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PONDICHERRY ENGINEERING COLLEGE, PUDUCHERRY ς 605 014 
 

CURRICULUM AND SYLLABI FOR AUTONOMOUS STREAM 
 

M.TECH. (ELECTRICAL DRIVES AND CONTROL) COURSES  
(FOR STUDENTS ADMITTED FROM ACADEMIC YEAR 2015-16 ONWARDS) 

 

CURRICULUM 
 

I SEMESTER 
 

Subject 

Code 
Subjects Category 

Periods Marks 
Credits 

L T P CA SE TM 

MA156 Mathematics TY 3 1 0 40 60 100 4 

EE151 Modern Control Theory TY 3 1 0 40 60 100 4 

EE152 Power Electronic Circuits and Systems TY 3 1 0 40 60 100 4 

EE153 Solid State Controlled Electrical Drives TY 3 1 0 40 60 100 4 

 Elective-I TY 3 1 0 40 60 100 4 

 Elective-II TY 3 1 0 40 60 100 4 

EE154 Solid State Systems Laboratory LB 0 0 3 60 40 100 2 

Total Credits 26 

 
 
 
II SEMESTER 
 

Subject 

Code 
Subjects Category 

Periods Marks 
Credits 

L T P CA SE TM 

EE155 Digital Control and Controller Design TY 3 1 0 40 60 100 4 

EE156 Vector Controlled AC Drives TCM 3 0 2 50 50 100 4 

 Elective-III TY 3 1 0 40 60 100 4 

 Elective-IV TY 3 1 0 40 60 100 4 

 Elective-V TY 3 1 0 40 60 100 4 

 Elective-VI TY 3 1 0 40 60 100 4 

EE157 Electrical Drives Laboratory LB 0 0 3 60 40 100 2 

EE158 Research Methodology PR 0 0 3 100 - 100 1 

Total Credits 27 
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III SEMESTER 
 

Subject 

Code 
Subjects Category 

Periods Marks 
Credits 

L T P CA SE TM 

EE159 Project Phase - I PR    150 150 300 9 

Total Credits 9 

 
 
 
 
IV SEMESTER 
 
 

Subject 

Code 
Subjects Category 

Periods Marks 
Credits 

L T P CA SE TM 

EE160 Project Phase - II PR    200 200 400 14 

 Professional Development Courses 

(Two One Credit Courses) 

PR    200  200 2 

Total Credits 16 

 
 
A representative list of processional development courses is given below: 

a) Industrial training (Limited to one credit) 
b) Specific field knowledge training (Limited to a maximum of two credits) 
c) Seminar related with directed study (Limited to a maximum of two credits) 
d) Paper presentation in SCI journals (Limited to one credit) 

 
#CA-Continuous Assessment, SE-Semester examination, TM-Total marks,  
*TY-Theory, TCM=Theory with mini project, LB-Laboratory, PR-Practice 
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LIST OF ELECTIVES 
 

Sl. No. Subject 

Code 
Subjects 

Category 

1 EEE51 Adaptive Control Theory TY 

2 EEE52 Advanced Digital Signal Processing TY 

3 EEE53 Diagnosis and Protection for Solid State Systems TY 

4 EEE54 Embedded Systems TY 

5 EEE55 Flexible AC Transmission System Controllers TY 

6 EEE56 FPGA Based System Design TY 

7 EEE57 Fuzzy Control TY 

8 EEE58 Modern Power Electronic Converters TY 

9 EEE59 Neural Networks TY 

10 EEE60 Nonlinear Control Systems TY 

11 EEE61 Optimal Control Theory TY 

12 EEE62 Power Electronics in Power Systems TY 

13 EEE63 Power Quality TY 

14 EEE64 Wind Energy Conversion Systems TY 

15 EEE65 Special Electrical Machines TY 
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Department : Mathematics Programme: M.Tech. (Electrical Drives and Control) 

Semester      : One Category      : TY 

Subject Code Subject Name 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

MA156 Mathematics 3 1 0 4 40 60 100 

Prerequisite  

Objectives 
¶ To introduce LPP ideas 

¶ To familiarize the students with ideas of Linear algebra 

¶ To introduce stochastic problem 

Outcome 
¶ Understand LPP  

¶ Understand vector space and transformation can able to apply random process 
UNIT ς I Vector Spaces Hours:  9 

Vector spaces, subspaces, span of a set, linear independence and dependence, Dimension and Bases, inner 
product spaces - Gram-Schmidt orthogonalization. 

UNIT ς II Linear Transformations Hours:  9 

Definition and examples, Range and Kernel of a linear map, rank and nullity, Inverse of a linear transformation, 
consequences of Rank-Nullity theorem, the space L (U, V), composition of linear maps, Matrix associated with a 
linear map and linear map associated with a matrix. 

UNIT ς III Linear Programming Hours: 9 

Basic concepts ς Graphical and Simplex methods - Big M-techniques ς Two Phase methods. 

UNIT ς IV Dynamic and Quadratic Programming Hours: 9 

Dynamic Programming ς Solutions of Problems using dynamic programming techniques ς Definitions of convex 
programming - Kuhn Tucker conditions ς Quadratic Programming ς ²ƻƭŦΩǎ aŜǘƘƻŘΦ 

UNIT ς V Random Process Hours: 9 

Stochastic Process ς Classification of Stochastic process - Poisson process -Gaussian process - Markov chains - 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.Arora, άAn LƴǘǊƻŘǳŎǘƛƻƴ ǘƻ [ƛƴŜŀǊ !ƭƎŜōǊŀέΣ Affiliated East West Press 
Pvt. Ltd., New Delhi. 

2. H.A.Taha, άhǇŜǊŀǘƛƻƴǎ wesearch ς An Introductionέ, Mac Millian Publishing Co., 1982. 

Reference Books: 

1. J.C.PantΣ άhptimization and Operations Researchέ, Jain Publishers, New Delhi. 
2. Kishore S Trivedi, άProbability and Statistics with Reliability, Queuing and Computer Science Applicationsέ, 

John Wiley & Sons, 2002. 
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Department : Electrical and Electronics Engineering Programme: M.Tech. (Electrical Drives and Control) 

Semester      : One Category      : TY 

Subject Code Subject 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EE151 Modern  Control  Theory 3 1 0 4 40 60 100 

Prerequisite  

Objectives 

¶ The modeling of dynamic system in state space 

¶ To analyze the dynamic system for controllability and observability 

¶ 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 

Outcome 

¶ 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 

¶ Solve optimal control problems and design optimal controller 

UNIT ς I Introduction to State Space Approach Hours: 9 

Modeling of physical systems using state space approach ς advantages of state space approach over transfer 
function model. State diagram, state space and state trajectory ς state space realization ς controllable, observable, 
diagonal and Jordan canonical forms ς Similarity transformation ς Transformation into various canonical 
realizations. Solution of Linear Time Invariant (LTI) state equation ς state transition matrix and its properties ς 
computational techniques. 

UNIT ς II State Space Analysis Hours: 9 

Eigen values and Eigen vectors ς Cayley Hamilton theorem ς minimal polynomial concept ς Controllability and 
Observability ς Tests ς Kalman decomposition technique. 

UNIT ς III State Feedback Controller Design Hours: 9 

Controller design by state feedback ςNecessary and Sufficient condition forarbitrary pole placement- state 
regulator problem. Tracking (Servo) problem ς State feedback with integral control. Eigen structure assignment. 
Observer Design ς Full order/reduced order observer design ς observer based state feedback control ς separation 
principle. 

UNIT ς IV Stability Analysis Hours: 9 

Stability concepts ς BIBO Asymptotic stability - stability definitions in state space domain ς stability theorems on 
local and global stability ς Lyapunov stability analysis - Krasovskii Method. 

UNIT ς V Optimal Control Hours: 9 

Linear quadratic optimal regulator (LQR) problem formulation ς optimal regulator design by parameter adjustment 
(Lyapunov method) ς optimal regulator design by Continuous - time Algebraic Riccatti Equation (CARE) - 
Introduction to Kalman filter ς optimal controller design using LQG framework. 

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

Text Books: 

1. YŀǘǎǳƘƛƪƻ hƎŀǘŀΣ άaƻŘŜǊƴ /ƻƴǘǊƻƭ 9ƴƎƛƴŜŜǊƛƴƎέΣ tǊŜƴǘƛŎŜ Hall of India pvt. Ltd., New Delh, 1989. 
2. YŀǘǎǳƘƛƪƻ hƎŀǘŀΣ ά{ǘŀǘŜ {ǇŀŎŜ !ƴŀƭȅǎƛǎ ƻŦ /ƻƴǘǊƻƭ {ȅǎǘŜƳǎέΣ tǊŜƴǘƛŎŜ Hall Inc., New Jersey, 1967. 

Reference Books: 

1. Biswa Nath 5ŀǘǘŀΣ άbǳƳŜǊƛŎŀƭ aŜǘƘƻŘǎ ŦƻǊ [ƛƴŜŀǊ /ƻƴǘǊƻƭ {ȅǎǘŜƳǎέΣ 9ƭǎŜǾƛŜǊΣ 2005. 
2. Gene.F.Franklin, J.David Powell and Abbas Emami-bŀŜƛƴƛΣ άCŜŜŘōŀŎƪ /ƻƴǘǊƻƭ ƻŦ 5ȅƴŀƳƛŎ {ȅǎǘŜƳǎέΣ 

Pearson Edu. Asia, 2002. 
3. Chi-¢ǎƻƴƎ ŎƘŜƴΣ ά[ƛƴŜŀǊ {ȅǎǘŜƳ ¢ƘŜƻǊȅ ŀƴŘ 5ŜǎƛƎƴέΣ Oxford Press, 1999. 
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Department : Electrical and Electronics Engineering Programme: M.Tech. (Electrical Drives and Control) 

Semester      :  One Category      : TY 

Subject Code Subject 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EE152 Power  Electronic  Circuits and  Systems 3 1 0 4 40 60 100 

Prerequisite  

Objectives 
¶ To learn and design natural and forced commutated Power converters 

¶ To learn various switching techniques 

Outcome 
¶ Able to design and analyze the performance of   various power electronics circuits. 

¶ To construct improved converter topologies for specific applications 

UNIT ς I Natural Commutated Converters Hours: 9 

Single phase and three phase controlled rectifier ς operation and performance analysis of half and fully controlled 
converter with RL, RLE loads with and without freewheeling diodes - converter - inverter operation - effect of 
source impedance -inverter limit - performance at input and output ς harmonics - ripple. Load commutated and 
forced commutated operations ς various modes, Dual converters, higher pulse converters. 

UNIT ς II Cyclo-Converter and Voltage Controller Hours: 9 

Principle of operation of cycloconverters - three phase to single phase - three phase to three phase - input and 
output performances - output voltage and frequency ranges - harmonics - pulse generation and controls for 
cycloconverter. Introduction to bi-directional switches - Single phase and three phase ac voltage controller - 
output voltage control ς phase angle range ς per unit plot for various loads - input and output performance ς
gating requirements ς harmonics. 

UNIT ς III Forced Commutated Converters Hours: 9 

DC choppers - operation of choppers - forced commutated principle - voltage and current commutated choppers - 
choice of commutation circuit element ς class A, B, C, D and E choppers ς chopper design ς applications ς design 
principles. Inverters - Single phase forced commutated inverter ς voltage source ς current source - analysis with R 
and RL loads ς applications - design principles. 

UNIT ς IV Modulation Techniques Hours: 9 

Single-phase inverters: Principle of operation of half and full bridge inverters ςPerformance parameters ς Voltage 
control - various PWM techniques ς square waveς SPMW ς unipolar ς bipolar operation - Discontinuous PWM - 
low and high frequency switching operation ς performance comparison. Three-phase inverters: Principle of 
operation of 180 degree and 120 degree conduction mode inverters with star and delta connected loads ς voltage 
control of three phase inverters - Voltage control techniques ς SVPWM ς Multiphase inverter operation for high 
power. 

UNIT ς V High Power Applications Hours: 9 

High power converters - higher pulse operation - series connected ς parallel connected converters - high power 
inverters - phase shifted operation ς parallel connected ς cascaded connected inverters ς inverters with/without 
transformer ςdesign of high power converters and inverters. Introduction to multilevel inverters - diode clamped, 
flying capacitor, cascade type multilevel inverters -comparison of multilevel inverters ς applications 

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

Text Books: 

1. aΦ5Φ{ƛƴƎƘ ŀƴŘ YΦ.ΦYƘŀƴŎƘŀƴŘŀƴƛΣ άPower Electronicsέ, Tata McGraw-Hill Publishing Company Limited, 
New Delhi, 2003. 

2. aΦIΦ wŀǎƘƛŘΣ άPower Electronics Circuits, Devices and Applicationsέ, Prentice Hall India, New Delhi, 2004. 
3. 3.  Mohan, Underland and Robbins, άtƻǿŜǊ 9ƭŜŎǘǊƻƴƛŎǎέΣ John Wiley &Sons, 1995 

Reference Books: 

1. /ȅǊƛƭ [ŀƴŘŜǊΣ άPower Electronics, McGraw Hill International Edition, 1993. 
2. 5ŜǊŜƪ !Φ tŀƛŎŜΣ άPower Electronics Converter Harmonics: Multi-pulse Methods for Clean Powerέ, Wiley-

IEEE Press, 1999. 
3. D.Grahame Holmes, Thomas A. Lipo, Pulse Width Modulation for Power Converters: Principles and 

Practice, Wiley-IEEE Press. 
4. J.Arrillaga, Yonghe H. Liu, N.R. Watson, N.J. Murray, Self-Commutating Converters for High Power 

ApplicationsέΣ WƻƘƴ ²ƛƭŜȅ ϧ {ƻƴǎΣ 2009. 
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Department : Electrical and Electronics Engineering Programme: M.Tech. (Electrical Drives and Control) 

Semester      : One Category      : TY 

Course Code Course Name 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EE153 
Solid  State  Controlled Electrical  
Drives 

3 1 0 4 40 60 100 

Prerequisite:  

Objectives: 
ω ¢ƻ ƭŜŀǊƴ ŎƻƴǾŜǊǘŜǊ ŀƴŘ ŎƘƻǇǇŜǊ ŎƻƴǘǊƻƭ ƻŦ ŘŎ ŘǊƛǾŜǎ  
ω ¢ƻ ƭŜŀǊƴ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ŎƭƻǎŜŘ ƭƻƻǇ ŎƻƴǘǊƻƭ ƻŦ !/ ŀƴŘ 5/ ŘǊƛǾŜǎ  
ω ¢ƻ ƭŜŀǊƴ ŀōƻǳǘ ŘƛƎƛǘŀƭ ŎƻƴǘǊƻƭ ƻŦ ŘǊƛǾŜǎ  

Outcome: 
ω !ōƛƭƛǘȅ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ŘǊƛǾŜǎ  
ω !ōƛƭƛǘȅ ǘƻ ŘŜǎƛƎƴ ŎƻƴǾŜǊǘŜǊ ŦŜŘ ŘŎ ŘǊƛǾŜǎ ŀƴŘ ŎƘƻǇǇŜǊ ŦŜŘ ŘŎ ŘǊƛǾŜǎ  
ω !ōƛƭƛǘȅ ǘƻ ŘŜǎƛƎƴ ƻŦ ŎƭƻǎŜŘ ƭƻƻǇ ŎƻƴǘǊƻƭ ƻŦ ŘǊƛǾŜǎ  

UNIT ς I Speed Control of DC Motors Hours:  9 

Industrial motor drive requirements - typical load torque speed curves ς energy savings - variable speed drives - 
load dynamics and modeling - load type and duty ratio - motor choice - speed control principles - constant torque - 
constant power ς multi quadrant operations. 
Solid state controlled DC motor - converter fed - chopper fed ς operating modes ςconfigurations - speed control ς 
torque control ς speed reversal - braking -regeneration - closed loop regulation - Inching ς jogging ς effect of 
saturation. 

UNIT ς II Design of Controller and Converter for DC Drives Hours:  9 

Closed loop operation - speed regulation ς speed loop - current loop ς tracing of  waveforms ς speed reversal ς 
torque reversal ς with/ without braking and regeneration ς design of converters and choppers - firing scheme - 
simulation. Modeling of dc motors, converters, choppers - controller design, speed controller, current controller ς 
performance analysis with and without current controller - simulation. 

UNIT ς III Speed Control of Induction MotorςStator Side Hours: 9 

Comparison of different ac power controllers ς principles of speed control ς variable voltage - variable frequency 
operation ς constant flux operation - constant power operation ς speed control of VSI and CSI fed drives - design 
examples. Closed loop control schemes - dynamic and regenerative braking - speed reversal ς tracing of critical 
waveforms - effect of non- sinusoidal supply. 

UNIT ς IV Speed Control of Induction MotorςRotor Side Hours: 9 

Torque slip characteristics ς speed control through slip - rotor resistance control- chopper controlled resistance ς 
equivalent resistance ς TRC strategy ς characteristic relation between slip and chopper duty ratio - combined 
stator voltage control and rotor resistance control ς design solutions ς closed loop control scheme. Slip power 
recovery - torque slip characteristics - power factor considerations ς sub and super synchronous operation - design 
solutions - closed loop control scheme. 

UNIT ς V Speed Control of Synchronous Motor Drives Hours: 9 

Need for leading PF operation - open loop VSI fed drive ς group drive applications. Self-control ς margin angle 
control - torque angle control - power factor control -simple design examples Closed loop speed control scheme 
with various power controllers - starting methodsς brush less excitation systems 

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

Text Books: 

1. DΦYΦ5ǳōŜȅΣ άPower semiconductor controlled deviceǎέΣ Prentice Hall International New Jersey, 1989. 
2. wΦYǊƛǎƘƴŀƴΣ ά9ƭŜŎǘǊƛŎ aƻǘƻǊ 5ǊƛǾŜǎ ςModeling, Analysis and ControlέΣ Prentice-Hall of India Pvt. Ltd., New Delhi, 
2003. 
3. WΦaΦ5 aǳǊǇƘȅΣ CΦDΦ¢ǳǊƴōǳƭƭΣ άThyristor control of AC motors, Pergamon Press, Oxford, 1988. 

Reference Books: 

1. .ƛƴ ²ǳΣ άHigh-Power Converters and AC Drivesέ, Wiley-IEEE Press. 
2. .ǳȄōŀǳƳΣ !Φ{ŎƘƛŜǊŀǳΣ ŀƴŘ YΦ{ǘŀǳƎƘŜƴΣ άA design of control systems for DC drivesέ, Springer-Verlag,  1990. 
3. .ƛƳŀƭ YΦ.ƻǎŜΣ άModern Power Electronics and AC Drivesέ, Pearson Education (Singapore) Pte. Ltd., New Delhi, 
2003. 
4. WŜŀƴ .ƻƴŀƭ ŀƴŘ Dǳȅ {ŜƎǳƛŜǊΣ άVariable Speed Electric Drives, Lavoisier c/o Springer verlag, May, 2000. 
5. Werner Leonhard, Control of Electrical Drives, 3 rd Edition, Springer, Sept., 2001. 

6. AustinHughes, Newnes, Electric Motors and Drives: Fundamentals, Types and Applications, Jan 2006. 
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Department : Electrical and Electronics Engineering Programme: M.Tech. (Electrical Drives and Control) 

Semester      :  One Category      : LB 

Subject Code Subject 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EE154 Solid State Systems Laboratory - - 3 2 60 40 100 

Prerequisite  

Objectives 
To provide a practical understanding of some of the concepts learnt in the theory course on 
electrical Drives. 

Outcome 
The Students would have gained practical experience about some of the Theoretical concepts 
learnt in the electrical Drives. 

List of Experiments:  
Design and validation of solid state systems choosing any ten systems as listed below 

1. Firing Pulse Generation Schemes for Two Pulse and Six Pulse Converters 
2. Power Factor Improvement Methods  
3. Higher-Pulse Converters 
4. Thyristor Controlled Reactor 
5. Thyristor Switched Capacitor 
6. Thyristor Controlled Series Compensator 
7. Three/Six Phase Delta Connected Thyristor Controlled Reactor 
8. Static Tap Changing of Transformer 
9. DC-DC Converters 
10. Three Phase Voltage Source Inverter 
11. Single Phase Sinusoidal PWM Inverter 
12. Multi-Level Inverters 
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Department : Electrical and Electronics Engineering Programme: M.Tech. (Electrical Drives and Control) 

Semester      : Two Category      : TY 

Subject Code Subject 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EE155 Digital Control and Controller  Design 3 1 0 4 40 60 100 

Prerequisite Modern Control Theory 

Objectives 

¶ Basics of digital control systems 

¶ The modeling of digital control system using state space approach 

¶ The analysis of digital control system for controllability and observability 

¶ The design of controllers using classical and state space approaches 

¶ The stability of dynamic systems using Liapunov method 

¶ To formulate the optimal control problems and solve them  

Outcome 

¶ Understand the digital control concepts 

¶ Model any sampled data system using state space approach 

¶ Analyze the discrete time systems for controllability, observability and stability 

¶ Design classical and pole placement controller and observer for systems modeled in state 
space 

¶ Solve discrete time optimal control problems  
UNIT ς I Introduction Hours:  9 

Introduction to discrete time control system - Sampling and holding - sample and hold device - D/A, A/D 
conversion ς sampling theorem ς data interpolation ς Z transform ςproperties - inverse Z transform - Pulse 
transfer function. 

UNIT ς II State Variable Technique Hours:  9 

State equations of discrete time systems ς solution of state equation ς state transition matrix, its properties ς 
state space realization and state diagram ς pulse transfer function from state equation - characteristic equation - 
Eigen values -Eigen vectors - Similarity transformation ς transformation into various canonical forms. 

UNIT ς III Controllability, Observability and Stability Hours: 9 

Controllability and observability of Llinear Time Invariant (LTI) discrete data systems ς tests for controllability and 
observability - relationship between controllability, observability and pulse transfer functions. Stability of LTI 
discrete time systems - WǳǊȅΩǎ ǎǘŀōƛƭƛǘȅ ǘŜǎǘǎ ς Bilinear transformation method - Lyapunov stability analysis. 

UNIT ς IV Controller Design ς I Hours: 9 

Correlation between root locations in Z-plane and time response - direct digital design in Z and W plane (under 
bilinear transform)PID controllers ς proportional, integral and derivative modes ς discretization of continuous PID 
controller ς conventional tuning procedures ς Reaction curve method of Ziegler Nichols ς stability method of 
Ziegler Nichols. 

UNIT ς V Controller Design ς II Hours: 9 

State feedback - Design via pole placement ς observer based state feedback -Introduction to digital redesign - 
optimal controllers ς quadratic optimal control ςsteady state quadratic optimal control ςoptimal state estimation 
ς Kalman filter -Extended Kalman filter. 

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

Text Books: 

1. YΦhƎŀǘŀΣ ά5ƛǎŎǊŜǘŜ ǘƛƳŜ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳǎέΣ tŜŀǊǎƻƴ 9ŘǳΦΣ нлло. 
2. CǊŀƴƪƭƛƴΣ tƻǿŜƭƭΣ ǿƻǊƪƳŀƴΣ ά5ƛƎƛǘŀƭ ŎƻƴǘǊƻƭ ƻŦ 5ȅƴŀƳƛŎ ǎȅǎǘŜƳǎέΣ tŜŀǊǎƻƴ 9ŘǳΦΣ 2002. 
3.  Yŀƴƴŀƴ aΦ aƻǳŘƎŀƭȅŀΣ ά5ƛƎƛǘŀƭ ŎƻƴǘǊƻƭέΣ WƻƘƴ ²ƛƭƭȅΣ нллу. 

Reference Books: 

1. aΦDƻǇŀƭΣ ά5ƛƎƛǘŀƭ /ƻƴǘǊƻƭ ŀƴŘ ǎǘŀǘŜ ǾŀǊƛŀōƭŜ ƳŜǘƘƻŘǎέΣ ¢ŀǘŀ aŎDǊŀǿ Hill, New Delhi, 2003. 
2. !ŀǎƘƛǎƘ ¢ƛǿŀǊƛΣ άaƻŘŜǊƴ ŎƻƴǘǊƻƭ ŘŜǎƛƎƴ ǿƛǘƘ a!¢[!. ŀƴŘ {La¦[LbYέΣ WƻƘƴ Wiley and sons Ltd., 2002 
3. .ŜƴƧƛƴΦYǳƻΣ Ψ5ƛƎƛǘŀƭ /ƻƴǘǊƻƭ ǎȅǎǘŜƳǎΩΣ нƴŘ 9ŘƛǘƛƻƴΣ hȄŦƻǊŘ ¦ƴƛǾŜǊǎƛǘȅΣ мффн. 
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Department : Electrical and Electronics Engineering Programme: M.Tech. (Electrical Drives and Control) 

Semester      : Two Category      : TCM 

Subject Code Subject 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EE156 Vector  Controlled  AC Drives 3 0 2 4 50 50 100 

Prerequisite Solid State Controlled Electric Drives  

Objectives 
To introduce vector control concepts 
To apply vector control techniques to various AC Drives 

Outcome 
Ability to incorporate closed loop control techniques using d-q transformation for various power 
converter applications 
Ability to develop high performance closed loop controller for AC drives 

UNIT ς I Dynamic Modelling of Induction Motor Hours:  9 

Dynamic modeling of induction machines- Dynamic d-q model, Axes transformation, Stationary a-b-c frame to     
ds-qs frame transformation, stationary ds-qs frame to synchronously rotating frame de-qe transformation. Inverse 
transformations. 
Synchronously rotating frame reference frame model-Kron equation, dynamic equivalent circuits; Stationary frame 
model-Stanley equations; Dynamic model state space equations. Generalized model in arbitrary, stator and rotor 
reference frames. Electromagnetic torque and flux linkage equations. 

UNIT ς II Direct Vector Control of Induction Motor Hours:  9 

Principles of vector control- Scalar versus vector control, Vector control concept, DC motor analogy. 
Direct vector control-FOC with rotor flux orientation, Flux vector estimation-voltage model and current model. 
Implementations using VSI and CSI, Direct vector control of line side PWM rectifier. 

UNIT ς III Indirect and Stator Flux Oriented Vector Control of 
Induction Motor 

Hours: 9 

Indirect vector control ςphasor diagram, flux and slip speed estimation, implementation for servo drive with open 
loop flux control, synchronous current control. 
Stator flux oriented control, Vector control of CSI fed drives, vector control of cycloconverter drive. 

UNIT ς IV Vector Control of Synchronous Motor Drives Hours: 9 

D-q axis (Park) model of synchronous machines;  Vector control of Synchronous motors ς Field weakening mode; 
Control strategies- constant torque angle control, Unity power factor control, Constant mutual flux control, 
Optimum torque per ampere control and flux weakening control; Implementation using CSI. 

UNIT ς V Direct Torque Control Hours: 9 

Direct torque and Flux Control- Torque expression with stator and rotor fluxes, Control strategy, DTC of Induction 
motor using Direct self control and space vector modulation. 

Total contact Hours: 45 Total Tutorials:  Total Practical Classes: 30  Total Hours: 75 

Text Books: 

1.  Bimal K.Bose, άModern Power Electronics and AC Drives, Pearson Education (Singapore) Ltd., New Delhi, 
2003. 

2. R.Krishnan, Electric Motor Drives- Modeling, Analysis, and Control, Prentice-Hall of Indian Private Limited, 
New Delhi, 2003. 

Reference Books: 

1. I Boldea and S.A.Nasar, άVector Control of AC Drivesέ, CRC Press LLC, 1992. 
2. D.W. Novotny and T.A.Lipo, άVector control and dynamics of AC drivesέΣ Oxford Science Publications, 

1996. 
3. Paul, C, Krause, Oleg Wasynczuk and Scott D. Subhoff, άAnalysis of Electric Machinery and Drive Systemsέ, 

IEEE Press, Wiley Interscience, 2002. 
4. Nguyen Phung Quang and Jorg-Andreas Dittrich, άVector Control of Three- phase AC Machinesέ, Springer-

Verlag Berlin and Heidelberg GmbH & Co. KG, 2008. 
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Department : Electrical and Electronics Engineering Programme: M.Tech. (Electrical Drives and Control) 

Semester      :  Two Category     : LB 

Subject Code Subject 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EEE157  Electrical Drives Laboratory - - 3 2 60 40 100 

Prerequisite  

Objectives 
To provide a practical understanding of some of the concepts learnt in the theory course on 
electrical Drives. 

Outcome 
The Students would have gained practical experience about some of the Theoretical 
concepts learnt in the electrical Drives. 

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. 
2. Analysis of 3 phase angle controlled converter drives and case study on closed loop speed control. 
3. Transfer function modelling of DC motor and design of speed and current loop feedback controllers. 
4. Analysis of DC chopper drives and case study on closed loop speed control. 
5. v/f control of PWM inverter based three phase Induction motor.  
6. V/f control of three phased Induction motor using Cyclo-converters 
7.  Rotor resistance scheme in wound-rotor Induction motor. 
8. Slip Power recovery scheme in Wound rotor Induction Machine. 
9. Modeling of three Phase Square cage Induction Motor 
10. Direct vector control of Induction Motor. 
11. Modeling and control of Permanent Magnet Brushless DC motor.  

*Demonstration Experiments 
1. Study of single phase Half controlled converter fed DC motor.  
2. Study of three phased Inverter fed induction motor drives 
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Department : Electrical and Electronics Engineering Programme: M.Tech. (Electrical Drives and Control) 

Semester      : Two Category     : PR 

Subject code Subject 
Hours/week Credit  Maximum marks 

L T P C CA SE TM 

EE158 Research Methodology  - - 3 1 100 0 100 

Prerequisite      - 

Objectives 
¶ To educate students to methods of selection of research problems  

¶ To expose students to different research methods  

Outcomes  

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

¶ Students will exhibit the domain skill to choose suitable research methods to execute 
research effectively  

¶ Students will possess knowledge to further their academic program, namely, Ph.D 
program.  

¶ Definition of research: Research ς Definition; Concept of Construct, Postulate, Proposition, Thesis, 
Hypothesis, Law, Principle. Definition and Dimension of a Theory, Functions and Characteristics; Types of 
Theory: General Theory and Particular/ Empirical Theory. Cases and their Limitations; Causal Relations. 
Philosophy and validity of research. Objective of research. 

¶ Characteristics of research: Various functions that describe characteristics of research such as systematic, 
valid, verifiable, empirical and critical approach. 

¶ Types of research: Pure and applied research. Descriptive and explanatory research. Qualitative and 
quantitative approaches. 

¶ Research procedure: Formulating the Research Problem, Literature Review, Developing the objectives, 
Preparing the research design including sample. Design, Sample size. 

¶ Considerations in selecting research problem: Relevance, interest, available data, choice of data, Analysis 
of data, Generalization and interpretation of analysis. 

¶ Outcome of research: Significance of report writing ς Layouts of the research report ς Types of reports ς 
Oral presentation ς Mechanics of writing research report ς Precautions for writing research reports ς 
Plagiarism and copy right violation ς Patent writing and filing. 

Total contact hours: - Total tutorials: - Total practical classes:15 Total hours: 15 

Reference books: 

1. Dawson, Catherine, Practical Research Methods, UBS Publishers and Distributors, New Delhi, 2002 
2. Kothari, C.R., Research Methodology-Methods and Techniques, Wiley Eastern Limited, New Delhi, 1985. 
3. Kumar, Ranjit, Research Methodology, A Step-by-Step Guide for Beginners, (2nd.ed), Pearson Education, 

Singapore, 2005. 
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Department : Electrical and Electronics Engineering Programme: M.Tech. (Electrical Drives and Control) 

Semester      :  Three Category      : PR 

Subject Code Subject 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EE159 Project Phase-I - - - 9 150 150 300 

Prerequisite  

Objectives To develop a solution to existing problem in Electric Drives and Control 

Outcome The students can 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 research 
problem needs to be identified through detailed literature survey. The theoretical/simulation study needs to be 
carried out. The results along with the literature survey have be submitted as a report. 
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Department : Electrical and Electronics Engineering Programme: M.Tech. (Electrical Drives and Control) 

Semester      :  Four Category      : PR 

Subject Code Subject 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EE160 Project Phase-II - - - 14 200 200 400 

Prerequisite  

Objectives 
¶ To develop an additional solution or further improvement to the problem identified in 

Phase -I 

Outcome 
¶ The students can able to compare their results with the state of the art contributions. 

¶ Can provide improvements, perform an application specific design and development of 
proto-type models 

Description:  The problem identified in the Phase-I may be further investigated. The improved solution may be 
provided. The prototype system may be developed with appropriate design. A separate report needs to be 
submitted. 
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Department : Electrical and Electronics Engineering Programme: M.Tech. (Electrical Drives and Control) 

Semester      :   Category     : TY 

Subject Code Subject 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EEE51 Adaptive Control Theory 3 1 0 4 40 60 100 

Prerequisite  

Objectives 

¶ To understand the basics of adaptive control 

¶ To understand the concept of model reference adaptive systems 

¶ To know the adaptation mechanisms such as auto-tuning and gain scheduling 

¶ To know few applications of adaptive control  

Outcome: 
¶ Understands the model reference adaptive systems 

¶ Know the auto-tuning and gain scheduling methods  

¶ Understands the applications of adaptive control concepts to physical systems 
UNIT ς I Modeling and Simulation Hours:  9 

Linear Feedback. Effect of process variations. Classifications of Adaptive control- Modeling , Frequency , Impulse, 
Step Response methods. Simulations of 1stand 2nd order systems. 

UNIT ς II Identification Technique Hours:  9 

Off-line. on line methods . Least square. Recursive least square, fixed memory .maximum likelihood. Instrumental 
variable. Stochastic approximate method. 

UNIT ς III MRAS & STC Hours: 9 

Introduction . the gradient approach . MIT rule Liapunov Functions. Controlpolicies . Pole placement control. 
minimum variance control . Predictive control. 

UNIT ς IV Auto-Tuning and Gain Scheduling Hours: 9 

ID control . auto tuning technique . Transient response methods. Methods based on relay feedback. Relay 
oscillations . Principle and design of gain scheduling controllers. Non linear transformations. Applications of gain 
scheduling. 

UNIT ς V Applications and Expert Control Hours: 9 

Industrial adaptive controllers. Process control. ship steering . Adaptive signal processing. Extremum control. 
expert control system . Learning systems. Introduction to Neuro-Fuzzy controllers. 

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

Text Books: 

1. Karl.J.Astrom, Bjorn Wittenmark, Adaptive Control, Pearson Education, pvt. Ltd 1995. 
2. Goodwin G.C Sin KS New Jersey, Adaptive Filtering, Prediction and control, Prentice Hall inc. 1984. 

Reference Books: 

1. Harris C.J. Billings. S.A., Self tuning and Adaptive control, Peter pereginius  Ltd., 1984. 
2. Isermann R, Digital Control System vol. I & II, Narosa Publishing House, Reprint 1993. 
3. Mendal JM, Marcel dekkas, Discrete Technique of Parameter Estimate, New York, 1973. 
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Department : Electrical and Electronics Engineering Programme: M.Tech. (Electrical Drives and Control) 

Semester      :  Category     : TY 

Subject Code Subject 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EEE52 Advanced Digital Signal Processing 3 1 0 4 40 60 100 

Prerequisite  

Objectives 

¶ 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 understand the concept of sampling rate alteration 

¶ To study and understand the different Digital signal processors. 

Outcome 

¶ Analyze and classify the digital signals and systems.  

¶ Design digital filters, adaptive filters  

¶ Do sampling rate alterations 

¶ Understand and choose different digital signal processors for electrical control applications 

UNIT ς I Discrete Time Signals Hours:  9 

Introduction to Discrete time signals LTI system-stability-properties-sampling frequency domain Representation of 
discrete time signals and systems .Discrete random signals. Z-transforms. properties. inverse Z transforms. 

UNIT ς II Digital Filter Design Hours:  9 

Design of IIR filter. filter structures . Design from analog filter; Design of FIR filters - structures. windowing - Design 
examples. 

UNIT ς III Adaptive Digital Filters Hours: 9 

Adaptive filters. Examples of Adaptive filtering. The minimum mean square error criterion; The Widrow and Hoff 
LMS Algorithm. Recursive least square Algorithm .Applications 

UNIT ς IV Application of Sampling Rate Alteration Hours: 9 

The basic sample rate Alteration Devices-Filters with sampling rate Alteration systems, Multistage Design of 
Decimators and Interpolators. Arbitrating rate sampling rate converter. Poly-phase decomposition. digital filter 
design -Application. 

UNIT ς V Digital Signal Processors Hours: 9 

Digital signal processors. Introduction DSP processor memory Architecture. some example of DSP processors . 
pipelining - overview of TMS 320 family DSP processor .First generations TMS 320eix to sixth generation TMS 
320cbx processor. 

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

Text Books: 

1. Sanjit K. Mitra, Digital signal processing: A Computer Based Approach, Tata McGraw hill Pub. Company 
Limited New Delhi, 2001. 

2. Andreas Antoniou, Digital Filters: Analysis, Design and Application. Tata McGraw hill Pub. Company 
Limited New Delhi, 2001. 

Reference Books: 

1. Alan Oppenheim. V and Ronals W. Schafer, Digital Signal processing, Prentice Hall of India Private Limited, 
New Delhi, 1992. 

2. Simon Haylaim and Barry van veen, Signals and systems, John wiley and sons India, 1998. 
3. S.Salivahanan, Digital signal processing, Tata Mc Graw Hill Education Private Limited, New Delhi, 2010. 
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Department : Electrical and Electronics Engineering Programme: M.Tech. (Electrical Drives and Control) 

Semester      :   Category     : TY 

Subject Code Subject 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EEE53 
Diagnosis and Protection for Solid 
State Systems 

3 1 0 4 40 60 100 

Prerequisite   

Objectives 

¶ To understand the basics of adaptive control 

¶ To understand the concept of model reference adaptive systems 

¶ To know the adaptation mechanisms such as auto-tuning and gain scheduling 

¶ To know few applications of adaptive control  

Outcome 
¶ Understands the model reference adaptive systems 

¶ Know the auto-tuning and gain scheduling methods  

¶ Understands the applications of adaptive control concepts to physical systems 

UNIT ς I 
Protection and Fault Diagnosis of Converter 
Systems 

Hours:  9 

Protections to SCR based power conversion systems: devices, converters. naturally commutated converters . single 
and three phase converters . dual converters . cyclo-converters - higher pulse converters . forced commutated 
choppers/inverters. Fault diagnosis of converters: device failures - commutation failures . phase 
failures; Fault diagnosis of control loops: failure of controller and limiters, sensor and reference, starting and 
braking. 

UNIT ς II Protection and Diagnosis of Solid State Devices in 
Power Systems 

Hours:  9 

Protections to solid state compensators/voltage regulator. TCR, TCS, SVC, TCSC, UPFC, solid state tap changer; 
Fault diagnosis through waveform/performance analysis of device failures, phase failures, sensor failures; 
Protection and fault diagnosis of filter. aging of passive components and detuning. auto tuning 
methods. 

UNIT ς III Protection and Fault Diagnosis of Solid State DC Drives Hours: 9 

Protections to solid state DC drives. field failures, armature failures, commutator short/open, operations with 
converter/chopper failures . device, input source, filter component failures. Closed loop control failures. failure of 
controllers and limiters, sensor and references. Diagnosis of solid state dc drive systems faults - starting and 
braking. 

UNIT ς IV Protection And Diagnosis Of Solid State AC Drives Hours: 9 

Protection to AC Machines - phase failures, slip-ring/brush failures, bearing  failures; Effects of solid state 
converter/inverter systems failures of device, PWM modulators, input source, filter components - voltage/current 
ripple effects, closed loop failures: failure of controller . sensor - references. Diagnosis of solid state ac 
drive systems faults. 

UNIT ς V Protection And Diagnosis Of HVDC, UPS And Excitation Systems Hours: 9 

Protection and faults in HVDC, UPS, Generator excitation systems: individual systems, multiple systems operating 
in parallel/series. redundancy - diagnosis of faults through characterization. Analysis of simple faults in complex 
solid state systems. 

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

Text Books: 

1. Mohan, Underland and Robbins, Power Electronics, John Wiley &Sons, 1995. 
2. D.Grahame Holmes, Thomas A. Lipo, Pulse Width Modulation for Power Converters: Principles and 

Practice, Wiley-IEEE Press, Year. 
3. Jos Arrillaga, Yonghe H. Liu, Neville R. Watson, Nicholas J. Murray, Self-Commutating Converters for High 

Power Applications, John Wiley & Sons, 2009. 
4. Bimal K.Bose, Modern Power Electronics and AC Drives, Pearson Education (Singapore) Ltd., New Delhi, 

2003. 
5. K.R.Padiyar, Facts Controllers in Power Transmission and Distribution, New Age International (P) Limited, 

New Delhi, 2007. 

Reference Books: 

1. Andrzej M. Trzynadlowski, Introduction to Modern Power Electronics, John Wiley & Sons, 2010. 
2. R. Mohan and R.K.Varma, Thyristor-Based FACTS Controllers for Electrical Transmission Systems, IEEE 
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Press . A John Wiley and Sons, Inc. Publications. Year. 
3. Bin Wu, High-Power Converters and AC Drives, Wiley-IEEE Press. 
4. Vijay K. Sood, HVDC and FACTS Controller: Application of Static Converters in power systems, IEEE Power 

Electronics and Power Systems series, Kluwer Academic publishers, Boston, 2004. 
5. Vector Control of Three-Phase AC Machines: System Development in the Practice, Nguyen Phung Quang, 

Jörg-Andreas Dittrich, Springer, 2008. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 

21 

 

Department : Electrical and Electronics Engineering Programme: M.Tech. (Electrical Drives and Control) 

Semester      :  Category     : TY 

Subject Code Subject 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

EEE54 Embedded  Systems 3 1 0 4 40 60 100 

Prerequisite  

Objectives 

¶ To know the concept of embedded system 

¶ To understand the architecture of embedded system 

¶ To know the peripherals used in embedded system 

¶ To know the concept of RTOS 

¶ To know the Testing and validation of embedded system 

Outcome 

¶ Understands the architecture of embedded system 

¶ Knows the peripherals used in embedded system 

¶ Understands the performance metrics of RTOS 

¶ Knows the testing and validation of embedded systems 

UNIT ς I Introduction to Embedded Systems Hours:  9 

Introduction to embedded system -Definition and Classification ς Overview of Processors and hardware units in an 
embedded system ς Software embedded into the system ς Exemplary Embedded Systems ς Embedded Systems 
on a Chip (SoC). 

UNIT ς II Embedded System Architecture Hours:  9 

Microcontroller Architecture - Motorola 68HC11- PIC- Memory System Architecture -Caches - Virtual Memory - 
Memory Management Unit and Address Translation - I/0 Sub-system - Busy-wait I/0 - DMA - Interrupt driven I/0 -
Co- processors and Hardware Accelerators - Processor Performance -Enhancement - Pipelining -Super-scalar 
Execution. 

UNIT ς III Embedded Computing Platform Hours: 9 

CPU Bus - Bus Protocols - Bus Organization - Memory Devices and their Characteristics - RAM ROM, UVROM, 
EEPROM, Flash Memory - DRAM - I/O Devices - Timers and Counters -Watchdog Timers - Interrupt Controllers ς 
DMA Controllers. 

UNIT ς IV Real Time Operating Systems Hours: 9 

Definitions of process, tasks and threads ς I/O Subsystems ς Interrupt Routines Handling in RTOS - RTOS Task 
scheduling models - Handling of task scheduling and latency and deadlines as performance metrics ς Co-operative 
Round Robin Scheduling ς Case Studies of Programming with RTOS.  

UNIT ς V Validation and Testing of Embedded Systems Hours: 9 

A/D and D/A Converters - Displays - Keyboards - Infrared devices - Component 
Interfacing - Memory Interfacing - I/O Device Interfacing - Interfacing Protocols - 
Implementation  -  Development  Environment  -Debugging  Techniques  - 
Manufacturing and Testing. 

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

Text Books: 

1. Rajkamal, άEmbedded Systems Architecture, Programming and Design, Tata McGraw-Hill, First reprint Oct. 
2003. 

2. Embedded Systems Design, Second Edition, Steve Heath, Elsevier India Pvt.Ltd., 2007. 

Reference Books: 

1. Shibu K V, άIntroduction to Embedded systemsέ, Tata McGraw Hill First print -2009. 
2. David E.Simon, An Embedded Software Primer, Pearson Education Asia, 2000. 
3. FrankVahid and Tony Givargis, άEmbedded Systems Design ς A unified Hardware /Software IntroductionέΣ 

John Wiley, 2002. 
4. Wayne Wolf, άComputers as Components; Principles of Embedded Computing System DesignέΣ  Morgan 

Kaufman Publishers, 2001. 

 
 
 
 
 
 




