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P23PSEIOI ADVANCED POWER SYSTEM ANALYSIS 30003

COURSE OUTCOMES:
At the end of the course, the students will be able to,

1. Compute solutions for large scale poww systems using sparsity and optimal ordering schemes.
2. Analyze the power flow methods to 6nd powu flow solutions for various power networks.
3. Calculate the symmetrical and unsymmetdcal fault parametus in typical powu systems.
4. Carry out security assessment and enhancement procedures for various power networks.
5. Estimate the power system states using various techniques.

CO/PO, PSO Mapping
(3/2/1 indicata the strength of correlation) 3-Strong, 2-Medium, 1-Weak

Outcomes (POs) andProjCOs le S ic Outcoms (PSOs
POI P03P02 P04COs

COI
C02
C03

C05

CIE test 1 (10) (Theory)
CIE tHt I1 (10) (Thmry)
CIE tat III (10) (Theory)

/ Problem –Solving /SeminuPI

(10)
Total CIE: 40 Marks
Semester End Examination : 60 Malts

liNn I SOLUTION TECHNIQUES 9
Sparsemaaix techniques for large scale power systems- Optimally ordered Triangular Factorization-
Triangular Decomposition- Gaussian Elimination- Triangular Decomposition of table of factorb Bi-
factorization method- Sparsity and Optimal Ordering schemes- Comparative advantages for a sparse
matrIX

UNIF II POWER FLOW SOLUTIONS 9

Power flow equation for “n” bus system-Overview of Gauss seidel and Newton Raphson method- Fast
Decoupled powu flow method- Power flow studies in system design and operation-Regulating
Transformers.

UNrr III FAULT ANALYSIS 9

Types of hUts. Transient on power system components- Symmetdcal fault analysis using bus
impedmlce matrix – Concepts in symmetdcal components of unsymmetdcal phasors- Sequence
networks for various power system components- Unsymmetdcal Mult analysis in powu systems.

UNrr IV SECURrrY ANALYSIS 9

Factors affecdng power systan security - Security state diagram- Security assessment using Linear
sarsitivity factors- Genuadon shift and Lineoutage distribution factors- Contingency analysis using
sensitivity factors- Security enhancement by preventive, emergency and restorative control.
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UNrr V STATE ESTMATION 9

Inuoduction – Maximum Likelihood Weighted Least Squares Estimation-State Estimation of an Ae
network- State estimation by Orthogonal Decomposition algorithm- Detection and Identi£cation of
Bad measurements- Network Observability and Pseudo measurements- Application of power system
state estrInatlon.

Lecture: 45+ Tutorial: Q, Total: 45 Hours

REFERENCE BOOKS:
1. John J. Grainger, William D. Stevenson, “Power System Analysis”, Mc- Gr:aw Hill, Reprint

Edition, 2017.

2.

3.

Allen J Wood, Bruce F Wollenberg, “Power Generation and ControP’, John Wiley & Sons,. New
york, reprint edition, 2015.

M. A.Pai, “Computer Techniques in Pawn System Analysis”, Tata McGraw- Hill publishing ltd,
New Delhi, 2014.

4. P.Venkatesh, B.V.Manikandan, S.Charles raja and A.Sdnivasan, “Electrical power systans-
Analysis, security and Deregulation”, PHI Learning Pvt Ltd, New Delhi, 2016.
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P23PSEI02 ELECTRIC AND WBRED VEHICLES 30204
COURSE OUTCOMES:
At the end of the course, the students will be able to,

Explain the necessity of hybrid electric vehicle and to model vehicles for its performance
analysis
Illustrate the basic concepts of hybrid and elecuic drive Hain topologies and explM1 power
flow control with fuel e£Ecimcy analysis.
Explain the con6guration and control of various motor drives used in hybrid and elecaic
vehicles and to elaborate on the energy storage requirements for the electric vehicles.
Compare the performance of electric motor with IC argUe in ordu to select Electric drive mId
energy storage technology and to explain various vehicle communicadon subsystans.

1

2

3

4

5. Classify and compare different energy management strategies and list the issues pertainbrg to
its implementation.

CO/PO, PSO Mapping
(3/2/1 indicates the strength of correlation) 3-Suong, 2-Medium, 1-Weak

COs >iBc Outcoma (PSOsPi le Sle Outcomes (POs) and Proj
POI P02 P03 P04

Course Ass®sment methods

CIE Lest 1 (10) (Theory)
CIE test I1 (10) (Theory)
CIE tnt III (10) Wlmry)
efE test TV (Hl) (Laboratory)

Indirect

Assignment /Quiz/Seminar/mini project (10)
Total CIE: 50 marks
Senmter End Examination: 50 mark$
[SEE- Theory (35 mnks),Lab (15 marks)]

Course ald srrvey

UNrr I INTRODUCTION TO HYBRID ELECTRIC VEHICLE 9

History of hybrid and electric vehicles- social and environmental importance of hybrid and electric
vehicles- impact of modern drive-trains on energy supplies. Conventional Vehicles: Basics of vehicle
performance, vehicle power source characterization, transmission characteristics and mathematical
models to desaibe vehicle performance.

UNrr ll HYBRD TRAUV ARCHrrECTURES AND POWER FLOW MANAGEMENT

Fundamental conwpt of hybrid traction- introduction to various hybrid dave-bain topologies power
flow control in hybrid drive-train architectnres- fuel efEciency analysis. Basic concepts of electric
traction- introduction to various electric drive-train topologies- power flow control in hybrid dave
train topologies- fuel efficiency analysis.

9

UNrr Ill ELECTRIC PROPULSION AND ENERGY STORAGE 9

Introduction to hybrid and electric vehicles- ConfIguration and control of DC Motor drives ' AC Motor
drive& Permanent Magnet Motor drives- Switch Reluctance Motor drives and dave system e£Eciency.
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Energy storage requirements in Electric and Hybrid electric vehicles, Battery types, Properties of
Batteries, Parameters – Capacity, Discharge rate, State of charge, state of Discharge, Depth of
Discharge, Technical characteristics, Battery Modeling - Run Time Battery Model, First Principle
Model, Battery pack Design.

UNrr IV PERFORMANCE ANALYSIS AND VEHICLE COMMUNICATION SYSTEMS
9

Matching the electric machine and the internal combustion engine (ICE)- SUng the propulsion motor-
sizing the power electronics- selecting the energy storage technology. Communications supporting
subsystems- Introduction to CAN, LiN, FLEXRAY, MOST, KWP 2000 - Details of CAN,
Introduction to V2V, V21 systems.

UNIT V ENERGY MANAGEMENT STRATEGIES 9

Introduction to energy management strategies used in hybrid and electric vehicle- classification of
dinuent energy management strategies- comparison of diffaent energy management strategies-
implementation issues of energy strategies.

Lecture: 45, Tutorial: 0, Practical: 30 , Total: 75 Hours
REFERENCES BOOKS:

1. Iqbal Husain, "Electric and Hybrid vehicles Design Fundamentals", CRC Press, second edidon
2013

2. James Larminie, John Lowry, "Electric Vehicle Technology Explained" second Edition, Wiley
2012

3. Mehrdad Ehsani, YiIniGao, Sebastian E. Gay, Ali Emadi, Modern Electric, Hybrid Elecaic and
Fuel Cell Vehicles: Fundamentals, Theory and Design, CRC Press, 2004.

4. Sheldon S. Williamson, “Enugy Management Strategies for Electric and Plug-in Hybrid
Electric Vehicles”, Springer, 2(>13-.

MODELLING AND SIMULATION OF EHV

Sitrw+3tion Tool: MATLAB/Sknulink.

List of Experiments:

1. Simulation for AC to AC conversion.
2. Simulation for AC to DC conversion.
3,
4.

Simulation for DC to DC conversion.

Speed control of DC motor using 1GBT.

To perform speed reversal of DC shunt:s Motor.
Speed control of switched Reluctance Motor.
Speed control of BLDC Motor.
Simulation of four Quadrant operation of three phase Induction Motor.8

5.
6.
7-

9. PWM based Z - source inverter.

10. V/f control of three phase induction motor.

£ VPN
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P23PSEI 03 HIGH VOLTAGE AND UVSULATION SYSTEMS 3 0 0 03

COURSE OUTCOMES:

At the end of this course the students will be able to,

1. Describe the various insulating materials used in power system
2. Illustrate breakdown mechanism of solid, liquid and gaseous dielectrics
3. Explain the high voltage generation methods and rneasurements
4. Evaluate insulation testing ofelecaical equipments
5. Describe the various Nonxlesauctive testing in high voltage.

CO/PO, PSO Mapping
(3/2/1 indicatw the strength of correlation) 3-Suong, 2-MediumT l-Weak

COs le Outcoma ic Outcoma (PSOs
noCOs P02 P03 P04

COI
C02
C03
C04
C05

Dirut
1 (10) (Theol It/P

CIE test 11 (10) (Theory) (10)
Course aId suIveyCIE tat III (10) (Theory: Total CIE: 40 Marks

Semater End Examination

UNrr I INSULATUVG MATERIALS UV POWER SYSTEM 9

Review of insulating matuials Gases, Vacuum, liquids and solids- characterization of insulation
condition – permittivity, capacitance, resistivity and insulation resistance, dielectric dissipation factors-
partial discharges sources, forms and effects- ageing effects- electrical breakdown and opuating
stresses. standards relating to insulating materials.

IINn II BREAKDOWN MECHANISMS OF SOLD, LIQUED AND
GASEOUS DnELECTRICS 9

Introduction to insulation systems used in high voltage power apparatus - breakdown mechanimrs of
solid, liquid, gas and vacuum insulation.

UNrr III BASIC METHODS OF GENERATION AND MEASUREMENT OF
TEST HIGH VOLTAGES 9

Generadon of high alternating voltages: cascaded transformers and suies resonant circuit' Genuation
of hiM dc voltages: rectifier circuit and voltage multiplier circuit- Genuation of impulse voltages:
mu]tistage impulse generator circuit. Generation of impulse currents – Measurmlent of high ac, dc and
impulse voltages: voltage divider circuits- Digital Storage Oscilloscope for impulse voltage and
current measurements.

UNrr rv UVSULATION TESTUVG OF ELECTRICAL EQUnPMENFS 9

Necessity for hiM voltage testing - testing of distdbution and power transformers - voltage
transfomers - cwrent trmsformers - bushings – overtrad line and substation insulators - surge

arresters – high voltage cables . circuit breakers and isolators – IEC and Indian standards.

a/; Regulations - 2023



UNrr V NON-DESTRUCTIVE TESTING 9

Insulation resistance measurement- Measurement of tan delta and capacitance ofdieloctdcs - grounded
objects like transformers and alternators – Measurement of Partial discharges - location and
measurement of discharges in electrical equipment –Dissolved gas in oil measurement.

Lecture: 45, Tutorial: 0, Total: 45 Hours

REFERENCE BOOKS:

I. Naidu, M.S. and KmmajtLV., Higr Voltage Enghnwing, Tata MeGraw Hill Ptrbhshing
Company Ltd., New Delhi, 5th edition, 2013.

2. R.E. James and Q.Su, Condition Assessment of High Voltage Insulation in Power System
EQripment, IET Power and Enugy SMes 53, 2008.

3. Adrianus, J. Dekk w, Electrical Engin@ring Mat@ials, Prentice Hall of India Pvt. Ltd., New
Delhi, 1979.

4. Gallagh QT. J., and Permain,A., High Voltage Measurement, Testing and Design, John Wiley
Sons, New York, 19&t.
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P23PSEI04 ADVANCED POWER SYSTEM SIMULATION LABORATORY 004 0 2

COURSE OUTCOMES:
At the end of this course, the students will be able to,

1. Compute load flow, contingency economic dispatch and unit commitment solutions for various
power systems.

2. Analyze diRwent powa systems by carrying out various short circuit and state estimation
techniques.

3. Model and simulate AGC md AVR systems for given pawn system.
( All simulation shall be performed using suitable simulation softwares).

PIPg
3-Strong, 2-Medium, 1-Weak(3/2/1 indicates the

le Outcomes (POs) and le S lc OutcomnCOs Os
P03 P04P02POICOs

COI
C02
C03

3333

Course Assusment methods

Dirut
RrPS (10.)

Total CIE: 60 marks
Semester End Examination
ararkB

CID test 1 (2G)_
Quiz 1 (5)
CIE test I1 (20)
Quiz 2 (5:

Course end survey

LIST OF EXPERIMENTS

1. Load flow analysis by Newton.Raphson method

2. Load Bow analysis by Fast decoupled method

3. Contingency analysis: to calculate sensitivity factors.

4. EQQnQmiQ dispatgh tISing l4mbda-itQratiQn mQthQd

5. Unit commitment: Priority-list whemes and dynamic programming.

6. Short circuit analysis in power system.

7. State estimation of power system network

& Automatie Genwadon como! for pawn system network

9. Familiari7adon of Relay Test Kit

10. Modeling and Simulation of AVR.

R
DY.s.PADMA. M.E.. Ph.D.,
Hn Professor and Head,
'+ Department ofEEE,
SORa College of Technology
qalem.636 005. Tamil N3d,*

.N„q~*a Total : 60 Hours
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P23PSE501 POWER QUALHY 3 0 0 03

COURSE OUTCOMES:
At the end of this course the students will be able to,

1. Describe the basic power quality issues.
2. Discuss about voltage related problems.
3. Evaluate harmonics in power system due to power electronic devices.
4. Evaluate power quality using measuring equipment.

5. Improve the power quality using different types of filters

CO/PO, PSO Mapping
(3/2/1 indicates the strength ofconelation) 3-Strong, 2-Medium, 1-Weak

IOs,fic Outoomwle SOs) and P]COs Le OutcomesP
POI P04P03P02COs

COI
C02

Course Assasment methods

CIE test 1 (10) (Theory)
CIE test I1 (10) (Theory).
CIE tat III (10) (Theory)

Assignment / Problem –Solving /Seminar
(Ia)
Total CiE: 40 Marks
Semester End Examination : 60 Marks

UNrr I UVTRODUCTION 9

PQw@ qBahty, VQlt4£Q qtBlity – PQWQr qBahty QvahBtiQn prQgQdWQ – QVWviQW Qf PQWQr qljably
phenomena – classi6cation of power quality problmrs – power quality measures and standards – THD-
TIF-DIN(-message weights – fhcka factor – occunence of power quatity problems – pown
acceptability curves – overview of EMC and IEEE standards.

UN tF 11 VOLTAGE SA(,S AND UVTERRUPTIONS 9

Long Interruptions: Causes – genuation, transmission and distribution reliability – basic concepts of
reliability evaluation techniques – costs.

Short Interruptions: Origin – influence on motors and electronic equipment – single phase tripping.

Sags: Introduction – sag magnitude, duration – load infhrarce on voltage sags – sags. in adjustable

speed AC and DC drives.

UNrr III HARMONIC DISTORTION 9

Harmonic distortion – harmonics versus transients – harmonic indices – harmonic sources aom

cammucial and industdal loads, – locating harmonic sourws, – S,MPS – Three phase pawn convaters.

– arcing devices – Harmonic Distortion of 8uorescent lamps – eRects of harmonic distortion – inter-

harmonics – principles for controlling harmonics qjevices for controlling harmonic distortion.

# Pt; : :: :re : ? : fHE%:

::I j=
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\ UNrr IV POWER QUALrrY MONrroRuvG 9

MQnitQring QQn$idQratiQn$ –pQW% qBality me4SrPQmQnt QqtJipmQnt – PQWQr qwlity daM a$$Q$$mQnt –

basic design of an expert system for monitoring applications – power quality monitoring in internet.

UNrr V POWER QUALrrY IMPROVEMENT 9

Static compensator – Distribution static oompmsator – Dynamic voltage restorer – Power factor
corrector – Active 61ters – Shunt active 61ters – applications – PSCAD / EMTDC – simulation of
Active filtus.

Lecture: 45, Tutorial: 0, Total: 45 Hours

REFERENCE BOOKS:

1.

2.

3.

4.

Math H. J. Bollen, “Und©standing Pow@ Quality Problems: Vottagosags and htemrfKions”, IEEE
press, 2011.

Roger C. Du@n, “Electdcal power Systems Quality”, McGraw Hill Education, Third edition,
2012

Aninaga J, Watson NR, Chen S, “Powu System Quality Assessment”, John Wiley & Sons, 201 1.

Heydt G T, “Electric Powu Quality”, Stan in a Circle Publications, 1991.

S.PADMX, M.E., Ph.D
rofessor and Head

artment of tEEep
'e of TechnoloSORa Colle
bOS. Tamil NaduSalem•636
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P23GEIOI RESEARCH METHODOLOGY AND mR
(Common to all M.E /M.Tech Programmes)

30003

COURSE OUTCOMES:

At the end of the course, the student will be able to

1. Review the lit mature of the research problem
2. Choose appropriate data collection and snnpling method according to the research problem.
3 . Interpret the results of res@reb and communicate e#wavely with thUr peas
4. Explain the Importance of intellectual property rights
5. Evaluate trade mark, develop and register patents.

CO/PO, PSO Mapping
(3/2/1 indicata the strength of correlation) 3-Strong, 2-Mahum, 1-Weak

Outmlmes (POs) and PiPICOs Outcomes IOs
POI P02 ToT P04

Course Assasment methods

CIE test 1 (10) (Theory)
C£E mt n (tO) (Theo,y)
CIE tat III (10) (Theory)

Assignment / Problem 4olving /Seminar
(10)
Total CIE: 40 Marks Course aId suIvey

Semester End Exarnination : ai Marks

UNIF I UVTRODUCTION TO RESEARCH METHODS 9

De8nition and Objecthe of Research, Various stws in SciaHi£c Research, Types of Research,
Cdtaia for Good Research, De£ning Research Problem, Research Design , Case Study Collection of
Primary and Secondary Data, Collection Methods: Observation, Interview, Questionnaires, Schedules,

UNrr II SAMPLUVG DESIGN AND HYPOTHESIS TESTUVG 9

steps in Sampling Design, Types of Sample Designs, Measurements and Scaling Techniques -Testing
of hypotheses concerning means (one mean and difference between two means one tailed and two

tailed tests), concuning variance – one tailed Chi.square test.

UNrr ll HVTERPRETATION AND REPORT WRITDVG 9
Techniques of Interpretation, Precaution in Interpretation, Layout of Research Report, Types of
Reports, Oral Presentation, Mechanics of Writing Research Report

UNrr IV UYrRODUCTioN TO PWELLECTUAL PROPERTY 9

Introduction, t]Tes of intellectual property, intanational organizations, agencies and treaties,
importance of intellectual property rights, Innovations and Inventions trade related intellectual
property rights.

4.82023 &q' \A B ; 8 S 4 P JIIIIIL 11C) 11V1iL JIIIIL I N!!I BEer ? he D + f

qIt :; :SS: :re : : : fF LeEa£ I I

a::1:jl:%! ;=rHoJ:$.
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UNIF V TRADE MARKS, COPY RiGHrs AND PATENTS 9
Purpose and function of trade marks, acquisition of trade mark rights, trade mark regisaation
processes, trademark claims –trademark Litigations- International trademark law Fundamental of
copy right law, originality of material, rights ofrepaxiuction, rights to perform the work publicly, copy
right ownership issues, copy right registration, notice of copy right, international copy right law. Law
of patents: Fotmdation of patent law, patent searching process, ownuship rights and transfer

Lecture: 45, Tutorial: 0, Total: 45 Hours

TEXT BOOKS

1

2.

3.

C.R Kothari, Gaurav Garg, Research Methodology Methods and Techniques An Edition, New
Age International Publishers, 2019.

Detx)rah E. Bouchoux, “Intellectual Property: The Law of Trademarks, Copyrights, Patents, and
Trade Secrets”, Detmar Cengage Learning, 4" Edition, 2012.

PIabuddha Ganguli, “Intellectual Property Rights: Unleashing the Knowledge Economy”, Tata
Mc Graw Hill Education, 1“ Edition, 2008.

REFERENCE BOOKS

1.

2.

3

4.

5.

6.

Pannwrselvam, R., Research Methodology, Second Edition, PrenticeHall of India, New Delhi,
2013

Ranjith Kumar, Research Methodology – A step by step Guide for Begineers, 4" edition, Sage
publisher, 2014.

D Llewelyn & T Al)lin W Cornish, “Intellectual Property: Patents, Copyright, Trade Marks and
Allied Rights”, Sweet and Maxwell, 1“ Edition, 2016.

Ananth Padmanat)han, “Intellectual Property Rights-lneingement and Remedies”, Lexis Nexis,
I“ Edition, 2012.

Ramakrishna B and And Kumar H.S, “Fundamentals oflntellectual Property Rights: For
Students, Industrialist and Patent Lawyers”, Notion Press, I“ Edition, 2017.

M. Ashok Kumar and Mohd. Iqbal Ali :”Intellectual Property Rights” Serials Pub

&. Y
Dr+S+PADM AI M.E., Ph.D..
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P23GE701 English for Research Paper Writing
LET
20

P

0

C

00
Course Outcomes
At the end of the course, the student will be able to
s arch articles and thesis

@ Frame suitable title and captions as sub-headings for articles and thesis
r herendy
C04: m written communication

w king error ReeC05:
Course Assessment methods

Direct Indirect

CIE test 1 (30)
CIE test I1 (30)
CIE test III (40

Total CIE: ICD marks
Semester End Examination: NIL Course end survey

hit 0L 6 Hours
Planning and preparation, word order, breaking up long saltalces, organising ideas into
paragraphs and sentences, being concise and avoiding redundancy, ambiguity and vagueness

I
Interpreting research findingb understanding md avoiding plagiarism, pnaphrasing sections of a pape

hit 03:

Key skills to frame a title, to draft an abstract, to give an introduction

6 Hours

Flat 04:

Skills required to organise review of literature, methods, results, discussion mId conclusions

6 Hours

hit 05: 1 6 Hours
r ng effective - proof-reading to ensure error-free writing

Theory: 30 Hn Tutodal: - i Practical: - Project:- Total HouIs: 30 Hrs

TEXr BOOKS
r )ers, Springer New York Dordrecht Heidelberg

London, 2011
a maacal Sciences, SIAM. Highman’s book, 1998

r Cambridge University Press, 2006.

ms, 2006. (available on Google Books)
REFERENCES

t livergty Press, Second Edition, 2006

, Dr. M.RENUGA.
Professor & Head.

DepaRment of Humanities & Languaao,,
Sena COllege of Techno Ipaq,if

SAL.EM . e'
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P23GE702 Stress Management by Yoga
P C

00 to
Course Outcomes
At the end of the course, the student will be able to

e roving social health
c t diseases
C

c liation
o m work with awakened wisdom

Course Assessment methods

Direct Indirect

CIE test 1 (30)
CIE test I1 (30)
CIE test m (40)

Total CIE: 1(X) marks
Semester End Examination: NIL Course end survey

[

nit 03:

nit 04:

hit 01: 1 6 Hours

Asana- Yoga Exucise- and benefits- Pranayam Yoga- Nadi suthi, Practice and Spinal Sclearance Practice
Regularization of breathing technjques and its effects-Practice and kaoalaDathv Dractice

n

Body relaxation practice and its benefits- Raja Yoga- I.Agna –explanation and practic& Activation of Pituitary- Raja
Yoga- 2. Santhi Yoga-Practice-Balancing of physjcal and mental Power

6 Hours

6 Hours

–practice-Yogic exercise to improve physical and mental health and practice-Asanas –explanation-Practice-
bene6ts

viruchasana etc-Stress management with Yoga-Role of women and Yoga Equality, nonviolence, Humanity,
Self- control- Food and yoga Aware of self.destructive habits AVoid fault thinking (thought analysis.
Practice)-Yoga Free from ANGER (Neutrahzation of anger)& practice
hit m 6

Personality development, positive thinking-Good characters to lead a moral life How to clear the polluted
mind- Benefits of blessing- Five- fold culture –explanation- Karma Yoga Practice in Geetha- Sense of duty-
Devotion, self- reliance, con6dence, concentration, truthfillness, cleanliness.

Theory: 30 Hn } Tutodal: - [ Pa c
REFERENCES

o ami Yogabhyasi Mandal, Nagpur

a ami Vivekananda, AdvaitaAshrama
(Publication Department), Kolkata

HOD
/ Dr. M.RENUGA,

F Professor & Head.

iona College of Technoloq',b
Department of Humanities & Langua pps.
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