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VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
SCHEME OF TEACHING AND EXAMINATION - 2015-16
B.E. ELECTRICAL AND ELECTRONICS ENGINEERING
CHOICE BASED CREDIT SYSTEM (CBCS)

VIl SEMESTER
_ | Teaching Hours/Week Examination
Subject = é c 2
Sl. Course Course . = = = = (%) —_— S
No | Code ( ) Title g5l 2 S8E |se| 5 |28¢gg| @
e 8 2 Sz 3| = | 288 |08|©
= & o ST < | FaZ |2
[a) =
1 | 15EE71 gﬁ{)?ect Power System Analysis - 2EEE | 04 - 03 | 20 80 100| 4
2 | 15EE72 gﬁ{)?ect Power System Protection| EEE | 04 - 03 | 20 go | 00| 4
3 | 15EE73 gﬁl;?ect High Voltage Engineering EEE 04 - 03 | 20 80 100 14
4 | 15EE74X Eg‘;ﬁi’onal Professional Elective — Il EEE 04 - 03 | 20 80 100 | 5
5 | 15EE75Y | Dos8onall professional Elective — IV EEE | 04 - 03| 20 go | 190 3
Power system Simulation 01-Hour Instruction 100
6 15EEL76 | Laboratory Laboratory EEE 02-Hour Practical 03 20 80 2
Relay and High Voltage | EEE | 01-Hour Instruction 100
7 15EEL77 | Laboratory Laboratory 02-Hour Practical 03 20 80 2
8 | 15EEP78 | Project Phase — | + Seminar EEE - -- 100 -- 100| 2
Theory:24 hours
TOTAL | Practical: 06 hours 21 240 560 800 24

Elective
Professional Elective — Il Professional Elective — IV
Courses under Title Courses under Title
Code 15EE74X Code 15EE75Y
15EE741 Advanced Control Systems 15EE751 FACHUdHrDC Transmission
15EE742 Utilization of Electrical Power 15EE752 sfieg and Commissioning of Power System
Apparatus
15EE743 Carbon Capture and Storage 15EE753 Spédtceomwer Technologies
15EE744 Power System Planning 15EE754 Industealtidg

1. Core subject: This is the course, which is to be compulsorilydgd by a student as a core requirement to comfhetrequirement of a
programme in a said discipline of study.

2. Professional ElectiveElective relevant to chosen specialization/ branch

3. Project Phase —I + SeminarLiterature Survey, Problem Identification, objee and Methodology. Submission of synopsis and

seminar.
4. Internship / Professional PracticeTo be carried between the VI and Vllsemester vacair VIl and VIII semester vacation period.
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CATEGORIZATION FOR THE THINKING PROCESS

Bloom’s Taxonomy (Revised)

Can the student create a new assemble, construct, create, design,
product or point of view? develop, formulate, write

Can the student justify a stand j appraise, argus, defend, judge, selact,

; ating ision? support, value, evaluate
Evaluating or decision poo

g ; appraise, compare, contrast, criticize,
o Csnt:vhe Stl:jdi;:t m:tmims?h differentiate, discriminate, distinguish,
Analyzmg : cween Fenk parkss examine, experiment, question, test

[

. 2 choose, demonstrate, dramatize,
N Canthe s_tudent use mio rmation i leirate: et Seats,
ppiying -2 new way 2 schedule, sketch, solve, use, write

i ify, describe, discuss, explain

: Can the student explain ideas or s : =t 2

Understanding e identify, locate, recognize, report,
' s select, translate, paraphrass

Can the student recall or define, duplicate, list, memorize, recall,
remember the information? repeat, state
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Bloom’s Revised T

Levels, Level Definitions and attributes levels
along with action verbs that can be used when dewsding learning outcomes.

axonomy

Lower order thinking skills (LOTS)

Level Level Definitions and attributes Verbs(not conprehensive )
Remembering Students exhibit memory/rote Copy, Choose, Define, Discover, Describe,
(Knowledge) memorization of previously learnt | Duplicate, Enumerate, Find, How, Identify,

L, — Rembr materials by recognition,recalling Label, List, Locate, Listen, Memorize, Match,

facts, terms, basic concepts, and
simple answers.

Able to remember, but not
necessarily fully understanding the
material.

Name, Omit, Quote, Recall, Relate, Reproduce
Recognize, Select, Show, Spell, Tell, Tabulate
Who, When, Where etc.

Understanding
(Comprehension)

Students demonstrate understandin
of facts and ideas by interpreting,

Describe, Extend, Differentiate, Distinguish,

gAsk, Classify, Compare, Contrast, Demonstrate,

L, — Undrst exemplifying, classifying, inferring, | Discuss, Express, Explain, Group, lllustrate,
summarizing, comparing and Infer, Interpret, Outline, Paraphrase, Rephrase
explaining main ideas with own Relate, Show, Summarize, Select, Translate,
words. Restate etc.

Applying Students solve problems in new Calculate, Predict, Apply, Solve, lllustrate, Use

(Application) situations by applying acquired Demonstrate, Determine, Model, Build,

Ly — Apply knowledge, facts, techniques and | Construct, Develop, Experiment With, Identify,
rules in a different way. Make Use Of, Organize, Plan, Select etc.

Analysing Students are able to examine and | Analyse, Assume, Break Down, Classify,

(Analysis) break information into Categorize, Conclusion, Compare, Contrast,

L, — Anlyse componentparts by identifying Diagram, Discover, Dissect, Distinguish,
motives, causes arrangement, logic| Divide, Examine, Function, lllustrate, Inference

. and semantics. They can make Inspect, List,Motive, Outline,Relationships,
& inferences and find evidence to Simplify, Survey, Take Part In, Test For etc.
@) support generalization.
L | Evaluating Students are able to present and | Agree, Appraise, Assess, Award, Build, Create
»© | (Evaluation) defend opinions by making Compose, Choose, Compare, Conclude, Criterja,
% L — Evlute judgments about information, validity Criticize, Design, Derive, Develop, Decide,
o of ideas, or quality of work based on Deduct, Determine, Disprove, Defend, Estimate,
= a set of criteria. They can justify a | Formulate, Generate, Invent, Modify, Evaluate,
= decision or course of action. Explain, Influence, Judge, Interpret, Justify,
= Mark, Measure, Perceive, Rate, Prioritize,
o Recommend, Rule On, Select, Support, Value gtc.
2 | Creating Students are able to compile, generafessemble, Adapt, Anticipate, Build, Change,
° (Synthesis) or view information,ideas or productsChoose, Combine, Collaborate, Collect, Create,
2 L¢ — Create together in a different way by Compile, Compose, Construct, Delete, Design,
-39:’ combining elements in a new patternDevelop, Discuss, Develop, Devise, Elaborate,
or by proposing alternative Estimate, Formulate, Happen, Hypothesize,
solutions. Also, use information to | Imagine, Improve, Invent, Imagine, Intervene,
form a unique product. This requires Make Up, Maximize, Modify, Originate, Plan,
creativity and originality. Predict, Propose, Rearrange, Solve, Suppose,
Substitute, Test etc.
Graduate attributes:Graduate attributes are the qualities, skills amdeustandings a university
community agrees its students should develop duheg time with the institution. These attributes
include but go beyond the disciplinary expertiséeghnical knowledge that has traditionally forntieel
core of most university courses. They are qualtties also prepare graduates as agents of soddligo
an unknown future.
Bowden, Hart, King, Trigwell& Watts (2000Q)
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B.E ELECTRICAL AND ELECTRONICS ENGINEERING(EEE)
CHOICE BASED CREDIT SYSTEM (CBCS)
SEMESTER -VII

POWER SYSTEM ANALYSIS — 2(Core Course)

Subject Code 15EE71 IA Marks 20

Number of Lecture Hours/Week 04 Exam Hours 03

Total Number of Lecture Hours 50 Exam Marks 80
Credits - 04

Course objectives:

To explain formulation of network models and bumitince matrix for solving load flow
problems.

To discuss solution of nonlinear static load floyuations by different numerical techniques and
methods to control voltage profile.

To discuss optimal operation of generators on ablansoptimal unit commitment, reliability
considerations and optimum generation scheduling.

To discuss optimal power flow solution, scheduliridiydro-thermal system, power system secu
and reliability.

To explain formulation of bus impedance matrixtfee use in short circuit studies on power
systems.

To explain numerical solution of swing equation fiaulti-machine stabilitym

Module-1 Teaching

Hours

Load Flow Studies: Introduction, Network Model Formulation,Formatioh §,, by Singular 10

Transformation, Load Flow Problem, Gauss-Seidelthodm

Revised Bloom's | L; — Remembering, 41— Understanding, 4— Applying L — Analysing.
Taxonomy Level

Module-2

Load Flow Studies (continued)Newton-RaphsonMethod, Decoupled Load Flow Methods, | 10

Comparison of Load Flow Methods, Control of Voltdgy®file.m

Revised Bloom’s | L; — Remembering, 1— Understanding, 4— Applying L, — Analysing.
Taxonomy Level

Module-3

Optimal System Operation:Introduction, Optimal Operation of Generatans a Bus Bar,| 10

Optimal Unit Commitment, Reliability Consideratioi@3ptimum Generation Schedulimg.

Revised Bloom's | L; — Remembering, 41— Understanding, 4— Applying L — Analysing.
Taxonomy Level

Module-4

Optimal System Operation (continued)Optimal Load Flow Solution, Optimal Scheduling of| 10

Hydrothermal System, Power System Security, Maamer Scheduling, Power System
Reliability.m

Revised Bloom’s | L; — Remembering, 1— Understanding, 4— Applying L, — Analysing.
Taxonomy Level

Module-5

SymmetricalFault Analysis: Algorithm for Short Circuit Studie;,,,, Formulation. 10

Power System StabilityNumerical Solution of Swing Equation, Multimachigebility.m

Revised Bloom's | L; — Remembering, 41— Understanding, 4— Applying L, — Analysing.
Taxonomy Level

Course outcomes:
At the end of the course the student will be able t

Formulate network matrices and models for solvoagli flow problems.

Perform steady state power flow analysis of powstesns using numerical iterative techniques.
Suggest a method to control voltage profile.

Show knowledge of optimal operation of generateoradus bar, optimal unit commitment,
reliability considerations and optimum generatiohesiuling.

5

ity
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B.E ELECTRICAL AND ELECTRONICS ENGINEERING(EEE)
15EE71POWER SYSTEM ANALYSIS — 2(Core Subject) (conhued)
CHOICE BASED CREDIT SYSTEM (CBCS)

Course outcomes(continued):
* Discuss optimal scheduling for hydro-thermal systpawer system security and reliability.
* Analyze short circuit faults in power system netkgousing bus impedance matrix.
e Perform numerical solution of swing equation forltinmachine stabilitym

Graduate Attributes (As per NBA)

Engineering Knowledge, Problem Analysis, Designy&epment of Solutions, Conduct investigations of
complex problems, Modern Tool Usage, Ethics, Irdlial and Team Work, Communication, Life-long
Learning.

Question paper pattern:
e The question paper will have ten full questionsyiag equal marks.Each full question consisting of
16 marks.

e There will be two full questions (with a maximumfofir sub questions) from each module.
< Each full question will have sub question covertighe topics under a module.
* The students will have to answer five full quessioselecting one full question from each module.

Textbook

1 Modern Power System Analysis D. P. Kothari McGraw Hill | 4™ Edition, 2011

Reference Books

1 Computer Methods in Power Glenn W Stagg McGraw Hill 1stEdition, 1968
Systems Analysis Ahmed H Ei - Abiad

2 Computer Techniques in Power M.A. Pai McGraw Hill | 2ndEdition, 2006

Svstem Analvsi

3 Power System Analysis HadiSaadat McGraw Hill2ndEdition, 2002
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B.E ELECTRICAL AND ELECTRONICS ENGINEERING(EEE)
CHOICE BASED CREDIT SYSTEM (CBCS)

SEMESTER -VII
POWER SYSTEM PROTECTION(Core Subject)
Subject Code 15EE72 IA Marks 20
Number of Lecture Hours/Week 04 Exam Hours 03
Total Number of Lecture Hours 50 Exam Marks 80
Credits - 04

Course objectives:
To discuss performance of protective relays, coraptsof protection scheme and relay t
To explain relay construction and operating prifesp

schemes.

line length and source impedance on performandistdnce relays.
To discuss pilot protection; wire pilot relayingdacarrier pilot relaying.

differential protection.

To discuss protection of generators, motors, §faamer and Bus Zone Protection.

To explain the principle of circuit interruptionadifferent types of circuit breakers.

To describe the construction and operating priecgfldifferent types of fuses and to give
definitions of different terminologies related tduse.

To discuss protection Against Overvoltages andl@adated Substation (GIS.

erminology

To explain Overcurrent protection using electronaignand static relays and Overcurrent protective

To discuss types of electromagnetic and stati@dcst relays, effect of arc resistance, power swings

To discuss construction, operating principles asdgomance of various differential relays for

the

Module-1

Teaching
Hours

Introduction to Power System Protection:Need for protective schemes, Nature and Cause of
Faults, Types of Fault,Effects of Faults, FaultiSt&es, Zones of Protection, Primary and Backup
Protection, Essential Qualities of Protection,Pentince of Protective Relaying, Classification of
Protective Relays, Automatic Reclosing, Currentisfarmers for protection, Voltage Transforme
for Protection.

Relay Construction and Operating Principles: Introduction, Electromechanical Relays, Std
Relays — Merits and Demerits of Static Relays, Nicaé Relays, Comparison betweg
Electromechanical Relays and Numerical Relays.

Overcurrent Protection:Introduction, Time — current Characteristics, CuotreSetting, Time
Settingm

10

S

tic
BN

Revised Bloom's
Taxonomy Level

L; — Rememberingd— Understandingd— Applying,L, — Analysing.

Module-2

Overcurrent Protection (continued):Overcurrent Protective Schemes, Reverse Power or
Directional Relay, Protection of Parallel Feed@mtection of Ring Mains, Earth Fault and Phase
Fault Protection, Combined Earth Fault and Phasé Paotective Scheme, Phase Fault Protectiv
Scheme, Directional Earth Fault Relay, Static Owaent Relays, Numerical Overcurrent Relays.
Distance Protection:Introduction, Impedance Relay, Reactance Relayy Rélay, Angle
Impedance Relay, Effect of Arc Resistance on thoRaance of Distance Relays, Reach of
Distance Relays. Effect of Power Surges(Power Ssying Performance of Distance Relays, Effe
of Line Length and Source Impedance on Performah&istance Relays

10

11%

—

u

Revised Bloom's | L; — Remembering, 1— Understanding, 4— Applying, L, — Analysing.
Taxonomy Level

Module-3

Pilot Relaying Schemesntroduction, Wire Pilot Protection, Carrier Curtérotectiobifferential
Protection: Introduction, Differential Relays, Simple Differiéal Protection, Percentage or Biased
Differential Relay, Differential Protection of 3 &e Circuits, Balanced (Opposed) Voltage
Differential Protection.

Rotating Machines Protection:Introduction, Protection of Generators.

Transformer and Buszone Protection:ntroduction, Transformer Protection, Buszone R,
Frame Leakage Protectian.

10

Revised Bloom’s | L, — Understandingd— Applying,Ls — Analysing, ls — Evaluating.

Taxonomy Level
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B.E ELECTRICAL AND ELECTRONICS ENGINEERING(EEE)
CHOICE BASED CREDIT SYSTEM (CBCS)

SEMESTER - VII
15EE72 POWER SYSTEM PROTECTION (Core Course) (contiued)
Module-4 Teaching
Hours
Circuit Breakers: Introduction, Fault Clearing Time of a Circuit Bkea, Arc Voltage, Arc 10

Interruption, Restriking Voltage and Recovery VgitaCurrent Chopping, Interruption of Capacitive
Current, Classification of Circuit Breakers, AiBreak Circuit Breakers, Oil Circuit Breakers, Air
Blast Circuit Breakers, SFCircuit Breakers, Vacuum Circuit Breakers, Highlfédge Direct Current
Circuit Breakers, Rating of Circuit Breakers, Tiegtof Circuit Breakera

Revised Bloom's | L; — Remembering, 1— Understanding, 4— Applying, L, — Analysing.
Taxonomy Level

Module-5

Fuses:Introductions, Definitions, Fuse Characteristicgpds of Fuses, Applications of HRC Fuses;1 0
Selection of Fuses, Discrimination.

Protection against OvervoltagesCauses of Overvoltages, Lightning phenomena, Waap& of
Voltage due to Lightning, Over Voltage due to Ligihg, Klydonograph and Magnetic Link,
Protection of Transmission Lines against Directhitigng Strokes, Protection of Stations and Sub|—
Stations from Direct Strokes, Protection againstv&lling Waves, Insulation Coordination, Basic
Impulse Insulation Level (BIL).

Modern Trends in Power System Protectionintroduction, gas insulated substation/switchgeaf
(GIS\.m

Revised Bloom's | L; — Remembering, 1— Understanding, 4— Applying, L, — Analysing.
Taxonomy Level

Course outcomes:
At the end of the course the student will be able t
» Discuss performance of protective relays, companehprotection scheme and relay terminology
overcurrent protection.
» Explain the working of distance relays and theafefarc resistance, power swings, line length and
source impedance on performance of distance relays.
» Discuss pilot protection; wire pilot relaying anarger pilot relaying.
» Discuss construction, operating principles andqrerince of differential relays for differential
protection.
» Discuss protection of generators, motors, Transéormmd Bus Zone Protection.
» Explain the principle of circuit interruption inftBrent types of circuit breakers.
» Describe the construction and operating princiflditferent types of fuses and to give the defaris of
different terminologies related to a fuse.
» Discuss protection against Overvoltages and Gasdtezl Substation (GIS8.

Graduate Attributes (As per NBA)
Engineering Knowledge, Problem Analysis, Designy&epment of Solutions, Ethics, Communication, Life
long Learning.

Question paper pattern:
*  The question paper will have ten full questionsyiag equal marks.Each full question consistind.6f
marks.
e There will be two full questions (with a maximumfofir sub questions) from each module.
< Each full question will have sub question covertighe topics under a module.

* The students will have to answer five full quessioselecting one full question from each modaile.

Textbook

1 Power System Protection and Switchgear Badri RaM, McGraw Hill 2"° Edition
Vishwakarm:
2 Power System Protection and BhuvaneshOza etdl McGraw Hill ' Edition, 2010

Switchgear(For additional study on gapless
arrester, Refer to pages 458 to 461)
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B.E ELECTRICAL AND ELECTRONICS ENGINEERING(EEE)

CHOICE BASED CREDIT SYSTEM (CBCS)

SEMESTER - VIl

15EE72 POWER SYSTEM PROTECTION (Core Course) (contiued)

Reference Books

1 Protection and Switchgear Bhavesh et al Oxford ' Edition, 2011

2 Power System Switchgear and Protection N. Veanapp S. Chand 9 Edition, 2009
S.R. Krishnamurthy,

3 Fundamentals of Power System Protection Y.G. Balddr PHI 1 Edition, 2009

S.R. Bhide
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B.E ELECTRICAL AND ELECTRONICS ENGINEERING(EEE)
CHOICE BASED CREDIT SYSTEM (CBCS)

SEMESTER -VII
HIGH VOLTAGE ENGINEERING(Core Course)
Subject Code 15EE73 IA Marks 20
Number of Lecture Hours/Week 04 Exam Hours 03
Total Number of Lecture Hours 50 Exam Marks 80
Credits - 04

Course objectives:
e Todiscuss conduction and bkéawn in gass, liquid dielectrics.
* Todiscuss breakdown in solid dielectrics.
e Todiscuss generation of high voltages and curr@mtistheir measurement.
e To discuss overvoltage phenomaramd insulation coordation in electric powesystens.
e To discussion-destructive testing of materials and electpigagatus.
e To discussigh-voltage testing of ettric apparatus

Module-1 Teaching
Hours
Conduction and Breakdown in GasesGases as Insulating Media, Collision Process,izédion 10

Processes, Townsend's Current Growth Equatiomre@uGrowth in the Presence of
SecondaryProcesses, Townsend's Criterion for Blmak, Experimental Determination of
Coefficientsa andy, Breakdown in Electronegative Gases, Time lfag8reakdown, Streamer
Theory of Breakdown in Gases, Paschen's Laweal&town in Non-Uniform Fields and
CoronabDischarges.

Conduction and Breakdown in Liquid Dielectrics:Liquids as Insulators, Pure Liquids and
Commercial Liquids, Conduction and Breakdown inePuiquids, Conduction and Breakdown in
Commercial Liquids.

Breakdown in Solid Dielectrics: Introduction, Intrinsic Breakdown, ElectromecleiiBreakdown,
Thermal Breakdowm

Revised Bloom’s L, — Remembering, 1— Understanding.
Taxonomy Level

Module-2

Generation of High Voltages and Currents: Generation of High Direct Current Voltages, 10
Generation of High Alternating Voltages, Genenatdf Impulse Voltages, Generation of Impulse
Currents, Tripping and Control of Impulse Genersin

Revised Bloom's | L; — Remembering , - Understanding 4— Applying.
Taxonomy Level

Module-3

Measurement of High Voltages and Currents: Measurement of High Direct Current Voltages, | 10
Measurement of High AC and Impulse Voltages, Measgmt of High Currents — Direct,
Alternating and Impulse, Cathode Ray Oscillograjainsmpulse Voltage and Current
Measurements

Revised Bloom's | L; — Remembering ,d— Understanding 4— Applying.
Taxonomy Level

Module-4

Overvoltage Phenomenon and Insulation Coordinatiorin Electric Power Systems: National| 10
Causes for Overvoltages - Lightning Phenomenon,ré#age due to Switching Surges, System

Faults and Other Abnormal, Principles of Insulati@mordination on High Voltage and Extra High
Voltage Power Systens.

Revised Bloom's | L; — Remembering, 41— Understanding.
Taxonomy Level

Module-5

Non-Destructive Testing of Materials and ElectricalApparatus: Introduction, Measurement of | 10
Dielectric Constant and Loss Factor, Partial Bégsge Measurements.
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B.E ELECTRICAL AND ELECTRONICS ENGINEERING(EEE)
CHOICE BASED CREDIT SYSTEM (CBCS)
SEMESTER - VII

15EE73 HIGH VOLTAGE ENGINEERING (Core Course) (continued)

Module-5 (continued) Teaching
Hours

High Voltage Testing of Electrical Apparatus: Testing of Insulators and Bushings, Testing of
Isolators and Circuit Breakers, Testing of Cabl@ssting of Transformers, Testing of Surge
Arrestors, Radio Interference Measurements, Testing)/DC Valves and Equipmem.

Revised Bloom's | L; — Remembering, 1— Understanding.
Taxonomy Level

Course outcomes:
At the end of the course the student will be able t
*  Explain conduction and brkdown phenomenon in ges liquid dielectrics.
e Explain breakdown phenomenon in solid dielectrics.
e Explain generation of high voltages and currents
« Discuss measurement techniques for high voltagésaments.
e Discuss overvoltage phenomerand insulation coordation in electric powesystens.
< Discussnon-destructive testing of materials and electpigagatus andhigh-voltage testing oéetric
apparatum

Graduate Attributes (As per NBA)
Engineering Knowledge, Problem Analysis, Designy&epment of Solutions, Modern Tool Usage, Ethics,
Individual and Team Work, Communication, Life-lobhgarning.

Question paper pattern:
e The question paper will have ten questions.
e Each full question is for 16 marks.

e There will be 2full questions (with a maximum ofufosub questions in one full question) from each

module.
e Each full question with sub questions will coves ttontents under a module.
« Students will have to answer 5 full questions, ctélg one full question from each moduie.

Textbook

1 | High Voltage Engineering M.S. Naidu, V.Kamaraju | McGraw Hill 5™ Edition, 2013.

Reference Books

1 | High Voltage Engineering E. Kuffel, W.S. Zaengl|, Newnes 2" Edition, 2000
Fundamentals J. Kuffel

2 | High Voltage Engineering Wadhwa C.L. New Age 3 Edition, 2012

International

3 | High-Voltage Test and Wolfgang Hauschild Springer 1 Edition2014
Measuring Techniques Eberhard Lemke

4 | High Voltage Engineering Farouk A.M. Rizk CRC $5e £'Edition2014
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B.E ELECTRICAL AND ELECTRONICS ENGINEERING(EEE)
CHOICE BASED CREDIT SYSTEM (CBCS)
SEMESTER - VIl

ADVANCED CONTROL SYSTEMS( Professional Elective )

Subject Code 15EE741 IA Marks 20

Number of Lecture Hours/Week 03 Exam Hours 03

Total Number of Lecture Hours 40 Exam Marks 80
Credits - 03

Course objectives:

To introduce state variable approach for lineaetinvariant systems in both the continuous andrelisg
time systems
To explain development of state models for lineartinuous — time and discrete — time systems

To explain application of vector and matrix algelbwafind the solution of state equations for linear

continuous — time and discrete — time systems

To define controllability and observability of astsgm and testing techniques for controllability 3
observability of a given system

To explain design techniques of pole assignmentstaté observer using state feedback.

To explain about inherent and intentional nonliitezs that can occur in control system and develgy
the describing function for the nonlinearities.

To explain stability analysis of nonlinear systamgg describing function analysis.

To explain the analysis of nonlinear systems ukiyapunov function and design of Lyapunov functio
for stable systemm.

\nd

]

Module-1 Teaching
Hours
State Variable Analysis and Designintroduction, Concept of State, State Variables Stade 08

Model, State Modelsfor Linear Continuous — TimetByss, State Variables and Linear Discrete |
Time Systema

Revised Bloom's | L; — Remembering, 41— Understanding, 4— Applying, L—Analysing,
Taxonomy Level | | ;—Evaluating.

Module-2

State Variable Analysis and Design (continued)Diagonalization, Solution of State Equations, | 08

Concepts of Controllability and Observabiliwy.

Revised Bloom's | L; — Remembering, 1— Understanding, 4— Applying, L—Analysing,
Taxonomy Level | |;—Evaluating.

Module-3

Pole Placement Design and State Observetsitroduction, Stability Improvements by State 08

Feedback, Necessary and Sufficient Conditiong\fbitrary Pole Placement, State Regulator
Design, Design of State Observer, CompensatorgDdsi the Separation Principlm.

Revised Bloom's | L; — Remembering, 4 Understanding, 4— Applying, L—Analysing,
Taxonomy Level Ls—Evaluating.

Module-4

Non-linear systems Analysidntroduction, Common Nonlinear System Behaviousm@on 08

Nonlinearities in Control Systems, Fundamentalsdpibing Functions of Common Nonlinearities

Stability Analysis by Describing Function Methodhr@@ept of Phase Plane Analysis, Construction of

Phase Portraits, System Analysis on the Phase.mlane

Revised Bloom's L; — Remembering, 1— Understanding, 4— Applying, L,—Analysing,
Taxonomy Level | | s—Evaluating.

Module-5

Non-linear systems Analysis (continuedBimple Variable Structure Systems, Lyapunov Stgb|li08

Definitions, Lyapunov Stability Theorems, Lyapurieunctions for Nonlinear Systenss.

Revised Bloom's L; — Remembering, 1— Understanding, 4— Applying, L,—Analysing,
Taxonomy Level Ls—Evaluating
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B.E ELECTRICAL AND ELECTRONICS ENGINEERING(EEE)
15EE741ADVANCED CONTROL SYSTEMS(Professional Electie) (continued)
CHOICE BASED CREDIT SYSTEM (CBCS)

Course outcomes:
At the end of the course the student will be able t
» Discuss state variable approach for linear timaiiant systems in both the continuous and dis¢ieie
systems.
» Develop of state models for linear continuous -etand discrete — time systems.
» Apply vector and matrix algebra to find the solutiof state equations for linear continuous — timé a
discrete — time systems.
» Define controllability and observability of a systeand test for controllability and observability ®f
given system.
» Design pole assignment and state observer usitgyfeedback.
» Develop the describing function for the nonlingaptesent to assess the stability of the system.
* Develop Lyapunov function for the stability analy/sif nonlinear systems.

Graduate Attributes (As per NBA)
Engineering Knowledge, Problem Analysis, Designy&epment of Solutions, Conduct investigations of
complex problems, Modern Tool Usage,Ethics, Indiaidand Team Work, Life-long Learning.

Question paper pattern:
e The question paper will have ten questions.
e Each full question is for 16 marks.
e There will be 2full questions (with a maximum ofufosub questions in one full question) from each
module.
e Each full question with sub questions will coves ttontents under a module.
e Students will have to answer 5 full questions, ctélg one full question from each moduie.

Textbook

1 Control Systems Engineering I.J. Nagarath and | New Age 8 Edition, 2007
(For the Modules 1 and 2) M.Gopal

2 Digital Control and State Variable Methods] M.Gopal McGraw Hill | 3“Edition, 2008
Conventional and Intelligent Control Systems
(For the Modules 3,4 and 5) nr
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B.E ELECTRICAL AND ELECTRONICS ENGINEERING(EEE)
CHOICE BASED CREDIT SYSTEM (CBCS)
SEMESTER -VII
UTILIZATION OF ELECTRICAL POWER(Professional Electi ve)
Subject Code 15EE742 IA Marks 20
Number of Lecture Hours/Week 03 Exam Hours 03
Total Number of Lecture Hours 40 Exam Marks 80
Credits - 03
Course objectives:
e Todiscuss electric heating, air-conditioning atettic welding.
» To explain laws of electrolysis, extraction andmigfg of metals and electro deposition.
e To explain the terminology of illumination, laws ilfimination, construction and working of electric

lamps.

» To explain design of interior and exterior lightiagstems- illumination levels for various purpokgist

fittings- factory lighting- flood lighting-stredighting

» Todiscuss systems of electric traction, speed tiurees and mechanics of train movement.

* To discuss motors used for electric traction amdr ttontrol.

» Todiscuss braking of electric motors, tractiontegss and power supply and other traction systems.

* Give awareness of technology of electric and hyblidtric vehiclea

Module-1

Teaching
Hours

Heating and welding: Electric Heating, Resistance ovens, Radiant Healimtfuiction Heating, High
frequency Eddy Current Heating, Dielectric Heatihge Arc Furnace, Heating of Buildings, Air —
Conditioning, Electric Welding, Modern Welding Tedtjues.

Electrolytic Electro — Metallurgical Processionization, Faraday’s Laws of Electrolysis,
Definitions, Extraction of Metals, Refining of MégaElectro Depositiom

Revised Bloom's | L; — Remembering, 4— Understanding, 4— Applying.
Taxonomy Level

08

Module-2

lllumination: Introduction, Radiant Energy, Definitions, Lawsliidmination, Polar Curves,
Photometry, Measurement of Mean Spherical CandieePby Integrating Sphere, lllumination
Photometer, Energy Radiation and luminous Efficjemtectric Lamps, Cold Cathode Lamp,
Lighting Fittings, lllumination for Different Purges, Requirements of Good Lightimg.

Revised Bloom's | L; — Remembering, 1— Understanding, 4— Applying, L, — Analysing.
Taxonomy Level

08

Module-3

Electric Traction Speed - Time Curves and Mechanicsf Train Movement: Introduction,
Systems of Traction, Systems of electric Tract®meed - Time Curves for Train
Movement,Mechanics of Train Movement, Train Resista Adhesive Weight, Coefficient of
Adhesion.

Motors for Electric traction: Introduction, Series and Shunt Motors for Tract®ervices, Two
Similar Motors (Series Type) are used to drive advi€ar, Tractive Effort and Horse Power, AC
Series Motor, Three Phase Induction Motor.

Control of motors: Control of DC Motors,Tapped Field Control or Cohtoy Field Weakening,
Multiple Unit Control, Control of Single Phase Magp Control of Three Phase Motoss.

Revised Bloom’s | L; — Remembering, 1— Understanding, 4— Applying, L, — Analysing.
Taxonomy Level

08

Module-4

Braking: Introduction, Regenerative Braking with Three Phaslkiction Motors, Braking with
Single Phase Series Motors, Mechanical braking,ndtg Track Brake, Electro — Mechanical Dru
Brakes.

Electric Traction Systems and Power Supply:System of Electric Traction, AC Electrification,

Transmission Lines to Sub - Stations, Sub — Statibreding and Distribution System of AC

08

m
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B.E ELECTRICAL AND ELECTRONICS ENGINEERING(EEE)
CHOICE BASED CREDIT SYSTEM (CBCS)
SEMESTER - VIl

15EE742 UTILIZATION OF ELECTRICAL POWER(Profession al Elective) (continued)

Module-4 (continued) Teaching
Hours

Traction,Feeding and Distribution System for Dcmveays, Electrolysis by Currents through Earth,
Negative Booster, System of Current Collection,l[€soWires.

Trams, Trolley Buses and Diesel — Electric TractionTramways, The Trolley — Bus, Diesel
Electric Tractionm

Revised Bloom's | L; — Remembering, 41— Understanding.
Taxonomy Level

Module-5

Electric Vehicles: Configurations of Electric Vehicles, Performandéétectric Vehicles, Tractive | 08
Effort in Normal Driving, Energy Consumption.
Hybrid Electric Vehicles: Concept of Hybrid Electric Drive Trains, Architecés of Hybrid Electric
Drive Trains.m

Revised Bloom's | L; — Remembering, 41— Understanding.
Taxonomy Level

Course outcomes:
At the end of the course the student will be able t
» Discuss electric heating, air-conditioning and &leavelding.
» Explain laws of electrolysis, extraction and refigniof metals and electro deposition.
» Explain the terminology of illumination, laws ofimination, construction and working of electric
lamps.
» Design interior and exterior lighting systems-ntlination levels for factory lighting- flood lightg-
street lighting.
» Discuss systems of electric traction, speed timmeesuand mechanics of train movement.
« Explain the motors used for electric traction amgirtcontrol.
» Discuss braking of electric motors, traction systeand power supply and other traction systems.
» Explain the working of electric and hybrid electvighicles.m

Graduate Attributes (As per NBA)
Engineering Knowledge, Problem Analysis, Designé&@epment of Solutions, Conduct investigations of
complex problems, The Engineer and Society, EthicByidual and Team Work.

Question paper pattern:
e The question paper will have ten questions.
e Each full question is for 16 marks.

e There will be 2full questions (with a maximum ofufosub questions in one full question) from each

module.
« Each full question with sub questions will coveg ttontents under a module.
*  Students will have to answer 5 full questions, ctélg one full question from each moduie.

Textbook

1 A Textbook on Power System Engineering A. Chartib | DhanpatRai and 2™ Edition,
et al Co 2010
2 Modern Electric,Hybrid Electric, and Fuel CelMehrdadEhsani| CRC Press *Edition, 2005

Vehicles: Fundamentals Theory, and Design| et al
(Chapters 04 and 05 for module 5)

Reference Books

1 Utilization, Generation and Conservation of | Sunil S Rao Khanna 1°Edition, 2011
Electrical Energy Publishers
2 Utilization of Electric Power and Electric G.C. Garg Khanna 9™Edition, 2014

Traction Publishers
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B.E ELECTRICAL AND ELECTRONICS ENGINEERING(EEE)
CHOICE BASED CREDIT SYSTEM (CBCS)

SEMESTER -VII
CARBON CAPTURE AND STORAGE(Professional Elective)
Subject Code 15EE743 IA Marks 20
Number of Lecture Hours/Week 03 Exam Hours 03
Total Number of Lecture Hours 40 Exam Marks 80
Credits - 03

Course objectives:

e To provide an overview of carbon capture and casgiorage and explain the fundamentals of power
generation.

» To explain carbon capture from power generatiotgtrial processes, using solvent absorption and
other technologies including membranes, adsorbehésnical looping, cryogenics and gas hydrate
technology.

* To explain different geological storage methodduding storage in coal seams, depleted gas reservoi
and saline formations.

» To explain Carbon dioxide compression and pipeiiapspor.m

Module-1 Teaching
Hours

Introduction: The Carbon Cycle, Mitigating Growth of The Atmospk Carbon Inventory, The | 08
Process of Technology Innovation.

Overview of carbon capture and storageCarbon Capture, Carbon Storage.

Power generation fundamentalsPhysical and Chemical Fundamentals, Fossil-Fugtader Plant,
Combined Cycle Power Generation, Future Developsn@nPower-Generation Technolosy.

Revised Bloom's | L; — Remembering, 1— Understanding, 4— Applying.
Taxonomy Level

Module-2

Carbon capture from power generation: Introduction, Pre-combustion Capture, Post-coribuas | 08
Capture, Oxy- fuel Combustion Capture, Chemicalding Capture Systems, Capture-Ready and
Retrofit Power Plant, Approaches to Zero-Emissiow®& Generation.

Carbon capture from industrial processesCement Production, Steel Production, Oil Refining,
Natural Gas Processing.

Absorption capture systemsChemical and Physical Fundamentals, Absorption isppibns in Post
Combustion Capture, Absorption Technology RD&D Gsa

Revised Bloom's | L; — Remembering, 1— Understanding, 4— Applying, L, — Analysing.
Taxonomy Level

Module-3

Adsorption capture systems: Physical and Chemical Fundamentals, Adsorptiatéys 08
Applications, Adsorption Technology RD&D Statusef&ences and Resources.

Membrane separation system$hysical and Chemical Fundamentals, Membrane Qanafiion
and Preparation and Module Construction, Membiiawhnology RD&D Status, Membrane
Applications in Pre-combustion Capture, Membrame lolecular Sieve Applications in Oxy-fuel
Combustion, Membrane Applications in Post-comlmms@€Q, Separation, Membrane Applications
in Natural Gas Processim.

Revised Bloom’s | L; — Remembering, 1— Understanding, 4— Applying, L, — Analysing.
Taxonomy Level

Module-4

Cryogenic and distillation systems: Physical Fundamentals, Distillation column coofation and | 08
operation, Cryogenic oxygen production for oxy-faembustion, Ryan—Holmes process for,GO
CH, separation, RD&D in cryogenic and distillationheologies.

Mineral carbonation: Physical and chemical fundamentals, Current siiaiechnology
development, Demonstration and deployment outlook.

Geological storage: Introduction, Geological and engineering fundataksn Enhanced oil recovery,
Saline aquifer storage, Other geological storag®opm

Revised Bloom’s | L; — Remembering, 41— Understanding.
Taxonomy Level
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B.E ELECTRICAL AND ELECTRONICS ENGINEERING(EEE)
CHOICE BASED CREDIT SYSTEM (CBCS)
SEMESTER - VII

15EE743 CARBON CAPTURE AND STORAGE(Professional Ective) (continued)

Module-5 Teaching
Hours

Ocean storage Introduction, Physical, chemical, and biologiteidamentals, Direct COnjection, | 08
Chemical sequestration, Biological sequestration,

Storage in terrestrial ecosystems:Introduction, Biological and chemical fundamestalerrestrial
carbon storage options, Full GHG accounting faretgtrial storage, Current R&D focus in terrestrial
storage.

Other sequestration and use optionsEnhanced industrial usage, Algal biofuel producton

Revised Bloom's L, — Remembering, 1— Understanding.
Taxonomy Level

Course outcomes:
At the end of the course the student will be able t
» Discuss the impacts of climate change and the mesisiiat can be taken to reduce emissions.
» Discuss carbon capture and carbon storage.
» Explain the fundamentals of power generation.
» Explain methods of carbon capture from power gditarand industrial processes.
« Explain different carbon storage methods: storagmal seams, depleted gas reservoirs and saline
formations.
« Explain Carbon dioxide compression and pipelinagpart.m

Graduate Attributes (As per NBA)
Engineering Knowledge

Question paper pattern:
e The question paper will have ten questions.
e Each full question is for 16 marks.
e There will be 2full questions (with a maximum ofufosub questions in one full question) from each
module.
« Each full question with sub questions will coves ttontents under a module.

* Students will have to answer 5 full questions, ctélg one full question from each modue.

Textbook

1 | Carbon Capture and Storage Stephen A. Rackley  eviels 2010
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B.E ELECTRICAL AND ELECTRONICS ENGINEERING(EEE)
CHOICE BASED CREDIT SYSTEM (CBCS)
SEMESTER -VII

POWER SYSTEM PLANNING(Professional Elective)

Subject Code 15EE744 IA Marks 20

Number of Lecture Hours/Week 03 Exam Hours 03

Total Number of Lecture Hours 40 Exam Marks 80
Credits - 03

Course objectives:
To discuss primary components of power system jtgnnamely load furcating, evaluation of energy

resources, provisions of electricity Act and Ene@pnservation Act.

To explain planning methodology for optimum powgstem expansion, various types of generat
transmission and distribution

To explain forecasting of anticipated future loagquirements of both demand and energy
deterministic and statistical techniques usingdasting tools.

To discuss methods to mobilize resources to meentrestment requirement for the power sector
To perform economic appraisal to allocate the resmiefficiently and take proper investment deaisi
To discuss expansion of power generation and phgnior system energy in the country

To discuss evaluation of operating states of tragson system, their associated contingencies atetmination of
the stability of the system for worst case condgio

To discuss principles of distribution planning, plyprules, network development and the system studi

To discuss reliability criteria for generation,rtsmission, distribution and reliability evaluatiand analysis.

To discuss grid reliability, voltage disturbancesl ¢heir remedies.

To discuss planning and implementation of electuitility activities designed to influence consumeses of
electricity.

To discuss market principles and the norms franye@BRC for online trading and exchange in the intezgtawer
market.m

Module-1 Teaching

Hours

Power System:Power Systems, Planning Principles, Planning Peyd¢&®ject Planning, Power 08

Development, Power Growth, National and RegionahRing, Enterprise Resources Planning,
Structure of a Power System, Power Resources, Btaiiools, Power Planning Organisation,
Regulation, Scenario Planning.

Electricity Forecasting: Load Requirement, System Load, Electricity Foréngstorecasting
Techniques, Forecasting Modelling, Spatial — LoateEasting, Peak Load - Forecast, Reactive —
Load Forecast, Unloading of a Systam.

Revised Bloom’s | L; — Remembering, 41— Understanding.
Taxonomy Level

Module-2

Power-System EconomicsEinancial Planning, Techno — Economic Viabilityivate Participation,| 08
Financial Analysis, Economic Analysis, Economic Gtuderistics — Generation Units, Transmission,

Rural Electrification Investment, Total System Arg$, Credit - Risk Assessment, Optimum
Investment, Tariffs.

Generation Expansion:Generation Capacity and Energy, Generation Mixju@ational Generation
Resources, Nuclear Energy, Clean Coal Technolosies.

Revised Bloom's | L; — Remembering, 1— Understanding, 4— Applying, L, — Analysing.
Taxonomy Level

Module-3

Generation Expansion (continued)Distributed Power Generation, Renovation and Modation | 08

of Power Plants.
Transmission Planning: Transmission Planning Criteria, Right — of — Wgtwork Studies, High

— Voltage Transmission, Conductors, Sub — Stati¢myer Grid, Reactive Power Planning, Energy

Storagem

Revised Bloom's | L; — Remembering, 41— Understanding.
Taxonomy Level

Module-4

Distribution: Distribution Deregulation, Planning Principleseé&ticity — Supply Rules, Criteria | 08

and Standards, Sub — Transmission, Basic Netwarnk, Voltage Direct Current Electricity,

on,

by



VII EEE (2015-16) - 19

B.E ELECTRICAL AND ELECTRONICS ENGINEERING(EEE)
CHOICE BASED CREDIT SYSTEM (CBCS)
SEMESTER - VII

15EE744 POWER SYSTEM PLANNING (Professional Electie) (continued)

Module-4 Teaching
Hours

Distribution(continued): Upgradation of Existing Lines and Sub — Statidtstwork Development
System Studies, Urban Distribution, Rural Eleatgfion, Villages Self — Sufficiency in Energy,
Community Power, Self — Generation.

Reliability and Quality: Reliability Models, System Reliability, Reliabilignd Quality Planning,
Functional Zones, Generation Reliability PlanningeZia, Transmission Reliability Criteria,
Distribution Reliability, Reliability Evaluation, @& Reliability, Reliability Target, Security
Requirement, Disaster Management, Quality of Sygpdliability and Quality Roadmam.

Revised Bloom's | L; — Remembering, 41— Understanding.
Taxonomy Level

Module-5

Demand-Side Planning:Demand Response, Demand — Response ProgrammesnieRasponse 08
Technologies, Energy Efficiency, Energy - EconomiRiaducts, Efficient — Energy Users, Supply|—
Side Efficiency, Energy Audit.

Electricity Market: Market Principles, Power Pool, Independent Systgrer@tor, Distribution
System Operator, Power Balancing, Market PartiggpaPower Markets, Market Rules, Bidding,
Trading, Settlement System, Locational MarginatiAg, Transmission Charges, Merchant Power,
Differential Electricity, Congestion Management,ciifary Services, Hedging, Smart Power
Marketm

Revised Bloom's | L; — Remembering, 1— Understanding.
Taxonomy Level

Course outcomes:
At the end of the course the student will be able t
» Discuss primary components of power system plannpgignning methodology for optimum pow|
system expansion, various types of generationstngsion and distribution.
» Show knowledge of forecasting of future load reguients of both demand and energy by determin
and statistical techniques using forecasting tools.
» Discuss methods to mobilize resources to meernthestment requirement for the power sector
 Understand economic appraisal to allocate the ressuefficiently and appreciate the investm
decisions
» Discuss expansion of power generation and planfongystem energy in the country, evaluation
operating states of transmission system, theircies®sal contingencies and the stability of the gyste
» Discuss principles of distribution planning, suppiies, network development and the system studie
» Discuss reliability criteria for generation, trarission, distribution and reliability evaluation a
analysis, grid reliability, voltage disturbancesl dhneir remedies
» Discuss planning and implementation of electricilitytactivities, market principles and the norrn

framed by CERC for online trading and exchangééinterstate power markmt.

er

istic

ent

of

n

nd

Graduate Attributes (As per NBA)

Engineering Knowledge, Problem Analysis, Designy&epment of Solutions, Conduct investigations of
complex problems, Modern Tool Usage, The Enginadr&ociety, Ethics, Individual and Team Work,
Communication, Life-long Learning.

Question paper pattern:
e The question paper will have ten questions.
« Each full question is for 16 marks.

e There will be 2full questions (with a maximum ofufosub questions in one full question) from each

module.
« Each full question with sub questions will coves ttontents under a module.
e Students will have to answer 5 full questions, ctélg one full question from each moduie.

Textbook

1 | Electric Power Planning A. S. Pabla McGraw Hill, | 2" Edition, 2016
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B.E ELECTRICAL AND ELECTRONICS ENGINEERING(EEE)
CHOICE BASED CREDIT SYSTEM (CBCS)
SEMESTER -VII

FACTS AND HVYDC TRANSMISSION( Professional Elective)

Subject Code 15EE751 IA Marks 20

Number of Lecture Hours/Week 03 Exam Hours 03

Total Number of Lecture Hours 40 Exam Marks 80
Credits - 03

Course objectives:

To discuss transmission interconnections, flow@#€r in an AC System, limits of the loading
capability, dynamic stability considerations ofanismission interconnection and controllable
parameters.

To explain the basic concepts, definitions of fid&iac transmission systems and benefits from FAC
technology.

To describe shunt controllers, Static Var Compensatd Static Compensator for injecting reactive
power in the transmission system in enhancing dmgrollability and power transfer capability.

To describe series Controllers Thyristor-ControlBaties Capacitor (TCSC) and the Static Synchror
Series Compensator (SSSC) for control of the tréssan line current.

To explain advantages of HVDC power transmissiaeragew and organization of HYDC system.
To describe the basic components of a convertennigthods for compensating the reactive power

demanded by the converter.
» Explain converter control for HYDC systems, comntiotafailure, control functions

ous

Module-1 Teaching

Hours
FACTS Concept and General System ConsiderationsTransmission Interconnections, Flow of| 08
Power in an AC System, What Limits the Loading&aility? Power Flow and Dynamic Stability

Considerationsof a Transmission Interconnectiaiat®e Importance of Controllable Parameter
Basic Types of FACTS Controllers, Brief Descripti@nd Definitionsof FACTS Controllers,
Checklist of Possible Benefits from FACTSTeclugyl, In Perspective: HVDC or FACTs.

S,

Revised Bloom’s | L; — Remembering, 41— Understanding.
Taxonomy Level

Module-2

Static Shunt CompensatorsDbjectives of Shunt Compensation - Midpoint Volt&ggulation for
Line Segmentation, End of Line Voltage Support tevént Voltagelnstability, Improvement of
Transient Stability. Methods of Controllable Varr@eation —Thyristor controlled Reactor (TCR)
and Thyristor Switched Reactor (TSR), Thyristor 8ivéd Capacitor (TSC).Operation of Single
Phase TSC — TSR.Switching Converter Type Var Gémex,aBasic Operating Principles, Basic
Control Approaches. Static VAR Compensators: SVE &hATCOM, the Regulation Slope.
Comparison between STATCOM and SVC, V —| and V H@@cteristics, Transient stability,
Response Tima

08

Revised Bloom's | L; — Remembering, 1— Understanding, 4— Applying, L, — Analysing.
Taxonomy Level

Module-3

Static Series CompensatorsObjectives of Series Compensation, Concept of S&apacitive
Compensation, Voltage Stability, Improvement ofrigiant Stability. GTO Thyristor-Controlled
Series Capacitor, Thyristor-Switched Series Ciépad hyristor-Controlled Series Capacitor, Th
Static synchronous Series Compensator, Traresrftbwer Versus Transmission
AngleCharacteristim

08

e

Revised Bloom’s | L; — Remembering, 41— Understanding, 4— Applying, L, — Analysing.
Taxonomy Level

Module-4

Development of HYDC Technologyintroduction, Advantages of HYDC Systems, HVDC 8yst
Costs, Overview and Organization of HYDC SystemgDi€ Characteristics and Economic
Aspects.

Power Conversion3-Phase Converter, 3-Phase Full Bridge ConverfeRulse Convertem

08

Revised Bloom’s | L; — Remembering, 41— Understanding.
Taxonomy Level
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B.E ELECTRICAL AND ELECTRONICS ENGINEERING(EEE)
CHOICE BASED CREDIT SYSTEM (CBCS)
SEMESTER - VII

15EE751 FACTS AND HVDC TRANSMISSION (ProfessionaElective) (continued)

Module-5 Teaching
Hours

Control of HVDC Converter and System:Converter Control for an HYDC System, Commutatign08
Failure, HVDC Control and Design, HVDC Control Ftinos, Reactive Power and Voltage
Stability.m

Revised Bloom's L, — Remembering, 1— Understanding.
Taxonomy Level

Course outcomes:
At the end of the course the student will be able t
» Discuss transmission interconnections, flow of Powean AC System, limits of the loading capability
dynamic stability considerations of a transmissigarconnection and controllable parameters.
» Explain the basic concepts, definitions of flexibtetransmission systems and benefits from FACTS
technology.
» Describe shunt controllers, Static Var Compensaior Static Compensator for injecting reactive power
in the transmission system in enhancing the cdatsitity and power transfer capability.
» Describe series Controllers Thyristor-Controlledi&eCapacitor (TCSC) and the Static Synchronou
Series Compensator (SSSC) for control of the tréssan line current.
» Explain advantages of HYDC power transmission, weev and organization of HVDC system.
» Describe the basic components of a converter, #thads for compensating the reactive power
demanded by the converter.
»  Explain converter control for HYDC systems, comntiota failure, control functiors

12

Graduate Attributes (As per NBA)
Engineering Knowledge, Problem Analysis, Designy&epment of Solutions, Conduct investigations of
complex problems, Modern Tool Usage, Ethics, Irdlial and Team Work, Communication, Life-long Leagi

Question paper pattern:
e The question paper will have ten questions.
e Each full question is for 16 marks.
e There will be 2full questions (with a maximum ofufosub questions in one full question) from each
module.
« Each full question with sub questions will covee ttontents under a module.
e Students will have to answer 5 full questions, ctélg one full question from each moduie.

Textbooks

1 | Understanding FACTS: Concepts and Narain G Hingorani, Laszlo| Wiley 1% Edition, 2000
Technology of Flexible AC Transmission | Gyugyi
Systems

2 | HVDC Transmission: Power Conversion | Chan-Ki Kim et al Wiley 1% Edition, 2009
Applicationsin Power Systems

Reference Books

1 | Thyristor Based FACTS Controllers for R. Mohan Mathur, Rajiv K. | Wiley 1°' Edition, 2002
Electrical Transmission Systems Varma
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B.E ELECTRICAL AND ELECTRONICS ENGINEERING(EEE)
CHOICE BASED CREDIT SYSTEM (CBCS)

SEMESTER -VII
TESTING AND COMMISSIONING OF POWER SYSTEM APPARATU S(Professional Elective)
Subject Code 15EE752 IA Marks 20
Number of Lecture Hours/Week 03 Exam Hours 03
Total Number of Lecture Hours 40 Exam Marks 80
Credits - 03

Course objectives:
« Describe the process to plan, control and implernentmissioning of electrical equipmen
- Differentiate the performance specifications ohsfarmer and induction motor.

« Demonstrate the routine tests for synchronous mag¢imduction motor, transformer & switchgears.
« Identification of tools and equipment’s used fastallation and maintenance of electrical equipment.

t's.

and

« Explain the operation of an electrical equipmersi&h as isolators, circuit breakers, insulators
switchgeara
Module-1 Teaching
Hours
ElectricalTools, accessoriesTools, Accessories and Instruments required fdalladion, 08

Maintenance and Repair Work, India Electricity RylBafely Codes Causes and Prevention of
Accidents, Artificial Respiration, Workmen’s Safddgvices.

Transformers:Installation, Location Site Selection, Foundatioet&lls, Code of Practice for
Terminal Plates, Polarity and Phase Sequence,dkg, Drying of Windingsand General
Inspection.Commissioning TestsAs Per National amerhational Standards - Volts Ratio Earth
Resistance, Oil Strength, Insulation Tests, Implilssts Polarizing Index, Load Temperature Risd
Tests.Specific Tests forDetermination of Perfornea@arves like Efficiencies, Regulation Etc.,
Determination Mechanical Stress Under Normal andokimal Conditionas

Revised Bloom's | L; — Remembering, 41— Understanding.
Taxonomy Level

Module-2

Synchronous MachinesSpecifications as per BIS Standards. InstallatioRhysical Inspection
Foundation Details, Alignments, Excitation Syste@gpling and Control Gear, Drying Out.

Commissioning Tests -Insulation, Resistance Mesamant of Armature and Field Windings, Wa|
Form and Telephone Interference Tests, Line Chgr@apacitance. Performance Tests -Vari
Tests to Estimate the Performance of Generator dfipes, Slip Test, Maximum Lagging Curre

, 08

ve
puUS
nt,

Maximum Reluctance Power Tests, Sudden Short Gifasts, Transient Sub Transient Parameters,

Measurement of Sequence Impedances, Capacitive tdRea¢c and Separation Of Losses,
Temperature Rise Test, and Retardation Tests.hadtests -Gap Length, Magnetic Eccentricity,
Balancing Vibrations, Bearing Performarme.

Revised Bloom's | L; — Remembering, 1— Understanding, 4— Applying.

Taxonomy Level

Module-3

Induction Motor: Specifications. Installation- Location of Motonsdits Control Apparatus, Shaft | 08

Alignment for Various Coupling, Fitting of Pullegsd Coupling, Drying oWindings.
Commissioning Tests -Mechanical Tests For AlignmaintGap Symmetry, Tests for Bearings,
Vibrations and Balancing.Specific Tests -Perforneaand Temperature Raise Tests, Stray Load
Losses, Shaft Alignment, Re-Writing and SpecialyDDapability, Site Test

Revised Bloom’s
Taxonomy Level

L, — Remembering, 1— Understanding, 4— Applying, Ly—Analysing,
Ls—Evaluating.

Module-4

Laying of Underground Cables:Inspection, Storage, Transportation and HandlinGables, Cable
Handing Equipment, Cable Laying Depths and Cleasfiom other Services such as Water
Sewerage, Gas, Heating and other Mains, SerieswéPand Telecommunication Cables and
Coordination with these Services, Excavation ofnthes, Cable Jointing and Terminations Testir
and Commissioning.Location of Faults using Meg@sdfect of Open or Loose Neutral Connection
Provision of Proper Fuses on Service Lines andrTEfgct on System, Causes and Dim,and
Flickering Lighta

08

g

Revised Bloom’s
Taxonomy Level

L, — Remembering, 41— Understanding, {— Applying, L—Analysing,

Ls—Evaluating.
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B.E ELECTRICAL AND ELECTRONICS ENGINEERING(EEE)
CHOICE BASED CREDIT SYSTEM (CBCS)

SEMESTER - VII

15EE752 TESTING AND COMMISSIONING OF POWER SYSTEM APPARATUS
(Professional Elective) (continued)

Module-5 Teaching
Hours

Switchgear and Protective DeviceStandards, Types, Specification, Installation, Cagsianing 08

Tests, Maintenance Schedule, Type and Routine .Tests

Domestic Installation:Introduction, Testing of Electrical Installation @Building, Testing of

Insulation Resistance to Earth, Testing of Insafatind Resistance between Conductors Continujty

or Open Circuit Test, Short Circuit Test, Testirigearthing Continuity, Location of Faults,|IE Rules

for Domestic Installatiom

Revised Bloom’s
Taxonomy Level

L, — Remembering, 1— Understanding, 4— Applying, Ly—Analysing,

Ls—Evaluating.

Course outcomes:

At the end of the course the student will be able t
» Describe the process to plan, control and impleraentmissioning of electrical equipment’s.

» Differentiate the performance specifications ohsfrmer and induction motor.

» Demonstrate the routine tests for synchronous macimduction motor, transformer & switchgears.

» Describe corrective and preventive maintenancdeatrical equipment’s.

» Explain the operation of an electrical equipmestgh as isolators, circuit breakers, induction mg
and synchronous machinms.

bto

Graduate Attributes (As per NBA)
Engineering Knowledge, Problem Analysis, Condugéstigations of complex problems, Modern Tool Usage
Ethics, Individual and Team Work, Communicatiorfetliong Learning.

Question paper pattern:
e The question paper will have ten questions.
e Each full question is for 16 marks.
e There will be 2full questions (with a maximum ofufosub questions in one full question) from each

module.

« Each full question with sub questions will coves ttontents under a module.
e Students will have to answer 5 full questions, ctélg one full question from each moduie.

Text/ Reference Books

1 | Testing, Commissioning, Operation angdS. Rao

Maintenance of Electrical Equipment

Khanna Publishers

™ Edition, 19"
Reprint, 2015

2 | Testing and Commissioning of ElectricalR.L.Chakrasali Prism Books Pvt | 1% Edition,2014
Equipment Ltd

3 | Preventive Maintenance of Electrical | S.K.Sharotri Katson Publishing| 1° Edition, 1980
Apparatus House

4 | Handbook of Switchgears BHEL McGraw Hill ' Edition, 2005

5 | Transformers BHEL McGraw Hill *1Edition, 2003

6 | TheJ&P Transformer Book Martin J. Heathcote] Newnes " Edition, 1998
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B.E ELECTRICAL AND ELECTRONICS ENGINEERING(EEE)
CHOICE BASED CREDIT SYSTEM (CBCS)

SEMESTER -VII
SPACECRAFT POWER TECHNOLOGIES(Professional Elective
Subject Code 15EE753 IA Marks 20
Number of Lecture Hours/Week 03 Exam Hours 03
Total Number of Lecture Hours 40 Exam Marks 80
Credits - 03

Course objectives:

e Todiscuss the increasing demand for space crafepsystems and to give an overview of electrical
power system and its technology.

e Todiscuss near — earth environmental factorswiibaffect the design of space craft power systems

» To describe the elements of a space photovoltai@pseystem, the status of solar cell technologies
presently in use.

» Todiscuss advances in both cell and array teclgyobnd solar thermophotovoltaic energy conversi

» To discusses, space-qualified components, the afrelyemical storage technologies including both
batteries and fuel cells.

bn.

e To describe components and techniques for achighi@garious Power Management and Distribution

functions and examples of several PMAD configuratios

Module-1 Teaching
Hours
Spacecraftintroduction, the Beginnings, the Electrical Po\Bgstem. 08
Environmental Factors:Introduction, Orbital Considerations, The Nearde&pace Environment.
u

Revised Bloom’s | L; — Remembering, 41— Understanding.
Taxonomy Level

Module-2

Solar Energy Conversion: Introduction, Solar Cell Fundamentals, Spacer3o#@l Calibration and| 08
Performance Measurements, Silicon Space Solar,T¢ldé Compound Semiconductor Solar Cells,
Thin Film Solar Cellsm

Revised Bloom's | L; — Remembering, 1— Understanding, 4— Applying, L, — Analysing.
Taxonomy Level

Module-3

Solar Energy Conversion (continued)Space Solar Cell Arrays, Space Thermophotovoltaigd? | 08
Systems.
Chemical Storage and Generation Systemstntroduction, Inventions, Evolution of Batteries
Space, Fundamentals of Electrochemistry, CellBattery Mechanical Design, Performance
Metrics. m

Revised Bloom's | L; — Remembering, 41— Understanding, 4— Applying, L, — Analysing.
Taxonomy Level

Module-4

Chemical Storage and Generation Systems (continuedElectrochemical Cell Types, Fuel Cell 08
Systemsa

Revised Bloom’s | L; — Remembering, 41— Understanding.
Taxonomy Level

Module-5

Power Management and Distribution (PMAD): Introduction, Functions of PMAD, Componentq 08
and Packaging, System Examplms.

Revised Bloom’s | L; — Remembering, 41— Understanding.
Taxonomy Level

Course outcomes:
At the end of the course the student will be able t
» Discuss the increasing demand for space craft psystems and to give an overview of electrical
power system and its technology.

* Discuss near — earth environmental factors thadtaffiécct the design of space craft power systems.
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B.E ELECTRICAL AND ELECTRONICS ENGINEERING(EEE)
CHOICE BASED CREDIT SYSTEM (CBCS)
SEMESTER - VII

15EE753 SPACECRAFT POWER TECHNOLOGIES(ProfessionaElective)(continued)

Course outcomes(continued):

» Describe the elements of a space photovoltaic pey&em, the status of solar cell technologies
presently in use.

» Discuss advances in both cell and array technolagy,solar thermophotovoltaic energy conversion.

» Discusses, space-qualified components, the arraligrhical storage technologies including both
batteries and fuel cells.

* Describe components and techniques for achieviagahious Power Management and Distribution
functions and examples of several PMAD configuragim

Graduate Attributes (As per NBA)
Engineering Knowledge, Problem Analysis, Designé&epment of Solutions, Conduct investigations of
complex problems, Modern Tool Usage, Ethics, Irdlial and Team Work, Communication, Life-long Leagi

Question paper pattern:
e The question paper will have ten questions.
e Each full question is for 16 marks.

e There will be 2full questions (with a maximum ofufosub questions in one full question) from each
module.

e Each full question with sub questions will coves ttontents under a module.
e Students will have to answer 5 full questions, ctélg one full question from each moduie.

Textbook

1 ‘ Spacecraft Power Technologies | A.K. Hyder et al | Imperial College Press| 15" Edition, 2000

Reference Books

1 ‘ Spacecraft Power Systems | Mukund R. PaTeI CRGPres | T Edition, 2004
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B.E ELECTRICAL AND ELECTRONICS ENGINEERING(EEE)
CHOICE BASED CREDIT SYSTEM (CBCS)

SEMESTER - VII
INDUSTRIAL HEATING ( Professional Elective )
Subject Code 15EE754 IA Marks 20
Number of Lecture Hours/Week 03 Exam Hours 03
Total Number of Lecture Hours 40 Exam Marks 80
Credits - 03

Course objectives:

» To explain construction, classification of induatfiurnaces and the methods of heat transfer imthe

» Todiscuss heating capacity of batch furnaces
e To discuss heating capacity of continuous furnaces

* To discuss methods of saving energy in industdaidce systems and fuel consumption calculation.

* To explain operation and control of industrial facess

Module-1

Teaching
Hours

Industrial Heating Processesindustrial Process Heating Furnaces, ClassificatidriFurnaces,
Elements of Furnace Construction.

Heat Transfer in Industrial Furnaces:Heat Required for Load and Furnace, Flow of Heahii
the Charged Load, Heat Transfer to the Charged Soafhce, Determining Furnace Gas Exit
Temperature, Thermal Interaction in Furnaces, Teatpee Uniformity, Turndowrm

Revised Bloom's | L; — Remembering, 4— Understanding, 4— Applying.
Taxonomy Level

08

Module-2

Heating Capacity of Batch FurnacesDefinition of Heating Capacity, Effect of Rate oét
Liberation, Effect of Rate of Heat Absorption bgthoad, Effect of Load Arrangement, Effect of
Load Thickness, Vertical Heating,Batch Indirectedif-urnaces, Batch Furnace Heating Capacity
Practice, Controlled Cooling in or After Batch Facesm

Revised Bloom's | L; — Remembering, 1— Understanding, 4— Applying, L, — Analysing.
Taxonomy Level

08

Module-3

Heating Capacity of Continuous FurnacesContinuous Furnaces Compared to Batch Furnaces,
Continuous Dryers, Ovens, and Furnaces for <143'60 C), Continuous Midrange Furnaces,
1200 to 1800 F (650 to 980 C), Sintering and Feiley Furnaces, Axial Continuous Furnaces for
Above 2000 F (1260 C), Continuous Furnaces for 18500 F (1038 to 1370 C), Continuous
Liquid Heating Furnacen.

Revised Bloom's | L; — Remembering, 1— Understanding, 4— Applying, L, — Analysing.
Taxonomy Level

08

Module-4

Saving Energy in Industrial Furnace SystemsFurnace Efficiency, Methods for Saving Heat, He@8

Distribution in a Furnace, Furnace, Kiln, and Ottgat Losses, Heat Saving in Direct-Fired Low-
Temperature Ovens, Saving Fuel in Batch Furnaaesn& Fuel in Continuous Furnaces, Effect o
Load Thickness on Fuel Economy, Saving Fuel in ReRarnaces, Fuel Consumption Calculation,
Fuel Consumption Data for Various Furnace Typegr§nConservation by Heat Recovery from
Flue Gases, Energy Costs of Pollution Conirol.

Revised Bloom's | L; — Remembering, 1— Understanding, 4— Applying, L, — Analysing.
Taxonomy Level

Module-5

Operation and Control of Industrial Furnaces: Burner and Flame Types, Location, Flame Fitting,

Unwanted NOx Formation, Controls and Sensors- Qareation, Zones, Air/Fuel Ratio Control,
Furnace Pressure Control Turndown Ratio, Furnacgr@idData Needs, Soaking Pit Heating
Control, Uniformity Control in Forge Furnaces, Ganobus Reheat Furnace Contral.

Revised Bloom's L; — Remembering, 1— Understanding, 4— Applying.
Taxonomy Level

08
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15EE754 INDUSTRIAL HEATING (Professional Elective)(continued)

Course outcomes:
At the end of the course the student will be able t
» Explain construction, classification of industriatnaces

» Discuss the methods of heat transfer in indusialaces.

» Discuss heating capacity of batch furnaces andraomis furnaces

» Discuss methods of saving energy in industrialdaensystems and fuel consumption calculation.
* Explain operation and control of industrial furna.ee

Graduate Attributes (As per NBA)
Engineering Knowledge, Problem Analysis, Designé&epment of Solutions, Conduct investigations of
complex problems.

Question paper pattern:
e The question paper will have ten questions.
e Each full question is for 16 marks.

e There will be 2full questions (with a maximum ofufosub questions in one full question) from each

module.
« Each full question with sub questions will coves ttontents under a module.
e Students will have to answer 5 full questions, ctélg one full question from each modue.

Textbook

1 Industrial Furnaces W. Trinks Wiley 6" Edition, 2004
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B.E ELECTRICAL AND ELECTRONICS ENGINEERING (EEE)
CHOICE BASED CREDIT SYSTEM (CBCS)
SEMESTER - VIl

POWER SYSTEM SIMULATION LABORATORY

Subject Code 15EEL76 IA Marks 20

Number ofPracticalHours/Week 03 Exam Hours 03

Total Number of PracticalHours 42 Exam Marks 80
Credits - 02

Course objectives:

To explain the use of MATLAB package to assesp#réormance of medium and long transmission
lines.

To explain the use of MATLAB package to obtain goever angle characteristics of salient and non-
salient pole alternator.

To explain the use of MATLAB package to study tiansstability of radial power systems under thre
phase fault conditions.

To explain the use of MATLAB package to develop @thnce and impedance matrices of
interconnected power systems.

To explain the use of Mi-Power package to solve groflow problem for simple power systems.

To explain the use of Mi-Power package to perfaanitfstudies for simple radial power systems.

To explain the use of Mi-Power package to studynagitgeneration scheduling problems for thermal
power plantsm

2

Dne

Sl. No Experiments
1 Formation for symmetrie /T configuration for Verification oiD — BC = 1, Determination of
Efficiency and Regulation.

2 | o Determination of Power Angle Diagrams, ReluctaRoever, Excitation, Emf and Regulation for
§ Salient and Non-Salient Pole Synchronous Machines.

3 § To obtain Swing Curve and to Determine CriticldaCing Time, Regulation, Inertia Constant/Line
Q Parameters /Fault Location/Clearing Time/Pre-Faldttrical Output for a Single Machine
2 connected to Infinite Bus through a Pair of idegitiEransmission Lines Under 3-Phase Fault On (
< | of the two Lines.

4 | 5 Y Bus Formation for Power Systems with and withidutual Coupling, by Singular Transformatio
9 and Inspection Method.

5 | ° Formation of Z Bus(without mutual coupling) usiig8us Building Algorithm.

6 Determination of Bus Currents, Bus Power and Eilwav for a Specified System Voltage (Bus)

Profile.

7 |5 Formation of Jacobian for a System not ExceediBgges (No PV Buses) in Polar Coordinates.

8 | 3 » | Load Flow Analysis using Gauss Siedel Method,Mihod and Fast Decoupled Method for Both
.;i §| PQand PV Buses.

9 5 § To Determine Fault Currents and Voltages in @i8ifransmission Line System with Star-Delta
9 Transformers at a Specified Location for LG and Ua@lts by simulation.

10| = Optimal Generation Scheduling for Thermal poplants by simulation.

Revised Bloom's | L; — Remembering, 1— Understanding, 4— Applying, Ly — Analysing, ls — Evaluating, k—
Taxonomy Level | Creaing.

Course outcomes:
At the end of the course the student will be able t

Develop a program in MATLAB to assess the perforogaof medium and long transmission lines.
Develop a program in MATLAB to obtain the power Bngharacteristics of salient and non-salient p
alternator.

Develop a program in MATLAB to assess the transgalbility under three phase fault at different
locations in a of radial power systems.

Develop programs in MATLAB to formulate bus admitte and bus impedance matrices of
interconnected power systems.

Use Mi-Power package to solve power flow problemsimple power systems.

Use Mi-Power package to study unsymmetrical faatligifferent locations in radial power systems
Use of Mi-Power package to study optimal generagicmeduling problems for thermal power plams.

ole
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SEMESTER - VIl

15EEL76POWER SYSTEM SIMULATION LABORATORY

Graduate Attributes (As per NBA)
Engineering Knowledge, Problem Analysis, Individaatl Team work, Communication.

Conduct of Practical Examination:

1. All laboratory experiments are to be includeddactical examination.

2. Breakup of marks and the instructions printedh@ncover page of answer script to be strictlyeaet by the
examiners.

3. Students can pick one experiment from the questiot prepared by the examiners.

4. Change of experiment is allowed only once arfh Marks allotted to the procedure part to be madem
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B.E ELECTRICAL AND ELECTRONICS ENGINEERING(EEE)
CHOICE BASED CREDIT SYSTEM (CBCS)
SEMESTER -VII

RELY AND HIGH VOLTAGE LABORATORY

Subject Code 15EEL77 IA Marks 20

Number ofPracticalHours/Week 03 Exam Hours 03

Total Number of PracticalHours 42 Exam Marks 80
Credits - 02

Course objectives:

To conduct experiments to verify the charactergstitover current, over voltage, under voltagey=la
both electromagnetic and static type.

To verify the operation of negative sequence relay.

To conduct experiments to verify the charactersstitmicroprocessor based over current, over velts
under voltage relays and distance relay.

To conduct experiments on generator, motor andefegabtection.

To conduct experiments to study the sparkover dharniatics for both uniform and non-uniform
configurations using High AC and DC voltages.

To measure high AC and DC voltages

To experimentally measure the breakdown strengthaotformer oil

To experimentally measure the capacitance of diffeelectrode configuration models using
Electrolytic Tank. To generate standard lightnimpulse voltage and determine efficiency, energy @
impulse generator and 50% probability flashovetag# for air insulatiom

g

Sl. Experiments
NO
Total of Six experiments are to be conducted by sdting Two experiments from each Part — A, Part — B

and Part — C. The experiments under Part — D is copulsory.

>d

7]

1 Part - A | Over Current Relay: (a)lnverse Definite Minimum E{DMT)Non-Directional
Characteristics (b) Directional Features (c) IDMiFdational.

2 IDMT Characteristics of Over Voltage or Under &gle Relay (Solid State or
Electromechanical type).

3 Operation of Negative Sequence Relay.

4 Part - B | Operating Characteristics of Microprocessor Badéthieric) Over —Current Relay.

5 Operating Characteristics of Microprocessor Bgbddneric) Distance Relay.

6 Operating Characteristics of Microprocessor Bgbkdneric) Over/Under Voltage Relay.

7 Part - C | Generation Protection: Merz Price Scheme.

8 Feeder Protection against Faults.

9 Motor Protection against Faults.

10 | Part- D | Spark Over Characteristics of Air subjected to Higlitage AC with Spark Voltage Correcte
to Standard Temperature and Pressure for Unifosnpéa IS1876: 2005]and Non-uniform [3
per 1IS2071(Part 1) : 1993] Configurations: Sphe&phere, Point —Plane, Point — Point and
Plane — Plane.

11 Spark Over Characteristics of Air subjected ighH/oltage DC.

12 Measurement of HVAC and HVDC using Standard &shas per IS 1876 :2005

13 Measurement of Breakdown Strength of Transfoi@ikas per IS 1876 :2005

14 Field Mapping using Electrolytic Tank for anyeoaf the following Models: Cable/ Capacito
Transmission Line/ Sphere Gap.

15 (a) Generation of standard lightning impulsdagé and to determine efficiency and energy

impulse generator. (b) To determine 50% probabiilidghover voltage for air insulation
subjected to impulse voltage.

of

Revised Bloom's | L3 — Applying, Ly — Analysing, ls — Evaluating, k— Creating

Taxonomy Level
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B.E ELECTRICAL AND ELECTRONICS ENGINEERING(EEE)
CHOICE BASED CREDIT SYSTEM (CBCS)
SEMESTER -VII

15EEL77 RELY AND HIGH VOLTAGE LABORATORY

Course outcomes:
At the end of the course the student will be able t
« Experimentally verify the characteristics of overrent, over voltage, under voltage and negative
sequence relays both electromagnetic and static typ
- Experimentally verify the characteristics of micropessor based over current, over voltage, under
voltage relays and distance relay.
*  Show knowledge of protecting generator, motor @sdlérs.
* Analyze the spark over characteristics for bottiarm and non-uniform configurations using High AC
and DC voltages.
« Measure high AC and DC voltages and breakdown gtneof transformer ail
« Draw electric field and measure the capacitance of different electrodeigartion models.
* Show knowledge of generating standard lightninguleg voltage to determine efficiency, energy of

impulse generator and 50% probability flashovetag# for air insulatiom

Graduate Attributes (As per NBA)
Engineering Knowledge,Problem Analysis, Individaatl Team work,Communication.

Conduct of Practical Examination:

1. All laboratory experiments are to be includeddactical examination.

2. Breakup of marks and the instructions printedhencover page of answer script to be strictlyeadti by the
examiners.

3. Students can pick one experiment from the questiot prepared by the examiners.

4. Change of experiment is allowed only once arfh Marks allotted to the procedure part to be madem
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B.E ELECTRICAL AND ELECTRONICS ENGINEERING (EEE)
CHOICE BASED CREDIT SYSTEM (CBCS)

SEMESTER - VII
PROJECT PHASE — | AND SEMINAR
Subject Code 15EEP78 IA Marks 100
Number ofPracticalHours/Week -- Exam Hours --
Total Number of PracticalHours -- Exam Marks --
Credits - 02

Course objectives:

»  Support independent learning.

» Guide to select and utilize adequate informatiomfivaried resources maintaining ethics.

e Guide to organize the work in the appropriate maane present information (acknowledging the
sources) clearly.

« Develop interactive, communication, organisatiometmanagement, and presentation skills.

» Impart flexibility and adaptability.

* Inspire independent and team working.

» Expand intellectual capacity, credibility, judgerhdntuition.

* Adhere to punctuality, setting and meeting deadline

» Instil responsibilities to oneself and others.

« Train students to present the topic of project warl seminar without any fear, face audience
confidently, enhance communication skill, involvegroup discussion to present and exchange ideas.

Project Phase-1Students in consultation with the guide/s shalhcaut literature survey/ visit industries to
finalize the topic of the Project. Subsequentlg, skudents shall collect the material requiredtierselected
project, prepare synopsis and narrate the methgygatocarry out the project work
Seminar:Each student, under the guidance of a Facultggsired to

» Present the seminar on the selected project aathjor through power point slides.

» Answer the queries and involve in debate/discussion

»  Submit two copies of the typed report with a liteferences.
The participants shall take part in discussiorogidr friendly and stimulating environment in whible students
are motivated to reach high standards and becolfreosdident. m

Revised Bloom's | L3 — Applying, L, — Analysing, ls — Evaluating, k— Creating.
Taxonomy Level

Course outcomes:

At the end of the course the student will be able t
« Demonstrate a sound technical knowledge of thé#csed project topic.
» Undertake problem identification, formulation aradugion.
» Design engineering solutions to complex problenising a systems approach.
e Communicate with engineers and the community gelan written an oral forms.
» Demonstrate the knowledge, skills and attitudes pfofessional enginear.

Graduate Attributes (As per NBA)
Engineering Knowledge, Problem Analysis, Individaati Team work, Communication.

Continuous Internal Evaluation

CIE marks for the project report (50 marks)and sam{50 marks) shall be awarded (based on thetyuili
report and presentation skill, participation in thestion and answer session by the student) bgotmenittee
constituted for the purpose by the Head of the Btepent. The committee shall consist of three factitim the

department with the senior most acting as the Glwa. =

Fxkkk  END gepnx



