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APJ Abdul Kalam Technological University, Cluster No.10

FIRST SEMESTER

) Hours/Week ESE )
Slot Code Subject LT p ICA Hrs | Marks Total |Credit
A | 10EE6101 |Computational Techniques 3 11| 0 40 | 4 60 100 4
Design & Analysis of Power

B | 10EE6103 Electronic Systems 3100 40 3 60 100 3
C | 10EE6105 |Advanced Machine Drives 3/10] 0 40 3 60 100 3
D | 10EE6107 |Power Converters- | 3100 40 3 60 100 3
E | 10EE6xxx |Elective-I 3/0| 0 40 3 60 100 3
F | 10GN6001 |Research Methodology 0 |2] 0| 100 | - 0 100 2
G | 10EE6109 |Seminar-I 0 2] 0 | 100 | - 0 100 2
H 10EE6111 |Power Electronics Lab 0 |0 2 | 100 | - 0 100 1

TOTAL 15 | 5| 2 | 500 300 800 21
L-Lecture T-Tutorial P-Practical
ICA-Internal Continuous Assessment
ESE-End Semester Examination
ELECTIVE I
10EE6113 Special Machines
10EE6115 Computer Aided Design of Electrical Machines
10EE6117 Power Quality Issues and Remedial Measures
10EE6203 System Theory
10EC6105 Advanced Digital Signal Processing
Note: 8 hours/week is meant for departmental assistance by students.
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SECOND SEMESTER

. Hours/Week ESE .

Slot Code Subject L TP ICA Ars | Marks Total |Credit
A | 10EE6102 |Power Converters- 11 311]0 40 4 60 100 4
B | 10EE6104 Control '_I'echniques in Power 3100 40 3 60 100 3

Electronics

C | 10EE6106 |Machine Analysisand Control | 3 | 0 | 0 | 40 3 60 100 3
D | 10EE61xx |Elective-1l 3|00 40 3 60 100 3
E | 10EE61xx |Elective-IlI 3|00 40 3 60 100 3
F | 10EE6108 |Mini Project 0|0] 4| 100 | - 0 100 2
H | 10EE6112 |Advanced Drives Lab 00| 2] 100 - 0 100 1
TOTAL 15| 1| 6 | 400 300 700 19

L-Lecture T-Tutorial P-Practical
ICA-Internal Continuous Assessment
ESE- End Semester Examination

ELECTIVES I

10EE6114 Industrial Control Electronics

10EE6116 Power Conversion in Renewable Energy Systems
10EE6122 Microcontroller Applications in Power Electronics
10EE6124 High voltage DC and AC Transmission
10MEG6116 Design of Experiments

10ME6122 Quality Management system and Reliability
10MEG6124 Project Engineering and Management
ELECTIVES I

10EE6118 Power Semiconductor Devices

10EE6126 Energy Management

10EE6128 Wind Energy Conversion Systems

10EE6132 Distributed Generation and Micro grid

Note: 8 hours/week is meant for departmental assistance by students.
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THIRD SEMESTER

Slot Code Subject AIENEE ¢ ICA e IIGIE Credit

L T P Hrs | Marks
A 10EE7xxx |Elective-1VV

0 40 3 60 100 3
B 10EE7xxx |Elective-V 0 40 3 60 100 3

OO O|WwWlWw
NIOIN OO

H 10EE7101 |Seminar-I1I 0 100 - 0 100 2
10EE7103 |Project-Phase | 14 | 50 - 0 50 6
TOTAL 14 | 230 120 350 14

L-Lecture T-Tutorial P-Practical

ICA-Internal Continuous Assessment

ESE- End Semester Examination

ELECTIVE IV

10EE7105 FACTS Controllers

10EE7107 Electric Vehicle Systems

10EE7117 Soft computing technique

10EC7207 Micro Electro Mechanical Systems

ELECTIVES V

10EE7109 Induction Generators

10EE7111Custom Power Devices

10EE7113 Analysis, Modelling and Control of Electric Drives
10EE7115 Advanced control of PWM inverter fed induction motors

Note: 8 hours/week is meant for departmental assistance by students.
FOURTH SEMESTER

; Hours/Week ESE |Total .
Slot Code Subject L TP ICA Ars [Marks Credit
10EE7104 |Project —Phase I1 - - |22 70 - 30 100 | 12
TOTAL - - |22 70 30 100 12
L-Lecture T-Tutorial P-Practical ICA-Internal Continuous Assessment

ESE-End Semester Examination

Note: 8 hours/week is meant for departmental assistance b(}/ students.
Industrial Training (During inter semester holidays of 2"& 3" Semesters)

[Total Credits: 66]
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SEMESTER |
Course No. Course Name L-T-P-Credits vear Of
Introduction
10EE6101 COMPUTATIONAL TECHNIQUES 3-1-0:4 2015

Course Prerequisites
Basic knowledge of engineering mathematics at UG level.

Course Objectives
To equip the student with mathematical techniques necessary for computing applications in
engineering systems

Syllabus

Introduction to numerical techniques. Numerical/analytical solution of ordinary differential
equations and partial differential equations. Stability of the numerical methods. Iterative
solutions. Matrix equations. Il conditioning and norms. Linear and unconstrained optimization.
Simplex methods. Spectral methods.

Expected Outcomes
Upon the completion of this course, students will have the ability:

e To solve equations using numerical iteration techniques including Newton’s method,
interpolation methods

e To solve equations using numerical iteration techniques including Triangularization
techniques, Eigenvalues etc

e To apply numerical techniques for the solution of differential equation of dynamic
systems

e Touse MATLAB/Scilab platforms for the solution of equations

e To apply numerical techniques for the solution of partial differential equation

e To acquire knowledge of various unconstrained opimationsation

Text book:

1. Erwin Kreyszig, Advanced Engineering Mathematics 9" Edition, Wiley International Edition
Press, Numerical Recipes for scientific computing,

References:

2. Bhaskar Dasgupta, Applied Mathematical Methods, Pearson,

3. Arfken, Weber and Harris, Mathematical Methods for Physicists, A comprehensive guide, 7™
Edition, Elsevier, 2013

Course plan
Semester
Module Content Hours Exam
Marks (%0)

Solution of equations by iterations — Newton's method — secant
method — interpolation — Lagrange interpolation — Newton's
I divided difference, forward difference, backward difference 10 15
equations — spline interpolation — numeric integration and
differentiation

Gaussian elimination — LU factorization — Matrix inversion —
Gauss-Siedel iteration — Ill conditioning and norms — least
squares method — eigen value problems — power method for
eigen values — Tridiagonalization and QR factorization

10 15

First Internal Examination

Analytical and numerical solutions of ordinary differential 15

I equations representing physical systems — mass, spring, damper

M. Tech Program in Power Electronics & Drives (Cluster No:10) Page 4




M.Tech Syllabi APJ Abdul Kalam Technological University, Cluster No.10

systems - RLC circuits — simple pendulum — inverted pendulum
— Euler's forward difference, backward difference and symmetric
methods — stability of Euler's methods — Runge Kutta methods —
stability of Runge Kutta methods

Matlab/Scilab Laboratory sessions: Numerical integration and
differentiation. Euler's method and Runge Kutta methods for
systems of linear and nonlinear differential equations

v PDEs: Elliptic, parabolic and hyperbolic 8 15
Elliptic PDE's: difference equations for Laplace and Poisson
Equations — Dirichlet, Neumann and Mixed problems -
relaxation methods

Second Internal Examination

Parabolic PDE's: Heat equation — analytical and numerical
solutions — Crank Nicholson method.

Hyperbolic PDE's: Wave equation — analytical and numerical
\Y/ solutions — Lax Wendroff method 10 20
Introduction to numerical spectral methods -

Matlab/Scilab Laboratory sessions: Solution of heat and wave
equations for different initial and boundary conditions.

Unconstrained Optimization — single variable optimization —
iterative methods — multivariate optimization — direct methods —
steepest descent method - Newton's method - Linear

VI - . 10 20
programming problem — simplex method
Matlab/Scilab Laboratory sessions: Simple optimization
problems.
56 100

Cluster Level End Semester Examination

Internal Continuous Assessment: 40 marks

Internal continuous assessment is in the form of periodical tests, assignments, seminars or a
combination of all whichever suits best. There will be minimum of two tests per subject. The
assessment details are to be announced to students’ right at the beginning of the semester by the
teacher.

Two internal tests, each having 15 marks each summing to a total of 30 marks
Tutorials / Assignments / Course Seminars summing to a total of 10 marks, and
Cluster level end-semester examination having 60 marks
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L-T-P- Year of

Course No. Course Name Credits Introduction

DESIGN AND ANALYSIS OF POWER _
10EE6103 ELECRONICS SYSTEMS 3-0-0:3 2015

Course Prerequisites
Basic knowledge of Power electronics, and Network Analysis at UG Level.

Course Objectives
To develop design and analysis skills of Power Electronic Systems.

Syllabus

Switched DC source with RL, RC and RLC load — half wave uncontrolled rectifier circuit analysis-
power switches- half wave controlled rectifiers — rectifier fed d.c. motor drives- Choppers —
d.c.motor drives -Magnetics design - AC inductor design -Thermal design

Expected Outcomes
Upon the completion of this course, students will have the ability:
e To analyse the operation and performance of uncontrolled rectifiers with different load
conditions,
to analyse the operation and performance of controlled half wave rectifiers
to apply controlled rectifiers for drive application
to analyse various chopper circuits
to design inductor and transformer for controller applications
e t0 acquire knowledge on thermal design considerations

Text books

1. S B Dewan,G R Slemon and A Straughen, "Power Semiconductor circuits” — Wiley India
2009

2. Robert W Erickson and Dragan Maksimovic, "Fundamentals of Power Electronics”,
Springer international, Second Edition 20009.

3. L Umanand, "Power electronics Essentials and Applications” Wiley India Pvt Ltd, 2010.

4. L Umanand and S P Bhat "Design of Magnetic Components for Switched Mode Power
converters" — New Age International, 1992.

5. Joseph Vithayathil, "Power electronics: Principles and Applications” McGraw Hill
Education, 2010.

6. Cyril W Lander, "Power Electronics” Tata McGraw Hill, Third Edition, 1993.

Course plan

Semester
Module Content Hours Exam
Marks (%0)

Switched DC source with RL, RC and RLC load — recovery of
I trapped energy — RLC load with an ac source.-Rectifier Circuit 8 15
analysis-Uncontrolled Half wave Rectifier.

1 Models of power switches — Operation of thyristor-Controlled

Half wave Rectifier- commutation of thyristors —types. 6 15

First Internal Examination

Single phase and three phase controlled rectifiers-Rectifier fed

I d.c motor drive — dual converter — d.c series motor drive- 8 15
numerical examples
Choppers — analysis of type A, type B, four quadrant chopper-
v . 6 15
d.c motor drive
Second Internal Examination
Magnetics design — transformer modeling — loss mechanism in
v magnetic devices — eddy currents in winding conductors — 8 20

types of magnetic devices — BH loops, core and copper losses —
inductor design constraints — design procedure — multiple
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winding magnetics design — transformer design constraints —
design procedure — AC inductor design

VI

Thermal design - control of semiconductor device
temperatures - various heat transfer modes, heat sink design.
Numerical examples.

20

42

100

Cluster Level End Semester Examination

Internal Continuous Assessment: 40 marks
Internal continuous assessment is in the form of periodical tests, assignments, seminars or a
combination of all whichever suits best. There will be minimum of two tests per subject. The
assessment details are to be announced to students’ right at the beginning of the semester by the

teacher.

Two internal tests, each having 15 marks each summing to a total of 30 marks
Tutorials / Assignments / Course Seminars summing to a total of 10 marks, and

Cluster level end-semester examination having 60 marks
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L-T-P- Year of
Course No. Course Name Credits Introduction
10EE 6105 ADVANCED MACHINE DRIVES 3-0-0:3 2015

Course Prerequisites
Basic knowledge in Electrical machines and Power electronics at UG level.

Course Objectives
1. To give an idea about the dynamics and control of conventional and modern electrical drives
2. To develop power electronics based control for accurate speed control for various applications

Syllabus

Electric drive systems- Dynamics- Rating and heating of motors- DC drives- Induction motor
drives- Synchronous motor drives- Drives for specific applications--Control techniques of electric
drives- Transfer function and state variable representation of drive systems — Closed Loop control
of drives- Microprocessors based control

Expected Outcomes

1. Understand basic requirements placed by mechanical systems on electric drive.

2. To understand and develop the speed controllers for the dc motor drives to satisfy four-
quadrant operation to meet mechanical load requirements.

3. To understand and develop the speed controllers for induction motor drives to satisfy four-
quadrant operation to meet mechanical load requirements.

4. To understand and develop the speed controllers for synchronous motor drives to satisfy
four-quadrant operation to meet mechanical load requirements.

5. Able to select the electrical motor drives for various mechanical load applications in energy
efficient manner using power electronics.

6. To understand and develop controllers for electric motor drive applications.

Text Books:

1. Vedam Subrahmanyam, "Electric Drives: Concepts & Applications”, 2nd Edition, Tata
McGraw-Hill Education, 2010.

2. G. K. Dubey, "Fundamentals of Electric Drives" 2™ Edition, Narosa Publications, 2002.

References:

1. Jingde Gao, Linzheng Zhang and Xiangheng Wang, "AC Machine Systems", Springer, 2009

2. Rik De Doncker, Duco W J Pulle and Andre Veltman, " Advanced Electrical Drives: Analysis,

Modeling, Control " 1st Edition. Springer-verlag Gmbh, 2010.

Course plan

Semester
Module Content Hours Exam
Marks (%)

Dynamics of a drives: Elements of electric drives- Dynamics
of a drive system —Components of load torques- Steady state
stability.

Motor power rating: Requirements of a drive motor — Power
losses, Heating and Cooling of electric motor — Classes of duty
and Selection of electric motor

DC drives: Phase controlled rectifier fed dc drives- Separately
1 excited motor and Series motors drives- Single phase and three 15
phase drives- Chopper fed drives- Reversible drives-

First Internal Examination

Induction motor drives: Stator Voltage control- Rotor
resistance control- Chopper control- Slip energy recovery 15
schemes-V/f control- Cyclo converter fed motors- VSI & CSI
fed motors- PWM drives- Field oriented control
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Synchronous motor drives: Variable frequency supply- Self
control- VSI & CSI fed motors- Permanent magnet
synchronous motors — Cyclo converter fed synchronous motor
Drive circuits for stepper motor-switched reluctance motor
drives

15

Second Internal Examination

Drive Applications: Drive considerations for textile mills,
steel rolling mills, cranes and hoists, cement mills, sugar mills,
machine tools, paper mills, coal mines, centrifugal pumps,
turbo compressors- ac & dc drives- Traction Drives.

Basics of solar powered pump drives and electric vehicles.

20

VI

Control techniques: Block diagram representation of drive
systems — Transfer function and state variable representation of
dc drive systems — Closed Loop control of drives- Torque,
speed and position control schemes-

Microprocessors based control: Application areas- Block
diagram schemes for control of ac, dc drives and stepper
motors — Aspects of microprocessor based control system
design.

20

42

100

Cluster Level End Semester Examination

Internal Continuous Assessment: 40 marks
Internal continuous assessment is in the form of periodical tests, assignments, seminars or a
combination of all whichever suits best. There will be minimum of two tests per subject. The
assessment details are to be announced to students’ right at the beginning of the semester by the

teacher.

Two internal tests, each having 15 marks each summing to a total of 30 marks
Tutorials / Assignments / Course Seminars summing to a total of 10 marks, and
Cluster level end-semester examination having 60 marks

M. Tech Program in Power Electronics & Drives (Cluster No:10)
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M.Tech Syllabi APJ Abdul Kalam Technological University, Cluster No.10
L-T-P- Year of
SRR NG SR NENS Credits Introduction
10EE6107 POWER CONVERTERS | 3-0-0:3 2015

Course Prerequisites
Basic knowledge of Power Electronic circuits and devices at UG Level.

Course Objectives
To develop solid foundation in analyzing DC-DC and AC-DC converters

Syllabus

Line frequency single phase and three phase AC-DC fully controlled rectifiers, Multi pulse AC-DC
converters, DC-DC converters, Resonant converters and switching power supplies.

Expected Outcomes
1. Acquire knowledge about fundamental concepts of harmonic standards and its effect on AC

supply.

2. Ability to analyze various Resonant DC-DC converts used in power electronics.

3. Ability to analyze various DC-DC converts used in power electronics for various applications.

4. Ability to analyze various Switched mode DC-DC converts used in power electronics for
various applications.

5. Ability to develop and analyze the PFC rectifier converters for various applications.

6. Foster ability to understand the use of power converters in commercial and industrial
applications.

Text books
1. Ned Mohan, T M Undeland and William P Robbins, "Power Electronics Converters,
Application And Design", 3rd Edition, John Wiley & Sons, 2003

2. M D Singh and Khanchandani, "Power Electronics" 2nd Edition, Tata Mcgraw Hill, 2006.
3. Robert W Erickson and Dragan Maksimovic, "Fundamentals of Power Electronics”,
Springer international, Second Edition 2009.
4. Joseph Vithayathil, "Power electronics: Principles and Applications” McGraw Hill
Education, 2010.

5. Cyril W Lander, "Power Electronics" Tata McGraw Hill, Third Edition, 1993.
6. Fang Lin Luo and Hong Ye, "Renewable energy systems advanced conversion technologies
& Applications”, CRC Press, 2012.
Course plan
Semester
Module Content Hours Exam
Marks (%0)
Current harmonics in rectifiers — harmonic standards — Single
I phase and three phase fully controlled rectifiers - power factor, 8 15
Total harmonic distortion, displacement power factor- Effect of
source inductance on current commutation.
I Resonant DC-DC converters — load resonant converters —
resonant switch converters — zero voltage switching, clamped
voltage topologies — resonant dc link inverters with zero 6 15
voltage switching — high frequency link integral half cycle
converters
First Internal Examination
DC- DC converters (CCM&DCM operation) : Buck converter- 15
T | Boost converter- Buck boost Converter- Cuk converter — LUO 8
converter — SEPIC converter
M. Tech Program in Power Electronics & Drives (Cluster No:10) Page 10
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Switching DC Power Supplies — Forward, flyback, pushpull,
half bridge and full bridge converter circuit, operation,
waveforms and design, small signal analysis of DC-DC
converters and closed loop control — transfer function of dc-dc
converters — stability analysis

15

Second Internal Examination

PFC converters: Multiple converter — Boost PFC rectifiers-
Vienna rectifiers — Third harmonic injection techniques —
Minnesota rectifiers — Modeling and simulation of all rectifiers.

20

VI

Applications: Residential and industrial applications of power
electronics — induction heating, welding, electronic ballast —
utility applications - back to back HVDC transmission, UPS,
static var compensators and active filters.

20

42

100

Cluster Level End Semester Examination

Internal Continuous Assessment: 40 marks
Internal continuous assessment is in the form of periodical tests, assignments, seminars or a
combination of all whichever suits best. There will be minimum of two tests per subject. The
assessment details are to be announced to students’ right at the beginning of the semester by the

teacher.

Two internal tests, each having 15 marks each summing to a total of 30 marks
Tutorials / Assignments / Course Seminars summing to a total of 10 marks, and

Cluster level end-semester examination having 60 marks

M. Tech Program in Power Electronics & Drives (Cluster No:10)
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L-T-P- Year of
Course No. Course Name Credits Introduction
10EE6113 SPECIAL MACHINES 3-0-0:3 2015

Course Prerequisites
Basic knowledge of Electrical Machines at UG Level.

Course Objectives
To impart knowledge about special machines

Syllabus
Stepper motor, Servomotor, Synchronous Reluctance motor, Switched reluctance motor,
Permanent magnet BLDC motor & PMAC Motor, Linear Induction motor.

Expected Outcomes
At the end of the course students will be able:

To analyse the operation and control of stepper motor

To acquire knowledge on the construction and operation of both ac and dc servomotor
To compare the functioning of various types of synchronous reluctance motors

To describe the operation and features of switched reluctance motors

To analyse the characteristics and control of different types of permanent magnet motors
e To acquire basic knowledge on the linear induction motor

Text books

1. TJ.E. Miller, Brushless Permanent-Magnet and Reluctance Motor Drives, Clarendon
Press,1989.

2. R.Krishnan, Switched Reluctance Motor Drives-Modelling, Simulation, Analysis, Design and
application, CRC press New York,2001

3. T. Kenjo, ‘Stepping Motors and Their Microprocessor Controls’, Clarendon Press London, 1984.

4. T.J.E. Miller, Switched Reluctance Motors And Their Control , Magna physics Publishing,
Oxford, 1993.

5. T.J.E. Miller, Electronic Control of Switched Reluctance Machines, Newnes Power Engineering
Series, 2001.

6. Vincent Del Toro, Electric Machines and Power Systems, Prentice Hall,1985.

7. M D Desai, Control system components, PHI Learning, 2008.

8. K Venkataratnam, Special Electrical Machines, Orient Blackswan Pvt Ltd.-New Delhi, 2008

9. R Krishnan, Electric Motor Drives, Modeling, Analysis, and control, PHI Learning, 2001

10. Nasar S.A., Boldea I., Linear Motion Electric Machine, John Wiley & Sons, 1976.

Course plan

Semester
Module Content Hours Exam
Marks (%)

Stepper motor: Constructional features - Principle of
operation-permanent magnet stepper motor - variable
reluctance motor - hybrid motor-single and multi stack
configurations - Torque equations - modes of excitations -
drive circuits-microprocessor control of stepping motors -
closed loop control — applications.

1 Servomotor: DC servomotors- construction - principle of
operation-transfer function - armature control and field control
- AC servomotor-construction - theory of operation - shaded
pole ac servomotors —applications.

First Internal Examination

Synchronous Reluctance motor: Constructional features -
I Types - Principle of operation - Axial and radial flux motors 8
- operating principles - variable reluctance motor - hybrid

15

M. Tech Program in Power Electronics & Drives (Cluster No:10) Page 12
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motor - voltage and torque equations — characteristics —
applications.

Switched reluctance motor: Constructional features -
principle of operation - torque production - steady state
performance prediction-Analytical method - Power converters
and their controllers - Methods of rotor position sensing -
Closed loop control of SRM — Characteristics — applications.

15

Second Internal Examination

Permanent magnet motor: Permanent magnet brushless DC
motors - Permanent magnetic materials - Magnetic
characteristics - Principle of operation -Types-Magnetic circuit
analysis - Torque equations - Power controllers - Motor
characteristics and control, Permanent magnet synchronous
motors-Principle of operation--Torque equations-
characteristics and control.

20

VI

Linear Induction motor Linear induction motor- Double
sided linear induction motor from rotary type Induction motor
— Scheme of LIM drive for electric traction — development of
single sided LIM — Equivalent circuit- applications.

20

42

100

Cluster Level End Semester Examination

Internal Continuous Assessment: 40 marks
Internal continuous assessment is in the form of periodical tests, assignments, seminars or a
combination of all whichever suits best. There will be minimum of two tests per subject. The
assessment details are to be announced to students’ right at the beginning of the semester by the

teacher.

Two internal tests, each having 15 marks each summing to a total of 30 marks
Tutorials / Assignments / Course Seminars summing to a total of 10 marks, and

Cluster level end-semester examination having 60 marks

M. Tech
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Course No. Course Name L-T-P-Credits | Year of Introduction
COMPUTER AIDED DESIGN .
10EE61LS | 5| EcTRICAL MACHINES | 370-0:3 2015

Prerequisite: Knowledge about design of electrical machines

Course Objectives
To introduce the technique of Finite Element Methods in the area of electrical machines

Syllabus

Computer aided design of electrical machines - Analysis and synthesis methods - - Mathematical
Formulation of Field Problems-Development of torque/force - E - Electrical Vector/Scalar potential
- Stored energy in field problems — Inductances - Laplace and Poisson's Equations - Energy
functional - Principle of energy conversion. Philosophy of FEM- Finite Difference method - Finite
Element Method - Energy minimization - Variational method - 2D Field problems - Solution
techniques.CAD Packages - Setting up solution - Post processing. Design Applications-Design of
Solenoid Actuator - Induction Motor - Switched Reluctance Motor — Synchronous Machines.

Course Outcome
At the end of course, the student will be able to:
e Basic concept of electric machine

e Apply FEM methods for field plotting
e Design electromagnetic machines

References

1. S J Salon, “Finite Element Analysis of Electrical Machines”, Kluwer Academic Publishers,
London, 1995.

2. Vlado Ostovic, “Computer Aided Analysis of Electric Machines”, PHI (UK) Ltd, 1994.

3. Silvester and Ferrari, “Finite Elements for Electrical Engineer”, Cambridge University Press,
1983.

4. S R H Hoole, “Computer-Aided, Analysis and Design of Electromagnetic Devices”,
Elsevier1989.

5. D A Lowther, P PSilvester, “Computer Aided Design in Magnetics™, Springer Verlag, New
York, 1986.

6. M Ramamoorthy, “Computer Aided Design of Electrical Equipments”, Affiliated East West
Press, 2008.

7. C W Trowbridge, “An Introduction to Computer Aided Electromagnetic Analysis™, Vector
Field Ltd, 1990.

8. Chee-Mun Ong, “Dynamic Simulations of Electric Machinery: Using MATLAB/SIMULINK”,
Prentice Hall, 1998.

9. User Manuals of Software Packages like MAGNET, ANSOFT& ANSYS.

10. Chee-Mun Ong, “Dynamic Simulations of Electric Machinery: Using MATLAB/SIMULINK™,
Prentice Hall, 1998.

COURSE PLAN

Semester
Module Contents Hours Exam
Marks %
Computer aided design of electrical machines - Conventional
design procedures - Analysis and synthesis methods -
I Limitations - Need for field analysis based design.- 8 15
Mathematical Formulation of Field Problems-Development of
torque/force - Electromagnetic Field Equations - Magnetic
Vector/Scalar- potential
I Electrical Vector/Scalar potential - Stored energy in field 6 15
problems — Inductances - Laplace and Poisson's Equations -
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M.Tech Syllabi

APJ Abdul Kalam Technological University, Cluster No.10

| Energy functional - Principle of energy conversion. | |

FIRST INTERNAL EXAM

Philosophy = of FEM-  Mathematical  Models -
Differential/Integral equations - Finite Difference method - 8
Finite Element Method

15

Energy minimization - Variational method - 2D Field
problems - Discretisation- Shape functions - Stiffness matrix - 6
Solution techniques.

15

SECOND INTERNAL EXAM

CAD Packages-Elements of a CAD System - Preprocessing -
Modeling - Meshing -Material properties - Boundary 8
Conditions - Setting up solution - Postprocessing.

20

VI

Design Applications-Design of Solenoid Actuator - Induction
Motor - Switched Reluctance Motor — Synchronous 6
Machines-case studies.

20

42

ESE

Internal Continuous Assessment: 40 marks
Internal continuous assessment is in the form of periodical tests, assignments, seminars or a
combination of all whichever suits best. There will be minimum of two tests per subject. The
assessment details are to be announced to students’ right at the beginning of the semester by the

teacher.

Two internal tests, each having 15 marks each summing to a total of 30 marks
Tutorials / Assignments / Course Seminars summing to a total of 10 marks, and
Cluster level end-semester examination having 60 marks

M. Tech Program in Power Electronics & Drives (Cluster No:10)
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L-T-P- Year of
Course No. Course Name Credits Introduction
POWER QUALITY ISSUES AND REMEDIAL .
10EE6117 MEASURES 3-0-0:3 2015

Course Prerequisites
Basic knowledge of Electrical power systems & power Electronics at UG Level.

Course Objectives
To give the Student:-
e An introduction to various power quality problems in the electrical power systems.
e Analyse the power quality problem and identify the remedial measures.
e Design and development of power electronics based solutions to power quality problems.

Syllabus

Introduction to power quality- power quality measures and standards- Important harmonic
introducing devices- Harmonics and measurements-Power quality Improvement-DSTATCOM-
DVR-UPQC- Active Power Factor Correction.

Expected Outcomes

1. Students who successfully complete this course will have demonstrated an ability to
comprehend the various power quality problems in the electrical systems

2. The students will be able to identify and analyse important harmonic introducing devices

3. The students will be able to understand harmonics and measurement of harmonics.

4. Apply the basics of electrical engineering to identify the remedial measures to power
quality problems using shunt connected compensators.

5. Design and development of the remedial measures to power quality problems using series
and hybrid connected compensators.

6. Design and development of the remedial measures to power quality problems using Active
Power Factor Correction

REFERENCES:

1. G T Heydt, Electric Power Quality, Star in a circle publications, 1994

2. Dugan, Electric Power Systems Quality, Mcgraw Hill Education, 2012.

3. KR Padiyar, FACTS controllers in Power Transmission and Distribution, New Age
publications, New Delhi, 2007.

4. R Sastry Vedam, power quality VAR compensation in power systems, CRC press,
NewYork, 2009.

5. A Ghosh and G Ledwich, “power quality improvement using custom power devices”, IEEE
Press, 2001.

6. Ned Mohan, T M Undeland and William P Robbins, "Power Electronics Converters,
Application And Design", 3rd Edition, John Wiley & Sons, 2003

Course plan

Semester
Module Content Hours Exam
Marks (%)

Introduction-power quality-voltage quality-overview of
power quality phenomena classification of power quality
issues-power quality measures and standards-THD-TIF-DIN-C
message  weights-flicker ~ factor-transient ~ phenomena-
occurrence of power quality problems power acceptability
curves-

Important harmonic introducing devices- SMPS-Three 6

. . . 15
phase power converters — arcing devices- saturable devices-

M. Tech Program in Power Electronics & Drives (Cluster No:10) Page 16




M.Tech Syllabi

APJ Abdul Kalam Technological University, Cluster No.10

fluorescent lamps- effect of power system harmonics on
equipment and loads.

First Internal Examination

Balancing of source currents- Steinmetz network.

Harmonics and measurements: Power factor reduction due to
harmonics-Distortion power-distortion power factor and
displacement power factor- Triplen harmonics. Power Quality
Analysers-Voltage, Current, Power and Energy measurements

15

Power quality Improvement:-DSTATCOM for Harmonic
Filtering, reactive power compensation and load balancing- d-
g domain control and IRPT control of three phase
DSTATCOM- Three-phase four-wire systems.

15

Second Internal Examination

Dynamic Voltage Restorers for sag, swell and flicker
problems — structure and control- Series active power filtering
techniques for harmonic cancellation and isolation-
Uninterruptible power supplies-constant voltage transformers

20

VI

UPQC: Structure and control-Left shunt UPQC-Right shunt
UPQC

Active Power Factor Correction: Single Phase Front End,
Control Methods for Single Phase APFC, Three Phase APFC
and Control Techniques.

20

42

100

Cluster Level End Semester Examination

Internal Continuous Assessment: 40 marks
Internal continuous assessment is in the form of periodical tests, assignments, seminars or a
combination of all whichever suits best. There will be minimum of two tests per subject. The
assessment details are to be announced to students’ right at the beginning of the semester by the

teacher.

Two internal tests, each having 15 marks each summing to a total of 30 marks
Tutorials / Assignments / Course Seminars summing to a total of 10 marks, and

Cluster level end-semester examination having 60 marks

M. Tech Program in Power Electronics & Drives (Cluster No:10)
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Course No. Course Name L-T-P-Credits vear Of
Introduction
10EE6203 SYSTEM THEORY 3-0-0:3 2015

Course Prerequisites
Basic knowledge about control systems and controllers.

Course Objectives

To give the Student:-

* A foundation in the fundamentals of control system and controllers.
* To develop an application of controlles in real time.

» Optimal control design of various systems.

Syllabus

Fundamental concepts and overview; State variables ;State space analysis of discrete systems;
Lyapunov’s stability analysis; Krasovski’s theorm; Controllability and observability in canonical
form; Optimal control design using Lyapunov’s method; Riccattic equations for optimal control ;
Analysis and control of Robust control systems.

Expected Outcomes

Students who successfully complete this course will have demonstrated an ability
e To analyse the system performance of state space models
e To apply Liapunov stability analysis for both linear and nonlinear systems
e To acquire knowledge on the controllability and observability
e To identify and formulate various optimal control problems
e To solve various optimal control problems
e To select performance measures
e To acquire knowledge of robustness of control systems

Text Books:
1. Ogata K., Modern control Engg, (second edition)Prentice Hall Inc.1990
2. Ogata K., Discrete time control systems, Prentice Hall Inc.1995.
3. Gopal M., Digital Control and state variable methods, TMH,1997
References:
4. Ogata K., Modern control Engg, (second edition)Prentice Hall Inc.2015
5. Richard C. Dorf and Bishop R.T., Modern Control System, Prentice Hall; 12 edition, 2010.

Course plan
Semester Exam
Module Content Hours Marks (%)
State variable representation of system —concept of state -
Equilibrium points -Stability-Solution of state equation -
| eigen values -eigen vectors -modes -modal decomposition 8 15

-eigen value and stability- State space representation of
discrete time systems -Discretization of continuous time
state equation.

1 Lyapunov stability -definition of stability, asymptotic
stability and instability -Lyapunov’s second method -
Lyapunov’s stability analysis of LTI continuous time and 6 15
discrete time systems-stability analysis of non linear
system -Krasovski’s theorem -variable gradient method.

First Internal Examination

Concepts of controllability and observability -
controllability and observability tests for continuous time
I and discrete time systems -controllability and observability 8
studies based on canonical forms of state model -effect of
state feedback on controllability and observability - pole

15
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placement by state feedback for continuous and discrete
time systems .

Optimal control -formulation of optimal control problem -
Minimum time control problem - minimum energy
problem -minimum fuel problem -state regulator problem -
output regulator problem - tracking problem.

15

Second Internal Examination

Choice of performance measure -optimal control based on
quadratic performance measure -optimal control system
design using second method Lyapunov -solution of
reduced Riccatti equation.

20

VI

Design of full order and reduced order observer for
continuous time and discrete time systems Robust control
systems -introduction -sensitivity analysis of robustness -
system with uncertain parameters -design of robust PID
controlled systems.

20

42

100

Cluster Level End Semester Examination

Internal Continuous Assessment: 40 marks
Internal continuous assessment is in the form of periodical tests, assignments, seminars or a
combination of all whichever suits best. There will be minimum of two tests per subject. The
assessment details are to be announced to students’ right at the beginning of the semester by the

teacher.

Two internal tests, each having 15 marks each summing to a total of 30 marks
Tutorials / Assignments / Course Seminars summing to a total of 10 marks, and

Cluster level end-semester examination having 60 marks
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L-T-P- Year of

Course No. Course Name Credits Introduction

ADVANCED DIGITAL SIGNAL )
10EC6105 PROCESSING 3-0-0:3 2015

Course Prerequisites
(1) Basic knowledge in signals and systems at UG level;
(2) Basic knowledge in transforms at UG level.

Course Objectives
(1) To attain a good analytical ability in digital filter design;
(2) To investigate the applications of digital signal processing.

Syllabus

Review of transforms, Z-Transform, Discrete Time Fourier Transform (DTFT), Discrete Fourier
Transform (DFT), Discrete Cosine Transform (DCT), Short Time Fourier Transform (STFT), LTI systems
as frequency selective filters, Invertibility of LTI systems, Design of digital filters by placement of poles
and zeros, FIR filter structures, IIR filter structures, Design of FIR filters, Linear Phase Systems, Window
method, Frequency sampling method, Finite word length effects, Design of IIR filters, Pole zero
placement, Impulse invariance, Bilinear Z transformation, Finite word length effects, Adaptive Digital
Filters, Wiener filter, LMS adaptive algorithm, Recursive least squares algorithm, Power Spectrum
Estimation, Estimation of spectra from finite-duration signals, Non-parametric and Parametric methods for
Power Spectrum Estimation.

Expected Outcomes

The students are expected to :

(1) Attain a good analytical ability in digital filter design;
(2) Know various applications of digital signal processing.

References:

1. Proakis and Manolakis, Digital Signal Processing: Principles, Algorithms, and Applications, 4/e,
Pearson Education, 2007.
Ifeachor and Jervis, Digital Signal Processing, A practical Approach, 2/e, Pearson Education, 2002.
Johnny R. Johnson, Introduction to Digital Signal Processing, PHI, 1992.
Ashok Ambardar, Digital Signal Processing: A Modern Introduction, Thomson, IE, 