measurement of DC. AC and Impulse voltages as well various
testing techmquies.

Learning Objectives:

*  To undefstand HY breakdown phenomena in gases, hquids and sohds fhelectncs.

* To acquant with the generating principle of opération and design ¢f HVDC, AC and
Impulse voltages and currents.

# To understand various technigues for AC,_DC and Impulse measurement of high voltages
and currents.

* To undersiand the insulating charactéristics of dielectric materials.

* To understand the various testing techniques of HV equipments.

UNIT-I:

Break down phenomenon in gaseous, liquid and solid insulation

Gases as msulating med -\ Collision process — lonization process — Townsend’s eriteria of
breakdown in gases — Paschen’s law — Lquid as Insulator — Pure and commercial hgquids —
Breakdown i pure and commercial liqguid — Intrinsic breakdown — Electromechanical
breakdown — Thermal breakdown —Breakdown of solid dielectrics, composite dielectrics used in

praclice.

UNIT-II:

Generation of High voltages and High currents

Generation of high DC voliages — Generation of high alternating voltages — Generation of
impulse voltages and currents — Tripping and control of impulse generators.

UNIT-I11:

Measurement of high voltages and High currents

Measurement of high AC, DC and Impulse voltages — Voltages and measurement of high
currents — Direct, alternating and Impulse.
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UNIT-1V:
Non-destructive testing of material and electrical apparatus
Measurement of DC resistivity — Measurement of dielectric constant and loss factor — Partual

discharge measurements.

UNIT-V:

High voltage testing of electrical apparatus

Testing of nsulators and bushings — Testing of 1solators and cireuit breakers — Testing of cables
— Testing of transformers — Testing of surge arresters — Radio interference measurements.

Learning Outcomes:
After the comples
# understand theory of breakdown and withstand phenomenon for all|types of dielectnc

materials.

acquaini with the techniques of generation of AC,DC and Impulse volfages.

apply knowledge for measurement of high AC.DC Admpulse voltages apd currents.
be 0 a position to measure dielectric property of maternials used in HV|equipment.
know the testing technigues of various equipments used i HV engmeering.

L
ELF.

- ® ® #

Text Books:
1. High \-’uhf‘?e Engineering: Fundamentals by E.Kuffel, W.S. Zaengl, J. Kuffel by
Elsevier,2* Edition.
2. High Vohage Engineering and Téchnology by Ryvan, 1ET Publishers.

Reference Books:
1. High Voliage Engmeermg by M.S Naidu and V. Kamaraju — TMH Publications, 3rd
Edition
2. High Vohage Engmeering by C.L. Wadhwa, New Age Internationals (P) Lonited,
1997.
3. High Voltage Insulation Engineermg by RavindraArora, Wolfgang Mosch, New
Age International (P)Limated, 1 995.
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L T P C
IV Year -1 SEMESTER 3 L 3

ENERGY AUDITING AND DEMAND SIDE MANAGEMENT
(ELECTIVE-II)

Preamble:

This course s developed to cater the current needs of the industry. This course covers topics in

energy conservation. It also covers energy efficient lighting system. The student will learn power

factor unprm‘ement :mhmques ene-rb_'_n.-' eﬂ"u..wm.:,' m HVAC system:- In addmon The economc
= . = - P o G e Elll']ﬂ'uil:l_‘ll.llﬂﬁ

* To estum
techmques.

* To understand energy conservation in HVAC systems.
# To caleulate hife cycle costing analysits and retum on mvestment on energy efficient
technologes.

mable compensation

Unit-1:

Energy sources

Energy consumption — world energy reserves — prices — alternative sources — power — energy
policies — choice of fuels.

Energy Auditing

Energy conservation schemes: Short term - Medmm term - Long term energy conservation
schemes — Industrial energy use - Energy mdex — Cost index .

Representation of energy consumption: Pie charts - Sankey diagrams — Load Profile.

Energy auditing: General Auditing, Detailed Energy Audat.

Umnit-I1:

Heat Transfer Theory

Heat — Heat content — Rate of heat transfer — Heat transfer coefficient - Conduction — Convention
and radiation. Thermal msulation & its importance - space heating — HVAC system — Heating of
Buildings — District heating — Factors & affecting the choxe of district heating.
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Unit-111:

Energy Efficient Instruments

Dignal Energy Meter — Data loggers — Thermo couples — Pyranometer — Lux meters — Tong
testers — Power analyzers — Power factor — effects with non-linear loads — effect of harmonics on
power factor — Power Factor Improvement — Capacitor rating - Effects of power factor
improvements - Electric lighting — Types of lighting — Luminaries — Energy efficient lighting.

Unit-IV

Economic Aspects and Financial Analysis
Understanding energy cost: Depreciation methods — time value of money — rate of return —
present worth method. Basic payback calculations —deprecaton — net present value calculations.
Taxes and tax cpeds t 5

Unit-V
Demand Side Management
Introduction to DSM - concept of DSM - benefits of DSM - different technigues of DSM — time
of day pricing + multi-utility power exchange model - time of day models [for planning. Load
management - Ioad priority techmigue - peak clippmg - peak shilting - valley filling - strategic
conservation - energy efficient equipment. Managegnent and organization of energy conservation
AWAreness Programs.

Learning Outcomes:
After the completion of the course the siudent should be able to:
# explain energy efficiency, conservation and various technologies.
design energy efficient lighting systems.
caleulate power factorof systems and propose suitable compensation techniques.
explain energy conservaiion i HVAC systems.
calculate life cycle costing analysis and return on investment on energy efficient
technologes.

" ® ® @

Text Books:
1. Energy management by W.R. Murphy & G. Mckav Butter worth, Ekevier pubhications.

2012
2.  Hand Book of Energy Audit by Sonal Desai- Tata McGraw hill

Reference Books:
1. Electric Energy Unbzanon and Conservanon by 5 C Tnpathy, Tata McGraw hill

publishing company Ltd. New Delh.
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2. Energy management by Paul o’ Callaghan, Mc—Graw Hill Book company—1* ediion,
1998,

3. Energy management hand book by W.C.Turner, John wiley and sons.

4. Energy managemen! and conservation -k v Sharma and pvenkataseshmah-1 K
International Publishing House pvt.ltd,2011.

5. Industrial Energy Management Systems by Arry C. Whate, Plulip 5. Schrmudt, David R.
Brown, Hemusphere Publishing Corporation, New York, 1994

6. Fundamentals of Energy Engineering by Albert Thumann, Prentice Hall Inc, Englewood
Cliffs, New Jersey, 1984,

7. Economic Analysis of Demand Side Programs and Projects - California Standard Practise
Manual, June 2002 — Free download avalable onhne

8. Energy management and conservabbon -k v Sharma and pvenkataseshaah-1 K
Internati ettt e 20H-

Energy Management Systems by Arry C. Whate, Phalip 5. Schrmudt, David R.

ermisphere Publishing Corporahon, New York, 1994,

10. Fundamefntals of Energy Engineering by Albert Thumann, Prentice Hall Inc, Englewood
Cliffs, N¢w Jersey, 1984,

11. Economy: Analysis of Demand Sude Programs and Projects - Californial Standard Practice
Manual, June ZU0Z — Free download available pnline
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L | f

IV Year -1 SEMESTER 3 1] L]
DATA ANALYTICS WITH PYTHON

Course Objectives:
The objective of the course is to
* Provide with the knowledge and expertise to become a proficient data scientist
# Demonstrate an understanding of statistics and machine learning concepts that are vital
for data science
* Learn to stanistically analyze a dataset
# Critically evaluate data visualizatwons based on ther design and use for communicating
stories from data

Course OQuicompes:
At the end of thg course, student will be able 1o
Describd what Data Analysis is and the skill sets needed to be a data s¢ientist
Explain in basic terms what Statistical Inference méans.
|||:|_|E.'|'|‘[:iﬁ|."'_' thatf e eommor—esd-Ss-fortn
Fit a model to data
Use Python to carry out basic statistical modeling and analysis
Apply basic tools (plots, graphs, summary statistics) to carry out Data Analysis

statistical modelling,

UNIT 1

Statistical Thinking in the Age of Big Data. Exploratory Data Analysis, The Data Science
Process

Machme Learmng Algorthms), Linear Regression, k-Nearest Neighbors (k-NN), k-means,
Logistic Regression

UNIT II

Python Language Basiwcs, IPvthon, and Jupyter Notebooks: The Pyvthon Interpreter, [Python
Basics, Python Language Basics, Built-m Data Structures, Functons, and Files, NumPy Basics:
Arrays and Vectorized Computabion, Introduction to pandas Data Structures, Essential
Functionality, Summarizing and Computing Descriptive Statistics

UNIT 11

Data Loadmng, Storage, and File Formats: Reading and Writing Data m Text Format

Binary Data Formats, Interacting with Web APIls, Interacting with Databases

Data Cleaning and Preparation: Handling Missing Data, Data Transformation, String
Mampulation
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UNIT IV
Data Wranghing: Jomn, Combine, and Reshape
Hierarchical Indexmng, Combming and Merging Datasets, Reshapmg and Pivoting
Plotting and Visualization: A Brief matplotlib APl Primer, Plotting with pandas and seaborn
Other Python Visuahization Tools
UNITV
Data Aggregation and Group Operations: GroupBy Mechamcs
Data Aggregation, Apply: General split-apply-combine, Pivot Tables and Cross-Tabulaton
Time Senes: Date and Time Data Types and Tools, Tunme Seres Basics, Date Ranges,
Frequencies, and Shifiing, Time Zone Handling, Periods and Period Arithmetic, Resampling and
Frequency Conversion, Moving Window Functions.
Text Books:
1) Doing ' - ' ' “—Fdtten; Cathy O'Neil and
Rachel §chutt, O"Really, 2013,
2) MeKinney, W. (2012). Python for data analysis: Data wrangling with Pandas, NumPy,
and IP " ORelly Meda, Inc.”.
Reference Books:
1} Anderson Sweeney Williams (2011). Statistics for Business and Ecdnommes. “Cengage
2) Douglas C. Montgomery, George C. Runger (2002). Applied Statistics & Probability for
Engmeering. “John Wiley & Sons, Inc”
3) Jawei Han and Micheline Kamber (2006). “Data Mining: Concepts and Techniques.™
4) “Algorithms for Data Science™~1"" Edition, Steele, Brian, Chandler, John, Reddy,
Swarna, springers Publications, 201 6.
e-Resources:

1)} hitps://nptel s in/courses/ 106100 /106107 220/
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SWAYAM COURSE(ELECTIVE-I)
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IV Year -1 SEMESTER L ] 1

LINEAR & MGITAL IC APPLICATIONS LAB

Learning Objective:
* To siudy the characteristics of Integrated circuits — IC 741, 555, 565.
® To develop the apphcation cwreuits usmg 1C° s
# To model the digital circuits for different applications.

List of experiments:
. Determination of parameters like mput & output offset voltages and currents, Slew rate,
CMER -
Inverting & Non Inverting Amplifiers.
Adders §& Subtractors.
Integratr & Differentiator.
Active fjlter circuits: LPF & HPF (First Order)
IC 555 + Monostable & Astable Multivibrators Careuits
IC 356, 365-VUO & PLL apphcanions.
Multplexers & De-multiplexers.
MOD counter design using D & JK Flipflop.
. Universal Shift Register.
. 3-8 Decoder using 74138,
. Schmitt Tngger crrcuit using 1C-741.
. ADC usmg 1C 0809 & DACwusing IC 741 circuits.

Ll B Rl

=5

Lok [

Learning Outcomes:

After the completion of the course the student should be able to:
+ understand the characteristics of ICs-T41, 355, 565, 566.

apply the concepis of IC 741 for different applications.

analyse the data connection circuits.

develop the digital circuts.

model the counters & Registers using 1C7s.

- & & ®
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IV Year - I SEMESTER v 1:- T

POWER SYSTEMS & SIMULATION LAB

Learning OObjectives:

To impart the practical knowledge of functioning of various power sysiem componenis
and determination of varous parameters and simulation of load flows, transient stability, LFC
and Economc dispatch.

Any 10 of the Following experiments are to be conducted:

Sequence impedances of 3 phase Transformer.
Seq 1 ; -
Seq e impedances of 3 phase Alternator by Direct method.
ABCD parameters of Transmission line.
Load flyw studies using Gauss-seadel method
Load floyw studies using N-R method..
Load frdquency control of two area with &withouf eontrol
Economic load dispatch with & without losses
Transient analysis of single machine conneeted to infinite bus{ SMIB).
. Modeling of transformer and simulation oflossy transmussion line.
. Analysis of three phase circuit representing the generator transmission line and load. Plot
three phase currents & neutral current.
12. Simulation of transient response'of RLC circuits
a) Response to pulse nput
b) Response to step mput
¢} Response to sinusowdal mput
13. Simulation of single—~phase full converter using RLE loads and single phase AC voltage
controller using R Yoads

14. Plotting of Bode plots, root locus and nyquist plots for the transfer functions of systems
up to 3th order

gl— i ol LR L R

-

Learning Outcomes:
After the completion of the course the student should be able to:
# determmne the parameters of varwus power system components which are frequently
occur in power system studies and he can execute energy management systems functions
at load dispatch center.
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INDUSTRIAL TRAINING /SKILL DEVELOPMENT PROGRAMS/ RESEARCH PROJECT
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IV Year 11
SEMESTER

POWER S5YSTEM OPERATION AND CONTROL

Preamble:
This subject deals with Economic operation of Power Systems, Hydrothermal scheduling and

modeling of turbines, generators and automatic controllers. It emphasizes on single area and two
area load frequency control and reactive power control.

Learning Objectives:
the optimal scheduling ufhyd.m thermal systems.
the optimal unit commitment problem.

To studly the load frequency control for two area system with and without controllers
To undefstand the reactive power control and compensation of transmission lines.

- & & & ® 8

UNIT-I:

Economic Operation of Power Systems

Optimal operation of Generators in Thermal power stations, — Heat rate curve — Cost Curve —
Incremental fuel and Production costs; = Input—output characteristics — Optimum generation
allocation with line losses neglected — Optimum generation allocation including the effect of
transmission line losses — Loss Coefficients — General transmission line loss formula.

UNIT-II:

Hydrothermal Scheduling & Unit Commitment

Optimal scheduling of Hydrothermal System: Mathematical Formulation — Solution Technique.
Optimal unit commitment problem — Need for unit commitment — Constraints i unit
commitment — Cost function formulation — Solution methods — Priority ordering — Dynamic

programming.

UNIT-I11:

Load Frequency Control-1

Modeling of steam turbme — Generator — Mathematical modeling of speed governing system —
Transfer function — Necessity of keeping frequency constant — Definttions of Control area —
Single area control system — Block diagram representation of an isolated power sysiem — Steady
state analysis — Dynamic response — Uncontrolled case. Proportional plus Integral control of
single area and s block diagram representation — Steady state response.
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UNIT-IV:

Load Frequency Control-11

Block diagram development of Load Frequency Control of two area system uncontrolled case
and controlled case. Tie-line bas control Load Frequency Control and Economuc dispatch
control.

UNIT-V:

Compensation in Power Svstems

Overview of Reactive Power control — Reactive Power compensation in fransmission systems —
Advantages and dmaduantages of rjuffr:re-nt n-'pm uf mmpensatmg Equrpment for transmission
systems — Loadres ] psated transmission
lines — Introducfion -;:anAETS de'l.-'n..es T‘H'PE":- uf FAE‘TS de\fmes Need uf FACTS controllers.

Learning Outcpmes:

After the completion of the course the student should be able to:
* computd optimal scheduling of Generators.

understand hydrothermal scheduling.

understand the unit commitment problem.

understand importance of the frequency.

understand importance of PID contrellers in single area and two area systems.

undersiand reactive power contral and compensation for transmission line.

- &8 & ® ®

Text Books:
I. Power Generation, Operation and Control by Allen ] Wood, Bruce F WollenBerg 3
Edition, Wiley Publicatwh 2014.
2. Electric Energy systéms Theory — by O.LElgerd, Tata McGraw—tull Publishing Company
Ltd., Second edimon.
2. Modern Power System Analysis — by L1 Nagrath&D.P Kothan Tata McGraw Hull
Publishing Company Ltd, 2nd edition.

Reference Books:
. Power System Analysis and Design by J.Duncan Glover and M.5.5arma.,
Thompson, 3™ Edition.
3. Power System Analysis by Granger and Stevenson, Tata MeGraw Hall.
4. Power System Analysis by HadiSaadat — TMH Editon.
5. Power System stability & control, PrabhaKundur, TMH
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IV Year — 11 SEMESTER

MEASUREMENTS AND INSTRUMENTATION
(OPEN ELECTIVE-IL)

Preamble:

This course miroduces the principle of operation of basic analog and digital measuring
mstruments for measurement of current, voltage, power, energy etc. Measurement of resistance,
mductance and capacitance by using bridge circuins will be discussed in detml. It 18 expected that
student will be thorough with various measuring techniques that are required for an electrical
Engineer.

Learning Objectives:

To understand the principle ﬂfnp-eramn and wnrl:mg uflransducera
To study the principle of operation and working of DVMS, Power analyser and
applications of CRO.

UNIT-I:

Analog Ammeter and Voltmeters

Classification — deflecting, conteol and damping torques— PMMC, Moving Iron type and
Electrostatic mstruments, Comstruction, Torque equabon, advantages and disadvantages.
Instrument transformers: Cusgent Transformer and Potential Transformer-construction, theory,
{(Without derivation of ratioand phase angle error) - Numerical Problems.

UNIT -I1:

Analog Wattmeters and Power Factor Meters

Electrodynamometer type wattmeter (LPF and UPF), Power factor meters: Dynamometer and
MLI tvpe (Single phase), construction, theory, torque equation, advantages and dsadvantages -
Mumerical Problems.

UNIT - IlI:

Measurements of Electrical parameters

DC Bridges: Method of measuring low, medium and high resistance — Kelvin's double bridge
for measurement low resistance, Wheatstone bridge for measurement of medmum resistance -
Loss of charge method for measurement of high resistance, Megger — measurement of earth
resistance - Numerical Problems.
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AC Bridges: Measurement of inductance and quality factor, Maxwell's bridge, measurement of
capaciance and loss angle, Desauty’'s bridge, Schermg Bridge, Wien's bridge- Numerical
Problems.

UNIT - I'V:

Transducers

Classification, Resistive, Inductive and Capacitive Transducer, LVDT, Strain Gauge,
Thermistors, Thermocouples, Piezo electric and Photo Diode Transducers, Digial shaft
encoders, Hall effect sensors- Numerical Problems.

UNIT - ¥:
Digital meters

Digital volimefer — Successive approximation DVM, — Digital frequegey meter, Digital
multimeter, Dightal tachometer, Dhgital Energy Meter, LCR(Q) - Meter,

Learning Outcpmes:

After the completion of the course the student should be-able to:
# choose right type of instrument for measurement of ac and de Electrical quantities.

choose nght type of instrument for measurement of power and power factor.

select right type for measurement of R.LC.

understand the effectiveness of Transducer.

understand Dugmnal Meters.

. & & @&

Text Books:
1. Electrical Measurementsdnd measuring Instruments by EW. Golding
and F.C.Widdis, fifth Edition, Wheeler Publishing.
2. Modern Electronic_Instrumentation and Measurement Techmques by A.D.
Helfrick and W.D. Cooper, PHL 5th Edition, 2002.

Reference Books:
l. Electnical & Electromce Measurement & Instruments by A K. Sawhney
Dhanpat Ra1 &Co.Publicatwons.
2. Electrical and Electronic Measurements and instrumentanon by R.K_Rajput,
5.Chand.
. Electnical Measurements by Buckmgham and Price, Prentice — Hall
. Electrical Measurements by Forest K. Hams. John Wiley and Sons
. Electnical Measurements: Fundamentals, Concepts, Applications by
Reissland, M.U, New Age International (P) Limated, Publishers.
6. Electnical and Electromc Measurements by G.K.Banerjee, PHI Learming
Private Ltd, New Delhi-2012.

L e el
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IV Year — 11 L T P |C
SEMESTER 3 0 1
FUNDAMENTALS OF UTILIZATION OF ELECTRICAL ENERGY
(OFEN ELECTIVE -IT)

Lt

Preamble:

In the modern society, every engineer is using electrical energy irrespective of their branch of
specialization. To provide knowledge about the varous electrical energy utilization technologes
to non-electrical enmineermg students this course 18 developed. In this course, a detmled
description about the various sources of electrical energy, illumination requirements and energy
comservation, various techmiques used for heating & welding applications, and brief description
about the electrie traction are presented. At the end of the course, an insight i to the importance,
techniques, and(testing of electrical equipment earthing is also presented.

Learning Objectives:

* To know various sources of electrical energy, methods used for g tion of electrical
energy.

* To study the various types of Illuminatian équipment, measurement of Illumination,
Hlumination techmques.

* To know the various technologies used for heating and welding applications using
electrical energy.
To know the various systems of traction, equipment used for traction.
To understand the importance of earthing, earthing equipment and earthing measurement
of electrical equipment.

Unit-1:

Sources of Electrical Energy

Conventional Sources: Schematic & description of components of thermal power plant - hydro
electric power station and nuclear power plants.

Non-conventional sources: schematic and description of components - Solar power generation -
Wind power generation — Tudal - Geo-Thermal - Bio energy - Fuel cells technology.

» Fi ke r.com www_FirstRanker.com

Firstranker's chaice



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

:l » FirstRanker.com

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

R-1% Syllabus for EEE - INTUK w. e £ 2019 - 20

JAWAHARLAL NEHRU TECHNDLOGICAL UNIVERSITY:: KAKINADA
KAKINADA - 533 003, Andhra Pradesh. India
DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

COURSE STRUCTURE-R19

Unit-11:

Mumination

Introduction, source of light, term used in illumination - Lux meter - Discharge lamp - MV and
SV lamps - types and design of light as flood light - LED light - shed highting and domestic hight
- conservation of energy.

Unit-110:

Heating and Welding
Advantages of Electric heating - types of electric heating - Resistance Heating - properties of
heating element - direct heating - indirect heating - Induction heating - Factors effecting heat —
Characteristics — application - description of direct core - vertical core - indirect core and core
less type of Induction heating - Dielectric heating — applications of |dielectric heating.
Advaniages of heating — arc furnace — direct arc furnace — indirect are furnace
Welding: Introduction - Resistance welding — Spot welding — Projection weldmg —Seam welding
— Butt welding + Arc welding — Metal arc welding — Helum arc weldmg — cgrbon arc welding —
Hydrogen arc welding.

Umnit IV:

Traction

Introduction — Advantages and disadvantages - systems of traction — classification — speed-time
curve for different service — various faefors affecting the energy consumption — components of
electric locomotive (for collecting and discharging) — description of each component.

Unit -V

Grounding

Introduction — earth and safety — nature of an electrode system — earth conductor sizes — design
of earthing electrodes — earthing system — substation earthing mats — earthing practices — earth
testing: methodology - earth tester and use

Learning Outcomes:
After the completion of the course the student should be able to:

# know the vanous sources of electrical energy and its generation technologies for
conveniional and non-convenlional energy sources.

* know various types of illumination equipment, illumination measurement and
illumination techniques.
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* learn about various methods used for electrical energy based heating and welding
applications.

¢  know about the mechanisms, equipment and technology used i the electne traction.

# understand the importance of electrical earthing, earthing equipment and electrical
earthing measurement methods.

Text Books:
1. Electrical Power Systems( Generation, Transmission, Dstribution, Protecection and

Utilization of Electrical Energy) — Dr. S.L.Uppal and Prof. Sunil 5.Rao — Khanna
Publisher, 15" edition, 1987.
2. Electric / stobution — ‘Hall

Reference Books:
1. Generatfon Distribution and Utilization of Electrical Energy — C.L. Waglhwa- New Age

Internatypnal Publishers- revised thord edition.

» Fi ke r.com www_FirstRanker.com

Firstranker's choice



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

:l » FirstRanker.com

A Firstranker's choice

www.FirstRanker.com www.FirstRanker.com

R-1% Syllabus for EEE - INTUK w. . £ 2019 - 20

JAWAHARLAL NEHRU TECHNDLOGICAL UNIVERSITY:: KAKINADA
KAKINADA - 533 003, Andhra Pradesh, India
DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

COURSE STRUCTURE-R19

IV Year — Il SEMESTER

CONCEFTS OF POWER SYSTEM ENGINEERING
(DPEN ELECTIVE-IT)

Preamble:

This course mtroduces the baswc concepts and overall view and basic knowledge regarding the
power system engineering. The Course is giving the concepts of power generation, power
transmussion and distnbution. It also covers protection, economics and power factor
improvement concepts. This subject 1s very much usefil to gain knowledge in the power sytems.

Learning Objectives:

- & & ® 8

To undepstand the types of power plants.

To undeystand the concepis of transmission and distribution
To gain the knowledge of protection and grounding

To know the economic aspects of electrical energy.

To learn ' T T1 e control

UNIT-I:

Power Generation Concepts & Tvpes

Generation and sources of Energy — Generating statons: Schematic armangements of Steam
Power Plant — Hydro Power Plant - Noclear Power Plant — Gas Power Plants working principle
and Schematic diagram approach only= Comparison between Power Planis.

UNIT-I1:

Transmission and Distribution Concepits

Types of Conductors Matenals - Constants of Transmission Line — Classification of Overhead
Transmission Lines — Performance of Single Phase Short Transmission Lines — Simple Problems
— Basic concept of Sub Station.

Distribution Systems — Connection Schemes of Distribution Systems — Structure of Cables —
Differences between Overhead & Underground systems.

UNIT - II:

Protection and Grounding

List of Faults — Basic concepts of fuse - Circuit Breakers — Relays — SF; Circuit Breakers —
Vacuum Circuit Breakers — Operation of Lightning Arrester — Grounding and its advantages -
Methods of Neutral Grounding: Resistance, Reactance and Resonant Grounding — Numerical
Problems.
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UNIT-1V:

Economic Aspects

Definitions of Load - Load & Load Duration Curves - Load Factor - Demand Factor — Utilization
Factor - Loss Factor — Types of Tariff - Cost of Electrical Energy — Expression for Cost of
Electnical Energy — Numerncal Problems.

UNIT-V:

Power Factor Improvement and Voltage Control

Power Factor — Effects and Causes of low Power Factor — Power Trangle — Shunt & Series
Capacitor Compensation - Numerical Problems — Need of Voliage Control — Types of Voltage
regulating Devices.

Learning UutnETmts:
After the completion of the course the student should be able to:

gain kngwledge on types of power plants.

learn abput transmssion and distnibution concepis.

understsind protection and grounding methods.

learn the economic aspects of electrical energy.

understand the power factor improvement and yoltage control.

- ® ® #

Text Books:
1. Principles of Power System by V. K. Mehata, Rohit Mehata, S.Chand Publishers.

Reference Books:
1. Electnical Power Systems by C.L.Wadwa, New Age Intermational Publishers.
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BASICS OF CONTROL SYSTEMS
(OPEN ELECTIVE-II)

Preamble :
This course ntroduces the basic principles of control systems for analyzing LTI systems and
mvestigate ther stabaliry.

Learning Objectives:

# To invephigate the stability of closed loop systems using Routh-Hufrwitz criternon and
analysis|by root locus method.

* To present the Frequency Response approaches-for the analysis of linear time invariant
(LTI) systems using Bode plots.

# Ability to formulate state models and analyze the systems. To learn the concepts of
Controllabiliy and Observabality.

UNIT - I

Mathematical modeling of control sy stems

Classification of control systems, open loop and closed loop control systems and their
differences, transfer function of linear system, differential equations of electrical networks,
translational and rotational mechanical systems, transfer function of DC servo motor — AC servo
motor — block diagram algebra — representation by signal flow graph — reduction using Mason’s
gain formula, Feedback characteristics.

UNIT-11:

Time response analvsis

Standard test signals — time response of first and second order systems — time domain
specifications, steady state errors and error constants, P, PLPID Controllers.

UNIT-IN1:

Stability and rootlocus technigue

The concept of stability — Routh-Hurwitz —limitations of Routh-Hurwitz criterion,
Root locus concept — construction of root loci (simple problems).
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UNIT-IV:

Frequency response analysis

Introduction to frequency domain specifications — Polar Plot - Bode diagrams — transfer function
from the Bode diagram — phase margin and gain margin — stability analysis from Bode plots.

UNIT-IV:

State space analysis of LTI systems

Concepts of state, state variables and state model, state space representation of transfer function,
dagonahization, solving the time mvanant state equations, State Transitwon Matnix and of's
Properties, concepts of controllability and observability.

Learning Ouicome:
After the complets

Lin-

transfer function of physical systems and determination |of overall transfer

e time response specifications of second order systems and|to determine error

* analyze pbsolute and relative stability of LTI sysiems using Routh’s stbility criterion and
the root locus method.

analyze the stability of LTI systems using frequency response methods.
represent physical systems as state models and determimne the response. Understanding the
concepts of controllability and observability.

Text Books:
1. Modern Control Engineering by Kotsuhiko Ogata, Prentice Hall of India.
2. Automatic control systems by Benjamin C.Kuo, Prentice Hall of India, 2" Edition.

Reference Books:

5. Control Systems principles and design by M.Gopal, Tata Me Graw Hill education Pvt Lid., 4%
Edition.
6. Control Systems by Manik Dhanesh M, Cengage publications.
3. Control Systems Engmeermng by [LJNagarath and M.Gopal, Newage Internatwonal
Publications, 5™ Edition.
4. Control Systems Engineering by 5.Palam, Tata Mc Graw Hill Publications.
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IV Year— 11 SEMESTER

ENERGY AUDIT
(DPEN ELECTIVE-IT)

Preamble:
This is an open elective course developed to cater the current needs of the industry. This course
covers topics in energy conservation. It also covers energy efficient lighting system. The student
will learn power factor improvement techniques, energy efficiency in HVAC systems. In
addmon the ecdnommc aspecis such as payback penod calculanions, ife cycle costing analysis 1s
covered n this fourse.

Learning Objectives:
# To undefstand energy efficiency, scope, conservation and technologied.

* To design energy efficient lighting systems.

o To estimate/calculate power factor of systems and propose suitable compensation
techmques.

* To understand energy conservation mHVAC systems.

* To caleulate life cycle costing<analysis and refumn on invesiment on energy efficient
technologes.

Unit-I:

Energy sources

Energy consumphon — warld energy reserves — prices — alternalive sources — power — eénergy
policies — choice of fuels.

Energv Auditing

Energy conservatwon schemes: Short term - Medmm term - Long term energy conservation
schemes — Industrial energy use - Energy mdex — Cost index .

Representation of energy consumption: Pie charts - Sankey diagrams — Load Profile.

Energy auditing: General Auditing, Detaled Energy Audat.

» Fi ke r.com www_FirstRanker.com

Firstranker's choice



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

:l » FirstRanker.com

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

R-1% Syllabus for EEE - INTUK w. e £ 2019 - 20

JAWAHARLAL NEHRU TECHNDLOGICAL UNIVERSITY:: KAKINADA
KAKINADA - 533 003, Andhra Pradesh. India
DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

COURSE STRUCTURE-R19

Unit-I1:

Heat Transfer Theory

Heat — Heat content — Rate of heat transfer — Heat transfer coefficient - Conduction — Convention
and radiation. Thermal insulation & its importance - space heating — HVAC system — Heating of
Buildings — District heating — Factors & affecting the choxe of district heating.

Unit-111:

Energy Efficient Instruments

Dignal Energy Meter — Data loggers — Thermo couples — Pyranometer — Lux meters — Tong
testers — Power analyzers — Power factor — effects with non-linear loads — effect of harmonics on
power factor — Power Factor Improvement — Capacitor rating - Effects of power factor
improvements - Electric lighting — Types of lighting — Luminaries — Energy efficient lighting.

Unit-1V

Economic Asp
Costing Technifjues — cost factors — break-even charis — sources of capital|and hire charges -
capital recovery — depreciation — budgeting and standard costing — charging energy — cash flow
dmgrams and adtivity charts.

Unit-V

Financial Analysis

Financial appraisal and profitability : investiment decision- methods of investment appraisal-
discounted cash flow — summary of iivestment appraisal techniques — Cost optimization —
optimization with one vanable — optimigation with more than one vanable.

Learning Outcomes:
After the completion of the gourse the student should be able to:
# explain energy efficiency, conservation and various technologies.
design energy efficient lighting systems.
calculate power factor of systems and propose suitable compensation techniques.
explain energy conservation m HVAC systems.
caleculate hfe cycle costing analysis and retum on investment on energy efficient
technologes.

" & & &

Text Books:
1. Energy management by W.E. Murphy & G. Mckay Butter worth, Elsevier publications.
2012
2. Hand Book of Energy Audit by Sonal Desai- Tata McGraw hall

» Ei kE r.com www_FirstRanker.com

Firstranker's chaice



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

:l » FirstRanker.com

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

R-1% Syllabus for EEE - INTUK w. . £ 2019 - 20

JAWAHARLAL NEHRU TECHNDLOGICAL UNIVERSITY:: KAKINADA
KAKINADA - 533 003, Andhra Pradesh. India
DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

COURSE STRUCTURE-R19

Reference Books:

I. Electnic Energy Utihzation and Conservatwn by 5 C Trpathy, Tata McGraw hall
publishing company Ltd. New Delhu.

2. Energy management by Paul o’ Callaghan, Mc—Graw Hill Book company—1° edition,
19498,

3. Energy management hand book by W.C.Tumer, John wiley and sons.

4. Energy management and conservation -k v Sharma and pvenkataseshaah-1 K
International Publishing House pvt.ltd 2011.

5. Industrial Energy Management Systems by Arry C. Whate, Philip 5. Schomdt, David R.
Brown, Hemisphere Publishing Corporation, New York, 1994,

6. Fundamentals of Energy Engineering by Albert Thumann, Prentice Hall Inc, Englewood
Cliffs, New Jersey, 1984.

7. Econompe—Adiabyst

- 4 i Standard Practise
Manual | June 2002 —

g n s

lable online

Free download ava
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IV Year -11 SEMESTER

ELECTRICAL DISTRIBUTION SYSTEMS
(ELECTIVE-IY)

Preamble:

This subject deals with the general concept of distribution system, substations and feeders as
well as discusses distnbuton svstem analysis, protection and coordination, voltage control and
power factor improvement.

Learning Objectives

To study dafferent factors of Distribution systen:
To study and design the substanons and distnbution systems.

To study the concepts of voltage drop and power loss.

To study the distnbution system protection and its coordination.

To study the effect of compensation for power factor improvement.
To study the effect of voltage control on distribution system.

" & ® & ® &

UNIT - I:

General Concepis

Introduction to distribution systems - Distribution system losses — Comcidence factor —
Contribution factor loss factor — Numeércical Problems — Load Modeling and Characteristics —
Relationship between the load factor and loss factor — Classification and charcteristics of loads
{Residential, commercial, Agriculitral and Industrial).

UNIT - II:

Substations

Location of substations: Rating of distribution substation — Service area with'n’primary feeders —
Benefits and methods of optimal location of substations..

Distribution Feeders

Design Considerations of distribution feeders: Radial and loop types of primary feeders —
Voltage levels — Feeder loading — Basic design practice of the secondary distribution system.

UNIT - II:

System Analysis

Voltage drop and power—loss calculations: Derivation for voltage drop and power loss i lines —
Uniformly distributed loads and non-uniformly distributed loads — Numerical problems - Three
phase balanced prmary lmes.
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UNIT - IV:

Protection, Coordination & Automation

Objectives of distribution system protection —Time current characteristics — Protective devices:
Principle of operation of fuses — Circunt reclosures — Line sectionalizes and circuit breakers,
Modulated case circuit breakers, Earth leakage circuit breakers — Protection schemes of parallel
& Ringmain feeders.

Coordination of protective devices: General coordination procedure —Various types of co-
ordinated operation of protective devices - Residual Current Circuit Breaker

Automation: Block dmgram approach of SCADA.

UNIT - V:

. capacitors — shunt
itors — Effect of shunt capacitors (Fixed and switched) — Powler factor correction

Voltage Control: Equipment for voliage control — Elfect of seres capacitors — Effect of
AVB/AVR - Line drop compensation — Numericalproblems.

Learning Outcomes:
After the completion of the course the student should be able to:
# understand various factors of disteibution system.
design the substation and feeders.
determme the voltage dropand power loss
understand the protection and s coordmaton.
understand the effect-of compensation forp.f improvement.
undersiand the effeéet of voliage control.

- & B ® &

Text Book:
1. “Electric Power Dhstribution system, Engineering”™ — by TuranGonen,
MeGraw—hill Book Company.

Reference Books:
I. Electnical Dhstribution Systems by Dale R Patnick and Stephen W._Fardo,
CRC press
2. Electnic Power Dhstnibution — by A.S. Pabla, Tata McGraw—tull Publishing
company, 4" edition, 1997.
3. Electnical Power Distnbuton Systems by V. Kamaraju, Right Publishers.
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HVAC & DC TRANSMISSION
(ELECTIVE-IV)

Preamble:

With the increasing power generation in the country and long distance power transmisswon, 1t 15

necessary that power should be transmatted at extra and ultra high voltage. The topcs dealt in

this subject relate to phenomena associated with transmission line at hagher voltages, equipments
et &

generatimg high voltage and power control strategy.

Learning Objectives
# To undefstand the phenomena associated with transmission line, operafing at extra high
voltagest The unit gives detail analysis of several phenomena viz. elecfrostatic field,
charges voltage gradient and conductor configuration.

* To understand method of conversion of AC 1o DC, performance of various level of pulse
conversionand control characteristics of conversion It also provides knowledge of effect
of source inductance as well as methed of power control.

* To undersiand the requirements'of reactive power control and filtering technigque in
HVDC system.

* To understand the harmomes in AC side of power line in a HVDC system and design of
filters for various levelswof pulse conversion.

Uit - 1:

Introduction of EHV AC transmission

MNecessity of EHV AC transmission — Advantages and problems— Power handling capacity and
line losses— Mechanical considerations — Resistance of conductors —Electrostatics — Field of
sphere gap — Field of line charges and properties — Charge - potential relations for multi-
comnductors — Surface voltage gradient on conductors — Bundle spacing and bundle radius—
Examples — Distribution of vohage gradient on sub conductors of bundle — Examples.

Umit - 11:

Corona effects

Power boss and audible nose (AN) — Corona loss formulae — Charge voltage diagram —
Generation — Characteristics — Limits and measurements of AN — Relation between 1-phase and
3phase AN levels — Examples — Radio interference (RI) — Corona pulses generation —
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Properties and limits — Frequency spectrum — Modes of propagation — Exeitation function —
Measurement of R1, RIV and excitation functions — Examples.

UNIT - II:

Basic Concepts of DC Transmission

Economics & Terminal equipment of HVDC transmission systems: Types of HVDC Links —
Apparatus required for HVDC Systems — Comparison of AC &DC transmission — Application of
DC Transmssion System — Plannmg & Modern trends in DC transmssiwon.

UNIT - IV:
Analysis of HYDC Converters and Svstem Control

Choice of Converter configuration — Analysis of Graetz — Charactenstics of 6 Pulse & 12 Pulse
converters —C ' ir performance —
Principal of Link Control — Converters Control Charactenstics — Firthg angle control —
Current and extinction angle control — Effect of source inductance on the syjtem — Starting and
stopping of DC [link — Power Control.

UNIT-V:
Reactive Power Control in HVINC and Filters

Reactive Power Requirements in steady state—Convennonal control strateges—Alternate control
strategies sources of reactive power—AC Filters —Shunt capacitors— Synchronous condensers.

Generation of Harmonics — Characterisiies harmonics — Calculation of AC Harmonics — Non—
Characteristics harmonics — Adverse éffects of harmonics — Calculation of voltage & current
harmonics — Effect of Pulse number o0& harmonics. Types of AC filters, Design of Smgle tuned
filters —Design of High pass filters,

Learning Outcomes:
After the completion of the course the student should be able to:

o acquant with HY transmussion system with regard to power handling capacity, losses,
conductor resistance and electrostatic field associate with HV. Further knowledge is
gained in area of bundle conductor system to improve electrical and mechanical
performance.

e develop ability for determining corona, radio interference, audible noise generation and
frequency spectrum for single and three phase transmission lines.

* acquire knowledge in transmission of HVDC power with regard to terminal equipments,
type of HVDC connectivity and planning of HVDC system.

* develop knowledge with regard to choice of pulse conversion, control characteristic,
firing angle control and effect of source impedance.

e develop knowledge of reactive power requirements of conventional control, filters and
reactive power compensation in AC. side of HVDC system.
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# calculate voltage and current harmonics, and design of filters for six and twelve pulse
CONVErSIO.

Text Books:

1. HVDC Power Transmission Systems: Technology and system Interactions — by
K.R.Padiyar, New Age Internatwonal (P) Limited, and Publishers.

2. Darect Current Transmmssion — by E.W. Kimbark, John Wiley & Sons.

3. EHVAC Transmssion Engmeering by R. D. Begamudre, New Age International (p) Lud.

Reference Books:
I. EHVAC and HVDC Transmussion Engmeermng and Practice — 5. Rao.
2. Power Ty TEST vEh = - —B-5: At
3. HVDC Transmission — ] Amllaga.
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L
IV Year I
SEMESTER 3 0
FLEXIBLE ALTERNATING CURRENT TRAMSMISSION SYSTEMS
(ELECTIVE-IV)
Preamble:

Flexible Alternating Current Transmission System controllers have become a part of modern
power system. It s important for the student to understand the principle of operation of series
and shunt compensators by using power electronics. As the heart of many power electrome

controllers 15 a—voltape—sonrec—comverter vV SC T the—student—=howid—be—apquainted with the

operation and cpntrol of VSC. Two modern power electronic controllers are also introduced.

Learning Objectives:
# To learn the basics of power flow control in transmission lines using FIACTS controllers
* To explimoperatiomrandcontrotofvoltagesontce comverter——————
¢ To understand compensation methods to maprove stabilnty and reduce power oscillations

of a power system.

# To learn the method of shunt compensation using static VAR compensators.
# To learn the methods of compensation using series compensators
# To explain operation of Unified Pawer Flow Controller (UPFC).

Unit-1:

Introduction to FACTS

Power flow in an AC System — Loading capability limits — Dynamic stability considerations —
Importance of controllable: parameters — Basic types of FACTS controllers — Benefits from
FACTS controllers — Requirements and characteristics of high power devices — Volitage and
current rating — Losses and speed of switching — Parameter trade—off devices.

Unit-11:

Vaoltage source and Current source converters

Concept of voltage source converter (VSC) — Single phase full wave bridge converter — Square
wave voltage harmonics for a single—phase bridge converter — Three—phase full wave bradge
converter — Transformer connections for 12, 24 and 48 pulse operation, concept of Current
Source Converter (CSC), Three—phase current source converier — Comparison of current source
converter with voltage source converter.
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Unit-111:

Shunt Compensators

Objectives of shunt compensation — Mid-point voltage regulation for line segmentation — End of
line voltage support to prevent voltage instability — Improvement of transient stability — Power
oscillation damping — vanable Impedance type VAR generator - Thynistor Switched/Controlled
Reactor (TSR/TCR) - Thynstor Switched Capacitor{(T5C) — Fixed Capacitor-Thynistor
Controlled Reactor (FC-TCR), Thyristor Switched Capacitor and Thyristor Controlled Reactor
(TSC-TCR), Switching Converter type VAR generator — principle of operation - Comparison of
SVC and STATCOM.

Unit IV:

Series Compensators

Stalic seres c : t f i - Improvement of
transient stabaljty — Power oscillation damping — Functional requirements. GTO thyristor
controlled Sengs Capacitor (GSC) — Thynstor Swatched Senes Capacitor (THSC) and Thyristor
Controlled Serys Capacior (TCSC) - Switching Converter type Seres Compdnsation.

Unit-V:
Combined Conirollers

Voliage and Phase Angle Regulator - TCVR and TCPAR — Switched Converter Based Voltage-
Phase Angle Regulator - Schematic and bagic operating principles of Unified Power Flow
Controller (UPFC), Interline Power Flow Coatroller (IPFC) - Application on transmission lines.

Learning Outcomes:
After the completion of the course the student should be able to:
# understand power flow control in transmission lines using FACTS controllers.
* explain operation and control of voliage source converter.
o analyze compensation methods to improve stability and reduce power oscillations in the
transmussion hnes.
# explain the method of shunt compensation using static VAR compensators.
# understand the methods of compensations using series compensators.
# explain operation of Unified Power Flow Controller (UPFC).
Text Books:
l. “Understanding FACTS” N.G.Hingoram and L.Guygr IEEE Press.Indian Edmwon s
avanlable:—Standard Publications, 2001.

Reference Books:
I. “Flexable ac transmussion system (FACTS)” Edited by Yong Hue Song and Allan T
Johns, Institution of Electrical Engineers, London.
2. Thyristor-based FACTS Controllers for Electnical Transmission Systems, by
R.MohanMathur and Rajiv k. Varma, Wiley.
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IV Year —11 SEMESTER 3 ]

Lt

PFOWER QUALITY
{ELECTIVE-IV)

Preamble:

Power quality is a major problem for utilities and customers. Customers using sensitive crifical
loads need quality power for proper operation of the electrical equipment. It is important for the
student to learn the power quality issues and improvement measures provided by the utlity
companies. This course covers the topics on voliage and current imperfections, harmonics,
voltage regulation, power factor improvement, distnbuted generation, power gquality monitoring
and measurement equipment.

Learning Objectives:

* To learn different types of power quality phenomena.
ify sources for voltage sag, voltage swell, interruptions, transjents, long duration
over volfages and harmomics 1in a power system.

.
|_|
(=]
=
rt-

* To deschibe power quality terms and study power quality standards.
* To learn T LRI 0 T1 ement methods.
* To explan the relationship between distributed generation and power quality.
# To understand the power quality monftoring concepts and the usage of measuring
mStruments.
Unit-1:
Introduction

Overview of power quality — Coneérn about the power quality — General classes of power quality
and voltage quality problems = Transients — Long—duration voltage vananons — Short—duraton
voltage variations — Voltage unbalance — Waveform distortion — Voltage fluctuation — Power
frequency varitons.

Unit-I1:

Voltage imperfections in power systems

Power quality terms — Voliage sags — Voltage swells and interruptions — Sources of volitage sag,
swell and nterruptions — Nonalinear loads — IEEE and IEC standards. Source of transient over
voltages — Principles of over voltage protection — Devices for over voltage protection — Utility
capaciior swichmg transients.

Unit-111:
Voltage Regulation and power factor improvement:
Principles of regulating the voliage — Device for voliage regulation — Utility voliage
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regulator application — Capacitor for voliage regulation — End-user capacitor application —
Regulating utility voliage with distributed resources — Flicker — Power factor penalty — Static
VAR compensations for power factor improvement.

Unit- I'V:

Harmonic distortion and solutions

Voltage distortion vs. Current dstortiion — Harmonies vs. Transients — Harmomic mdices —
Sources of harmonics — Effect of harmonic distortion — Impaet of capacitors, transformers,
motors and meters — Pomt of common coupling — Passive and active filtering — Numerical
problems.

Distributed !
Resurgence of Jistributed generation — DG technologies — Interface to the utility system — Power
quality 155ues operating conflicts.

Power quality | monitoring and considerations — Historical perspective |of Power guality
measuring instrpments — Power quality measurement equipment — Assessmenf of Power quality
measurng data,

Learning Outcomes:
After the completion of the course the student should be able to:
e differentiate between different types of power quality problems.
# explain the sources of voltage sagl voltage swell, interruptions, transients, long duration
over voltages and harmomics in-a'power system.
analyze power quality terms and power quality standards.
explain the principle of voltage regulation and power factor improvement methods.
demonstrate the relationship between distributed generation and power quality.
explain the power gquality monitoring concepts and the usage of measuring instruments.

" ® & &

Texthooks:
1. Electnical Power Systems Quality, Dugan R C, Mc Granaghan M F, Santoso 5, and
Beaty H W, Second Edition, MeGraw—Hill, 2012, 3™ edition.
2. Elecine  power qualty problems —MH.JBollen IEEE senes-Wiley India
publications 201 1.
Reference Books:
1. Power Qualty Primer, Kennedy B W, First Edmion, Me Graw—Hall, 2000.
2. Understanding Power Quality Problems: Voltage Sags and Interruptions, Bollen M HIJ,
First Edinon, IEEE Press; 2000.
3. Power System Harmonmics, Arnillaga J and Watson N R, Second Edion, John Wiley &
Sons, 2003.
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4. Electnic Power Quality control Techmques, W. E. Kazibwe and M. H. Sendaula,
Van Mostrad Remhold, New York.
5. Power Quality c.shankaran, CRC Press, 2001
6. Harmomnics and Power Systems —Franciso C.DE LA Rosa—CRC Press (Taylor & Francis)
7. Power Quality in Power systems and Electrical Machmes—EwaldF. fuchs,
Mohammad A.5. Masoum-—Elsevier.
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L G
IV Year —II
SEMESTER 0 0
SMART GRID (ELECTIVE-IY)
Preamble:

Basiwe knowledge on smart concept commumication protocols, renewable energy systems and
electromic circuits.

Learning OObjectives:
* Tound

* To undepstand smart grid technologies and application of smart grid cqncept in hybrid
electric pehicles ete.
# To have|lknowledge on smart substations, feeder automation and applidation for
monitorng and profection
To have knowledge on micro grids and distnibuted energy systems.
To know power quality aspects n smart grid,

Umnit-1:

Introduction to Smart Grid

Evolution of Electric Grid, Concept of Smart Grid, Definitions, Need of Smart Grid, Functions
of Smart Grid, Opporiunities & Barners of Smart Gnd, Difference between conventional &
smart grid, Concept of Resiliem &Self Healing Grid, Present development & International
policies on Smart Grid. Case stindy of Smart Gnid.

Unit-10:

Smart Grid Technologies: Part 1

Introduction to Smart Meters, Real Time Prnzing, Smart Apphances, Automatic Meter
Reading(AMR), Outage Management System{OMS). Plug mn Hybnd Electric Vehicles(PHEV),
Vehicle to Grd, Smart Sensors, Home & Building Automation, Phase Shifting Transformers.

Unit-111:

Smart Grid Technologies: Part 2

Smart Substatwons, Substation Automation, Feeder Automation. Geographic Information
System{GIS), Intelligent Electromc Devices(IED) & thewr application for monitoring &
protection, Smart storage hke Bamtery, SMES, Pumped Hydro, Compressed Air Energy Storage,
Wide Area Measurement System( WAMS), Phase Measurement Unut(PML).
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Unit-1V:

Micro grids and Distributed Energy Resources

Concept of micro grid, need & applications of micrognd, formation of microgrid, Issues of
miterconnection, protection & control of micrognd. Plastic & Organic solar cells, Thin film solar
cells, Variable speed wind generators, fuelcells, microturbines, Captive power plants, Integration
of renewable energy sources.

Unit-V:

Power Quality Management in Smart Grid

Power Quality & EMC in Smart Grid, Power Quality issues of Grid connected Renewable
Energy Sources, Power Quality Conditioners for Smart Grid, Web based Power Quality

monitormng, Poywer-Gushtr At

Information and Communication Technology for Smart Grid
Advanced Met¢ring Infrastructure (AMI), Home Area Network (HAN), Neghborhood Area

Network (NAN|, Wide Area Network (WAN).

Course Ouicomes:
After the completion of the course the student should be able to:
* understand smart gnds and analyse the smart gnd policies and developments in smart
eruds.
develop concepis of smart gnd technologies in hybrid elecirical vehicles etc.
understand smart substations, feeder automation, GIS etc.
analyse micro grids and distnbuted generation systems.
analyse the effect of power quality in smart grid and to understand latest developments in
ICT for smart grid,

- & & 8

Text Books:

1. Ali Keyhan, Mohammad N. Marwali, Min Dai “Integration of Green and Renewable
Energy in Electric Power Systems”, Wiley

2. Clark W. Gellings, “The Smart Grid: Enabling Energy Efficiency and Demand
Response”™, CRC Press

3. JanakaEkanayake, Nick Jenkins, KithsinLiyanage, hanzhong Wu, Akinko
Yokoyama,“Smart Gnd: Technology and Apphcations™, Wiley

4. Jean Claude Sabonnadiére, NouredineHadsaid, “Smart Gnds”, Wiley Blackwell 19

5. Peter 5. Fox Penner, “Smart Power: Chmate Changes, the Smart Grid, and the Future
of Electric Utilities™, Island Press; 1 edition 8 Jun 2010
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6. 5. Chowdhury, 5. P. Chowdhury, P. Crossley, “Micrognds and Active Distnbuton
Networks.” Institution of Engineering and Technology, 30 Jun 2009
7. Stuart Borlase, “Smart Grids (Power Engmeermg)”, CRC Press.

Reference Books:
l. Andres Carvallo, John Cooper, “The Advanced Smart Grid: Edge Power Driving
Sustamabality: 17, Artech House Publishers July 2011
2. James Northeote, Green, Robert G. Wilson “Control and Automation of Electric Power
Distnbution Systems {(Power Engmeening)”, CRC Press
3. MladenKezunovic, Mark G. Adamiak, Alexander P. Apostolov, Jeffrey George
Galbert “Substation Automation (Power Electronics and Power Systems)”, Spninger
“Flectrical

tem Quahty™, 2nd Edmwon, McGraw Hall Publication
, “Communication and Networking in Smart Grids™, CRC Press
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IV Year -1l SEMESTER 3 ] il

Lt

SPECIAL ELECTRICAL MACHINES
(ELECTIVE - IV)

Preamble:
This 1= an advanced course on electrical machmes. Students will be exposed 1o varwous special

machines which are gammg importance m industry. This course covers topics related to
principles, performance and applications of these special machines including switched reluctance
motors, stepper motors, permanent magnet de motors and lmear motors.

Learning Obj
To expldin theory of operation and control of switched reluctance motdr.
To explain the performance and control of stepper motors, and their a
To deschibe the operation and characteristics of permanent magnet de
To distipgmish between brush de motor and brush less de motor.

To expldin the theory of travelling magnetic field and applications of linear motors.

- & & & ®

Umit I:

Permanent magnet materials and PMDC motors

Introduction-classification of permanent magnet materials uwsed in electrical machines-minor
hysteresis loop and recoil line-Stator frames of conventional de machines-Development of
electronically commutated de motor frem conventional de motor-Permanent-magnet materials
and characteristics-B-H loop and. ‘demagnetization characteristics-high temperature effects-
reversible losses-Irreversible  losses-Mechamical properties., handling and magnetzation-
Application of permanent magfiets in motors-power density-operating temperature range-severity
of operation duty.

Umit I1:

Stepper Motors

Principle of operation of Stepper Motor — Constructional details - Classification of stepper
motors — Different configuration for switching the phase windings - Control circuits for stepper
motors — Open loop and closed loop control of two phase hybrid stepping motor.

Umit I11:

Switched Reluctance Motors

Construction and Principle of operation of Switched Reluctance Motor — Comparison of
conventional and switched reluctance motors — Design of stator and rotor pole arcs — Torque
producing principle and torque expression — Different converter configurations for SRM — Drive
and power circuits for SRM — Position sensing of rotor — Applications of SRM.
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Unit I'V:

Permanent Magnet Brushless DC Motor

Principle of operation of BLDC motor - Types of constructions - Surface mounted and interior
type permanent magnet DC Motors - Torque and EMF equations for Square wave & Sine wave
for PMBLDC Motor — Torgue - Speed characteristics of Square wave & Sine wave for
PMBLDC Motor - Merits & demerits of Square wave & Sme wave for PMBLDC Motor -
Performance and efficiency — Applications.

Umit V:
Linear Induction Motors { LIM)

Construction— principle of operation-Double sided LIM from rotating type Induction Motor —
Schematic of LIM drive for traction — Development of one sided LIM with back won- equivalent
circuit of LIM.

Learning Outcpmes:
After the complietion of the course the student should be able to:

o  distmguysh between brush de motor and brush less de motor,
explain the performance and control of stepper mbtors, and their appligations.
explain theory of operation and control of swifched reluctance motor.
explain the theory of travelling magnetic fiekd and applications of linear motors.
understand the significance of electricalmotors for traction drives.

- & & ®

Text Books:
1. Brushless Permanent magnet and reluctance motor drives, Clarenden press,

T.LE. Miller, 1989, Oxford.
2. Special electncal Machines, K. VenkataRatnam, University press, 20009, New
Delhu.
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