PONDICHERRY ENGINEERING COLLEGE, PUD|JG6HE=BRY

CURRICULUM AND SYLLABI FOR AUTONOMOUS STREAM

M.TECH. (ELECTRICAL DRIVES AND CONTROL) COURSES
(FOR STUDENTS ADMITTED FROM ACAPERRC20156 ONWARD)S

CURRICULUM
| SEMESTER
Sgl;]deect Qubjects Category 1 PeI:OdS 5T CA Mg::s ™ Credits
MA156 | Mathematics TY 3110 40 60 | 100 4
EE151| Modern @ntrol Theory TY 311 |0 40 60 | 100 4
EE152 | Power Electronic Circuitsid Systems TY 3(1]|0 40 60 | 100 4
EE153| Solid State Controlled Electrical Drivg TY 3110 40 60 | 100 4
Electivel TY 3|1 1|0 40 60 | 100 4
Electivell TY 3|1 1|0 40 60 | 100 4
EE154 | Solid State Systems lahtory LB 0| 0] 3 60 40 | 100 2
Total Credits 26
Il SEMESTER
Scusije:t Qbjects Category 3 Pe:I_OdSP CA MZZS ™ Credits
EE155 | Digital Controbnd Controller Design TY 31|60 40 60 | 100 4
EE156 | Vector Controlled AC Drives TCM 310 2 50 50 | 100 4
Electivelll TY 3|11]|0 40 | 60 | 100 4
ElectivelV TY 31 1|0 40 | 60 | 100 4
ElectiveV TY 31 1|0 40 | 60 | 100 4
ElectiveVI TY 31 1|0 40 | 60 | 100 4
EE157 | Electrical Drives Labatory LB 0| 0] 3 60 | 40 | 100 2
EE158 | Research Methodology PR 0| 0| 3| 100 - 100 1
Total Credits 27




Il SEMESTER

Subject _ Periods Marks _
Code Qubjects Category T P CA SE | ™ Credits
EE159 | ProjectPhase- | PR 150 | 150 | 300 9
Total Credits 9
IV SEMESTER
Subject . Periods Marks _
Code Qubjects Category T TT p cA T SE | ™ Credits
EE160 | Project Phasell PR 200 | 200 | 400 14
Professional Development Courses | PR 200 200 2
(Two One Credit Courses)
Total Credits 16

A representative list of processional development courses is given below:
a) Industrial training(Limited to one credit)

b) Specific field knowledge trainintirhited to a maximum of two credits)

¢) Seminar related with directed studlimited to a maximum of two credits)

d) Paper presentation in SCI journélsnited to one credit)

#CAContinuous Assessment,-SEmester examination, TWotal marks,
*TY-Theory, TCMieory with mini project, LIRaboratory, PRractice




LIST OF ELECTIVES

Sl. No. Sg:{je:t Subjects Category
1 EEE51 | Adaptive Control Theory TY
2 EEE52 | Advanced Digital Signal Processing TY
3 EEE53 | Diagnosis and Protection for Solid State Syste| TY
4 EEE54 | Embedded Systems TY
5 EEE55 | Hexible AC Transmission Syst€wontrollers TY
6 EEE56 | FPGA 8sed System Design TY
7 EEES57 | Fuzzy Control TY
8 EEES58 | Modern Power Electronic Converters TY
9 EEES59 | Neural Networks TY
10 EEE6O0 | Nonlinear ControBystems TY
11 EEE61 | Optimal Control Theory TY
12 EEE62 | Power Electronics in Power System TY
13 EEE63 | Power Quality TY
14 EEE64 | Wind Energy Conversion Systems TY
15 EEE65 | Special Electrical Machines TY




SYLLABUS (Core Subjects)




Department :Mathematics Programme:M.Tech. (Electral Drivesand Contro)

Semester One Category TY

. . Hours / Week Credit| Maximum Marks
SubjectCode| SubjectName 3 T P C CA SE | ™
MA156 Mathematics 3 1 0 4 40 60 100

Prerequisite

1 Tointroduce LPP ideas
Objedives 1 To familiarize the studes with ideas of Linear algebra
9 To introduce stochastic problem
Outcome 1 Understand LPP
9 Understand vector space and transformation can able to apply random process

UNITq | Vector Spaces | Hours: 9

Vector spaces, subspaces, span of a set, linear independence and dependéneesion and Bases, inn
product spaces GramSchmidt orthogonalization.

UNIT¢Il | Linear Transformations | Hours: 9

Definition and examples, Rang®ad Kernel of a linear map, rank and nullityyerse of a linear transformatior
consequences of Ramullity theorem, thespace L (U, V), composition of linear maps, Matrix associated w
linear map andinear map associated with a matrix.

UNITg llI \ Linear Programming \ Hours:9
Basic conceptg Graphical and Simplex methodBig Mtechniquesg Two Phase methods.
UNITg IV \ Dynamicand Quadratic Programming \ Hours:9

Dynamic Programming Solutions of Problems using dynamic programmtechniquesg Definitions of convey
programming- Kuhn Tucker conditionsQuadraticProgramming;2 2 f ¥ Qa aSGK2R®

UNITcV | Random Process | Hours:9

Stochastic ProcegsClassification of Stochastic proce$¥isson proces$saussian procesdMarkovchains- Auto
correlation- Cross correlation

Total contact Hours: 45 | Total Tutorials: 15 | Total Practical Classes: | Total Hours:60

Text Books:

1. V. Krishnamurthy, V.P. Maiwa and J.L.ArékaL Yy G N2 RdzO G A 2 y  ihBliatedEgsBWebLIPres
Pvt. Ltd., New Delhi.
2. H.ATahad h LIS NJ dsdazhf AnIntroductioné, Mac MillianPublishing C0.1982.

Reference Books:

1. J.CPanZ& pdinhization andOperationsResearcld, Jain Publishers, New Delhi.
2. Kishore S TrivediProbability and Stadtics with ReliabilityQueuingand Computer Science Applicatians
John Wiley & Son2002.




Department :Electrical and Electronics Engineering| Programme:M.Tech. Electri@al Drivesand Contro)

Semester One Category TY

: . Hours / Week Credit Maximum Marks
SubjectCode | Subject 3 T S C CA SE | ™
EE151 Modern Control Theory 3 1 0 4 40 60 100

Prerequisite

The modeling of dynamic system in state space

To analyze the dynamic system for controllability abdervability
The design of pole placement controller and state observers
The stability of dynamic systems using Liapunov method

To formulate the optimal control problems and solve them

Objectives

Model any dynamic system using state space approach

Analyze the dynamic systems for controllability, observability and stability
Design controller and observer for systems modeled in state space

1 Solve optimal control problems and design optimal controller

Outcome

=A =4 4| =8 4 -4 8

UNIT¢ I Introduction to State Space Approach \ Hours:9

Modeling of physical systems using state space appr@aabdvantages of state space approach over trang
function model. State diagram, state space and state trajeat@tate space realizatiogcontrollable, observable
diagonal and Jordanaoonical forms¢ Similarity transformation¢ Transformationinto various canonica
realizations. Solution of Linear Time Invariant (LTI) state equatistate transition matrix and its properties
computational techniques.

UNITG Il | State Space Analysis | Hours:9

Eigen values and Eigen vectar€ayley Hamilton theoreng minimal polynomial concept Controllability and
Observabilityg Testsg Kalman decomposition technique.

UNITGIIl | State Feedback Controller Design | Hours:9

Controller design by state feedbaadNecessary and Sufficient condition forarbitrary pole placemestate
regulator problem. Tracking (Servo) problenstate feedback with integral control. Eigen structassignment.
Observer Design Full order/reducedbrder observer design observer based statieedback controk, separation
principle.

UNITGIV | Stability Analysis | Hours:9

Stability concepts; BIBO Asymptotic stabilitystability definitions in state spacgomainc stability theorems on
local and global stabilitg Lyapunov stabilitanalysis Krasovskii Method.

UNIT¢V | Optimal Control | Hours:9

Linear quadratic optimal regulator (LQR) problem formulatjaptimal regulatordesign by parameter adjustmer
(Lyapunov method); optimal regulator design byContinuous- time Algebraic Riccatti Equation (CARE
Introduction to Kalmatiilter ¢ optimal controller design using LQG framework.

Total contact Hours: 45 | Total Tutorials: 15 Total Practical Classes: | Total Hours:60

Text Books:

1. YI GadzKA] 2
2. YIF G &adzKA T 2

G a 2 RS NJ/Hall ofIydia p2 EtdNew Feh y1$8S NA y 3

NETR
h3aFdrs a{dF 4S8 { LI OS8all Ing/Nefvdesisayaloar.¥ / 2

Reference Books:

1. BiswaNattb I G GF X abdzYSNAOIE aSUiK2Ra ¥208 [ AYySEFN / 2
2. Gene.F.Franklin, J.David Powell and Abbas EmdmBA YA > & CS R0 I B8 y I/ Y2AY(Q

Pearson Edu. Asia, 2002.
3. Chicaz2y3 OKSYS G[ AySH NI Oxbil hed199@ K S2 NE YR 5844 ]




Department :Electrical and Electronics Engineering Programme:M.Tech. Electri@l Drivesand Contro)

Semester One Category TY

Hours / Week Credit Maximum Marks
L T P C CA SE | TM

SubjectCode| Subject

EE152 Power Electronic Circuiéed Systems 3 1 0 4 40 60 100

Prerequisite

o 1 To learnand design atural and forceccommutated Power converters
Objectives . o .
9 To learn vaonus switchingtechniques
1 Ableto design and analyze the performance of varipaaerelectronics circuits.
Outcome . L
1 To construcimprovedconverter topologies for speaifapplications

UNIT¢ | Natural Commutated Converters | Hours:9

Single phase and three phase controlled recti§@peration and performancanalysis of half and fullgontrolled
converter with RL, RLE loads with and withfreewheeling diodes converter - inverter operation- effect of
source impedanceinverter limit - performance at input and outpu¢ harmonics- ripple. Load commutated ang
forced commutated operatins¢ various modes, Dual converters, higher pulse converters.

UNITg I | CycloConverterand Voltage Controller | Hours:9

Principle of operation of cycloconverterghree phase to single phasethree phaseto three phase- input and
output performances- output voltage and frequencyanges- harmonics- pulse generation and controls fg
cycloconverter.Introduction to bidirectional switches Single phase and three phase ac voltagatroller -
output voltage controlg phase angle range per unit plotfor variousloads- input and output performance;
gating requirementg harmonics.

UNITGIII | Forced Commutated Converters | Hours:9

DC choppers operation of choppers forced commutated principle voltage andcurrent commutated choppers
choice ofcommutation circuit element, classA, B,C,D and E choppers chopper desigrg applicationsg design
principles.Inverters- Single phase forced commutated invertevoltage source; current source- analysis with R
and RL loads applications designprinciples.

UNIT¢IV | Modulation Techniques | Hours:9

Singlephase inverters: Principle of operation of half and full bridge invert@®srformance parameters Voltage
control - various PWM techniques square wave SPMWC¢ unipolar ¢ bipolar operation- Discontinuous PWM
low and highfrequency switching operatiorg performance comparisonThreephase inverters: Principle (¢
operation of 180 degree and 120 degreenduction mode inverters with star and delta connected loadsltage
control ofthree phase inverters Voltage control technigueg SVPWM; Multiphase inverteroperation for high
power.

UNIT¢V | High Power Applications | Hours:9

High power converters higher pulse operation series connected parallel connectedconverters- high power
inverters- phase shifted operatiog parallelconnected¢ cascaded connected invertecsinverters with/without
transformer¢design of high power converters and invertdrgtroduction to multilevel inverters diode clamped,
flying capacitor, cascade tymaultilevel inverterscomparison of multilevel invertersapplications

Total contact Hours: 45 | Total Tutorials: 15 | Total Practical Classes: | Total Hours:60

Text Books:

1. ad5d{ AYyIK I YR YRowesdFldctroyid® RdtayMeGryfwill Puldlishing Company Limite
New Delhj2003.

2. adl ® whPowedt EldRtEonias Circuits, Devices and Applicatjdhentice Hallndia, New Delhi, 2004.

3. 3. Mohan, Underland and Robbirgst 2 ¢ S NJ 9 f J8hD Wik 85HnS, 4 395

Reference Books:

1. / @ NA f Howey Resthodics, McGraMill InternationalEdiion, 1993.

2. 5SNB1 ! Power Elactiofiés Canverter Harmonics: Mpliise Methods for Clean PoweWiley-
IEEE Press, 1999.

3. D.Grahame Holmes, Thomas A. Lipalse WidthModulation for Power Converters: Principles a
Practice, Wiley\EEE Press.

4. J.Arrillaga,Yonghe H. Liu, N.R. Watson, N.J. Mur@glfCommutating Conveers for High Powe
Applicationg > W2 Ky 2200058 3 {2yax




Department :Electrical andElectronics Engineering | Programme:M.Tech. (Electral Drivesand Contro)

Semester One Category TY
Course Codel Course Name Hours / Week Credit Maximum Marks
L T P C CA SE| T™M
EE153 Sqlid State Controlled Electrical 3 1 0 4 40 60 | 100
Drives
Prerequisite:
w ¢2 fSFENYy O2y@SNISNI YR OK2LIISNI O2y (NP f
Objectives: |w ¢2 f SINYy GKS 02y OSLIJi 2F Of2aSR f22L) 02y
w ¢2 fSFENY |0o2dzi RAIAGIE O2y(iNRBE 2F RNARODS
w !'0AfAGE (2 RSUSNINAYS (GKS OKI NI OGSNR&AUGAO
Outcome: w !'oAfAdle (2 RSaAaly O2y@PSNISNI FSR RO RNA QG
w !'oAfAdle (2 RSaArAdy 2F Ot 2aSR 221 02y (NP
UNITC Speed Controbf DCMotors | Hours: 9

Industrial motor drive requirementstypical load torque speed curvesenergysavings variable speed drives
load dynamics and modelindoad type and dutyatio - motor choice- speed control principlesconstant torque-
constant powerg multi quadrant operations.

Solid state controlled DC moterconverter fed- chopper fedg operating modes;configurations- speed controk,
torque control ¢ speed reversat braking-regeneration- closed loop regulation Inching¢ joggingg effect of
saturation.

UNITgII | Designof Controllerand Converterfor DCDrives | Hours: 9

Closed loop operation speed regulatiorg speed loop- current loop¢ tracing of waveformg speed reversat,
torque reversalg with/ without braking and regeneratiolg design ofconverters and choppersfiring scheme-
simulation. Modeling of dc motors, converters, choppec®ntroller design, speed controller, current controlie
performance analysis with and without current controllesimulation.

UNITGIIl | Speed Controbf Induction Motor¢Stator Side | Hours:9

Comparison of different ac power controlleggrinciples of speed contra] variable voltage variable frequency
operation¢ constant flux operation constant power operatiort speed control of VSI and CSI fedresi- design
examples. Closed loop control schemadynamic and regenerative brakingspeed reversat tracing of critical
waveforms- effect of non sinusoidal supply.

UNIT¢IV | Speed Controbf Induction MotorcRotor Side | Hours:9

Torque slipcharacteristics; speed control through sliprotor resistance contrelchopper controlled resistance
equivalent resistance; TRC strategy characteristic relation between slip and chopper duty ratioombined
stator voltage control and rotor resistaa control¢ design solutions; closed loop control scheme. Slip pow
recovery- torque slip characteristicspower factor considerationg sub and super synchronous operatiotdesign
solutions- closed loop control scheme.

UNITq V | Speed Controbf Synchronous Motor Drives | Hours:9

Need for leading PF operationopen loop VSI fed drive group drive applicationsSelfcontrol ¢ margin angle
control - torque angle control power factor control-simple design examplegSlosed loop speed control schen
with various power controllersstarting methods brush less excitation systems

Total contact Hours: 45 | Total Tutorials: 15 | Total Practical Classes: | Total Hours:60

Text Books:

1.DDY &5 emanwSraamiconductor controlled devigePEntice Hallnternational New érsey, 1989.
2WOYNRAKY | YyZ a9 itModelingAdalysisid ZbidtedPiedikic@Sadl of India Pvt. Ltd., New Dell
2003.

3.Wda d®5 a dzNLIK & ThyrstordahttobaN4Conditbr®eEgandon Ress,Oxford, 1988.

Reference Books:

1.. Ay HiglzRowér Converters and AC Driggd/ileyIEEE Press.

2..dzES | dz¥ = | ®{ OK A S Midekipn of cgritol &sbemé ford28 &riegpbingeiVerlag, 1990.
3.. AYl f YWdderf Raér Eléctronics and AC DriyeRarson EducatiorfSingapore) Pte. Ltd., New Del
2003.

AWSI Yy .2yt | y&iabR GpeedEIScRidIrigeb EavaisierSpdnger verlag, May, 2000.
5. Werner LeonhardControl of Electrical Drives, 3 rd Edition, Springer, S2@0].

6. AusinHughes, Newneglectric Motors and Drives: Fundamentals, Types and Applications, Jan 2




Department :Electrical and Electronics Engineering Programme:M.Tech. (Electral Drivesand Contro)

Semester One Category LB

. . Hours / Week | Credit Maximum Marks
SubjectCode Subject 3 T P C CA SE | ™
EE13 SolidState $stens laboratory - - 3 2 60 40 100

Prerequisite

To provide a practical understanding of some of the concepts learnt in the theory cour

Objectives electrical Drives

The Students would have gained practical experience about some of the Theoretical cg

Outcome . ) .
learnt in theelectrical Drives

Listof Experiments:

Design and validation of solid state systems choosing any ten systems as listed below
1. Firing Puls&eneration Schemes for Two Pulse and Six Pulse Converters

Power Factor Improvement Methods

HigherPulse Converters

Thyristor Controlled Reactor

Thyristor Switched Capacitor

Thyristor Controlled Series Compensator

Three/Six Phase Delta Connected Thyri§tontrolled Reactor

Static Tap Changing of Transformer

. DGDC Converters

10. Three Phase Voltage Source Inverter

11. Single Phase Sinusoidal PWM Inverter

12. Multi-Level Inverters

©COoONO WD




Department :Electrical and Electronics Engineering| Programme:M.Tech. (Electral Drivesand Contro)

Semester Two Category TY
. . Hours / Week Credit Maximum Marks
SubjectCode| Subject 3 T P C CA SE | ™
EE155 Digital Controbnd Controller Design| 3 1 0 4 40 60 100
Prerequisite Modern Control Theory
9 Basics of digital control systems
9 The modeling of digital control system using state space approach
o 9 The analysis of digital control system for controllability and observability
Objectives : : .
9 The design of controllers using classical and state space appsgache
9 The stability of dynamic systems using Liapunov method
1 To formulate the optimal control problems and solve them
1 Understand the digital control concepts
1 Model any sampled data system using state space approach
o 1 Analyze the discrete time systems for controllability, observability and stability
utcome : . :
1 Design classical and pole placement controller and observer for systems modeled in
space
9 Solve discrete time optimal control problems
UNITG Introduction | Hours: 9

Introduction to discrete time control system Sampling and holding sample andhold device- D/A, A/D
conversion¢ sampling theoremg data interpolation¢ Z transform ¢properties - inverse Z transform Pulse
transfer function.

UNITq I | StateVariable Technique | Hours: 9

State equations of discrete time systemgsolution of state equatiorg state transition matrix, its propertiex
state space realization and state diagrgmpulsetransfer function from state equationcharacteristicequation-
Eigen valuesEigen vectors Similarity transformatiorg transformation into various canonicdrms.

UNITGIIl | Controllability, Observabilityand Stability | Hours:9

Controllability and observability of Lline&imme Invariant (LTI) discrete dagstemsc tests for controllability and
observability - relationship betweencontrollability, observability and pulse transfer functiorStability of LT
discrete time systemsWdzNE Q& & § Bilindatransiodmatiorsraeth@d- Lyapunov stability analysis

UNITGIV | Controller Desigrg | | Hours:9

Correlation between root locations inpdane and time responsedirect digitaldesign in Z and W plane (und
bilinear transform)PID controlleis proportional, integral and derivative modesdiscretization oftontinuous PIC
controller ¢ conventional tuning procedureg Reaction curvemethod of Ziegler Nicholg stability method of
Ziegler Nichols

UNITV | Controller Desigrg I | Hours:9

State feedback Design via pole placemeigt observer based state feedbaektroduction to digital redesign
optimal controllersg quadratic optimal controfsteady state quadratic optimal contrqbptimal state estimation
¢ Kalman filter-Extended Kalnmafilter.

Total contact Hours: 45 | Total Tutorials: 15 | Total Practical Classes: | Total Hours:60

Text Books:
1. YOh3IFGFXT a5A80NBGS GAYS O2yiNRf &aeaiasSvyaész tS
22 CNIyltAays t26Sttz 2Nl YlIysZ a5A3AR002 O2yd NPT
3. YFYYlYy a® a2dzRIFf&rs 45A3FA0FE O2yUNRfEéT W2KY

Reference Books:
1. a®D2L} £ 5 G5A3IA0GFE /2y GNRE |y Ril Bewbalh520@8F NA I 6 f S
221 FAKAAK ¢AGFNARE aaz2RSNYy O2yiNERt WwikyaadioBsy td.g200R K
3. . SyeAyoYdz2s W5A3IAGIE /2yGNREf &d2aiSYaQs HYR 9

10



Department :Electrical and Electronics Engineering| Programme:M.Tech. (Electral Drivesand Contro)

Semester Two Category TCM

. . Hours / Week Credit Maximum Marks
SubjectCode| Subject 3 T S C CA SE T M
EE156 Vector Controlled &Drives 3 0 2 4 50 50 100

Prerequisite | Solid State ControlleBlectricDrives

To introduce vector control concepts

Objectives To apply vector contrdkchniques to various AC Drives

Ability to incorporate closed loop control techniques using ttansformation for various powe|
Outcome converter applications

Ability to develop high performance closed loop controller for AC drives
UNIT¢ | DynamicModelling of InductionMotor \ Hours: 9

Dynamic modeling of induction machire®ynamic ég model, Axes transformation, Stationaryba frame to
d-g° frame transformation stationary d-g° frame to synchronously rotating frame®dj® transformation. Inverse
transformatiors.

Synchronously rotating frame reference frame moelebn equation, dynamic equivalent circuits; Stationary fra
modelSanley equations; Dynamic model state space equati@eneralized model in arbitrary, stator and rof|
reference frames. Electromagnetic torque and flux linkage equations.

UNITq I | Direct Vector Control ofnduction Motor | Hours: 9

Principles of vector contreScalar versus vector contrdfectorcontrol concept, DC motor analogy.
Direct vector contraFOGwith rotor flux orientation, Flux vector estimatievoltage model and current model.
Implementations using VSI and @8iect vector control of line side PWM rectifier.

UNITc I Indirect and Stator Flux Oriented Vector Control { Hours:9
Induction Motor

Indirect vector controlphasor diagramflux and slip speed estimation, implementation for servo drive waigien
loop flux contro) synchronous current control
Statorflux oriented controlVector control ofCSI fed drivesector control ofcycloconverter drive

UNITCIV | Vector Controlof Synchronous Motor Drives | Hours: 9

D-q axis(Park)model of synchronous machine®/ector control of Synchronous motogsField weakening modeg
Control strategies constant torque angle control, Unity power factor control, Constant mutual flux con
Optimum torque per ampere control and flux weakening control; Implementation uShg

UNITq V Direct Torque Control | Hours: 9

Direct torque and Flux Contrdlorque expression with stator and rotor fluxé&pntrol strategy, DTC of Inductig
motor using Direct self control and space vector modulation.

Total contact Hours: 45 | Total Tutorials: | Total Practical Classe80 | Total Hours75
Text Books:
1. Bimal K.BoseiModern Power Electronics and AC Drives, Pearson Edud&ingapore) Ltd., New Delk
2003.

2. R.Krishnan, Electric Motor Drivddodeling, Analysis, and ContrérenticeHall of Indian Private Limiteg
New Delhi, 2003.

Reference Books:

1. | Boldea and S.A.Nasax/ector Control of AC Drive<CRC Press LLC, 1992.

2. D.W. Novotny and T.A.Lip&d/ector control and dynamics of AC drigeBxford Science Publicationy
1996.

3. Paul, C, Krause, Oleg Wasynczuk and Scott D. Sutshrdfysis of Electrigachinery and Drive Systeg)s
IEEE Press, Wiley Interscierg)?2.

4. Nguyen Phung Quang and J@mgdreas Dittrich@Vector Control of Thregphase AC MachinésSpringer
Verlag Berlin and Heidelberg GmbH & Co. KG, 2008.

11



Department :Electrical and Electronics Engineering Programme:M.Tech. (Electral Drivesand Contro)

Semester Two Category LB

: . Hours / Week Credit | Maximum Marks
SubjectCode Subject 3 T S C CA SE T T™
EEE157 Bectrical Drives Laiyatory - - 3 2 60 40 | 100

Prerequisite

Objectives electrical Drives

To provide a practical understanding of some of the concepts learnt in the theory cour

Outcome

concepts learnt in thelectrical Drives

The Students would have gained practiedperience about some of the Theoretiq

List of Experiments:
Simulation study of following drive systems

1. Analysis of 1 phase angle controlled converter drives and case study on closed loop speed control.
Analysis of 3 phase angle controlled converter drives and case study on closed loop speed control.
Transfer function modelling of DC motor and design of speed and current loop feedback controllers
Analysis of DC chopper drives and case study on clospapmed control.

v/f control of PWM inverter based three phase Induction motor.
V/f control of three phased Induction motor using Cyctmverters
Rotor resistance scheme in wounotor Induction motor.
Slip Power recovery scheme in Wound rotor Inductibachine.
Modeling of three Phase Square cage Induction Motor

10 Direct vector control of Induction Motor.

11. Modeling and controbf Permanent Magnet Brushless DC motor.
*Demonstration Experiments

1. Study of single phase Half controlled converter fed DC motor.

2. Study of thregphased Inverter fed induction motor drives

©COoONO WD
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Department :Electrical and Electronics Engineering Programme:M.Tech. (Electral Drivesand Contro)

Semester Two Category PR
. . Hours/week Credit | Maximum marks
Subject code| Subject 3 T S C CA | SE | T™
Research Methodology - - 3 1 100 0 |100

Prerequisite -

Objectives E

To educate students to methods of selection of research problems
To expose students to different research methods

Outcomes

9 Students will be capable to identify and narrow down to the area of research on the
the requirements of industrial and global requirements

1 Students will exhibit the domain skill to choose suitable research methods to ex
research effectively

1 Sudents will possess knowledge to further their academic program, namely,
program.

Definition of research: Researchg Definition; Concept of Construct, Postulate, Proposition, Thg
Hypothesis, Law, Principle. Definition and Dimension of a Th&angtions and Characteristics; Types
Theory: General Theory and Particular/ Empirical Theory. Cases and their Limitations; Causal R
Philosophy and validity of research. Objective of research.
Characteristics of research/arious functions thatlescribe characteristics of research such as system
valid, verifiable, empirical and critical approach.

Types of researchPure and applied research. Descriptive and explanatory research. Qualitativ
guantitative approaches.

Research procedureFamulating the Research Problem, Literature Review, Developing the objeg
Preparing the research design including sample. Design, Sample size.
Considerations in selecting research probleRelevance, interest, available data, choice of data, Ana
of data, Generalization and interpretation of analysis.

Outcome of researchSignificance of report writing Layouts of the research repogtTypes of reports
Oral presentation¢ Mechanics of writing research repoct Precautions for writing research refs ¢
Plagiarism and copy right violatigrPatent writing and filing.

Total contact hours: Total tutorials: - ‘ Total practical classes: 1q

Total hours: 15

Reference books:

1. Dawson, Catherind’ractical Research MethoddBS Publishers and Distributors, New Delhi, 2002
2. Kothari, C.RResearch Methodologiethods and Technique®Viley Eastern Limited, New Delhi, 1985.
3. Kumar, RanijitResearch Methodology, A Stby-Step Guide for Beginner@nd.ed), Pearson Education,

Singa

pore, 2005.
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Department :Electrical and Electronics Engineering

Programme:M.Tech. (Electral Drivesand Contro)

Semester  Three Category PR

. . Hours / Week Credit Maximum Marks
SubjectCode | Subject 3 T P C CA SET ™
EE1S Project Phasé¢ - - - 9 150 | 150 | 300
Prerequisite
Objectives To develop a solution to existing problem in Electric Drives and Control
Outcome The sudentscan able to perform literature survey, indentify a problem and solve it

Description: An individual project needs to be performed by each student under a supervisor. Specific re
problem needs to be identified through detailed literature survey. The theoretical/simulation study needs

carried out. The results along with the liténae survey have be submitted as a report.

14



Department :Electrical and Electronics Engineering Programme:M.Tech. (Electral Drivesand Contro)
Semester  Four Category PR

: . Hours / Week | Credit Maximum Marks
SubjectCode | Subject 3 T P C CA SET ™
EESB0 Project Phasél - - - 14 200 | 200 | 400

Prerequisite

1 To develop an additional solution or further improvement to the problem identifie

Objectives Phasel
9 The students can able to compare their results with the state oftieontributions.
Outcome 1 Can provide improvements, perform an application specific design and developm

proto-type models

Description: The problem identified in the Phasé may be further investigated. The improved solution may,

provided. The prototypesystem may be developed with appropriate design. A separate report needs
submitted.

15



SYLLABUS (Elective Subjects)
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Department :Electrical and Electronics Engineering| Programme:M.Tech. (Electral Drivesand Contro)

Semester Category TY

. . Hours / Week Credit Maximum Marks
SubjectCode | Subject 3 T S C CA SE | ™
EEE51 Adaptive Control Theory 3 1 0 4 40 60 100

Prerequisite

To understand the basics atlaptive control

To understand the concept of model reference adaptive systems

To know the adaptation mechanisms such as autong and gain scheduling
To know few applications of adaptive control

Objectives

Understands the model reference adaptisyestems
Know the autetuning and gain scheduling methods
Understands the applications of adaptive control concepts to physical systems

Outcome:

=A =4 =4 a4 -4

UNITG Modelingand Simulation | Hours: 9

Linear Feedback. Effect of process variations. Classifications of Adaptive-célamieling , Frequency , Impuls
Step Response methods. Simulations%#rid 2nd order systems.

UNIT¢Il | Identification Technique | Hours: 9

Off-line. online methods . Least square. Recursive least squied memory .maximum likelihoadnstrumental
variable. Stochastic approximate method.

UNITGIIl | MRAS & STC | Hours: 9

Introduction . the gradient approach . MIT rule Liapunov Functi@wntrolpolicies . Pole placement contr
minimum variance control . Predictive control.

UNITgIV | Auto-Tuningand Gain Scheduling | Hours: 9

ID control . auto tuning technique . Transient response methods. Methods based on relay feedback
oscillations . Principle and desighgain scheduling controllerdNon linear transformations. Applications of gé
scheduling.

UNITV | Applicationsand Expert Control | Hours: 9

Industrial adaptive controllers. Process control. shipering . Adaptive signgdrocessing. Extremum contrg
expert control system . Learning systems. Introduction to Néurpzy controllers.

Total contact Hours: 45 | Total Tutorials: 15 | Total Practical Classes: | Total Hours:60

Text Books:

1. Karl.J.AstromBjorn Wittenmark, Adaptive Control, Pearson Education, pvt. Ltd 1995.
2. Goodwin G.C Sin KS New Jerselgptive Rtering, Prediction and contrpPrentice Hall inc. 1984.

Reference Books:

1. Harris C.J. Billings. S.A., Self tuning and Adaptive control, Peter pereginius Ltd., 1984.
2. lIsermann R, Digital Control System vol. | & Il, Narosa Publishing House, Reprint 1993.
3. Mendal JM, Marcel dekkaBjscrete Technique of Parameter Estimate, New YI&K3.

17



Department :Electrical and Electronics Engineering| Programme:M.Tech. (Electral Drivesand Contro)

Semester Category TY

. . Hours / Week Credit Maximum Marks
SubjectCode| Subject 3 T S C CA SE | ™
EEES52 Advancedigital Signal Processing 3 1 0 4 40 60 100

Prerequisite

To understand the concepts of digital signals and systems

To understand the design of digital filters

To know the concept of adaptive filters and to know its applications
To understandhe concept of sampling rate alteration

To study and understand the different Digital signal processors.

Objectives

Analyze and classify the digital signals and systems.
Design digital filters, adaptive filters

Do sampling rate alterations

Understand anathoose different digital signal processors for electrical control applicat

Outcome

=4 =4 =4 -8 -8 -8 - - -9

UNITG Discrete Time Signals | Hours: 9

Introduction to Discrete time signals LTI syststability-propertiessamplingfrequencydomainRepresentation ol
discrete timesignals and systems .Discrete random sigrizatisansforms. propertiesinverse Z transforms.

UNITC II | Digital Filter Design | Hours: 9

Design of IIR filterfilter structures . Design from analog filter; Design offlRiRs - structures windowing- Design
examples.

UNITGIIl | Adaptive Digital Filters | Hours: 9

Adaptive filters. Examples of Adaptive filtering. The minimum mean square @tterion; The Widrow and Hof
LMS Algorithm. Recursive least square Algorithm .Applications

UNITCIV | Applicationof Sampling Rate Alteration | Hours: 9

The basic sample rate Alteration Devigélters with samplig rate Alterationsystems,Multistage Desigrof
Decimators and InterpolatorsArbitrating ratesampling rate coverter. Polyphase decompositiondigital filter
design-Application.

UNITV | Digital Signal Processors | Hours: 9

Digital signal processarsntroduction DSP processor memory Architecture. some example of DSP proce
pipelining - overview of TMS 320 family DSP processor .First generations TMS 320eix to sixth generat
320chbx processor.

Total contact Hours: 45 | Total Tutorials: 15 | Total Practical Classes: | Total Hours:60

Text Books:

1. Sanjit K. MitraDigital signalprocessing: A Computer Based Approach, Tata McGraw hill Pub. Co
Limited New Delhi, 2001.

2. Andreas AntoniouDigital Filters: Analysis, Design and Application. Tata McGraw hill Pub. Co
Limited New Delhi, 2001.

Reference Books:

1. Alan Oppenheim. V and Ronals W. Schdagital 9gnal processing, Prentice Hall of India Private Limi
New Delhi, 1992.

2. Simon Haylaim and Barry van ve8ignals and systems, John wiley and sons India, 1998.

3. S.Salivahanamigital signal processingat Mc Graw Hill Education Private Limited, New Delhi, 2010.
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Semester Category TY
. . Hours / Week Credit Maximum Marks
SubjectCode| Subject 3 T S C CA SE | M
Diagnosisnd Protectionfor Solid 3 1 0 4 40 60 100
EEES3
State Systems
Prerequisite
9 To understand the basics of adaptive control
Obiectives 1 To understand the concept of model reference adaptive systems
) 1 To know theadaptation mechanisms such as autming and gain scheduling
9 To know few applications of adaptive control
1 Understands the model reference adaptive systems
Outcome 1 Know the autetuning and gain scheduling methods
9 Understands the applications of adaptigentrol concepts to physical systems
Protectionand Fault Diagnosisf Converter Hours: 9
UNIT¢ |
Systems

Protections to SCR based power conv@rsystems: devices, convertersturallycommutated converters . singl
and three phase convertersdual converters cyclaconverters- higher pulse converters . forced commutats
choppers/invertersFault diagnosis of converters: device failuresmmutation failures . phase

failures; Fault diagnosis of control loops: failure of controller and limjtesensorand reference, starting an
braking.

UNIT¢I Protectionand Diagnosi®f Solid State Deviceis Hours: 9
Power Systems

Protections to solid stateompensators/voltage regulatolTCR, TCS, SVC, TGREC, solid state tap chang
Fault diagnosis through waveform/performancanalysis of device failures, phase failures, sensor faily
Protection and faultliagnosis of filteraging opassive components and detuninguto tuning
methods.

UNITc Il | Protectionand Fault Diagnosisf Solid State Drives | Hours: 9

Protections to solid state DC drivefield failures, armature failures, commutatshort/open, operations with
converter/chopper failures . device, input source, filtmponent failuresClosed loop control failuregailure of
controllers and limiters, sensor angferences. Diagnosis of solid state dc drive systems faudtarting and
braking.

UNITGIV | ProtectionAnd Diagnosi€f Solid State £Drives | Hours: 9

Protection to AC Machines phase failuresgslipring/brush failures, bearing failures; Effects of solid stat
converter/inverter systems failures of device, PWidddulators, input source, filter componertyoltage/current
ripple effects, closetbop failures: failure of controller . senseoreferences. Diagnosis of solid state ac

drive systems faults.

UNITq V | Protection And Diagnosi€Of HVDC, UPSnd ExcitationSystems | Hours: 9

Protection and faults in HYDC, UPS, Generator excitation systems: indeydtexhs, multiple systems operatir
in parallel/series. redundancydiagnosis ofaults through characterization. Analysis of simple faults in com
solid statesystems

Total contact Hours: 45 | Total Tutorials: 15 | Total Practical Classes: | TotalHours:60

Text Books:

1. Mohan, Underland and RobbirBpwer Electronics, John Wiley &Sons, 1995.

2. D.Grahame Holmes, Thomas A. Lipajse Width Modulation for Power Converters: Principles
Practice, Wiley\EEE Press, Year.

3. Jos Arrillaga, Yongh#. Liu, Neville R. Watson, Nicholas J. MurggffCommutating Converters for Hig
Power Applications, John Wiley & Sons, 2009.

4. Bimal K.BoselMlodern Power Electronics and AC Drives, Pearson Education (Singapore) Ltd., Ne
2003.

5. K.R.PadiyarractsControllers in Power Transmission aDdtribution New Age International (P) Limite
New Delhi, 2007.

Reference Books:

1. Andrzej M. TrzynadlowsHKntroduction to Modern Power Electronics, John Wiley & Sons, 2010.
2. R. Mohan and R.K.Varm@hyristorBased FACTS Controllers for Electrical Transmission System
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Press . A John Wiley and Sons, Inc. Publications. Year.

Bin Wu High-Power Converters and AC Drives, WHEKE Press.
Vijay K. SoodilVDC and FACTS Controller: Application of Static Gers/er power systems, IEEE Pov
Electronics and Power Systems series, Kluwer Academic publishers, Boston, 2004.

Vector Control of Thre®hase AC Machines: System Development in the Practice, Nguyen Phung

JorgAndreas Dittrich, Springer, 2008.
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Semester Category TY

. . Hours / Week Credit Maximum Marks
SubjectCode| Subject 3 T S C CA SE | ™
EEE54 Embedded Systems 3 1 0 4 40 60 100

Prerequisite

To know theconcept of embedded system

To understandtie architecture of embedded system

To know theperipherals used in embedded system

To know theconcept of RTOS

To know theTestingand validation of embedded system

Objectives

Understandshe architecture of embedded system
Knows the pripherals used in embedded system
Understands the grformance metrics of RTOS

Knows the ésting and validation of embedded systems

Outcome

=4 =4 =4 -8 -8 -8 - - -9

UNIT¢ | Introduction to Embedded Systems | Hours: 9

Introduction to embedded systenDefinition and ClassificationOverview ofProcessors and hardware units in
embedded systeng Software embedded intthe system¢ Exemplary Embedded System&mbedded System
on a Chip (SoC).

UNITC Il | Embedded System Architecture | Hours: 9

Microcontroller Architecture- Motorola 68HC14PIC Memory System ArchitectureCaches Virtual Memory-
Memory Management Unit and Address Translati®f® Subsystem- Busywait 1/0 - DMA - Interrupt driven 1/0-
Co processors and Hardware Accelerater$rocessor PerformanceEnhancement- Pipelining -Superscalar
Execution

UNITGIII | Embedded Computing Platform | Hours:9

CPU Bus Bus Protocols Bus Organization Memory Devicesand their Characteristics RAM ROM, UVRON
EEPROM, Flash MemoriDRAM- 1/O Devices Timers and CounteraVatchdog Timers Interrupt Controllersg
DMA Controllers.

UNITCIV | Real Time Operating Systems | Hours:9

Definitions of process, tasks and threagld/O Subsystems Interrupt Routines Handling in RTORTOS Tag
scheduling modelsHandling of task scheduling and latency and deadlines as performance nqgefi®sperative
Round Robin SchedulimgCase Studis of Programming with RTOS.

UNIT¢V | Validationand Testingof Embedded Systems | Hours:9

A/D and D/A ConvertersDisplays Keyboards Infrared devices Component
Interfacing- Memory Interfacing 1/0O Device Interfacinglnterfacing Protocols
Implementation - Development EnvironmenDebugging Techniques
Manufacturing and Testing.

Total contact Hours: 45 | Total Tutorials: 15 |  Total Practical Classes: | Total Hours:60
Text Books:
1. RajkamalgEmbedded Systems Architecture, Programming Radign, &ta McGrawHill, First reprint Oct
2003.

2. Embedded Systems Design, Second Edition, Steve Heath, ElseviBwtridi 2007.

Reference Books:

1. Shibu K \Wintroduction to Embedded systemsTata McGraw Hill First prir2009.

2. David E.Simo®An Embedded Software PrimePearson Education Asi2000.

3. FrankVahid and Tony GivargiEmbedded Systems Desigi\ unified Hardware /Software Introductién
John Wiley, 2002.

4. Wayne Wolf,dComputers as Components; Principles of Embedded Computing SystégméDBdorgan
Kaufman Publishers, 2001.
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