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ANNA UNIVERSITY, CHENNAI
AFFILIATED ANNA UNIVERSITY
REGULATIONS - 2021
CHOICE BASED CREDIT SYSTEM
M.E. POWER SYSTEMS ENGINEERING
1 TO IVSEMESTERS CURRICULA AND | SEMESTER SYLLABUS

SEMESTER |
S. |COURSE CATE- PERIODS TOTAL
NO. | CODE COURSE TITLE GORY | PERWEEK CONTACT CREDITS
L [ T [P |PERIODS
THEORY
1. MA4107 |Applied Mathematics for FC 3 1 0 4 4
Power Systems
Engineers
2. RM4151 |Research Methodology RMC 2 0| O 2 2
and IPR
3. [PS4101 | Computer Aided Power PCC 3 1 0 4 4
System Analysis
4. PS4102 |Power System Operation PCC 3 0l o 3 3
and Control
5. PS4151 |System Theory PCC 3 0] 0 3 3
6. PX4151 |Analysis of Power PCC 3 , 0 4 4
Converters
7. Audit Course |* AC 2 010 2 0
PRACTICALS
8. PS4111 |Power System PCC 0 ol 3 3 15
Laboratory - |
9. PX4161 |Power Converters PCC
0 3 1.5
Laboratory
TOTAL | 19 28 23
* Audit Course is optional
SEMESTER Il
S. |COURSE CATE- PERIODS TOTAL
NO. | CODE COURSE TITLE GORY PERWEEK |CONTACT CREDITS
L [ T [ P |PERIODS
THEORY
1. |PS4201 |Advanced Powgr PCC 3 0l o 3 3
System Protection
2. PS4202 |Power System Dynamics PCC P 0] 0 3 3
3. |PS4203 |Power System PCC
Transients
4. |PS4204 |Restructured Power PCC 3 olo 3 3
System
5 Professional Elective | PEC 3 00 3 3
6 Professional Elective I PEC 3 0|0 3 3
7. Audit Course II* AC 2 0 0 2 0
PRACTICALS
8. |PS4211 |Power System PCC 0 0l a4 4 >
Laboratory — Il
9. |PS4212 Teqhnlcal Seminar / Mini EEC 0 0 4 o
Project
TOTAL | 20 0 28 22

* Audit Course is optional
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SEMESTER I
COURSE CATE- PERIODS TOTAL
S.NO.| CODE COURSE TITLE GORY PERWEEK |CONTACT CREDITS
L | T [ P |PERIODS
THEORY
1. |PS4351 |HVDC and FACTS PCC 3 0|0 3 3
2. Professional Elective PEC 3 0 0 3 3
3. Professional Elective IV PEC 3 0 0 3 3
4. Open Elective OEC 3 010 3 3
PRACTICALS
5. |PS4311 |Project Work | | EEC 0 0 |12 12 6
TOTAL | 12 0 |12 24 18
SEMESTER IV
S.NO.|COURSE CATE- PERIODS TOTAL
CODE COURSE TITLE GORY | PERWEEK |CONTACT CREDITS
L | T [ P |PERIODS
PRACTICALS
1. |PS4411 |Project Work Il | EEC 0 0 |24 24 12
TOTAL | 0 0 | 24 24 12

TOTAL NO. OF CREDITS: 75
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FOUNDATION COURSES (FC)

s. | coursEe PERIODS PER WEEK CRE SEME
- COURSE TITLE
NO | CODE LECTURE | TUTORIAL [PRACTICAL DITS STER
1.MA4107 | Applied Mathematics for
Power Systems Engineers 3 1 0 4
PROFESSIONAL CORE COURSES (PCC)
S. |COURSE COURSE TITLE PERIODS PER WEEK CRE SEME
NO | CODE LECTURE | TUTORIAL PRACTICAL| DITS STER
1 | PS4101 | Computer Aided Power 3 1 0 I
System Analysis 4
2 | PS4102 | Power System Operation 3 0 0 I
and Control 3
3 | PS4151 System Theory 3 0 0 3 !
4 | PX4151 | Analysis of Power 3 1 0 I
Converters 4
5 | PS4111 | power System Laboratory -| 0 0 3 15 !
6 | PX4161 | power Converters Laboratory 0 0 3 1.5 !
7 | PS4201 | Advanced Power System 3 0 0 !
Protection 3
8 | PS4202 Power System Dynamics 3 0 0 3 I
9 | PS4203 Power System Transients 3 0 0 3 I
10 | PS4204 Restructured Power System 3 0 0 3 I
11 | PS4211 | Power System Laboratory- Il 0 0 4 2 !
12 | PS4351 | HVDC and FACTS 3 0 0 3 1]
TOTAL CREDITS 34
RESEARCH METHODOLOGY AND IPR COURSES (RMC)
s. | COURSE PERIODS PER WEEK
N(.) CODE COURSE TITLE | LECTURE |TUTORIAL |PRACTICAL | CREDITS [SEMESTER
1. RM4151 | Research
Methodology 2 0 0 2 I
and IPR
TOTAL CREDITS 2




EMPLOYABILITY ENHANCEMENT COURSES (EEC)
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s. | COURSE PERIODS PER WEEK
No| CODE | COURSETITLE |\ FcryRe TUTORIAL |PRACTICAL | CREDITS |SEMESTER
1.| PS4212 Technical - Seminar 0 0 4 5 I
Mini Project
2. PS4311 |Project Work | 0 0 12 6 11
3. PSaat Project Work |l 0 0 24 12 v
TOTAL CREDITS 20
PROFESSIONAL ELECTIVES
SEMESTERIII
ELECTIVE |
S. |COURSE PERIODS TOTAL
NO. | CODE COURSE TITLE CATE- | PER WEEK CONTACT CREDITS
GORY | L [ T |P |PERIODS
1 [PS4001 |Power System State 3 0| O 3 3
Estimation and Security PEC
Assessment
2 [PS4002 (Optimization Techniques to 3 0| O 3 3
: . PEC
Power System Engineering
3 [PS4003 |Computational Intelligence 3 0| O 3 3
Techniques to Power PEC
Systems
4 [ET4251 |loT for Smart Systems PEC 3 0] 0 3 3
5 |PS4074 |Renewable Energy and Grid PEC 3 0| O 3 3
Integration
6 [PS4075 [Smart Grid PEC 3 0] O 3 3
SEMESTER I
ELECTIVE Il
S. |COURSE PERIODS TOTAL
NO. | CODE COURSE TITLE CATE- | PER WEEK CONTACT CREDITS
GORY | L | T |P |PERIODS
1 |PS4004 |Electrical Power Distribution 3 0 0 3 3
PEC
System
2 [PS4005 |Wind and Solar Energy 3 0| O 3 3
PEC
Systems
3 [PS4071 |Distributed Generation and 3 0] O 3 3
) ; PEC
Micro Grid
4 |PS4073 |Energy Storage 3 0| O 3 3
1 PEC
Technologies
5 PX4071 |Power Quality PEC 3 010 3 3
ET4072 Machl_ne Learning and Deep| PEC 3 0| O 3 3
Learning

4
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SEMESTER Il
ELECTIVE llI
S. |COURSE PERIODS TOTAL
NO. | CODE COURSE TITLE CATE- | PER WEEK CONTACT CREDITS
GORY | L | T |P |PERIODS
1 [PS4006  power System Reliability PEC
2 [PS4007 | EHV AC Transmission PEC
PS4008 [Electromagnetic Interference
3 and Compatibility in System | PEC 3 0| O 3 3
Design
4 PS4009 Industr'lal Power System PEC 3 olo 3 3
Analysis and Design
5 PS4010 Advanc_ed Power System PEC 3 0l o 3 3
Dynamics
6 ET4073 Pytho.n Prograrpmlng for PEC 3 0 0 3 3
Machine Learning
SEMESTER IlI
ELECTIVE IV
S. |COURSE PERIODS TOTAL
NO. | CODE COURSE TITLE CATE- | PER WEEK CONTACT CREDITS
GORY | L | T |P |PERIODS
PS4011 |Computer Relaying and
1 Wide Area Measurement PEC 3 0] O 3 3
Systems
° PS4012 |Application of DSP To. PEC 3 0l o 3 3
Power System Protection
PS4013 |Power Syste_m PEC
Instrumentation
PS4014 |High Voltage Technology PEC
5 PX4251 [Electric Vehicles and PEC 1 4 4
Power Management
6 PS4072 Ene_rgy Management and PEC 3 ol o 3 3
Auditing
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AUDIT COURSES - |

REGISTRATION FOR ANY OF THESE COURSES IS OPTIONAL TO STUDENTS

PERIODS PER
WEEK
ﬁl(') COURSE COURSE TITLE L T p CREDITS
CODE
1. 1AX4091 English for Research Paper Writing 2 0 0 0
2. |AX4092 Disaster Management 2 0 0 0
3 IAX4093 | Constitution of India 2 0 0 0
4. AX4094 | pOmALD @evE&H WD 2 0 0 0

SUMMARY
Name of the Programme: M.E.POWER SYSTEMS ENGINEERING
SUBJECT AREA | CREDITS PER SEMESTER | CREDITS TOTAL
[ 1] 11} Iv
1. FC 4 4
2. PCC 17 | 14 g 34
3. PEC - 6 6 12
4. RMC 2 2
5. OEC 3 3
6. EEC 2 6 12 20
7. Non Credit/Audit 0 0 0
Course
8. TOTAL CREDIT 23 | 22 18 12 75
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MA4107 APPLIED MATHEMATICS FOR POWER SYSTEMS ENGINEERS L T P C
31 0 4

OBJECTIVES :

o To develop the ability to apply the concepts of matrix theory in Electrical Engineering problems.

o To familiarize the students in the field of differential equations to solve boundary value problems
associated with engineering applications.

e Todevelop the ability among the students to solve problems using Fourier series associated
with engineering applications.

e To impart deep knowledge and concepts to solve complicated problems using linear programming.

e To develop the capability of solving problems using non - linear programming techniques.

UNIT | MATRIX THEORY 9
The Cholesky decomposition - Generalized Eigenvectors - Canonical basis - QR factorization -
Singular value decomposition - Pseudo inverses - Least square approximation.

UNIT I LAPLACE TRANSFORM TECHNIQUES FOR PARTIAL

DIFFERENTIAL EQUATIONS 9
Definitions - Properties - Transform error function - Bessel's function - Dirac Delta function - Unit step
function - Convolution theorem - Inverse Laplace transform - Complex inversion formula - Solutions to
partial differential equations : Heat and Wave equations.

UNIT Il FOURIER SERIES 9
Fourier Trigonometric series : Periodic function as power signals - Convergence of series - Even and
odd functions : Cosine and sine series - Non periodic function - Extension to other intervals - Power
signals : Exponential Fourier series - Parseval's theorem and power spectrum - Eigenvalue
problems and orthogonal functions - Regular Sturm —Liouvillesystems - Generalized Fourier series.

UNIT IV LINEAR PROGRAMMING PROBLEMS 9
Formulation - Graphical solution - Simplex method - Big M method - Two phase method -
Transportation and Assignment models.

UNITV NON - LINEAR PROGRAMMING PROBLEMS 9
Lagrange multipliers — Equality constraints — Inequality constraints — Kuhn — Tucker Conditions —
Quadratic programming.

L-45;T-15; TOTAL — 60 PERIODS

OUTCOMES :

e Student can able to apply the concepts of matrix theory in Electrical Engineering problems.

e Students can be easily understood to solve boundary value problems associated with
engineering applications.

o Able to solve problems using Fourier series associated with engineering applications.

o Able to understood the basic concepts and also to solve complicated problems using linear
programming.

e Student have capability of solving problems using non - linear programming techniques.
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REFERENCES:

1. Richard Bronson, MATRIX OPERATION, Schaum's outline series, Second Edition,
McGraw Hill, New Delhi, 2011.

2. Sankara Rao . K, INTRODUCTION TO PARTIAL DIFFERENTIAL EQUATIONS,
Prentice Hall of India Pvt . Ltd, New Delhi, 1997.

3. Andrews .L.C, and Phillips. R.L, MATHEMATICAL TECHNIQUES FOR ENGINEERS
AND SCIENTISTS, Prentice Hall , New Delhi, 2005.

4. Taha .H.A, OPERATIONS RESEARCH - AN INTRODUCTION , Tenth Edition,
Pearson Education, New Delhi, 2010.

RM4151 RESEARCH METHODOLOGY AND IPR LTPC
200 2

UNIT I RESEARCH DESIGN 6
Overview of research process and design, Use of Secondary and exploratory data to answer the
research question, Qualitative research, Observation studies, Experiments and Surveys.

UNIT I DATA COLLECTION AND SOURCES 6
Measurements, Measurement Scales, Questionnaires and Instruments, Sampling and methods.
Data - Preparing, Exploring, examining and displaying.

UNIT 1l DATA ANALYSIS AND REPORTING 6
Overview of Multivariate analysis, Hypotheses testing and Measures of Association. Presenting
Insights and findings using written reports and oral presentation.

UNIT IV INTELLECTUAL PROPERTY RIGHTS 6
Intellectual Property — The concept of IPR, Evolution and development of concept of IPR, IPR
development process, Trade secrets, utility Models, IPR & Bio diversity, Role of WIPO and WTO in
IPR establishments, Right of Property, Common rules of IPR practices, Types and Features of IPR
Agreement, Trademark, Functions of UNESCO in IPR maintenance.

UNITV PATENTS 6
Patents — objectives and benefits of patent, Concept, features of patent, Inventive step, Specification,
Types of patent application, process E-filling, Examination of patent, Grant of patent, Revocation,
Equitable Assignments, Licences, Licensing of related patents, patent agents, Registration of patent
agents.
TOTAL : 30 PERIODS
REFERENCES
1. Cooper Donald R, Schindler Pamela S and Sharma JK, “Business Research Methods”,
Tata McGraw Hill Education, 11e (2012).
2. Catherine J. Holland, “Intellectual property: Patents, Trademarks, Copyrights, Trade Secrets”,
Entrepreneur Press, 2007.
3. David Hunt, Long Nguyen, Matthew Rodgers, “Patent searching: tools & techniques”, Wiley,
2007.
4. The Institute of Company Secretaries of India, Statutory body under an Act of parliament,
“Professional Programme Intellectual Property Rights, Law and practice”, September 2013.
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PS4101 COMPUTER AIDED POWER SYSTEM ANALYSIS LTPC
31 04

OBJECTIVES:

e Tointroduce various solution techniques to solve the large scale power systems.

e Toimpart in-depth knowledge on different power flow solution methods for large power
system networks.

o To perform various optimal power flow methods involving operating and security constraints.

o To perform short circuit fault analysis for various fault conditions on three phase basis.

e To lllustrate different numerical integration methods and factors influencing transient stability

UNIT I SOLUTION TECHNIQUE 9
Sparse Matrix techniques for large scale power systems - Optimal ordering schemes for preserving
sparsity - Flexible packed storage scheme for storing matrix as compact arrays - Factorization by Bi-
factorization and Gauss elimination methods - Repeat solution using Left and Right factors and L and
U matrices.

UNIT II POWER FLOW ANALYSIS 9
Power flow equation in real and polar forms - Review of Newton Raphson method for solution;
Adjustment of P-V buses - Review of Fast Decoupled Power Flow method - Sensitivity factors for P-V
bus adjustment.

UNIT 1l OPTIMAL POWER FLOW 9
Problem statement - Solution of Optimal Power Flow (OPF) - The gradient method - Newton's method
- Linear Sensitivity Analysis - LP methods - With real power variables only - LP method with AC power
flow variables and detailed cost functions - Security constrained Optimal Power Flow - Interior point
algorithm - Bus Incremental costs.

UNIT IV SHORT CIRCUIT ANALYSIS 9
Formation of bus impedance matrix with mutual coupling (single phase basis and three phase basis) -
Computer method for fault analysis using Zgys and sequence components - Derivation of equations for
bus voltages -fault current and line currents - both in sequence and phase - symmetrical and
unsymmetrical faults.

UNITV TRANSIENT STABILITY ANALYSIS 9
Introduction - Numerical Integration Methods - Euler and Fourth Order Runge-Kutta methods -
Algorithm for simulation of SMIB and multi-machine system with classical synchronous machine model
- Factors influencing transient stability - Numerical stability and implicit Integration methods.

L -45; T - 15; Total — 60 PERIODS

OUTCOMES:

CO1 Ability to solve large scale simultaneous linear equations and the ordering schemes for
preserving sparsity.

CO2 Ability to solve large scale power flow problems

CO3 Ability to solve optimal power flow problem using various solution methods

CO4 Ability to do fault calculations for various fault conditions on three phase basis

CO5 Ability to do stability studies under various disturbances using numerical integration methods
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REFERENCES:

1. A. J. Wood and B. F. Wollenberg, “Power Generation Operation and Control”, John Wiley and sons,
New York, 2016.

2. M. A. Pai,” Computer Techniques in Power System Analysis”, Tata McGraw Hill Publishing
Company Limited, New Delhi, 2006.

3. G W Stagg, A.H El. Abiad, “Computer Methods in Power System Analysis”, McGraw Hill,1968.

4. P. Kundur, “Power System Stability and Control”, McGraw Hill, 1994.

5. D. P. Kothari and I. J. Nagrath, ‘Modern Power System Analysis’, Fourth Edition, Tata McGraw Hill
Publishing Company Limited, New Delhi, 2011.

6. K. Zollenkopf, “Bi-Factorization: Basic Computational Algorithm and Programming Techniques ;
pp:75-96 ; Book on “Large Sparse Set of Linear Systems” Editor:J.K.Rerd, Academic Press, 1971.

PS4102 POWER SYSTEM OPERATION AND CONTROL LT PC
3003

OBJECTIVES
e To understand the fundamentals of speed governing system and the concept of control areas.

o To get the insight of load frequency control and its modelling.

e To provide knowledge about Hydrothermal scheduling, Unit commitment and solution techniques.
e To realize the requirements and methods of real and reactive power control in power system.

e To be familiar with the power system security issues and contingency studies.

UNIT I INTRODUCTION 9

System load variation: System load characteristics, load curves - daily, weekly and annual, load-
duration curve, load factor, diversity factor. Reserve requirements: Installed reserves, spinning
reserves, cold reserves, hot reserves. Overview of system operation and Control: Load forecasting,
techniques of forecasting, Indian power sector — Past and present status: Recent growth of power
sector in India — An overview, A time line of the Indian power sector, Players in the Indian power
sector, basics of power system operation and control.

UNIT II LOAD FREQUENCY CONTROL 9
Need for frequency and voltage control - Plant and system level control - modeling of LFC of single
area system - static and dynamic analysis - LFC of two area system - static and dynamic analysis - Tie
line bias control - development of state variable model of single and two area system.

UNIT 11l HYDROTHERMAL SCHEDULING PROBLEM 9
Hydrothermal coordination — hydro electric plant models - short term and long term scheduling
problem — gradient approach — Hydro units in series - Hydro-thermal scheduling with pumped hydro
plant: Scheduling of systems using Dynamic programming and linear programming.

UNIT IV UNIT COMMITMENT AND ECONOMIC DISPATCH 9
Statement of Unit Commitment (UC) problem; constraints in UC: spinning reserve, thermal unit
constraints, hydro constraints, fuel constraints and other constraints; UC solution methods: Priority-list
methods, forward dynamic programming approach, numerical problems. Incremental cost curve, co-
ordination equations without loss and with loss, solution by direct method and A-iteration method.
Gradient method- Newton’s method — Base point and participation factor method. Economic dispatch
controller added to LFC control.

10
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POWER SYSTEM SECURITY 9

Need for power system Security- - Contingency analysis — linear sensitivity factors — AC power flow
methods — contingency selection — concentric relaxation — bounding-security constrained optimal
power flow-Interior point algorithm-Bus incremental costs.

TOTAL 45 PERIODS

OUTCOMES:
Students able to

CO1: Explain about the operation and control of power system and List the past and present
status of Indian power sector

CO2: Develop the static and dynamic model of Load Frequency Control in single and two area
system

CO3: Analyse the problems associated with hydro thermal Scheduling and to construct the algorithm
for feasible load management

CO4: Distinguish between various methods involved in unit commitment and economic dispatch
problems

CO5: Define about the power system security factors and analyse the algorithms used for optimal
power flow

REFERENCES

1. Robert H. Miller, James H. Malinowski, ‘Power system operation’, Tata McGraw-Hill, 2009

2. Allen J. Wood, Bruce F. Wollenberg, ‘Power Generation, Operation and Control’, Wiley India
Edition, 2" Edition, 2009.

3. Olle. I. Elgerd, “Electric Energy Systems Theory — An Introduction”, Tata McGraw Hill
Publishing Company Ltd, New Delhi, Second Edition, 2003.

4. D.P. Kothari and I.J. Nagrath, “Modern Power System Analysis”, Third Edition, Tata McGraw Hill
Publishing Company Limited, New Delhi, 2003.

5. L.L. Grigsby, “The Electric Power Engineering, Hand Book”, CRC Press & IEEE Press,
2001.

6. Allen.J.Wood and Bruce F.Wollenberg, “Power Generation, Operation and Control”,
John Wiley & Sons, Inc., 2003.

7. http://nptel.ac.in/courses/108101040/ (PSOCwebcourse)

11
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PS4151 SYSTEM THEORY

wr
o4
© T
(A Ne]

OBJECTIVES:

1. To educate on modeling and representing systems in state variable form.

2. To train on solving linear and non-linear state equations.

3. Toillustrate the properties of control system.

4. To classifynon—linearitiesand examine stability of systems in the sense of Lyapunov’s theory.
5. To educate on modal concepts, design of state, output feedback controllers and estimators.

UNIT I STATE VARIABLE REPRESENTATION 9

Introduction-Concept of State-Space equations for Dynamic Systems -Time invariance and linearity-
Non uniqueness of state model- Physical Systems and State Assignment - free and forced responses-
State Diagrams.

UNIT II SOLUTION OF STATE EQUATIONS 9
Existence and uniqueness of solutions to Continuous-time state equations - Solution of Nonlinear and
Linear Time Varying State equations - State transition matrix and its properties — Evaluation of matrix
exponential- System modes- Role of Eigen values and Eigen vectors.

UNIT 1ll PROPERTIES OF THE CONTROL SYSTEM 9

Controllability and Observability-Stabilizability and Detectability-Test for Continuous time Systems-
Time varying and Time invariant case-Output Controllability-Reducibility-System Realizations.

UNIT IV NON-LINEARITIES AND STABILITY ANALYSIS 9
Equilibrium Points-Stability in the sense of Lyapunov-BIBO Stability-Stability of LTI Systems-Types of
nonlinearity — Phase plane analysis — Singular points — Limit cycles — Construction of phase
trajectories — Describing function method — Derivation of describing functions. Equilibrium Stability of
Nonlinear Continuous Time Autonomous Systems - Direct Method of Lyapunov and the Linear
Continuous-Time Autonomous Systems- Lyapunov Functions for Nonlinear Continuous Time
Autonomous Systems-Krasovskii and Variable-Gradiant Method

UNIT IV MODAL ANALYSIS 9
Controllable and Observable Companion Forms - SISO and MIMO Systems — Effect of State
Feedback on Controllability and Observability-Pole Placement by State Feedback for both SISO and
MIMO Systems-Full Order and Reduced Order Observers.

TOTAL: 45 PERIODS
OUTCOMES:
Students able to
CO1 Understand the concept of State-State representation for Dynamic Systems
CO2 Explain the solution techniques of state equations
CO3 Realize the properties of control systems in state space form
CO4 Identify non-linearities and evaluate the stability of the system using Lyapnov notion
CO5 Perform Modal analysis and design controller and observer in state space form
REFERENCES:
1. M. Gopal, “Modern Control System Theory”, New Age International, 2005.
2. Z. Bubnicki, "Modern Control Theory”, Springer, 2005
3. K. Ogatta, “Modern Control Engineering”, PHI, 2002
4 John S. Bay, “Fundamentals of Linear State Space Systems”, McGraw-Hill, 1999

12
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1

D. Roy Choudhury, “Modern Control Systems”, New Age International, 2005

6. John J. D’Azzo, C. H. Houpis and S. N. Sheldon, “Linear Control System Analysis and
Design with MATLAB”, Taylor Francis, 2003

7. M. Vidyasagar, “Nonlinear Systems Analysis’, 2nd edition, Prentice Hall, Englewood

Cliffs, New Jersey, 2002

PX4151 ANALYSIS OF POWER CONVERTERS LTPC
3104
OBJECTIVES:
e To provide the mathematical fundamentals necessary for deep understanding of
power converter operating modes.
e Tointroduce the electrical circuit concepts behind the different working modes of power
converters so as to enable deep understanding of their operation.
e To impart required skills to formulate and design inverters for generic load and for machine
loads.
o To equip with required skills to derive the criteria for the design of power converters starting
from basic fundamentals.
e Toinculcate knowledge to perform analysis and comprehend the various operating modes of
different configurations of power converters.

UNIT I SINGLE PHASE AC-DC CONVERTER 12

Static Characteristics of power diode, SCR and GTO, half controlled and fully controlled converters
with R-L, R-L-E loads and freewheeling diodes — continuous and discontinuous modes of operation
- inverter operation and its limit —Sequence control of converters — performance parameters —
effect of source impedance and overlap-reactive power and power balance in converter circuit.

UNIT II THREE PHASE AC-DC CONVERTER 12
Half controlled and fully controlled converters with R, R-L, R-L-E loads and freewheeling diodes —
inverter operation and its limit — performance parameters — effect of source impedance and overlap
- 12 pulse converter —Applications - Excitation system, DC drive system.

UNIT 1l SINGLE PHASE INVERTERS 12
Introduction to self-commutated switches : MOSFET and IGBT - Principle of operation of half and
full bridge inverters — Performance parameters — Voltage control of single phase inverters using
various PWM techniques — various harmonic elimination techniques — Design of UPS - VSR
operation

UNIT IV THREE PHASE INVERTERS 12
180 degree and 120 degree conduction mode inverters with star and delta connected loads —
voltage control of three phase inverters: single, multi pulse, sinusoidal, space vector modulation
techniques — VSR operation-Application — Induction heating, AC drive system — Current source
inverters.

13
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UNIT V MODERN INVERTERS 12

Multilevel concept — diode clamped — flying capacitor — cascaded type multilevel inverters -
Comparison of multilevel inverters - application of multilevel inverters — PWM techniques for MLI —
Single phase &Three phase Impedance source inverters — Filters.

TOTAL : 60 PERIODS
OUTCOMES:

After completing the above course, students will be able to
CO1 : Acquire and apply knowledge of mathematics in power converter analysis
CO2: Model, analyze and understand power electronic systems and equipments.

CO3 :Formulate, design and simulate phase controlled rectifiers for generic load and for
machine loads

CO4 : Design and simulate switched mode inverters for generic load and for machine loads

COS5 : Select device and calculate performance parameters of power converters under various
operating modes

REFERENCES:

1. Rashid M.H., “Power Electronics Circuits, Devices and Applications ", Pearson, fourth Edition,
10™ Impression 2021.

2. Jai P. Agrawal, “Power Electronics System Theory and Design”, Pearson Education, First
Edition, 2015

3. Bimal.K.Bose “Modern Power Electronics and AC Drives”, Pearson Education, Second
Edition, 2003

4. Ned Mohan, T.M.Undeland and W.P.Robbins, “Power Electronics: converters,

Application and design”, 3" edition Wiley, 2007.

Philip T. Krein, “Elements of Power Electronics” Indian edition Oxford University Press-2017

P.C.Sen, “Modern Power Electronics”, S.Chand Publishing 2005.

P.S.Bimbra, “Power Electronics”, Khanna Publishers, Eleventh Edition, 2003

Bin Wu, Mehdi Narimani, "High-Power Converters and AC Drives", Wiley, 2nd Edition,
2017.

®©® N O

14
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PS4111 POWER SYSTEM LABORATORY- | LTP C
00315
OBJECTIVES:
1. lllustrate the power system issues under normal and abnormal conditions

2. Analyze the performance of power system under normal and abnormal conditions
using simulation software
3. Evaluate the existing system and system under smart environment

LIST OF EXERCISES:

Power flow analysis by Newton-Raphson/ Fast decoupled method

Transient stability analysis of single machine-infinite bus system using classical machine
model

Economic load dispatch using lambda-iteration method

Unit commitment: Priority-list scheme and dynamic programming

Contingency analysis: Generator shift factors and line outage distribution factors

Load flow analysis of two-bus system with STATCOM

Available Transfer Capability(ATC) calculation using an existing load flow program in
deregulated environment.

8. Harmonic Analysis of Power system with nonlinear load

9. Study of protective relaying schemes of Power Apparatus

10. Demand Side Management in Smart Power Grid environment

11. Determination of Sequence Impedances of Power Network

N —

NoOoOokw

(Any 10 for Conduct of end semester examination)

TOTAL : 45 PERIODS
OUTCOMES:
CO1: Acquire expertise in usage of simulation software as applied to power system
CO2: Apply tools to simulate the mathematical model of power network for power system Analysis
CO3: Analyze the power system through various numerical methods under normal and Abnormal
conditions

15
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PX4161 POWER CONVERTERS LABORATORY LTP C
003 1.5

OBJECTIVES:

e To provide the basic understanding of the dynamic behavior of the power electronic
switches

e To make the students familiar with the digital processors used in generation of gate
pulses for the power electronic switches

o To make the students acquire knowledge on the design of power electronic circuits and
implementing the same using simulation tools

e To facilitate the students to design gate drive circuits for power converters

e To provide the fundamentals of DC-AC power converter topologies and analyze the
harmonics.

LIST OF EXPERIMENTS:

1. Study of switching characteristics of Power MOSFET & IGBT.

2. Circuit Simulation of Three-phase semi-converter with R,RL& RLE load.

3. Circuit Simulation of Three-phase fully controlled converter with R, RL & RLE load.

4. Circuit Simulation of Three-phase Voltage Source Inverter in 180 and 120 degree mode
of conduction

5. Circuit simulation of Three-phase PWM inverter and study of spectrum analysis for
various modulation indices.

6. Simulation of Four quadrant operation of DC Chopper.

7. Generation of Gating pulse using Arduino/Micro Controller/PIC microcontroller for a DC-
DC converter and single-phase voltage source inverter.

8. Simulation of a single-phase Z-source inverter with R load.

9. Simulation of three-phase AC voltage Controller with R load.

10. Simulation of a five-level cascaded multilevel inverter with R load.

11. Simulation of a Flyback DC-DC converter

TOTAL : 45 PERIODS

OUTCOMES:

e Comprehensive understanding on the switching behaviour of Power Electronic Switches

e Comprehensive understanding on mathematical modeling of power electronic system
and ability to implement the same using simulation tools

o Ability of the student to use arduino/microcontroller for power electronic applications

e Ability of the student to design and simulate various topologies of inverters and analyze
their harmonic spectrum

¢ Ability to design and fabricate the gate drive power converter circuits. Analyze the three-
phase controlled rectifiers and isolated DC-DC converters for designing the power
supplies

16



www.rejinpaul.com

AX4091 ENGLISH FOR RESEARCH PAPER WRITING LTPC
2000
OBJECTIVES
o Teach how to improve writing skills and level of readability

e Tell about what to write in each section
e Summarize the skills needed when writing a Title
¢ Infer the skills needed when writing the Conclusion
e Ensure the quality of paper at very first-time submission
UNIT I INTRODUCTION TO RESEARCH PAPER WRITING 6

Planning and Preparation, Word Order, Breaking up long sentences, Structuring Paragraphs and
Sentences, Being Concise and Removing Redundancy, Avoiding Ambiguity and Vagueness

UNIT II PRESENTATION SKILLS 6
Clarifying Who Did What, Highlighting Your Findings, Hedging and Ciriticizing, Paraphrasing and
Plagiarism, Sections of a Paper, Abstracts, Introduction

UNIT Il TITLE WRITING SKILLS 6
Key skills are needed when writing a Title, key skills are needed when writing an Abstract, key skills
are needed when writing an Introduction, skills needed when writing a Review of the Literature,
Methods, Results, Discussion, Conclusions, The Final Check

UNIT IV RESULT WRITING SKILLS 6
Skills are needed when writing the Methods, skills needed when writing the Results, skills are needed
when writing the Discussion, skills are needed when writing the Conclusions

UNITV VERIFICATION SKILLS 6
Useful phrases, checking Plagiarism, how to ensure paper is as good as it could possibly be the first-
time submission

TOTAL: 30 PERIODS
OUTCOMES
CO1 —Understand that how to improve your writing skills and level of readability
CO2 - Learn about what to write in each section
CO3 - Understand the skills needed when writing a Title
CO4 — Understand the skills needed when writing the Conclusion
CO5 — Ensure the good quality of paper at very first-time submission

REFERENCES
1. Adrian Wallwork , English for Writing Research Papers, Springer New York Dordrecht
Heidelberg London, 2011
2. Day R How to Write and Publish a Scientific Paper, Cambridge University Press 2006
3. Goldbort R Writing for Science, Yale University Press (available on Google Books) 2006
4. Highman N, Handbook of Writing for the Mathematical Sciences, SIAM. Highman’s
book 1998.
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AX4092 DISASTER MANAGEMENT LTPC
2000
OBJECTIVES
e Summarize basics of disaster

e Explain a critical understanding of key concepts in disaster risk reduction and humanitarian
response.

o lllustrate disaster risk reduction and humanitarian response policy and practice from multiple
perspectives.

e Describe an understanding of standards of humanitarian response and practical relevance in
specific types of disasters and conflict situations.

o Develop the strengths and weaknesses of disaster management approaches

UNIT | INTRODUCTION 6
Disaster: Definition, Factors and Significance; Difference between Hazard And Disaster; Natural and
Manmade Disasters: Difference, Nature, Types and Magnitude.

UNIT Il REPERCUSSIONS OF DISASTERS AND HAZARDS 6
Economic Damage, Loss of Human and Animal Life, Destruction Of Ecosystem. Natural Disasters:
Earthquakes, Volcanisms, Cyclones, Tsunamis, Floods, Droughts And Famines, Landslides And
Avalanches, Man-made disaster: Nuclear Reactor Meltdown, Industrial Accidents, Oil Slicks And
Spills, Outbreaks Of Disease And Epidemics, War And Conflicts.

UNIT 1l DISASTER PRONE AREAS IN INDIA 6
Study of Seismic Zones; Areas Prone To Floods and Droughts, Landslides And Avalanches; Areas
Prone To Cyclonic and Coastal Hazards with Special Reference To Tsunami; Post-Disaster Diseases
and Epidemics

UNIT IV DISASTER PREPAREDNESS AND MANAGEMENT 6
Preparedness: Monitoring Of Phenomena Triggering a Disaster or Hazard; Evaluation of Risk:
Application of Remote Sensing, Data from Meteorological And Other Agencies, Media Reports:
Governmental and Community Preparedness.

UNITV RISK ASSESSMENT 6
Disaster Risk: Concept and Elements, Disaster Risk Reduction, Global and National Disaster Risk
Situation. Techniques of Risk Assessment, Global Co-Operation in Risk Assessment and Warning,
People’s Participation in Risk Assessment. Strategies for Survival
TOTAL : 30 PERIODS
OUTCOMES
CO1: Ability to summarize basics of disaster
CO2: Ability to explain a critical understanding of key concepts in disaster risk reduction and
humanitarian response.
COa3: Ability to illustrate disaster risk reduction and humanitarian response policy and practice
from multiple perspectives.
CO4: Ability to describe an understanding of standards of humanitarian response and practical
relevance in specific types of disasters and conflict situations.
COS5: Ability to develop the strengths and weaknesses of disaster management approaches
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REFERENCES
1. Goel S. L., Disaster Administration And Management Text And Case Studies”,Deep & Deep
Publication Pvt. Ltd., New Delhi,2009.
2. NishithaRai, Singh AK, “Disaster Management in India: Perspectives, issues and strategies
“NewRoyal book Company,2007.
3. Sahni, PardeepEt.Al. ,” Disaster Mitigation Experiences And Reflections”, Prentice Hall Ofindia,
New Delhi,2001.

AX4093 CONSTITUTION OF INDIA LTPC
2000

OBJECTIVES
Students will be able to:
¢ Understand the premises informing the twin themes of liberty and freedom from a civil rights
perspective.
e To address the growth of Indian opinion regarding modern Indian intellectuals’ constitutional
¢ Role and entitlement to civil and economic rights as well as the emergence nation hood in the
early years of Indian nationalism.
e To address the role of socialism in India after the commencement of the Bolshevik
Revolutionin1917and its impact on the initial drafting of the Indian Constitution.

UNIT | HISTORY OF MAKING OF THE INDIAN CONSTITUTION
History, Drafting Committee, (Composition & Working)

UNIT II PHILOSOPHY OF THE INDIAN CONSTITUTION
Preamble, Salient Features

UNIT 1l CONTOURS OF CONSTITUTIONAL RIGHTS AND DUTIES

Fundamental Rights, Right to Equality, Right to Freedom, Right against Exploitation, Right to Freedom
of Religion, Cultural and Educational Rights, Right to Constitutional Remedies, Directive Principles of
State Policy, Fundamental Duties.

UNIT IV ORGANS OF GOVERNANCE

Parliament, Composition, Qualifications and Disqualifications, Powers and Functions, Executive,
President, Governor, Council of Ministers, Judiciary, Appointment and Transfer of Judges,
Qualifications, Powers and Functions.

UNITV LOCAL ADMINISTRATION

District's Administration head: Role and Importance, [JMunicipalities: Introduction, Mayor and role of
Elected Representative, CEO, Municipal Corporation. Pachayati raj: Introduction, PRI: Zila Pachayat.
Elected officials and their roles, CEO Zila Pachayat: Position and role. Block level: Organizational
Hierarchy(Different departments), Village level:Role of Elected and Appointed officials, Importance of
grass root democracy.
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UNIT VI ELECTION COMMISSION
Election Commission: Role and Functioning. Chief Election Commissioner and Election
Commissioners - Institute and Bodies for the welfare of SC/ST/OBC and women.

TOTAL: 30 PERIODS

OUTCOMES
Students will be able to:

Discuss the growth of the demand for civil rights in India for the bulk of Indians before the arrival
of Gandhi in Indian politics.

Discuss the intellectual origins of the framework of argument that informed the conceptualization
of social reforms leading to revolution in India.

Discuss the circumstances surrounding the foundation of the Congress Socialist Party[CSP]
under the leadership of Jawaharlal Nehru and the eventual failure of the proposal of direct
elections through adult suffrage in the Indian Constitution.

Discuss the passage of the Hindu Code Bill of 1956.

SUGGESTED READING

1.

2.
3.
4

The Constitution of India,1950(Bare Act),Government Publication.

Dr.S.N.Busi, Dr.B. R.Ambedkar framing of Indian Constitution, 1% Edition, 2015.
M.P. Jain, Indian Constitution Law, 7" Edn., Lexis Nexis,2014.

D.D. Basu, Introduction to the Constitution of India, Lexis Nexis, 2015.
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AX4094 BOHMALD @ 6v& S Wib LTPC
2000
UNIT | FRIS @6vEH WL 6

1. SILP6ET Slauss BTeL QS ML TLILIWILD
- NSS!, Q&FM6L, QUITIHET
2. IEBIvmm (82)
- @WMHens @) 60Teo lemE S|IMHIGLD
3. &MIEHHLI LML 19607 LDVIESBTL &
4. Lmmpreomrml (95,195)
- GUIMen T BlMIS T 62660 T
UNIT I AMABM S S8l 6
1. SIWQBY UGSS S BeusTEneuy
- M W DISHEV, S6TLEDL6MLD, RLILIME| W&, Fens, LIS
2. Um SImBIeL&eT - @eusSHuw InGhS!
- geumd), AmiLEpsFenevd, HflEMIHL, WFTIGECHETM (STUlmLDEmUI
oUW MG SILD BTy )
UNIT Il @ TLemL& & ITLILS Wb &6l 6
1. Sevorevor & USleor L&

- FIUBETT QIS GNT &HTenS

2. FeP&HCFemE @)6VEGH LD LD6ooT1GLD& 606V

- FeMECHTLLID SIMECHTLLINTHRIW HTans
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UNIT IV SIBETABHM G SLALD 6
1. &) I LIM6ooT MM MIL1LIETL
- Ul WWLVEVEGHS CHT QEMTHSHHS, CLIGT UNesEGL
U6l QEMHSHSHS!, 3G WLDITET ReTemalSHE G H6Ved & & e6ur
Q&BTHSSHS!, STFT LI6OoTL|S 6T
2. O evevor

- 9| 60TE 60T G 1 Lj6dTemenr FNMLIL|

w

. HGLEHFLD (617, 618)
- @wh Eluw NS &6t
4. ZIDFFTMVENW Blmiellul eueTemeVTy

5. LmBerm
- 1 MI6UGEDT 6U6ITEITEVTEOT 60T

6. SIHBTDTMI (4) - au6vor(h
BHleeoor (11) - 56voT(H)
&H605QSH TS (11) - WITEm6T, LM
s B&H 66t 50 (27) - LDIT60T

HWemel UMM QFuIss6r
UNIT V peleor LD @ 6v& S WD 6
1. 2 .amypenL s S,
- sullfler (&L LGeoTLd,
- U6 WFeL Flysms,
- SLBGT @6evsH LD,
- LIWeoor @e6vs;ulld,
- BITL&LD,
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2. LM allhsemev CUTITLL LD SO @6ev&HEH WD,

3. FWsTW a(H)Gemeul]d LA @6evsHSHWIINLD,

4. Queoor eN(HGemeud eflerflinL] mlemevulleorifledr GODUML g6V SLAILD
@)6VE& & WI(NLD,

5. njlellwev HLALD,

6. @ emeTWSHZ6L HLALD,

7. &HHMIFSLL6L  GDUMLIQ S @evsHwLD.

SO0 @6v& &R W QeueluTH S6T / L] 8 85 Mmi & 6iT

1. AL @emevorl HevalleaLpasLn (Tamil Virtual University)
- www.tamilvu.org

2. 10l N &S LTI (Tamil Wikipedia)

-https://ta.wikipedia.org

3. 50T Her Qeuerfluiib
4. eUTLpeN W6y &HemEhFIWILD
- UOILDLI LIUSBeMeVEHLNGHLD, &6HETaL T
5. HLOLDE6VE H6TEhFI WL
- Ol aueTIFH & Flemm (thamilvalarchithurai.com)
6. 9Mlalluev HemEh& WD

- AP LOS®VSESD, SEETaLT

TOTAL: 30 PERIODS
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