
12 
 

M.E. POWER ELECTRONICS AND DRIVES 
 

SEMESTER – I 

SL.  
NO 

COURSE  
CODE 

COURSE TITLE 
CATE 
GORY 

PERIODS  
PER WEEK 

TOTAL 
CONTACT 
PERIODS 

CREDITS 

L T P 

THEORY 

1 23MAP104 
Applied Mathematics for Power 
Electronics Engineers 

FC 3 1 0 4 4 

2 23EEP101 
Analysis of Electrical 
Machines 

PCC 3 1 0 4 4 

3 23EEP102 Analysis of Power Converters PCC 3 1 0 4 4 

4 
23EEP103 Modeling and Design of 

SMPS 
PCC 3 0 0 3 3 

5 23RMP101 
Advanced Research 
Methodology and IPR 

RMC 2 0 0 2 2 

6  Professional Elective I PEC 3 0 0 3 3 

7   Audit Course – I*      2    0   0    2    0   

PRACTICALS 

 
8 

23EEP121 
Power Converters Laboratory 

PCC 0 0 4 4 2 

   9 
23EEP122 

Analog and Digital Controllers 
for PE Converters Laboratory 

PCC 0 0 4 4 2 

TOTAL 19 3 8 30 26 

 

SEMESTER – II 

SL.  
NO 

COURSE  
CODE 

COURSE TITLE 
CATE 
GORY 

PERIODS  
PER WEEK 

TOTAL 
CONTACT 
PERIODS 

CREDITS 

L T P 

          THEORY 

1 23EEP201 Analysis of Electrical Drives PCC 3 1 0 4 4 

2 23EEP202 Special Electrical Machines PCC 3 0 0 3 3 

3 
23EEP203 

ElectricVehicles and Power 
Management 

PCC 3 0 0 3 3 

4  Professional Elective II PEC 3 0 0 3 3 

5  Professional Elective III PEC 3 0 0 3 3 

PRACTICALS 

6 23EEP221 
Power Electronics and Drives 
Laboratory 

PCC 0 0 4 4 2 

7 23EEP222 
Design Laboratory for Power 
Electronics Systems 

PCC 0 0 4 4 2 

TOTAL 15 1 8 24 20 
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23MAP104  APPLIED MATHEMATICS FOR POWER ELECTRONICS                

ENGINEERS                                                                                            L T P C 

                       3 1  0  4 

OBJECTIVES: 

 To develop the ability to apply the concepts of matrix theory in Electrical 

Engineering problems. 

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

 To develop the ability among the students to solve problems using Laplace transform 

associated with engineering applications. 

 To introduce the effective mathematical tools for the solutions of partial differential 
equations that model several physical processes and to develop Z transform 
techniques for discrete time systems. 

 To develop the ability among the students to solve problems using Fourier series 
associated with engineering applications. 

 

UNIT-I                 MATRIX THEORY                                            12 

 The Cholesky decomposition - Generalized Eigenvectors - Canonical basis - QR 

factorization - Singular value decomposition - Pseudo inverses - Least square 

approximation 

 

UNIT-II CALCULUS OF VARIATIONS                                             12 

 Concept of variations and its properties - Euler's theorem - Functional dependent on 

first and higher order of derivatives - Functionals dependent on functions of several 

independent variables - Variational problems with moving boundaries - Isoperimetric 

problems - Direct methods: Rayleigh Ritz method and Kantorovich problems. 

 

UNIT-III LAPLACE TRANSFORM TECHNIQUES FOR PARTIAL                

DIFFERENTIAL EQUATIONS                                              12 

 Definitions - Properties - Transform error function - Bessel's function - Dirac Delta 

function -Unit step function - Convolution theorem - Inverse Laplace transform - 

Complex inversion formula - Solutions to partial differential equations: Heat and 

Wave equations. 

 

UNIT-IV Z - TRANSFORM TECNIQUES FOR PARTIAL DIFFERENTIAL 

EQUATIONS                                                      12 

 Z-transforms - Elementary properties – Convergence of Z-transforms - Initial and final 

value theorems - Inverse Z - transform (using partial fraction and residues) - 

Convolution theorem - Formation of difference equations – Solution of difference 

equations using Z - transforms. 
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UNIT-V FOURIER SERIES                                             12 

 Fourier Trigonometric series: Periodic function as power signals - Convergence of series 

- Even and odd functions: Cosine and sine series - Non periodic function - Extension to 

other intervals - Power signals: Exponential Fourier series - Parseval's theorem and 

power spectrum - Eigenvalue problems and orthogonal functions - Regular Sturm –

Liouville systems - Generalized Fourier series. 

                                                                                                                          TOTAL: 60 PERIODS 

 

OUTCOMES: 

After completion of this course, student will be able to 

 Able to apply the concepts of matrix theory in Electrical Engineering 
problems. 

 Able to solve boundary value problems associated with engineering 
applications. 

 Able to solve problems using Laplace transform associated with engineering 
                  applications. 

 Use the effective mathematical tools for the solutions of partial differential 
equations by using Z transform techniques for discrete time systems. 

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

 

REFERENCES: 

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

2. Elsgolc. L.D., "CALCULUS OF VARIATIONS", Dover Publications Inc., New 
York, 2007. 

3. SankaraRao. K, INTRODUCTION TO PARTIAL DIFFERENTIAL EQUATIONS, 
Prentice Hall of India Pvt. Ltd, New Delhi, 1997. 

4. Grewal.B.S., ―Higher Engineering Mathematics‖, Khanna Publishers, New Delhi, 
44th Edition,  2018. 

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

  



151 
 

23EEP101  ANALYSIS OF ELECTRICAL MACHINES                        L T P C 

                         3  1 0  4 

OBJECTIVES: 

 To understand the principles of electro mechanical energy conversion in electrical 

machines and to know the dynamic characteristics of DCmotors 

 To study the concepts related with AC machines, magnetic noise and harmonics 

in rotating electrical machines. 

 To interpret the principles of reference frame theory 

 To study the principles of three phase, doubly fed and ‗n‘ phase induction 

machine in machin evariables and reference variables. 

 To understand the principles of three phase, synchronous machine in machine 

variables and reference variables. 

 

UNIT-I ELECTRO MECHANICAL ENERGY CONVERSION and DC MACHINES12 

 Magnetic circuits, permanent magnet, Energy conservation - stored magnetic energy, 

co-energy -force and torque in singly and doubly excited systems – Elementary DC 

machine and analysis of steady state operation - Voltage and torque equations – 

dynamic characteristics - DC motors – Time domain block diagrams-solution of 

dynamic characteristic by Laplace transformation 

 

UNIT-II AC MACHINES-CONCEPTS                                             12 

 Distributed Windings - Winding Functions – Air - Gap Magnetomotive Force -Rotating 

MMF – Flux Linkage and Inductance -Resistance -Voltage and Flux Linkage Equations 

for Distributed Winding Machines--magnetic noise and harmonics in rotating electrical 

machines. Modeling of ‗n‘ phasemachine. 

 

UNIT-III REFERENCE FRAME THEORY                                             12 

 Historical background – phase transformation and commutator transformation – 

transformation of variables from stationary to arbitrary reference frame – 

transformation of balanced set-variables observed from several frames of 

reference. 

 

UNIT-IV INDUCTION MACHINES                                            12 

 Three phase induction machine and doubly fed induction machine- equivalent circuit 

and analysis ofsteady state operation – free acceleration characteristics – voltage and 

torque equations in machinevariables and arbitrary reference frame variables – analysis 

of dynamic performance for load torque variations-Transformation theory for 

‗n‘phase induction machine. 

 

UNIT-V SYNCHRONOUS MACHINES                                             12 

 Three phase synchronous machine and analysis of steady state operation - voltage and 
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torque equations in machine variables and rotor reference frame variables (Park‘s 

equations) – analysis of dynamic performance for load torque variations–Krons 

primitivemachine 

TOTAL: 60 PERIODS 

 

OUTCOMES: 

After completion of this course, student will be able to 

 Understand the principles of electromechanical energy conversion and 

characteristics of DCmotors 

 Know the concepts related with AC machines and modeling of 

‗n‘phasemachines 

 Interpret the concepts of reference frame theory. 

 Apply procedures to develop induction machine model in both machine variable 

form and reference variable forms 

 Follow the procedures to develop synchronous machine model in machine 

variables form and reference variable form. 

 

REFERENCES: 

1 Stephen D. Umans, ―Fitzgerald&Kingsley‘sElectricMachinery‖, Tata Mc Graw 

Hill, 7thEdition, 2020. 

2 Bogdan M. Wilamowski, J. DavidIrwin, The Industrial Electronics Handbook, 

Second Edition, Power Electronics and MotorDrives, CRC Press,2011 

3 Paul C. Krause, Oleg Wasynczuk, Scott D. Sudhoff, Steven D. Pekarek, ―Analysis 

of Electric Machinery and Drive Systems‖, 3rd Edition, Wiley-IEEE Press,2013. 

4 R. Krishnan, Electric Motor&Drives:  Modeling, Analysis and Control, Pearson 

Education,1st Imprint,2015. 

5 R. Ramanujam, Modeling and Analysis of Electrical Machines, I.k. International 

Publishing HousePvt.Ltd,2018 
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23EEP102  ANALYSIS OF POWER CONVERTERS               L T P C 

                 3  1  0  4 

OBJECTIVES: 

 To provide them a thematical fundamentals necessary for deep understanding of 

power converter operating modes. 

 To introduce the electrical circuit concepts behind the different working modes 

of power converters so as to enable deep understanding of their operation. 

 To impart required skills to formulate and design inverters for generic load and 

for machine loads. 

 To equip with required skills to derive the criteria for the design of power 

converters starting frombasic fundamentals. 

 To inculcate knowledge to perform analysis and comprehend thevarious 

operating modes of different configurations of power converters 

 

UNIT-I SINGLE PHASE AC-DCCONVERTER                                           12 

Static Characteristics of power diode, SCR and GTO, half controlled and fully controlled 

converters with R- L, R-L -E loads and free wheeling diodes–continuous and 

discontinuous modes of operation inverter operation and its limit –Sequence control 

of converters – performance parameters – effect of source impedance and overlap-

reactive power and power balance in converter circuit. 

 

UNIT-II THREE PHASE AC-DC CONVERTER                                             12 

Half controlled and fully controlled converters with R, R-L, R-L-E loads and free 

wheeling diodes –inverter operation and itslimit–performance parameters –effect of 

source  impedance and overlap 12 pulse converter–Applications-Excitation system, DC 

drive system. 

 

UNIT-III SINGLE PHASE INVERTERS                       12  

Introduction to self-commutated switches : MOSFET and IGBT - Principle of operation 

of half and full bridge inverters– Performance parameters–Voltage control of single 

phase inverters using various PWM techniques – various harmonic elimination 

techniques – Design of UPS – VSR operation 

 

UNIT-IV THREE PHASE INVERTERS                                             12 

180 degree and 120 degree conduction mode inverters with star and delta connected 

loads –voltage control of three phase inverters: single, multi pulse, sinusoidal, space 

vector modulation techniques – VSR operation-Application – Induction heating, AC 

drive system – Current source inverters. 

 

UNIT-V MODERN INVERTERS                                             12 

Multilevel concept – diode clamped – flying capacitor – cascaded type multilevel 
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inverters -Comparison of multilevel inverters - application of multilevel inverters – 

PWM techniques for MLI –Single phase &Three phase Impedance source inverters–

Filters. 

TOTAL: 60 PERIODS 

 

OUTCOMES: 

After completion of this course, student will be able to 

 Acquire and apply knowledge of mathematics in power converter analysis 

 Model, analyze and understand power electronic system sand equipments. 

 Formulate, design and simulatephase controlled rectifiers for generic load and 

for machine loads 

 Design and simulate switched mode inverters for generic load and for machine 

loads 

 Select device and calculate performance parameters of power converters under 

various operating modes 

 

REFERENCES: 

1. Rashid M.H., ―PowerElectronics Circuits, Devices and Applications‖, Pearson, 

fourth Edition, 10th Impression2021. 

2. JaiP.Agrawal, ―Power Electronics System Theory and Design‖, Pearson 

Education, First Edition, 2015 

3. Bimal.K. Bose ―Modern Power Electronics and ACDrives‖, Pearson Education, 

Second Edition,2003 

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

Application and design‖,3rdedition Wiley,2007. 

5. PhilipT.Krein,―Elements of Power Electronics‖Indianedition Oxford University 

Press- 2017 

6. P.C. Sen, ―Modern Power Electronics‖, S. Chand Publishing2005. 

7. P.S.Bimbra,―Power Electronics‖,Khanna Publishers, Eleventh Edition,2003 

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

Edition, 2017 
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23EEP103 MODELING AND DESIGN OF SMPS  L T P C 

       3  0 0 3 

OBJECTIVES: 

 To inculcate knowledge on steady state analysis of Non-Isolated DC-DC 

converter 

 To perform steady state analysis of Isolated DC-DC converter 

 To educate on different converter dynamics 

 To impart knowledge on the design of controllers for DC-DC converters 

 To familiarize the design magnetics for SMPS applications 

 

UNIT-I ANALYSIS OF NON-ISOLATED DC-DC CONVERTERS 9 

Buck, Boost, Buck- Boost and Cuk converters: Principles of operation – Continuous 

conduction mode– Concepts of volt-sec balance and charge balance – Analysis and 

design based on steady-state relationships – Introduction to discontinuous conduction 

mode - SEPIC topology – design examples-Applications to Battery operated vehicle, 

PV system. 

 

UNIT-II ANALYSIS OF ISOLATED DC-DC CONVERTERS  9 

Introduction - classification- forward- flyback- pushpull – half bridge – full bridge 

topologies-design of SMPS-Applications to Battery operated vehicle 

 

UNIT-III CONVERTER DYNAMICS   9 

AC equivalent circuit analysis – State space averaging – Circuit averaging – 

Averaged switch modeling–Transfer function model for buck, boost, buck-

boostandcuk converters–Input filters. 

 

UNIT-IV    CONTROLLER DESIGN   9 

Review of P, PI, and PID control concepts –gain margin and phase margin –Bode 

plot-based analysis – Design of controller for buck, boost, buck-boostandcuk 

converters 

 

UNIT-V     DESIGN OF MAGNETICS   9 

Basic magnetic theory revision – Inductor design – Design of mutual inductance – 

Design of transformer for isolated topologies – Ferrite core table and selection of area 

product – wire table –selection of wire gauge 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

After completion of this course, student will be able to 

 Analyse and design Non-Isolated DC-DC converter 

 Analyse and design Isolated DC-DC converter 
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 Derive transfer function of different converters 

 Design controllers for DC-DCconverters 

 Design magnetics for SMPS application 

 

TEXT BOOKS: 

1.Robert W. Erickson &Dragon Maksimovic,‖ Fundamentals of Power Electronics‖, 

Third Edition, 2020. 

REFERENCES: 

1. John G. Kassakian, Martin F. Schlecht, George C. Verghese, ―Principles of Power 

Electronics‖, Pearson, India, NewDelhi,2010 

2. Simon Ang and Alejandra Oliva, ―Power-Switching Converters‖, CRC press,3rd 

edition, 2011. 

3. Philip T Krein, ―Elements of Power Electronics‖, Oxford University Press,2017. 

4. Ned Mohan, ―Power Electronics: Afirstcourse‖, Wiley,2011,1stedition. 

5. Issa Batarseh, Ahmad Harb, ―Power Electronics-Circuit Analysis and Design, 

Second edition,2018 

6 V. Ramanarayanan, ―Course material on Switched mode power conversion‖,2007 

7. Alex Vanden Bossche and Vencislav Cekov Valchev, ―Inductors and 

Transformers for Power Electronics‖, CRC Press,1st edition,2005. 

8. W.G. Hurley and W.H. Wolfle, ―Transformers and Inductors for Power 

Electronics Theory, Design and Applications‖, 2013 Wiley, 1st Edition. 
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23EEP121 POWER CONVERTERS LABORATORY   L T P  C 

             

                                                                                                   0  0  4  2 

OBJECTIVES: 

 To provide the basic understanding of the dynamic behavior of the power 

electronic switches 

 To make the students familiar with the digital processors used in generation of 

gate pulses for the power electronic switches 

 To make the students acquire knowledge on the design of power electronic 

circuits and implementing the same using simulation tools 

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

 To provide the fundamentals of DC-AC power converter topologies and analyze 

the harmonics. 

 

LIST OF EXPERIMENTS: 

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

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

3. Circuit Simulation of Three-phase fully controlled converter with R, 

RL&RLEload. 

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

mode of conduction 

5. Circuit simulation of Three-phase PWM inverter and study of spectrum analysis 

for various modulation indices. 

6. Simulation of Four quadrant operation of DC Chopper. 

7. Generation of Gating pulse using Arduino /Micro Controller /PIC 

microcontroller for a DC-DC converter and single-phase voltage source inverter. 

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

9. Simulation of a three-phaseAC voltage Controller with R load. 

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

11. Simulation of a Flyback DC-DCconverter 

TOTAL: 60 PERIODS 

OUTCOMES: 

After completion of this course, student will be able to 

 Comprehensive understanding on the switching behaviour of Power 

Electronic switches 

 Comprehensive understanding on mathematical modeling of power 

electronic system and ability to implement the same using simulation tools 

 Ability of the student to use Arduino /microcontroller for power electronic 

applications 
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 Ability of the student to design and simulate various topologies of inverters 

and analyze their harmonic spectrum 

 Ability to design and fabricate the gate drive power converter circuits. 

 Analyze the three-phase controlled rectifiers and isolated DC-DC converters 

for designing the power supplies 
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23EEP122 ANALOG AND DIGITAL CONTROLLERS FOR PE           L T P  C 

                                              CONVERTERS LABORATORY    0  0  4   2 

OBJECTIVES: 

 To understand the concepts related with analog and digital controllers. 

 To design and understand the op-amp circuits and microcontroller circuits 

for power electronics. 

 To study and design the driving circuits, sensing circuits, protection 

circuits for power converters. 

 To design and select the appropriate digital controller for power converters 

along with control strategy 

 

LIST OF EXPERIMENTS: 

1. Amplifiers and buffer design and verification by using Opamp 

2. Filter design and verification by using Opamp 

3. ON/OFFcontroller design and verification by using analog circuits 

4. Design of Driver Circuit using IR2110 

5. Wave form generation by using lookup table 

6. Generation of PWM gate pulses with duty cycle control using PWM 

peripheral of microcontroller r(TI-C2000 family/PIC18) 

7. Duty cycle control from IDE 

8. Duty Cycle control using a POTconnected to ADCperipheral in a stand alone 

mode 

9. Generation of Sine-PWM pulses for a single and three phase Voltage 

Source Inverter with control of modulation index using PWM 

peripheral of microcontroller (TI C2000family/PIC18) 

10. Design and testing of signal conditioning circuit to interface 

voltage/current sensor with micro controller (TI- C2000 

family/PIC18) 

11. Interface Hall effect voltage and current sensor with micro controller 

and display the current wave for min the IDE and validate with 

actual wave for min DSO 

12. Design of closed loop P, I and PI controllers using OP-AMP 

13. Design of closed loop P, I and PI controllers using TI-C2000family/PIC18 

 

TOTAL : 60 PERIODS 
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OUTCOMES: 

After completion of this course, student will be able to 

 Identification of suitable analog and digital controller for the converter design. 

 Know the advantages of gate driver, sensing and protection circuits in power 

converters. 

 Hands on with different controller with strategies for design.  
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23EEP201 ANALYSIS OF ELECTRICAL DRIVES   L T P C 

      3  1  0 4 

OBJECTIVES: 

• To understand steady state operation and transient 

• dynamics of a motor load system 

• To study and analyse the operation of the converter/chopperfed DC drive, both 
qualitatively and quantitatively 

• To analyse and design the current and speed controllers for a closed loop solid state 
DC motor drive. 

• To understand the drive characteristics for different load torque profiles and 
quadrants of operation 

• To underst and the speed control of induction motor drive from stator and rotor 
sides. 

• To study and analyse the operation of VSI & CSI fedinduction motor control and 
pulse width modulation techniques 

 

UNIT-I DC MOTORS FUNDAMENTALS AND MECHANICAL SYSTEMS  12 

DC motor- Types, induced emf, speed-torque relations; Speed control – Armature 

and fieldspeed control; Ward Leonard control – Constant torque and constant horse 

power operation-Introduction to high speed drives and modern drives. 

Characteristics of mechanical system–dynamic equations, component soft or que, 

types of load; Requirements of drivesc haracteristics – stability of drives–multi-

quadrant operation; Drive elements, types of motor duty and selection of motor 

rating. 

 

UNIT-II CONVERTER AND CHOPPER CONTROL     12 

Principle of phase control – Fundamental relations; Analysis of series and separately 

excited DC motor with single-phase and three-phase converters–performance 

parameters, performance characteristics. Introduction to time ratio control and 

frequency modulation; chopper controlled DC motor–performance analysis, multi-

quadrant control–Chopper based implementation of braking schemes; Related 

problems 

 

UNIT- III CLOSED LOOP CONTROL     12  

Modeling of drive elements–Equivalent circuit, transfer function of self, separately 

excited DC motors; Linear Transfer function model of power converters; Sensing and 

feedsback elements – Closed loop speed control – current and speed loops, P, PI 

and PID controllers –response comparison. Simulation of converter and chopper fed 

DCdrive 
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UNIT-IV VSI AND CSI FED STATOR CONTROLLED INDUCTION MOTOR   

                                              CONTROL                                                   12 

AC voltage controller – six step inverter voltage control-closed loop variable 

frequency PWMinverter fed induction motor (IM) with braking-CSI fed IM variable 

frequency motor drives –pulse width modulation techniques – simulation of closed 

loop operation of stator controlled induction motor drives 

 

UNIT-V ROTOR CONTROLLED INDUCTION MOTOR DRIVES   12 

Static rotor resistance control–in jection of voltage in the rotor circuit–static scherbius 

drives – static and modified Kramer drives – sub-synchronous and super-

synchronous speedoperation of induction machines – simulation of closed loop 

operation of rotor controlled induction motor drives 

TOTAL : 60 PERIODS 

OUTCOMES: 

 CO1: Ability to acquire and apply knowledge of mathematics and converter/machine 

dynamics in Electrical engineering. 

 CO2: Ability to formulate, design, simulate power supplies for generic load and for 

machine loads. 

 CO3: Ability to analyze, comprehend, design and simulate direct current motor based 

adjustable speed drives. 

 CO4: Ability to analyze, comprehend, design and simulate induction motor based 

adjustable speed drives. 

 CO5: Ability to design a closed loop motor drive system with controllers for the 

current and speed control operations. 

 

TEXTBOOKS: 

1. Gopal K Dubey, ―Power Semiconductor controlled Drives‖, Prentice HallInc., New 
Yersy, 1989 

2. R.Krishnan,―Electric Motor Drives–Modeling, Analysis and Control‖, Prentice-Hall 
of India Pvt. Ltd.,New Delhi, 2010 

3. BimalKBose, ―Modern Power Electronics and AC Drives‖, Pearson Education Asia 
2002 

 

REFERENCES: 

1. GopalK.Dubey, ―Fundamentals of Electrical Drives‖, Narosal Publishing House, 
New Delhi, Second Edition, 2009. 

2. Vedam Subramanyam,―Electric Drives–Concepts and Applications‖,Tata 
McGraw-Hill publishing company Ltd.,NewDelhi,2002. 

3. P.CSen―Thyristor DC Drives‖,John wiely and sons,NewYork,1981. 

4. W.Leonhard,―Control of Electrical Drives‖,Narosa Publishing House,1992. 

5. MurphyJ.M.DandTurnbull,―Thyristor Control of AC Motors‖,Pergamon Press,  



210  

23EEP202 SPECIAL ELECTRICAL MACHINES   L T P C 

       3  0 0 3 

OBJECTIVES: 

• To understand the working, characteristics and speed control principles of stepper 
motor. 

• To study the construction,  working, characteristics and speed control methods of 
switched reluctance motors.. 

• To know the principle of operation, construction, characteristics and speed control 
methods for the permanent magnet brushless DCmotors. 

• To underst and the concepts related with permanent magnet synchronous motors and 
synchronous reluctance motors. 

• To know the features of axial flux machines and its working principles 
 

UNIT-I STEPPER MOTORS   9 

Constructional features –Principle of operation –Types – Torque predictions – Linear 

and Non-linear analysis – Characteristics – Drive circuits – Closed loop control–

Applications 

 

UNIT-II SWITCHED RELUCTANCE MOTORS   9 

Constructional features–Principle of operation-Torque prediction–Characteristics-

Power controllers – Control of SRM drive- Speed control-current control-design 

procedures-Sensorlessoperation of SRM – Current sensing- rotor position 

measurement and estimation methods-sensorless rotor position estimation-

inductance based estimation–applications 

 

UNIT-III PERMANENT MAGNET BRUSHLESS DC MOTORS 9 

Fundamentals of Permanent Magnets- Types- Principle of operation- Magnetic circuit 

analysis EMF and Torque equations-Characteristics-Controller design-Transfer function–

Machine,Load and Inverter-Currentand SpeedController 

 

UNIT-IV PERMANENT MAGNET SYNCHROUNOUS MOTORS 9 

Permanent Magnet ac Machines, Machine Configurations, PMSM - Principle of operation 

– EMFand Torque equations - Phasor diagram - Torque speed characteristics – 

Modeling and smallsignal equations- evaluation of control characteristics- design of 

current and speed controllers- Constructional features, operating principle and 

characteristics of synchronous  

reluctance motor 

 

UNIT-V AXIALFLUX MACHINES   9 

Axial Flux Permanent Magnet Machines-Comparison with Radial Flux Machines-

Development-Geometries, Principle of Operation-Torque production-Applications. 
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Axial flux switch edreluctance machine-Topologies and Structures-Operating Principles-

Output Equation-Applications 

TOTAL : 45 PERIODS 

OUTCOMES: 

After the completion of this course, student will be able to 

 CO1: Know the concepts related with stepper motor. 

 CO2: Understand the working and various characteristics of switched reluctance 

machines. 

 CO3: Study the working principle and characteristics of permanent magnet brushless 

DC motors. 

 CO4: Know the  construction, working principles and characteristics of permanent 

magnet synchronous motor and synchronous reluctance motor. 

 CO5: Underst and the features of axial flux machines incomparison with radial flux 

machines and to know the principles of axial flux machines. 

 

REFERENCES: 

• Jacek F.Gieras, Dr.Rong-JieWang, Professor Maarten J.Kamper-Axial Flux Permanent 
Magnet Brushless Machines-Springer Netherlands(2008) 

• Bilgin, Berker_Emadi, Ali_Jiang, James Weisheng-Switched reluctance motor drives: 
fundamentals to applications-CRC(2019) 

• Ramu Krishnan-Permanent Magnet Synchronous and Brushless DC Motor Drives-
CRC Press, Marcel Applications-CRC Press(2001) 

• 6.T.Kenjo, ‗Stepping motors and their micro processor controls‘, Oxford University 

press, NewDelhi, 2000 Dekker(2009) 

• 4.T.J.E.Miller,‗Brush less magnet and Reluctance motor drives‘,Clarendon press, 

London, 1989 

• 5.R.Krishnan- Switched Reluctance Motor Drives_Modeling, Simulation, Analysis, 

Design, and Applications-CRC Press(2001) 
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23EEP203 ELECTRIC VEHICLES AND POWER MANAGEMENT LT P C 

      3 0 0 3 

OBJECTIVES: 

• To understand the concept to felectric vehicles and its operations 

• To present an over view of Electric Vehicle(EV), Hybrid Electric vehicle(HEV) and 
their architecture 

• To understand the need for energy storage in hybrid vehicles 

• To provide knowledge about various possible energy storage echnologies that can be 
used in electric vehicles 

 

UNIT-I ELECTRIC VEHICLES AND VEHICLE MECHANICS  9 

Electric Vehicles (EV), Hybrid Electric Vehicles (HEV), Engine ratings- Comparisons of 

EV with internal combustion Engine vehicles-Fundamentals of vehicle mechanics. 

 

UNIT-II ARCHITECTURE OF EV‟s AND POWER TRAIN COMPONENTS 9 

Architecture of EV‘s and HEV‘s–Plug-n Hybrid Electric Vehicles(PHEV)- Power train 

components and sizing, Gears, Clutches, Transmission and Brakes. 

 

UNIT-III   POWER ELECTRONICS AND MOTOR DRIVES   9 

Electric drive components – Power electronic switches- four quadrant operation of 

DC drives –Induction motor and permanent magnet synchronous motor-based vector 

control operation –Switched reluctance motor(SRM) drives-EVmotor sizing. 

 

UNIT-IV   BATTERY ENERGY STORAGE SYSTEM    9 

Battery Basics - Different types - Battery Parameters – Battery life & safety impacts –

Battery modeling – Design of battery for large vehicles. 

 

UNIT-V ALTERNATIVE ENERGY STORAGE SYSTEMS    9 

Introduction to fuel cell–Types, Operation and characteristics-proton exchange 

membrane (PEM) fuel cell for E-mobility – hydrogen storage systems – Super 

capacitors for transportation applications. 

 

TOTAL : 45 PERIODS 

OUTCOMES: 

After the completion of this course, students will be able to 

 CO1: Understand the concept of electric vehicle and energy storage systems. 

 CO2: Describe the working and components of Electric Vehicle and Hybrid Electric 

Vehicle 

 CO3: Know the principles of power converters and electrical drives 

 CO4: Illustrate the operation of storage systems such as battery and super capacitors 

 CO5: Analyze the various energy storage systems based on fuel cells and hydrogen 



213  

storage 

 

REFERENCES: 

1. Iqbal Hussain, ―Electric and Hybrid Vehicles: Design Fundamentals, Second 
Edition” CRC Press, Taylor & Francis Group, Second Edition(2011). 

2. AliEmadi, MehrdadEhsani, JohnM.Miller, ―Vehicular Electric Power Systems‖, 
Special Indian Edition, Marceldekker, Inc2010. 

3. Mehrdad Ehsani, Yimin Gao, Sebastian E.Gay, AliEmadi, 'Modern Electric, Hybrid 
Electric and Fuel Cell Vehicles: Fundamentals, Theory and Design',CRC Press, 
2004. 

4. C.C.Chanand K.T.Chau, 'Modern Electric Vehicle Technology', OXFORD 
University Press, 2001. 

5. WieLiu, ―Hybrid Electric Vehicle System Modeling and Control‖, Second Edition, 
John Wiley & Sons, 2017. 
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23EEP221 POWER ELECTRONICS AND DRIVES LABORATORY  LT P C 

         0 0 4 2 

OBJECTIVES: 

• To control the speed of DC motor-baseddrive system. 

• To conduct load tests in an electrical drive system. 

• To conduct experiments to enhance the understanding of different power electronic 
controller for motor drive applications. 

• To control the speed of Stepper motor and BLDC motor-based drive systems. 

• T ocontrol the speed of an Induction motor and SRM motor-based drive systems. 
 

LIST OF EXPERIMENTS: 

1. Simulation of closed loop control of Converter fed DCdrive. 

2. Speed control of Converter fed DCmotor. 

3. Speed control of Chopper fed DCmotor. 

4. Simulation of VSI fed three phase Induction motordrive. 

5. V/fcontrol of Three-Phase Induction motor. 

6. Microcontroller based speed  control of Stepper motor. 

7. Speed control of BLDC motor. 

8. DSP based speed control of SRM motor. 

9. Simulation of Four quadrant operation of three-phase induction motor. 

10. Voltage Regulation of three-phase Synchronous Generator. 

11. AC voltage Controller based speed control of induction motor. 
 

TOTAL : 60 PERIODS 

OUTCOMES: 

     CO1: Ability to construct the simulation circuit for the closed loop control of drive 

systems 

     CO2: Ability to formulate, design the speed controller for DC motor-based drive 

system. 

 CO3: Ability to conduct load tests in an electrical drive system. 

 CO4: Ability to formulate, design the speed controller for AC motor-based drive 

system. 

 CO5: Ability to design the control algorithm for the control of an electrical drive 

using Micro controller and Digital signal processor. 

 

REFERENCES: 

• NedMohan, T.M.Undeland and W.PRobbin, ―Power Electronics: converters, 

Application and design‖ JohnWiley and sons. Wiley India edition,2006 

• RashidM.H., ―Power Electronics Circuits, Devices and Applications", Prentice Hal 

India, NewDelhi, 1995. 

• BimalK Bose ―Modern Power Electronics and AC Drives‖ Pearson Education, Second 
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Edition, 2003. 

• BinWu, Mehdi Narimani, ―High Power Converters and AC Drives, Wiley Publishers, 

Second Edition, 2017.
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23EEP222 DESIGN LABORATORY FOR POWERE LECTRONICS SYSTEMS  L T P C 

       0  0  4 2 

OBJECTIVES: 

• To design power converter after selecting the suitable component for typical 
applications 

• To  design non-isolated and isolated switching moderegulators 

• To simulate analyse and test different switching moderegulators 
 

LISTOFEXPERIMENTS: 

1. Selection and Design of components (Inductor, Capacitor, transformers and 
devices) for power converters 

2. Design and testing of Isolated converter design and verification(100W) 

3. Design and testing of non-isolated converter design and verification(100W) 

4. Mini Project Demonstration with applications 
 

TOTAL : 60 PERIODS 

OUTCOMES: 

     CO1: Ability to independently carryout research and development work in power 

converters 

 CO2: Ability to demonstrate a degree of mastery over the design and fabrication of 

switching regulators. 

 CO3: Ability to apply conceptual basis required for design and testing of various 

 CO4: Ability to interact with industry to take up problem of societal importance as 

mini project designed. 

 CO5: Ability to compare different possible solution to the same practical problem. 
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REGULATIONS – 2023 CHOICE BASED CREDIT SYSTEM 

M.E. POWER ELECTRONICS AND DRIVES (FULL TIME) 

II and IV SEMESTERS CURRICULUM AND SYLLABUS 

SEMESTER – II 

SL. 
NO 

COURSE 
CODE 

 
COURSE TITLE 

CATE 
GORY 

PERIODS 
PER WEEK 

TOTAL 
CONTACT 
PERIODS 

 
CREDITS 

L T P 

THEORY 
1 23EEP201 Analysis of Electrical Drives PCC 3 1 0 4 4 
2 23EEP202 Special Electrical Machines PCC 3 0 0 3 3 

3 
23EEP203 

Electric Vehicles and Power 
Management PCC 3 0 0 3 3 

4  Professional Elective II PEC 3 0 0 3 3 
5  Professional Elective III PEC 3 0 0 3 3 

PRACTICALS 

6 23EEP221 
Power Electronics and Drives 
Laboratory PCC 0 0 4 4 2 

7 23EEP222 
Design Laboratory for Power 
Electronics Systems 

PCC 0 0 4 4 2 

TOTAL 15 1 8 24 20 
 

SEMESTER IV 

SL. 
NO 

COURSE 
CODE COURSE TITLE 

CATE 
GORY 

PERIODS 
PER WEEK 

TOTAL 
CONTACT 
PERIODS 

CREDITS 

    L T P   
 PRACTICALS 

1 
23EEP421 Project Work - II EEC 0 0 24 24 12 

 TOTAL 0 0 24 24 12 
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23EEP201 ANALYSIS OF ELECTRICAL DRIVES L T P C 

3 1 0 4 

OBJECTIVES: 

• To understand steady state operation and transient 

• dynamics of a motor load system 

• To study and analyze the operation of the converter/chopper fed DC drive, 
both qualitatively and quantitatively 

• To analyze and design the current and speed controllers for a closed loop solid state 
DC motor drive. 

• To understand the drive characteristics for different load torque profiles and 
quadrants of operation 

• To understand the speed control of induction motor drive from stator and rotor 
sides. 

• To study and analyze the operation of VSI & CSI fed induction motor control 
and pulse width modulation techniques 

UNIT-I DC MOTORS FUNDAMENTALS AND MECHANICAL SYSTEMS 12 

DC motor- Types, induced emf, speed-torque relations; Speed control – Armature 

and field speed control; Ward Leonard control – Constant torque and constant horse 

power operation-Introduction to high speed drives and modern drives. 

Characteristics of mechanical system–dynamic equations, component soft or que, 

types of load; Requirements of drives characteristics – stability of drives–multi- 

quadrant operation; Drive elements, types of motor duty and selection of motor 

rating. 

UNIT-II  CONVERTER AND CHOPPER CONTROL 12 

Principle of phase control – Fundamental relations; Analysis of series and separately 

excited DC motor with single-phase and three-phase converters–performance 

parameters, performance characteristics. Introduction to time ratio control and 

frequency modulation; chopper controlled DC motor–performance analysis, multi- 

quadrant control–Chopper based implementation of braking schemes; Related 

problems 

UNIT- III CLOSED LOOP CONTROL 12 

Modeling of drive elements–Equivalent circuit, transfer function of self, separately 

excited DC motors; Linear Transfer function model of power converters; Sensing and 

feedback elements – Closed loop speed control – current and speed loops, P, PI and 

PID controllers –response comparison. Simulation of converter and chopper fed DC 

drive 



 

3 
 

UNIT-IV VSI AND CSI FED STATOR CONTROLLED INDUCTION MOTOR 

CONTROL 12 

AC voltage controller – six step inverter voltage control-closed loop variable 

frequency PWM inverter fed induction motor (IM) with braking-CSI fed IM variable 

frequency motor drives –pulse width modulation techniques – simulation of closed 

loop operation of stator controlled induction motor drives 

UNIT-V  ROTOR CONTROLLED INDUCTION MOTOR DRIVES 12 

Static rotor resistance control–injection of voltage in the rotor circuit–static scherbius 

drives – static and modified Kramer drives – sub-synchronous and super- 

synchronous speed operation of induction machines – simulation of closed loop 

operation of rotor controlled induction motor drives 

TOTAL : 60 PERIODS 

OUTCOMES: 
 

COs Course Outcomes Blooms 
Level 

CO1 Explain the steady-state and transient dynamics of DC motors and 
mechanical load systems for industrial drive applications. 

K2 

CO2 Analyze phase-controlled series and separately excited DC drives using 
performance parameters and characteristics. 

K4 

CO3 Build chopper-fed DC motor drives for multi-quadrant operation and 
braking schemes with time ratio control. 

K3 

CO4 Design and simulate closed-loop DC drives with current and speed 
controllers using P/PI/PID control strategies. 

K3 

CO5 Analyze and simulate stator-side variable-frequency inverter-fed induction 
motor drives with suitable PWM techniques. 

K4 

CO6 Analyze rotor-side controlled induction motor drives for sub-synchronous 
and super-synchronous speed operation. 

K4 

 
TEXTBOOKS: 

1. Gopal K Dubey, ―Power Semiconductor controlled Drives‖, Prentice HallInc., New 
Yersy, 1989 

2. R.Krishnan,―Electric Motor Drives–Modeling, Analysis and Control‖, Prentice-Hall 
of India Pvt. Ltd.,New Delhi, 2010 

3. BimalKBose, ―Modern Power Electronics and AC Drives‖, Pearson Education Asia 
2002 

 
REFERENCES: 

1. GopalK.Dubey, ―Fundamentals of Electrical Drives, Narosal Publishing House, 
New Delhi, Second Edition, 2009. 

2. Vedam Subramanyam,―Electric Drives–Concepts and Applications,Tata 

McGraw-Hill publishing company Ltd.,NewDelhi,2002. 
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3. P.CSen―Thyristor DC Drives, John wiely and sons,NewYork,1981. 

4. W.Leonhard,―Control of Electrical Drives, Narosa Publishing House,1992. 

5. MurphyJ.M.DandTurnbull,―Thyristor Control of AC Motors, Pergamon Press. 

 

 

23EEP202 SPECIAL ELECTRICAL MACHINES L T P C 

3 0 0 3 

OBJECTIVES: 

• To understand the working, characteristics and speed control principles of stepper 
motor. 

• To study the construction, working, characteristics and speed control methods of 
switched reluctance motors.. 

• To know the principle of operation, construction, characteristics and speed control 
methods for the permanent magnet brushless DC motors. 

• To understand the concepts related with permanent magnet synchronous motors and 
synchronous reluctance motors. 

• To know the features of axial flux machines and its working principles 

UNIT-I STEPPER MOTORS 9 

Constructional features –Principle of operation –Types – Torque predictions – Linear 

and Non-linear analysis – Characteristics – Drive circuits – Closed loop control– 

Applications 

UNIT-II  SWITCHED RELUCTANCE MOTORS 9 

Constructional features–Principle of operation-Torque prediction–Characteristics- 

Power controllers – Control of SRM drive- Speed control-current control-design 

procedures-Sensorless operation of SRM – Current sensing- rotor position 

measurement and estimation methods-sensorless rotor position estimation- 

inductance based estimation–applications 

UNIT-III  PERMANENT MAGNET BRUSHLESS DC MOTORS 9 

Fundamentals of Permanent Magnets- Types- Principle of operation- Magnetic circuit 

analysis EMF and Torque equations-Characteristics-Controller design-Transfer function–  

Machine, Load and Inverter-Current and Speed Controller 

UNIT-IV PERMANENT MAGNET SYNCHROUNOUS MOTORS 9 

Permanent Magnet ac Machines, Machine Configurations, PMSM - Principle of operation 

– EMF and Torque equations - Phasor diagram - Torque speed characteristics – 

Modeling and small signal equations- evaluation of control characteristics- design of 

current and speed controllers- Constructional features, operating principle and 

characteristics of synchronous 

reluctance motor 



 

5 
 

UNIT-V  AXIAL FLUX MACHINES 9 

Axial Flux Permanent Magnet Machines-Comparison with Radial Flux Machines- 

Development-Geometries, Principle of Operation-Torque production-Applications. 

Axial flux switched reluctance machine-Topologies and Structures-Operating Principles- 

Output Equation-Applications 

TOTAL : 45 PERIODS 

OUTCOMES: 

 
COs Course Outcomes Blooms Level 

CO1 Explain the fundamental concepts related to stepper motors. K2 

 CO2 Analyze the working principles and performance characteristics of 
switched reluctance machines. 

K4 

 CO3 Describe and interpret the working principle and characteristics of 
permanent magnet brushless DC motors. 

K2 

 CO4 Explain the construction and operating principles of permanent 
magnet synchronous motors. 

K2 

 CO5 Analyze and compare the working principles and characteristics of 
synchronous reluctance motors. 

K4 

 CO6 Compare and evaluate the features of axial flux machines with 
radial flux machines and explain the operating principles of axial 
flux machines. 

K3 

 
REFERENCES: 

1. Jacek F.Gieras, Dr.Rong-JieWang, Professor Maarten J.Kamper-Axial Flux Permanent 
Magnet Brushless Machines-Springer Netherlands(2008) 

2. Bilgin, Berker_Emadi, Ali_Jiang, James Weisheng-Switched reluctance motor drives: 
fundamentals to applications-CRC(2019) 

3. Ramu Krishnan-Permanent Magnet Synchronous and Brushless DC Motor Drives- 
CRC Press, Marcel Applications-CRC Press(2001) 

4. 6.T.Kenjo, ‗Stepping motors and their micro processor controls‘, Oxford University 

press, NewDelhi, 2000 Dekker(2009) 

5. 4.T.J.E.Miller,‗Brush less magnet and Reluctance motor drives‘,Clarendon press, 

London, 1989 

6. 5.R.Krishnan- Switched Reluctance Motor Drives_Modeling, Simulation, Analysis, 

Design, and Applications-CRC Press(2001) 
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23EEP203 ELECTRIC VEHICLES AND POWER MANAGEMENT LT P C 

3 0 0 3 

OBJECTIVES: 

• To understand the concept of electric vehicles and its operations 

• To present an over view of Electric Vehicle(EV), Hybrid Electric vehicle(HEV) and 
their architecture 

• To understand the need for energy storage in hybrid vehicles 

• To provide knowledge about various possible energy storage technologies that can be 
used in electric vehicles 

UNIT-I ELECTRIC VEHICLES AND VEHICLE MECHANICS 9 

Electric Vehicles (EV), Hybrid Electric Vehicles (HEV), Engine ratings- Comparisons of 

EV with internal combustion Engine vehicles-Fundamentals of vehicle mechanics. 

UNIT-II ARCHITECTURE OF EV‟s AND POWER TRAIN COMPONENTS 9 

Architecture of EV‘s and HEV‘s–Plug-n Hybrid Electric Vehicles(PHEV)- Power train 

components and sizing, Gears, Clutches, Transmission and Brakes. 

UNIT-III  POWER ELECTRONICS AND MOTOR DRIVES 9 

Electric drive components – Power electronic switches- four quadrant operation of 

DC drives –Induction motor and permanent magnet synchronous motor-based vector 

control operation –Switched reluctance motor(SRM) drives-EV motor sizing. 

UNIT-IV  BATTERY ENERGY STORAGE SYSTEM 9 

Battery Basics - Different types - Battery Parameters – Battery life & safety impacts – 

Battery modeling – Design of battery for large vehicles. 

UNIT-V  ALTERNATIVE ENERGY STORAGE SYSTEMS 9 

Introduction to fuel cell–Types, Operation and characteristics-proton exchange 

membrane (PEM) fuel cell for E-mobility – hydrogen storage systems – Super 

capacitors for transportation applications. 

 
TOTAL  : 45 PERIODS 
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OUTCOMES: 

After the completion of this course, students will be able to 

 
COs Course Outcomes Blooms Level 

CO1 Understand the basics of electric and hybrid electric vehicles, 
including their mechanics. 

K2 

CO2   Describe the architecture and components of EVs and HEVs. K2 

CO3 Explain the operation of power electronics and motor drives in EVs. K2 

CO4 Analyze the design and safety of battery energy storage systems. K4 

CO5 Design and model batteries for large electric vehicles K3 

CO6 Evaluate alternative energy storage systems like fuel cells and 
supercapacitors. 

K3 

 
REFERENCES: 

1. Iqbal Hussain, ―Electric and Hybrid Vehicles: Design Fundamentals, Second 
Edition” CRC Press, Taylor & Francis Group, Second Edition(2011). 

2. AliEmadi, MehrdadEhsani, JohnM.Miller, ―Vehicular Electric Power Systems‖, 

Special Indian Edition, Marceldekker, Inc2010. 

3. Mehrdad Ehsani, Yimin Gao, Sebastian E.Gay, AliEmadi, 'Modern Electric, Hybrid 
Electric and Fuel Cell Vehicles: Fundamentals, Theory and Design',CRC Press, 
2004. 

4. C.C.Chanand K.T.Chau, 'Modern Electric Vehicle Technology', OXFORD 
University Press, 2001. 

5. WieLiu, Hybrid Electric Vehicle System Modeling and Control‖, Second Edition, 
John Wiley & Sons, 2017. 
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Professional Electives III & IV 
 

23EEP036 POWER ELECTRONICS FOR RENEWABLE ENERGY SYSTEMS L T P C 
3 0 0 3 

OBJECTIVES: 

• To provide knowledge about different types of renewable energy systems. 

• To analyze the various electrical Generators used for the Wind Energy Conversion 

• Systems. 

• To design a power converter used in renewable energy systems such as AC-DC, DC-DC, and AC-

AC converters. 

• To understand the importance of standalone, grid-connected, and hybrid operation in 

renewable energy systems. 

• To analyse various maximum power point tracking algorithms 

UNIT I INTRODUCTION TO RENEWABLE ENERGY SYSTEMS      9 

Classification of Energy Sources – Importance of Non-conventional energy sources – Advantages 

and disadvantages of conventional energy sources - Environmental aspects of energy - Impacts of 

renewable energy generation on the environment - Qualitative study of renewable energy 

resources: Ocean energy, Biomass energy, Hydrogen energy, - Solar Photovoltaic (PV), Fuel cells: 

Operating principles and characteristics, Wind Energy: Nature of wind, Types, control strategy, 

operating area 

UNIT II ELECTRICAL MACHINES FOR WIND ENERGY CONVERSION SYSTEMS (WECS)   9 

Review of reference theory fundamentals –Construction, Principle of operation and analysis: 

Squirrel Cage Induction Generator (SCIG), Doubly Fed Induction Generator (DFIG) – Permanent 

Magnet Synchronous Generator (PMSG). 

UNIT III POWER CONVERTERS AND ANALYSIS OF SOLAR PV SYSTEMS    9 

Power Converters: Line commutated converters (inversion-mode) - Boost and buck-boost 

converters- selection of inverter, battery sizing, array sizing. Analysis: Block diagram of the solar PV 

systems - Types of Solar PV systems: Stand-alone PV systems, Grid integrated solar PV Systems - 

Grid connection Issues 

UNIT IV POWER CONVERTERS AND ANALYSIS OF WIND SYSTEMS     9 

Power Converters: Three-phase AC voltage controllers- AC-DC-AC converters: uncontrolled 

rectifiers, PWM Inverters, Grid-Interactive Inverters - Matrix converter. Analysis: Stand-alone 

operation of fixed and variable speed WECS-Grid integrated SCIG and PMSG based WECS. 

UNIT V HYBRID RENEWABLE ENERGY SYSTEMS       9 

Need for Hybrid Systems- Range and type of Hybrid systems- Case studies of Diesel-PV, Wind-PV, 

Micro hydel-PV, Biomass-Diesel systems - Maximum Power Point Tracking (MPPT). 

TOTAL : 45 PERIODS 
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OUTCOMES: 

Upon completion of the course, students will be able to: 

S.No. Course Outcomes Blooms 

Level 

CO1 Explain characteristics, classification, and environmental impacts of renewable 

energy sources including solar PV, wind, biomass, ocean, hydrogen, and fuel 

cells. 

K2 

CO2 Select and analyze suitable generators (SCIG, DFIG, PMSG) for wind energy 

conversion systems based on operating principles and configurations. 

K3 

CO3 Design and analyze power converters (AC-DC, DC-DC, inverters) with PV array, 

battery, and grid integration sizing for solar PV systems. 

K4 

CO4 Analyze AC voltage controllers, uncontrolled rectifiers, and grid-interactive 

inverters for stand-alone wind energy conversion systems. 

K4 

CO5 Design and analyze AC-DC-AC converters, PWM inverters, and matrix 

converters for grid-integrated SCIG/PMSG wind systems. 

K4 

CO6 Analyze hybrid renewable energy systems (Diesel-PV, Wind-PV, Micro-hydel-

PV, Biomass-Diesel) incorporating MPPT algorithms for standalone/grid-

connected operation. 

K3 

 
REFERENCES: 

1. S.N.Bhadra, D. Kastha, & S. Banerjee “Wind Electrical Systems”, Oxford University Press,2009 

2. Rashid .M. H “Power electronics Hand book”, Academic press,2nd Edition, 2006. 

3. Rai. G.D, “Non-conventional energy sources”, Khanna publishers, 2010. 

4. Rai. G.D,” Solar energy utilization”, Khanna publishers, 5th Edition, 2008. 

5. Gray, L. Johnson, “Wind energy system”, prentice hall of india, 1995. 

6. B.H.Khan "Non-conventional Energy sources ",Tata McGraw-hill Publishing Company, New 

Delhi, 2017. 
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23EEP040   POWER QUALITY      L T P C 

3 0 0 3 

OBJECTIVES: 

• To provide knowledge about various power quality issues. 

• To understand the concept of power and power factor in single phase and three phase 

• systems supplying nonlinear loads. 

• To equip with required skills to design conventional compensation techniques for power 

• factor correction and load voltage regulation. 

• To introduce the control techniques for the active compensation. 

• To understand the mitigation techniques using custom power devices such as DSTATCOM, DVR 

& UPQC 

UNIT I INTRODUCTION          9 

Introduction – Characterization of Electric Power Quality: Transients, short duration and long 

duration voltage variations, Voltage imbalance, waveform distortion, Voltage fluctuations, Power 

frequency variation, Power acceptability curves – power quality problems: poor load power factor, 

Non-linear and unbalanced loads, DC offset in loads, Notching in load voltage, Disturbance in supply 

voltage – Power quality standards. 

UNIT II ANALYSIS OF SINGLE PHASE AND THREE PHASE SYSTEM    9 

Single phase linear and non-linear loads – single phase sinusoidal, non-sinusoidal source – 

supplying linear and nonlinear loads – three phase balanced system – three phase unbalanced 

system – three phase unbalanced and distorted source supplying non-linear loads – concept of 

power factor – three phase- three wire – three phase - four wire system. 

UNIT III CONVENTIONAL LOAD COMPENSATION METHODS     9 

Principle of load compensation and voltage regulation – classical load balancing problem : open 

loop balancing – closed loop balancing, current balancing – harmonic reduction and voltage sag 

reduction– analysis of unbalance – instantaneous of real and reactive powers – Extraction of 

fundamental sequence component from measured. 

UNIT IV LOAD COMPENSATION USING DSTATCOM      9 

Compensating single – phase loads – Ideal three phase shunt compensator structure – generating 

reference currents using instantaneous PQ theory – Instantaneous symmetrical components theory 

– Generating reference currents when the source is unbalanced –Realization and control of 

DSTATCOM – DSTATCOM in Voltage control mode 

UNIT V SERIES COMPENSATION OF POWER DISTRIBUTION SYSTEM   9 

Rectifier supported DVR – DC Capacitor supported DVR – DVR Structure – Voltage Restoration – 

Series Active Filter – Unified Power Quality Conditioner. 

TOTAL : 45 PERIODS 
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OUTCOMES: 

After completing the above course, students will be able to 

COs Course Outcomes Blooms 

Level 

CO1 Identify the consequences of Power Quality issues K3 

 CO2 Examine the harmonic analysis of single phase and three phase systems 

supplying non-linear load. 

K4 

 CO3 Analyse the power and power factor in single phase and three phase systems 

supplying nonlinear loads 

K4 

 CO4 Make use of conventional compensation techniques for power factor 

correction and load voltage regulation 

K3 

 CO5 Model the  active filters for load compensation. K3 

 CO6 Utilize the mitigation techniques using custom power devices such as 

distribution static compensator (DSTATCOM), dynamic voltage restorer 

(DVR) & UPQC 

K3 

 
TEXTBOOKS: 

1. Arindam Ghosh and Gerad Ledwich “Power Quality Enhancement Using Custom Power 

Devices”,Kluwer Academic Publishers, First Edition,2002 

2. G.T.Heydt, “Electric Power Quality”, Stars in a Circle Publications, Second Edition, 1994 

REFERENCES: 

1. R.C.Duggan “Electric Power Systems Quality”, Tata MC Graw Hill Publishers, Third Edition,2012 

2. Arrillga “Power System Harmonics”, John Wiely and Sons,2003 

3. Derek A.Paice “Power Electronic Converter Harmonics” IEEE Press, 1995 
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23EEP221 POWER ELECTRONICS AND DRIVES LABORATORY LT P C 

0 0 4 2 

OBJECTIVES: 

• To control the speed of DC motor-based drive system. 

• To conduct load tests in an electrical drive system. 

• To conduct experiments to enhance the understanding of different power electronic 
controller for motor drive applications. 

• To control the speed of Stepper motor and BLDC motor-based drive systems. 

• To control the speed of an Induction motor and SRM motor-based drive systems. 

 
LIST OF EXPERIMENTS: 

1. Simulation of closed loop control of Converter fed DC drive. 

2. Speed control of Converter fed DC motor. 

3. Speed control of Chopper fed DC motor. 

4. Simulation of VSI fed three phase Induction motor drive. 

5. V/f control of Three-Phase Induction motor. 

6. Microcontroller based speed control of Stepper motor. 

7. Speed control of BLDC motor. 

8. DSP based speed control of SRM motor. 

9. Simulation of Four quadrant operation of three-phase induction motor. 

10. Voltage Regulation of three-phase Synchronous Generator. 

11. AC voltage Controller based speed control of induction motor. 

 
TOTAL  : 60 PERIODS 

OUTCOMES: 

• CO1: Ability to construct the simulation circuit for the closed loop control of drive 

systems 

• CO2: Ability to formulate, design the speed controller for DC motor-based drive 

system. 

• CO3: Ability to conduct load tests in an electrical drive system. 

• CO4: Ability to formulate, design the speed controller for AC motor-based drive 

system. 

• CO5: Ability to design the control algorithm for the control of an electrical drive 

using Micro controller and Digital signal processor. 

 
REFERENCES: 

• NedMohan, T.M.Undeland and W.PRobbin, ―Power Electronics: converters, 

Application and design‖ JohnWiley and sons. Wiley India edition,2006 

• RashidM.H., ―Power Electronics Circuits, Devices and Applications", Prentice Hal 

India, NewDelhi, 1995. 

• BimalK Bose ―Modern Power Electronics and AC Drives‖ Pearson Education, Second 



 

 

Edition, 2003. 

• BinWu, Mehdi Narimani, ―High Power Converters and AC Drives, Wiley Publishers, 

Second Edition, 2017. 

 

 

23EEP222 DESIGN LABORATORY FOR POWERE LECTRONICS SYSTEMS L T P C 

0 0 4 2 

OBJECTIVES: 

• To design power converter after selecting the suitable component for typical 
applications 

• To design non-isolated and isolated switching mode regulators 

• To simulate analyze and test different switching mode regulators 

 
LISTOFEXPERIMENTS: 

1. Selection and Design of components (Inductor, Capacitor, transformers and 

devices) for power converters 

2. Design and testing of Isolated converter design and verification(100W) 

3. Design and testing of non-isolated converter design and verification(100W) 

4. Mini Project Demonstration with applications 

 
TOTAL  : 60 PERIODS 

OUTCOMES: 

• CO1: Ability to independently carryout research and development work in power 

converters 

• CO2: Ability to demonstrate a degree of mastery over the design and fabrication of 

switching regulators. 

• CO3: Ability to apply conceptual basis required for design and testing of various 

• CO4: Ability to interact with industry to take up problem of societal importance as 

mini project designed. 

• CO5: Ability to compare different possible solution to the same practical problem. 
 
 
 
 
 



LIST OF OPEN ELECTIVES FOR M.E. PROGRAMMES  
 

SL. 

NO. 

COURSE 

CODE 
COURSE TITLE 

PERIODS PER 

WEEK 
 

CREDITS 
L T P 

EXCEPT FACULTY OF CIVIL ENGINEERING 

1.  OCE431 Integrated Water Resources 
Management 

3 0 0 3 

2.  OCE432 Water, Sanitation and Health 3 0 0 3 

3.  OCE433 Principles of Sustainable 
Development 

3 0 0 3 

4.  OCE434 Environmental Impact Assessment 3 0 0 3 

EXCEPT FACULTY OF ELECTRICAL AND ELECTRONICS ENGINEERING 

5.  ET4251 IoT for Smart Systems 3 0 0 3 

6.  ET4072 Machine Learning and Deep Learning 3 0 0 3 

7.  PX4012 Renewable Energy Technology 3 0 0 3 

8.  PS4093 Smart Grid 3 0 0 3 

EXCEPT M.E.CSE/ M.E.MPC/ M.E.CSE(NETWORKS) /M.E.BCS /M.E.BDA /M.E.CSE(AI&ML) 

/M.E.IT/ M.E.SE / M.E.IT/M.C.A.(2 YEARS) PROGRAMMES 

9.  CP4391 Security Practices 3 0 0 3 

10.  MP4251 Cloud Computing Technologies 3 0 0 3 

11.  OIC431 Blockchain Technologies 3 0 0 3 

12.  OIC432 Deep Learning 3 0 0 3 

13.  IF4072 Design Thinking 3 0 0 3 

14.  MU4153 Principles of Multimedia 3 0 0 3 

EXCEPT M.E.APP. ELEC./M.E.ECE/M.E.VLSI/M.E.DSP/M.E.VLSI & EMBEDDED/ 

M.E.BM/M.E.MED.ELEC./M.E.COMM.SYS./M.E.COMM.& NET./M.E.ECE(INDUSTRY 

INTE.) 

15.  DS4015 Big Data Analytics 3 0 0 3 

16.  NC4201 Internet of Things and Cloud 3 0 0 3 

17.  MX4073 Medical Robotics 3 0 0 3 

18.  VE4202 Embedded Automation 3 0 0 3 

EXCEPT FACULTY OF TECHNOLOGY 

19.  CX4016 Environmental Sustainability 3 0 0 3 

20.  TX4092 Textile Reinforced Composites 3 0 0 3 

21.  NT4002 Nanocomposite Materials 3 0 0 3 

22.  BY4016 IPR, Biosafety and Entrepreneurship 3 0 0 3 

 



OCE431                   INTEGRATED WATER RESOURCES MANAGEMENT                  L T  P C 

                                                                                                                                           3  0  0  3  

  

OBJECTIVE 

 Students will be introduced to the concepts and principles of IWRM, which is inclusive of 

the economics, public-private partnership, water & health, water & food security and legal 

& regulatory settings.  

UNIT I  CONTEXT FOR IWRM                                                                    9  

Water as a global issue: key challenges – Definition of IWRM within the broader context of 

development – Key elements of IWRM - Principles – Paradigm shift in water management - 

Complexity of the IWRM process – UN World Water Assessment - SDGs.  

 

UNIT II  WATER ECONOMICS                                                         9  

Economic view of water issues: economic characteristics of water good and services – Non-

market monetary valuation methods – Water economic instruments – Private sector involvement 

in water resources management: PPP objectives, PPP models, PPP processes, PPP experiences 

through case studies.  

 

UNIT III  LEGAL AND REGULATORY SETTINGS                                                        9  

Basic notion of law and governance: principles of international and national law in the area of 

water management - Understanding UN law on non-navigable uses of international water courses 

– International law for groundwater management – World Water Forums – Global Water 

Partnerships - Development of IWRM in line with legal and regulatory framework.  

 

UNIT IV  WATER AND HEALTH WITHIN THE IWRM CONTEXT                                9 

 Links between water and health: options to include water management interventions for health – 

Health protection and promotion in the context of IWRM – Global burden of Diseases - Health 

impact assessment of water resources development projects – Case studies.  

 

UNIT V  AGRICULTURE IN THE CONCEPT OF IWRM                                9  

Water for food production: ‘blue’ versus ‘green’ water debate – Water foot print - Virtual water 

trade for achieving global water and food security –- Irrigation efficiencies, irrigation methods - 

current water pricing policy– scope to relook pricing.  

TOTAL: 45 PERIODS  

 

OUTCOMES 

 On completion of the course, the student is expected to be able to  

 

CO1 Describe the context and principles of IWRM; Compare the conventional and integrated 

ways of water management. 

CO2 Select the best economic option among the alternatives; illustrate the pros and cons of 

PPP through case studies. 

CO3 Apply law and governance in the context of IWRM.  



CO4 Discuss the linkages between water-health; develop a HIA framework. 

CO5 Analyse how the virtual water concept pave way to alternate policy options. 

 

REFERENCES:  

1.  Cech Thomas V., Principles of water resources: history, development, management and 

policy. John Wiley and Sons Inc., New York. 2003.  

2.  Mollinga .P. etal “ Integrated Water Resources Management”, Water in South Asia 

Volume I, Sage Publications, 2006. 

3. Technical Advisory Committee, Integrated Water Resources management, Technical Advisory 

Committee Background Paper No: 4. Global water partnership, Stockholm, Sweden.  2002.  

4.  Technical Advisory Committee, Dublin principles for water as reflected in comparative 

assessment of institutional and legal arrangements for Integrated Water Resources 

Management, Technical Advisory Committee Background paper No: 3. Global water partnership, 

Stockholm, Sweden. 1999. 

5. Technical Advisory Committee, Effective Water Governance”. Technical Advisory 

Committee Background paper No: 7. Global water partnership, Stockholm, Sweden, 2003.  

 

 

CO – PO Mapping - INTEGRATED WATER RESOURCES MANAGEMENT 

 

 

POs/PSOs 

Course Outcome Overall 

Correlation of 

COs to POs 
CO1 CO2 CO3 CO4 CO5 

PO1 Knowledge of Engineering 

Sciences 
3 2 

2 2 2 2 

PO2 Problem analysis 1 3 2 2 2 2 

PO3 Design / development of solutions  2 2 2 2 2 

PO4 Investigation 1 2   1 1 

PO5 Modern Tool Usage 1 1 2 1 1 1 

PO6 Individual and Team work  2 2   2 

PO7 Communication  2 2   2 

PO8 Engineer and Society 2 2 3 2 3 3 

PO9 Ethics  2 3 2 2 2 

PO10 Environment and Sustainability 3 3 3 3 3 3 

PO11 Project Management and Finance 1 1 1  1 1 

PO12 Life Long Learning  2 2 2 2 2 

PSO1 Knowledge of field research 

methodology, gender, legal and 

environmental aspects in the 

context of integrated water 

resources management 

3 2 2 2 2 2 



PSO2 Formulate, analyze and 

comprehend the differences in 

social and environmental  

variability in South Indian context 

with their peers and strive to work 

towards sustainability 

2 2 2 2 2 2 

PSO3 Produce and publish professional 

reports, peer-reviewed journal, on 

contemporary and state of the art 

research in integrated water 

resources management 

2 2 2 2 2 2 

 

 

 

 

OCE432                                 WATER, SANITATION AND HEALTH                               L T P C 

                                                                                                                                            3 0 0 3 

OBJECTIVES: 

• Understand the accelerating health impacts due to the present managerial aspects and 

initiatives in water and sanitation and health sectors in the developing scenario 

UNIT I   FUNDAMENTALS WASH                                          9 

Meanings and Definition: Safe Water- Health, Nexus: Water- Sanitation - Health and Hygiene – 

Equity issues-Water security - Food Security. Sanitation And Hygiene (WASH) and Integrated 

Water Resources Management (IWRM) - Need and Importance of WASH  

 

UNIT II  MANAGERIAL IMPLICATIONS AND IMPACT                            9 

Third World Scenario – Poor and Multidimensional Deprivation--Health Burden in Developing 

Scenario -Factors contribute to water, sanitation and hygiene related diseases-Social: Social 

Stratification and Literacy Demography: Population and Migration- Fertility - Mortality- 

Environment: Water Borne-Water Washed and Water Based Diseases - Economic: Wage - Water 

and Health Budgeting -Psychological: Non-compliance - Disease Relapse - Political: Political Will. 

 

UNIT III  CHALLENGES IN MANAGEMENT AND DEVELOPMENT               9 

Common Challenges in WASH - Bureaucracy and Users- Water Utilities -Sectoral Allocation:- 

Infrastructure- Service Delivery: Health services: Macro and Micro- level: Community and Gender 

Issues- Equity Issues - Paradigm Shift: Democratization of Reforms and Initiatives. 

 

UNIT IV GOVERNANCE                     9 

Public health -Community Health Assessment and Improvement Planning (CHA/CHIP)-

Infrastructure and Investments on Water, (WASH) - Cost Benefit Analysis – Institutional 

Intervention-Public Private Partnership - Policy Directives - Social Insurance -Political Will vs 

Participatory Governance - 

 



UNIT V  INITIATIVES                     9 

Management vs Development -Accelerating Development- Development Indicators -Inclusive 

Development-Global and Local- Millennium Development Goal (MDG) and Targets - Five Year 

Plans - Implementation - Capacity Building - Case studies on WASH.  

TOTAL: 45 PERIODS 

OUTCOMES: 

 

CO1 Capture to fundamental concepts and terms which are to be applied and understood all 

through the study. 

CO2 Comprehend the various factors affecting water sanitation and health through the lens 

of third world scenario. 

CO3 Critically analyse and articulate the underlying common challenges in water, sanitation 

and health. 

CO4 Acquire knowledge on the attributes of governance and its say on water sanitation and 

health.  

CO5 Gain an overarching insight in to the aspects of sustainable resource management in 

the absence of a clear level playing field in the developmental aspects. 

 

REFERENCES  

1. Bonitha R., Beaglehole R.,Kjellstorm, 2006, “Basic Epidemiology”, 2nd Edition, World 

Health Organization. 

2. Van Note Chism, N. and Bickford, D. J. (2002), Improving the environment for learning: 

An expanded agenda. New Directions for Teaching and Learning, 2002: 91–98. 

doi: 10.1002/tl.83Improving the Environment for learning: An Expanded Agenda 

3. National Research Council. Global Issues in Water, Sanitation, and Health: Workshop 

Summary. Washington, DC: The National Academies Press, 2009.  

4. Sen, Amartya 1997. On Economic Inequality. Enlarged edition, with annex by 

JamesFoster and Amartya Sen, Oxford: Claredon Press, 1997. 

5. Intersectoral Water Allocation Planning and Management, 2000, World Bank Publishers 

www. Amazon.com 

6. Third World Network.org (www.twn.org). 

 

 

 

 

 

 

 

 

 



CO PO MAPPING  : WATER, SANITATION AND HEALTH 

 

 

PO/PSO Course Outcome Overall 

Correlation of 

COs to POs 
CO1 CO2 CO3 CO4 CO5 

PO1 Knowledge of Engineering 

Sciences 
 1 1 M 1 1 

PO2 Problem analysis  2 2 2 2 2 

PO3 Design / development of solutions   2 1 2 2 

PO4 Investigation  2 3 3 3 3 

PO5 Modern Tool Usage    1  1 

PO6 Individual and Team work  2 2 1 2 2 

PO7 Communication    2 2 2 

PO8 Engineer and Society  3 3 3 3 3 

PO9 Ethics   1 2 2 2 

PO10 Environment and Sustainability  3   3 3 

PO11 Project Management and Finance     1 1 

PO12 Life Long Learning 2 3 2 3 3 3 

PSO1 Explain the concepts of water 

management, field research 

methodology, gender, legal and 

environmental aspects in the 

context of integrated water 

resources management 

 3 3 3 3 3 

PSO2 Formulate, analyse and 

comprehend the differences in 

social and economic variability in 

South Asian context with their 

peers and strive to work towards 

sustainability. 

 3 2 3 3 3 

PSO3 Produce and publish professional 

reports, peer reviewed journal on 

contemporary and state of art 

research in water resources 

Engineering. 

 3 3 3 2 3 

  

 

 

 

 

 

 

 



OCE433                            PRINCIPLES OF SUSTAINABLE DEVELOPMENT                   L T  P C 

                                                3  0  0  3 

 

OBJECTIVES: 

 To impart knowledge on environmental, social and economic dimensions of sustainability 

and the principles evolved through landmark events so as to develop an action mindset 

for sustainable development. 

 

UNIT I   SUSTAINABILITY AND DEVELOPMENT CHALLEGES                               9 

Definition of sustainability – environmental, economical and social dimensions of sustainability - 

sustainable development models – strong and weak sustainability – defining development- 

millennium  development goals – mindsets for sustainability: earthly, analytical, precautionary, 

action and collaborative– syndromes of global change: utilisation syndromes, development 

syndromes, and sink syndromes – core problems and cross cutting Issues of the 21 century - 

global, regional and local environmental issues –  social insecurity - resource degradation –

climate change – desertification.  

 

UNIT II    PRINCIPLES AND FRAME WORK                             9 

History and emergence of the concept of sustainable development - our common future - 

Stockholm to Rio plus 20– Rio Principles of sustainable development – Agenda 21 natural step- 

peoples earth charter – business charter for sustainable development –UN Global Compact - Role 

of civil society, business and government – United Nations’ 2030 Agenda for sustainable 

development – 17 sustainable development goals and targets, indicators and intervention areas 

 

UNIT III   SUSTAINABLE DEVELOPMENT AND WELLBEING                                   9 

The Unjust World  and inequities - Quality of Life - Poverty, Population and Pollution - Combating 

Poverty - - Demographic dynamics of sustainability - Strategies to end Rural and Urban Poverty 

and Hunger – Sustainable Livelihood Framework- Health, Education and  Empowerment of 

Women, Children, Youth, Indigenous People, Non-Governmental Organizations, Local 

Authorities and Industry  for Prevention, Precaution , Preservation and Public participation. 

 

UNIT IV     SUSTAINABLE SOCIO-ECONOMIC SYSTEMS                             10 

Sustainable Development Goals and Linkage to Sustainable Consumption and Production – 

Investing in Natural Capital- Agriculture, Forests, Fisheries - Food security and nutrition and 

sustainable agriculture- Water and sanitation - Biodiversity conservation and Ecosystem integrity 

–Ecotourism - Sustainable Cities – Sustainable Habitats- Green Buildings - Sustainable 

Transportation –– Sustainable Mining - Sustainable Energy– Climate Change –Mitigation and 

Adaptation - Safeguarding Marine Resources - Financial Resources and Mechanisms 

 

UNIT  V   ASSESSING PROGRESS AND WAY FORWARD                                            8 

Nature of sustainable development strategies and current practice- Sustainability in global, 

regional and national context –Approaches to measuring and analysing sustainability– limitations 

of GDP- Ecological Footprint- Human Development Index- Human Development Report – 



National initiatives for Sustainable Development - Hurdles to Sustainability - Science and 

Technology for sustainable development –Performance indicators of sustainability and 

Assessment mechanism – Inclusive Green Growth and Green Economy – National Sustainable 

Development Strategy Planning and National Status of Sustainable Development Goals 

TOTAL: 45 PERIODS 

OUTCOMES: 

 On completion of the course, the student is expected to be able to  

CO1 Explain and evaluate current challenges to sustainability, including modern world 

social, environmental, and economic structures and crises. 

CO2 Identify and critically analyze the social environmental, and economic dimensions of 

sustainability in terms of UN Sustainable development goals 

CO3 Develop a fair understanding of the social, economic and ecological linkage of  Human 

well being, production and  consumption  

CO4 Evaluate sustainability issues and solutions using a holistic approach that focuses on 

connections between complex human and natural systems. 

CO5 Integrate knowledge from multiple sources and perspectives to understand 

environmental limits governing human societies and economies and social justice 

dimensions of sustainability. 

 

REFERENCES: 

1. Tom Theis and Jonathan Tomkin, Sustainability: A Comprehensive Foundation, Rice 

University, Houston, Texas, 2012 

2. A guide to SDG interactions:from science to implementation, International Council for 

Science, Paris,2017 

3. Karel Mulder, Sustainable Development for Engineers - A Handbook and Resource Guide, 

Rouledge Taylor and Francis, 2017. 

4. The New Global Frontier - Urbanization, Poverty and Environmentin the 21st Century - 

George Martine,Gordon McGranahan,Mark Montgomery and Rogelio Fernández-Castilla, 

IIED and UNFPA, Earthscan, UK, 2008 

5. Nolberto Munier, Introduction to Sustainability: Road to a Better Future, Springer, 2006 

6. Barry Dalal Clayton and Stephen Bass, Sustainable Development Strategies- a resource 

book”, Earthscan Publications Ltd, London, 2002. 

 

CO – PO Mapping –Principles of Sustainable Development 

PO/PSO Course Outcome Overall 

Correlation of 

COs to POs 
CO1 CO2 CO3 CO4 CO5 

PO1 Knowledge of Engineering 

Sciences 
      

PO2 Problem analysis 3 3    3 

PO3 Design / development of solutions    3 3 3 



PO4 Investigation  2 2 2 2 2 

PO5 Modern Tool Usage       

PO6 Individual and Team work  2 2   2 

PO7 Communication     1 1 

PO8 Engineer and Society 3   3  3 

PO9 Ethics    2 2 2 

PO10 Environment and Sustainability 3 3 3 3 3 3 

PO11 Project Management and Finance       

PO12 Life Long Learning     1 1 

PSO1 Knowledge of Environmental 

Management discipline 
3 3 3 3  3 

PSO2 Environmental Performance 

Evaluation and coordination 
      

PSO3 Conceptualization of 

Environmental Management 

Systems 

      

 

 

 

OCE434              ENVIRONMENTAL IMPACT ASSESSMENT                       L T P C 

                                   3  0 0 3 

OBJECTIVES: 

 To make the students to understand environmental clearance, its legal requirements and 

to provide knowledge on overall methodology of EIA, prediction tools and models, 

environmental management plan and case studies. 

 

UNIT I           INTRODUCTION                  9 

Historical development of Environmental Impact Assessment (EIA). Environmental Clearance- 

EIA in project cycle. legal and regulatory aspects in India – types and limitations of EIA –EIA 

process- screening – scoping - terms of reference in EIA- setting – analysis – mitigation. Cross 

sectoral issues –public hearing in EIA- EIA consultant accreditation. 

 

UNIT II          IMPACT INDENTIFICATION AND PREDICTION                               10 

Matrices – networks – checklists – cost benefit analysis – analysis of alternatives – expert systems 

in EIA. prediction tools for EIA – mathematical modeling for impact prediction – assessment of 

impacts – air – water – soil – noise – biological –– cumulative impact assessment 

 

UNIT III  SOCIO-ECONOMIC IMPACT ASSESSMENT                          8 

Socio-economic impact assessment - relationship between social impacts and change in 

community and institutional arrangements. factors and methodologies- individual and family level 

impacts. communities in transition-rehabilitation 

 

UNIT IV          EIA DOCUMENTATION AND ENVIRONMENTAL MANAGEMENT PLAN          9 

Environmental management plan - preparation, implementation and review – mitigation and 



rehabilitation plans – policy and guidelines for planning and monitoring programmes – post project 

audit – documentation of EIA findings – ethical and quality aspects of environmental impact 

assessment 

 

UNIT V           CASE STUDIES                                9 

Mining, power plants, cement plants, highways, petroleum refining industry, storage & handling of 

hazardous chemicals, common hazardous waste facilities, CETPs, CMSWMF, building and 

construction projects 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

 On completion of the course, the student is expected to be able to  

CO1 Understand need for environmental clearance, its legal procedure, need of EIA, its 

types, stakeholders and their roles 

CO2 Understand various impact identification methodologies, prediction techniques 

and model of impacts on various environments  

CO3 Understand relationship between social impacts and change in community due to 

development activities and rehabilitation methods  

CO4 Document the EIA findings and prepare environmental management and 

monitoring plan 

CO5 Identify, predict and assess impacts of similar projects based on case studies  

 

REFERENCES: 

1. EIA Notification 2006 including recent amendments, by Ministry of Environment, Forest 

and Climate Change, Government of India 

2. Sectoral Guidelines under EIA Notification by Ministry of Environment, Forest and Climate 

Change, Government of India  

3. Canter, L.W., Environmental Impact Assessment, McGraw Hill, New York. 1996 

4. Lawrence, D.P., Environmental Impact Assessment – Practical solutions to recurrent 

problems, Wiley-Interscience, New Jersey. 2003  

5. Lee N. and George C. 2000. Environmental Assessment in Developing and Transitional 

Countries. Chichester: Willey 

6. World Bank –Source book on EIA ,1999 

7. Sam Mannan, Lees' Loss Prevention in the Process Industries, Hazard Identification 

Assessment and Control, 4th Edition, Butterworth Heineman, 2012. 

 

 

 

 



CO – PO Mapping- ENVIRONMENTAL IMPACT ASSESSMENT   

 

PO/PSO Course Outcome Overall 

Correlation of 

COs to Pos 
CO1 CO2 CO3 CO4 CO5 

PO1 Knowledge of Engineering Sciences  3   3 3 

PO2 Problem analysis  2 2   2 

PO3 Design / development of solutions  3 3 3  3 

PO4 Investigation  2 2  2 2 

PO5 Modern Tool Usage  2 2 3  2 

PO6 Individual and Team work  2 2 2  2 

PO7 Communication    1  1 

PO8 Engineer and Society 2   2  2 

PO9 Ethics 3 3 3 2 2 3 

PO10 Environment and Sustainability 3   2  2 

PO11 Project Management and Finance    1  L 

PO12 Life Long Learning  1 1   L 

PSO1 Knowledge of Environmental 

Engineering discipline 
2     2 

PSO2 Environmental Performance 

Evaluation and coordination  
 2 2 2  2 

PSO3 Conceptualization of Environmental 

Engineering Systems 
 2  2  2 

 

 

 

  



ET4251                                  IoT FOR SMART SYSTEMS                                                 LT P C 

                                                                                                                                               3 0 0 3 

 COURSE OBJECTIVES: 

1. To study about Internet of Things technologies and its role in real time applications. 

2. To introduce the infrastructure required for IoT 

3. To familiarize the accessories and communication techniques for IoT. 

4. To provide insight about the embedded processor and sensors required for IoT 

5. To familiarize the different platforms and Attributes for IoT 

 

UNIT I         INTRODUCTION TO INTERNET OF THINGS                                                         9 

Overview, Hardware and software requirements for IOT, Sensor and actuators, Technology 

drivers, Business drivers, Typical IoT applications, Trends and implications.    

 

UNIT II        IOT ARCHITECTURE                                                            9 

IoT reference model and architecture -Node Structure - Sensing, Processing, Communication, 

Powering, Networking - Topologies, Layer/Stack architecture, IoT standards, Cloud computing for 

IoT, Bluetooth, Bluetooth Low Energy beacons.   

 

UNIT III       PROTOCOLS AND WIRELESS TECHNOLOGIES FOR IOT                                  9 

PROTOCOLS:  

NFC, SCADA and RFID, Zigbee     MIPI, M-PHY, UniPro, SPMI, SPI, M-PCIe     GSM, CDMA, 

LTE, GPRS, small cell.     

 

Wireless technologies for IoT: WiFi (IEEE 802.11), Bluetooth/Bluetooth Smart, ZigBee/ZigBee 

Smart, UWB (IEEE 802.15.4), 6LoWPAN, Proprietary systems-Recent trends. 

 

UNIT IV       IOT PROCESSORS                                      9 

Services/Attributes: Big-Data Analytics for IOT, Dependability,Interoperability, Security, 

Maintainability. 

Embedded processors for IOT :Introduction to Python programming -Building IOT with 

RASPERRY PI and Arduino. 

 

UNIT V      CASE STUDIES                                                              9 

Industrial IoT, Home Automation, smart cities, Smart Grid, connected vehicles, electric vehicle 

charging, Environment, Agriculture, Productivity Applications, IOT Defense   

   

TOTAL: 45 PERIODS 

COURSE OUTCOMES: 

At the end of this course, the students will have the ability to 

CO1:  Analyze the concepts of IoT and its present developments. 

CO2:  Compare and contrast different platforms and infrastructures available for IoT 

CO3:  Explain different protocols and communication technologies used in IoT 

CO4:  Analyze the big data analytic and programming of IoT 

CO5:  Implement IoT solutions for smart applications 



 

 

CO PO 

1 2 3 4 5 6 

1 1 2 1 - - - 

2 - 2 - - - - 

3 1 2 - 1 3 - 

4 2  3 3 3 3 

5 3 2 3 3 3 3 

Avg. 1.75 2 2.33 2.33 3 2 

 

 

REFERENCES: 

 

1. ArshdeepBahga and VijaiMadisetti : A Hands-on Approach “Internet of 

Things”,Universities Press 2015. 

2. Oliver Hersent , David Boswarthick and Omar Elloumi “ The Internet of Things”, 

Wiley,2016. 

3. Samuel Greengard, “ The Internet of Things”, The MIT  press, 2015. 

4. Adrian McEwen and Hakim Cassimally“Designing the Internet of Things “Wiley,2014. 

5. Jean- Philippe Vasseur, Adam Dunkels, “Interconnecting Smart Objects with IP: The Next 

Internet” Morgan Kuffmann Publishers, 2010. 

6. Adrian McEwen and Hakim Cassimally, “Designing the Internet of Things”, John Wiley 

and sons, 2014. 

7. Lingyang Song/DusitNiyato/ Zhu Han/ Ekram Hossain,” Wireless Device-to-Device 

Communications and Networks, CAMBRIDGE UNIVERSITY PRESS,2015. 

8. OvidiuVermesan and Peter Friess (Editors), “Internet of Things: Converging Technologies 

for Smart Environments and Integrated Ecosystems”, River Publishers Series in Communication, 

2013. 

9. Vijay Madisetti , ArshdeepBahga, “Internet of Things (A Hands on-Approach)”, 2014. 

10. Zach Shelby, Carsten Bormann, “6LoWPAN: The Wireless Embedded Internet”, John 

Wiley and sons, 2009. 

11. Lars T.Berger and Krzysztof  Iniewski, “Smart Grid applications, communications and 

security”, Wiley, 2015. 

12. JanakaEkanayake, KithsiriLiyanage, Jianzhong Wu, Akihiko Yokoyama and Nick Jenkins, 

“ Smart Grid Technology and Applications”, Wiley, 2015. 

13. UpenaDalal,”Wireless Communications & Networks,Oxford,2015. 

 

 

 

 

 

 

 



ET4072        MACHINE LEARNING AND DEEP LEARNING                L T P C 

                          3  0 0 3 

 COURSE OBJECTIVES:  

The course is aimed at  

1. Understanding about the learning problem and algorithms 

2. Providing insight about  neural networks  

3. Introducing the machine learning fundamentals and significance 

4. Enabling the students to acquire knowledge about pattern recognition.  

5. Motivating the students to apply deep learning algorithms for solving real life problems.  

 

UNIT I          LEARNING PROBLEMS AND ALGORITHMS                                                      9 

Various paradigms of learning problems, Supervised, Semi-supervised and Unsupervised 

algorithms  

 

UNIT II         NEURAL NETWORKS                                                                                             9 

Differences between Biological and Artificial Neural Networks - Typical Architecture, Common 

Activation Functions, Multi-layer neural network, Linear Separability, Hebb Net, Perceptron, 

Adaline, Standard Back propagation Training Algorithms for Pattern Association - Hebb rule and 

Delta rule, Hetero associative, Auto associative, Kohonen Self Organising Maps, Examples of 

Feature Maps, Learning Vector Quantization, Gradient descent, Boltzmann Machine Learning. 

 

UNIT III        MACHINE LEARNING – FUNDAMENTALS & FEATURE SELECTIONS &     

                    CLASSIFICATIONS                                                                                                  9 

Classifying Samples: The confusion matrix, Accuracy, Precision, Recall, F1- Score, the curse of 

dimensionality, training, testing, validation, cross validation, overfitting, under-fitting the data, 

early stopping, regularization, bias and variance. Feature Selection, normalization, dimensionality 

reduction, Classifiers: KNN, SVM, Decision trees, Naïve Bayes, Binary classification, multi class 

classification, clustering.  

 

UNIT IV        DEEP LEARNING: CONVOLUTIONAL NEURAL NETWORKS                                 9 

Feed forward networks, Activation functions, back propagation in CNN, optimizers, batch 

normalization, convolution layers, pooling layers, fully connected layers, dropout, Examples of 

CNNs.  

 

UNIT V          DEEP LEARNING: RNNS, AUTOENCODERS AND GANS                                      9 

State, Structure of RNN Cell, LSTM and GRU, Time distributed layers, Generating Text, 

Autoencoders: Convolutional Autoencoders, Denoising autoencoders, Variational autoencoders, 

GANs: The discriminator, generator, DCGANs  

TOTAL : 45 PERIODS 

COURSE OUTCOMES (CO):  

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

CO1 : Illustrate the categorization of machine learning algorithms.  

CO2: Compare and contrast the types of neural network architectures, activation functions  

CO3: Acquaint with the pattern association using neural networks  



CO4: Elaborate various terminologies related with pattern recognition and architectures of   

         convolutional neural networks  

CO5: Construct different feature selection and classification techniques and advanced neural  

          network architectures such as RNN, Autoencoders, and GANs. 

 

CO PO 

1 2 3 4 5 6 

1 1 3 1 - - - 

2 2 3 2 - - - 

3 3 - 3 - 3 - 

4 2 3 3 - - - 

5 3 3 3 - 3 - 

6 3 3 3 - 3 - 

7 3 3 3 - 3 - 

Avg. 2.42 3 2.57 - 3 - 

 

REFERENCES: 

1. J. S. R. Jang, C. T. Sun, E. Mizutani, Neuro Fuzzy and Soft Computing - A Computational    

     Approach to Learning and Machine Intelligence, 2012, PHI learning  

2.  Deep Learning, Ian Good fellow, YoshuaBengio and Aaron Courville, MIT Press, ISBN:        

     9780262035613, 2016.  

3. The Elements of Statistical Learning. Trevor Hastie, Robert Tibshirani and Jerome Friedman.  

     Second  Edition. 2009.  

4.  Pattern Recognition and Machine Learning. Christopher Bishop. Springer. 2006.  

5.  Understanding Machine Learning. Shai Shalev-Shwartz and Shai Ben-David. Cambridge  

     University Press. 2017.  

 

 

 

PX4012       RENEWABLE ENERGY TECHNOLOGY                          L T P C 

                         3  0 0 3  

 

OBJECTIVES: 

To impart knowledge on  

 Different types of renewable energy technologies 

 Standalone operation, grid connected operation of renewable energy systems 

UNIT I INTRODUCTION       9 

Classification of energy sources – Co2 Emission - Features of Renewable energy - Renewable 

energy scenario in India -Environmental aspects of electric energy conversion: impacts of renewable 

energy generation on environment Per Capital Consumption - CO2 Emission - importance of 

renewable energy sources, Potentials – Achievements– Applications.  

 



UNIT II SOLAR PHOTOVOLTAICS       9 

Solar Energy: Sun and Earth-Basic Characteristics of solar radiation- angle of sunrays on solar 

collector-Estimating Solar Radiation Empirically - Equivalent circuit of PV Cell- Photovoltaic cell-

characteristics: P-V and I-V curve of cell-Impact of Temperature and Insolation on I-V characteristics-

Shading Impacts on I-V characteristics-Bypass diode -Blocking diode. 

 

UNIT III PHOTOVOLTAIC SYSTEM DESIGN      9 

Block diagram of solar photo voltaic system : Line commutated converters (inversion mode) - Boost 

and buck-boost converters - selection of inverter, battery sizing, array sizing - PV systems 

classification- standalone PV systems - Grid tied and grid interactive inverters- grid connection 

issues.  

 

UNIT IV WIND ENERGY CONVERSION SYSTEMS      9 

Origin of Winds: Global and Local Winds- Aerodynamics of Wind turbine-Derivation of Betz’s limit- 

Power available in wind-Classification of wind turbine: Horizontal Axis wind turbine and Vertical axis 

wind turbine- Aerodynamic Efficiency-Tip Speed-Tip Speed Ratio-Solidity-Blade Count-Power curve 

of wind turbine - Configurations of wind energy conversion systems: Type A, Type B, Type C and 

Type D Configurations- Grid connection Issues - Grid integrated SCIG and PMSG based WECS. 

 

UNIT V OTHER RENEWABLE ENERGY SOURCES      9 

Qualitative study of different renewable energy resources: ocean, Biomass, Hydrogen energy 

systems, Fuel cells, Ocean Thermal Energy Conversion (OTEC), Tidal and wave energy, 

Geothermal Energy Resources. 

 

 TOTAL : 45   PERIODS 

OUTCOMES: 

After completion of this course, the student will be able to: 

CO1: Demonstrate the need for renewable energy sources. 

CO2: Develop a stand-alone photo voltaic system and implement a maximum power point 

tracking in the PV system. 

CO3: Design a stand-alone and Grid connected PV system. 

CO4: Analyze the different configurations of the wind energy conversion systems. 

CO5: Realize the basic of various available renewable energy sources 

 

 

REFERENCES: 

1. S.N.Bhadra, D. Kastha, & S. Banerjee “Wind Electrical Systems”, Oxford UniversityPress, 

2009. 

2. Rai. G.D, “Non conventional energy sources”, Khanna publishes, 1993. 

3. Rai. G.D,” Solar energy utilization”, Khanna publishes, 1993. 

4. Chetan Singh Solanki, “Solar Photovoltaics: Fundamentals, Technologies and Applications”, 

PHI Learning Private Limited, 2012.  

5. John Twideu and Tony Weir, “Renewal Energy Resources” BSP Publications, 2006 



6. Gray, L. Johnson, “Wind energy system”, prentice hall of India, 1995. 

7. B.H.Khan, " Non-conventional Energy sources", , McGraw-hill, 2nd Edition, 2009. 

8. Fang Lin Luo Hong Ye, " Renewable Energy systems", Taylor & Francis Group,2013. 

CO-PO MAPPING : 

 PO1 PO2 PO3 PO4 PO5 PO6 

CO1 3  2 2 2 1 

CO2 3  2 3 3 3 

CO3 3  2 3 3 3 

CO4 3  2 3 3 2 

CO5 3  2 2 2 2 
 

 

 

 

 

PS4093                             SMART GRID        L  T  P  C 

                           3   0  0  3 

COURSE OBJECTIVES 

 

 To Study about Smart Grid technologies, different smart meters and advanced metering 

infrastructure. 

 To know about the function of smart grid.  

 To familiarize the power quality management issues in Smart Grid.  

 To familiarize the high performance computing for Smart Grid applications 

 To get familiarized with the communication networks for Smart Grid applications 

 

UNIT I   INTRODUCTION TO SMART GRID                         9 

Evolution of Electric Grid, Concept, Definitions and Need for Smart Grid, Smart grid drivers, 

functions, opportunities, challenges and benefits, Difference between conventional & Smart Grid, 

Comparison of Micro grid and Smart grid, Present development & International policies in Smart 

Grid, Smart Grid Initiative for Power Distribution Utility in India – Case Study. 

 

UNIT II  SMART GRID TECHNOLOGIES                         9 

Technology Drivers, Smart Integration of energy resources, Smart substations, Substation 

Automation, Feeder Automation ,Transmission systems: EMS, FACTS and HVDC, Wide area 

monitoring, Protection and control, Distribution systems: DMS, Volt/Var control, Fault Detection, 

Isolation and service restoration, Outage management, High-Efficiency Distribution Transformers, 

Phase Shifting Transformers, Plug in Hybrid Electric Vehicles (PHEV) – Grid to Vehicle and 

Vehicle to Grid charging concepts. 

 

UNIT III  SMART METERS AND ADVANCED METERING INFRASTRUCTURE             9 

Introduction to Smart Meters, Advanced Metering infrastructure (AMI) drivers and benefits, AMI 

protocols, standards and initiatives, AMI needs in the smart grid, Phasor Measurement Unit(PMU) 



& their application for monitoring & protection. Demand side management and demand response 

programs, Demand pricing and Time of Use, Real Time Pricing, Peak Time Pricing. 

 

UNIT IV  POWER QUALITY MANAGEMENT IN SMART GRID                     9 

Power Quality & EMC in Smart Grid, Power Quality issues of Grid connected Renewable Energy 

Sources, Power Quality Conditioners for Smart Grid, Web based Power Quality monitoring, Power 

Quality Audit. 

 

Unit V   HIGH PERFORMANCE COMPUTING FOR SMART GRID APPLICATIONS     9 

Architecture and Standards -Local Area Network (LAN), House Area Network (HAN), Wide Area 

Network (WAN), Broadband over Power line (BPL), PLC, Zigbee, GSM, IP based Protocols, 

Basics of Web Service and CLOUD Computing, Cyber Security for Smart Grid. 

TOTAL : 45 PERIODS 

COURSE OUTCOME: 

Students able to 

CO1: Relate with the smart resources, smart meters and other smart devices. 

CO2: Explain the function of Smart Grid. 

CO3: Experiment the issues of Power Quality in Smart Grid. 

CO4: Analyze the performance of Smart Grid.  

CO5: Recommend suitable communication networks for smart grid applications 

 

REFERENCES 

1.  Stuart Borlase ‘Smart Grid: Infrastructure, Technology and Solutions’, CRC Press 2012. 

2.  JanakaEkanayake, Nick Jenkins, KithsiriLiyanage, Jianzhong Wu, Akihiko Yokoyama,   

            ‘Smart  Grid: Technology and Applications’, Wiley, 2012. 

3.  Mini S. Thomas, John D McDonald, ‘Power System SCADA and Smart Grids’, CRC 

Press,  2015 

4.  Kenneth C.Budka, Jayant G. Deshpande, Marina Thottan, ‘Communication Networks for 

 Smart  Grids’, Springer, 2014 

5.  SMART GRID Fundamentals of Design and Analysis, James Momoh, IEEE press, A 

John  Wiley & Sons, Inc., Publication.  

 

 

MAPPING OF CO’S WITH PO’S 

 

CO 

 

PO 

1 2 3 4 5 6 

1 3 2 - 2 2 2 

2 3 - 2 2 - 2 

3 2 - 1 - - - 

4 1 - - 3 3 1 

5 - 2 2 2 2 3 

AVG 2.25 2 1.66 2.25 2.3 2 



CP4391 SECURITY PRACTICES L  T  P C 

3  0  0  3 

COURSE OBJECTIVES: 

 To learn the core fundamentals of system and web security concepts 

 To have through understanding in the security concepts related to networks 

 To deploy the security essentials in IT Sector 

 To be exposed to the concepts of Cyber Security and cloud security 

 To perform a detailed study of Privacy and Storage security and related Issues 

 

UNIT I SYSTEM SECURITY 9 

Model of network security – Security attacks, services and mechanisms – OSI security architecture -

A Cryptography primer- Intrusion detection system- Intrusion Prevention system - Security web 

applications- Case study: OWASP - Top 10 Web Application Security Risks. 

 

UNIT II NETWORK SECURITY 9 

Internet Security - Intranet security- Local Area Network Security - Wireless Network Security - 

Wireless Sensor Network Security- Cellular Network Security - Mobile security - IOT security - Case 

Study - Kali Linux.  

 

UNIT III SECURITY MANAGEMENT 9 

Information security essentials for IT Managers- Security Management System - Policy Driven System 

Management- IT Security - Online Identity and User Management System. Case study: Metasploit 

 

UNIT IV CYBER SECURITY AND CLOUD SECURITY 9 

Cyber Forensics- Disk Forensics – Network Forensics – Wireless Forensics – Database Forensics – 

Malware Forensics – Mobile Forensics – Email Forensics- Best security practices for automate Cloud 

infrastructure management – Establishing trust in IaaS, PaaS, and SaaS Cloud types. Case study: 

DVWA 

 

UNIT V PRIVACY AND STORAGE SECURITY 9 

Privacy on the Internet - Privacy Enhancing Technologies - Personal privacy Policies - Detection of 

Conflicts in security policies- privacy and security in environment monitoring systems. Storage Area 

Network Security - Storage Area Network Security Devices - Risk management - Physical Security 

Essentials. 

 

COURSE OUTCOMES: 

CO1: Understand the core fundamentals of system security 

CO2: Apply the security concepts to wired and wireless networks 

CO3: Implement and Manage the security essentials in IT Sector 

CO4: Explain the concepts of Cyber Security and Cyber forensics 

CO5: Be aware of Privacy and Storage security Issues. 

TOTAL: 45 PERIODS 



 REFERENCES 

1. John R. Vacca, Computer and Information Security Handbook, Third Edition, Elsevier 2017 

2. Michael E. Whitman, Herbert J. Mattord, Principles  of Information Security, Seventh Edition, 

Cengage Learning, 2022 

3. Richard E. Smith, Elementary Information Security, Third Edition, Jones and Bartlett Learning, 

2019 

4. Mayor, K.K.Mookhey, Jacopo Cervini, Fairuzan Roslan, Kevin Beaver, Metasploit Toolkit for 

Penetration Testing, Exploit Development and Vulnerability Research, Syngress publications, 

Elsevier, 2007. ISBN : 978-1-59749-074-0 

5. John Sammons, “The Basics of Digital Forensics- The Primer for Getting Started in Digital 

Forensics”, Syngress, 2012 

6. Cory Altheide and Harlan Carvey, “Digital Forensics with Open Source Tools”,2011 Syngress, 

ISBN: 9781597495875. 

7. Siani Pearson, George Yee "Privacy and Security for Cloud Computing" Computer 

Communications and Networks, Springer, 2013. 

 

CO-PO Mapping 

CO POs 

PO1 PO2 PO3 PO4 PO5 PO6 

1 1 2 1 1 2 1 

2 2 1 3 1 1 2 

3   2 3 3 3 

4 2 2 1 2 1 3 

5 1  1 1 2 3 

Avg 1.50 1.67 1.60 1.60 1.80 2.40 

 

 

 

MP4251 CLOUD COMPUTING TECHNOLOGIES L  T  P C 

3  0  0  3 

COURSE OBJECTIVES: 

 To gain expertise in Virtualization, Virtual Machines and deploy practical virtualization 

solution 

 To understand the architecture, infrastructure and delivery models of cloud computing.  

 To explore the roster of AWS services and illustrate the way to make applications in 

AWS 

 To gain knowledge in the working of Windows Azure and Storage services offered by 

Windows Azure 



 To develop the cloud application using various programming model of Hadoop and 

Aneka 

UNIT I VIRTUALIZATION AND VIRTUALIZATION 

INFRASTRUCTURE 

6 

Basics of Virtual Machines - Process Virtual Machines – System Virtual Machines –Emulation 

– Interpretation – Binary Translation - Taxonomy of Virtual Machines. Virtualization –

Management Virtualization –– Hardware Maximization – Architectures – Virtualization 

Management – Storage Virtualization – Network Virtualization- Implementation levels of 

virtualization – virtualization structure – virtualization of CPU, Memory and I/O devices – virtual 

clusters and Resource Management – Virtualization for data center automation 

 

UNIT II CLOUD PLATFORM ARCHITECTURE 12 

Cloud Computing: Definition, Characteristics - Cloud deployment models: public, private, 

hybrid, community – Categories of cloud computing: Everything as a service: Infrastructure, 

platform, software- A Generic Cloud Architecture Design – Layered cloud Architectural 

Development – Architectural Design Challenges 

 

UNIT III AWS CLOUD PLATFORM - IAAS 9 

Amazon Web Services:  AWS Infrastructure- AWS API- AWS Management Console - Setting 

up AWS Storage - Stretching out with Elastic Compute Cloud - Elastic Container Service for 

Kubernetes-  AWS Developer Tools: AWS Code Commit, AWS Code Build, AWS Code Deploy, 

AWS Code Pipeline, AWS code Star - AWS Management Tools: Cloud Watch, AWS Auto 

Scaling, AWS control Tower, Cloud Formation, Cloud Trail, AWS License Manager 

 

UNIT IV PAAS CLOUD PLATFORM 9 

Windows Azure: Origin of Windows Azure, Features, The Fabric Controller – First Cloud APP 

in Windows Azure- Service Model and Managing Services: Definition and Configuration, 

Service runtime API- Windows Azure Developer Portal- Service Management API- Windows 

Azure Storage Characteristics-Storage Services- REST API- Blops 

 

UNIT V PROGRAMMING MODEL 9 

Introduction to Hadoop Framework - Mapreduce, Input splitting, map and reduce functions, 

specifying input and output parameters, configuring and running a job –Developing Map 

Reduce Applications - Design of Hadoop file system –Setting up Hadoop Cluster- Aneka: Cloud 

Application Platform, Thread Programming, Task Programming and Map-Reduce 

Programming in Aneka 

 

COURSE OUTCOMES: 

CO1: Employ the concepts of virtualization in the cloud computing 

CO2: Identify the architecture, infrastructure and delivery models of cloud computing   

CO3: Develop the Cloud Application in AWS platform 

CO4: Apply the concepts of Windows Azure to design Cloud Application 

CO5: Develop services using various Cloud computing programming models. 



TOTAL: 45 PERIODS 

REFERENCES 

1. Bernard Golden, Amazon Web Service for Dummies, John Wiley & Sons, 2013.  

2. Raoul Alongi, AWS: The Most Complete Guide to Amazon Web Service from Beginner 

to Advanced Level, Amazon Asia- Pacific Holdings Private Limited, 2019. 

3. Sriram Krishnan, Programming: Windows Azure, O’Reilly,2010. 

4. Rajkumar Buyya, Christian Vacchiola, S.Thamarai Selvi, Mastering Cloud Computing , 

MCGraw Hill Education (India) Pvt. Ltd., 2013. 

5. Danielle Ruest, Nelson Ruest, ―Virtualization: A Beginner‟s Guide‖, McGraw-Hill 

Osborne Media, 2009. 

6. Jim Smith, Ravi Nair , "Virtual Machines: Versatile Platforms for Systems and 

Processes", Elsevier/Morgan Kaufmann, 2005. 

7. John W.Rittinghouse and James F.Ransome, "Cloud Computing: 

Implementation,  Management, and Security", CRC Press, 2010. 

8. Toby Velte, Anthony Velte, Robert Elsenpeter, "Cloud Computing, A Practical 

Approach", McGraw-Hill Osborne Media, 2009. 

9. Tom White, "Hadoop: The Definitive Guide", Yahoo Press, 2012. 

 

 

OIC431       BLOCKCHAIN TECHNOLOGIES               L T  P C 

                                                                                                                               3  0 0  3 

COURSE OBJECTIVES: 

 This course is intended to study the basics of Blockchain technology.  

 During this course the learner will explore various aspects of Blockchain technology like 

application in various domains.  

 By implementing, learners will have idea about private and public Blockchain, and smart 

contract. 

 

UNIT I   INTRODUCTION OF CRYPTOGRAPHY AND BLOCKCHAIN          9 

Introduction to Blockchain, Blockchain Technology Mechanisms & Networks, Blockchain Origins, 

Objective of Blockchain, Blockchain Challenges, Transactions and Blocks, P2P Systems, Keys 

as Identity, Digital Signatures, Hashing, and public key cryptosystems, private vs. public 

Blockchain. 

 

UNIT II  BITCOIN AND CRYPTOCURRENCY              9 

Introduction to Bitcoin, The Bitcoin Network, The Bitcoin Mining Process, Mining Developments, 

Bitcoin Wallets, Decentralization and Hard Forks, Ethereum Virtual Machine (EVM), Merkle Tree, 

Double-Spend Problem, Blockchain and Digital Currency, Transactional Blocks, Impact of 

Blockchain Technology on Cryptocurrency. 

 

 



UNIT III INTRODUCTION TO ETHEREUM             9 

Introduction to Ethereum, Consensus Mechanisms, Metamask Setup, Ethereum Accounts, , 

Transactions, Receiving Ethers, Smart Contracts. 

 

UNIT-IV  INTRODUCTION TO HYPERLEDGER AND SOLIDITY PROGRAMMING        10 

Introduction to Hyperledger, Distributed Ledger Technology & its Challenges, Hyperledger & 

Distributed Ledger Technology, Hyperledger Fabric, Hyperledger Composer. Solidity - Language 

of Smart Contracts, Installing Solidity & Ethereum Wallet, Basics of Solidity, Layout of a Solidity 

Source File & Structure of Smart Contracts, General Value Types. 

 

UNIT V  BLOCKCHAIN APPLICATIONS              8 

Internet of Things, Medical Record Management System, Domain Name Service and Future of 

Blockchain, Alt Coins. 

TOTAL: 45 PERIODS 

   

COURSE OUTCOMES: 

After the completion of this course, student will be able to 

CO1: Understand and explore the working of Blockchain technology  

CO2: Analyze the working of Smart Contracts  

CO3: Understand and analyze the working of Hyperledger 

CO4: Apply the learning of solidity to build de-centralized apps on Ethereum 

CO5: Develop applications on Blockchain 

REFERENCES: 

1. Imran Bashir, “Mastering Blockchain: Distributed Ledger Technology, Decentralization, 

and Smart Contracts Explained”, Second Edition, Packt Publishing, 2018.  

2. Narayanan, J. Bonneau, E. Felten, A. Miller, S. Goldfeder, “Bitcoin and Cryptocurrency 

Technologies: A Comprehensive Introduction” Princeton University Press, 2016 

3. Antonopoulos, Mastering Bitcoin,  O’Reilly Publishing, 2014. . 

4. Antonopoulos and G. Wood, “Mastering Ethereum: Building Smart Contracts and Dapps”, 

O’Reilly Publishing, 2018.  

5. D. Drescher, Blockchain Basics. Apress, 2017. 

 

CO-PO Mapping 

CO POs 

PO1 PO2 PO3 PO4 PO5 PO6 

1 2 1 3 2 2 3 

2 2 1 2 3 2 2 

3 2 1 3 1 2 1 

4 2 1 2 3 2 2 

5       

Avg 2.00 1.00 2.50 2.25 2.00 2.00 

 

 

 



OIC432 DEEP LEARNING           L  T   P C 

     3   0  0  3 

COURSE OBJECTIVES: 

 Develop and Train Deep Neural Networks. 

 Develop a CNN, R-CNN, Fast R-CNN, Faster-R-CNN, Mask-RCNN for detection and 

recognition 

 Build and train RNNs, work with NLP and Word Embeddings 

 The internal structure of LSTM and GRU and the differences between them 

 The Auto Encoders for Image Processing 

 

UNIT I DEEP LEARNING CONCEPTS 6 

Fundamentals about Deep Learning. Perception Learning Algorithms. Probabilistic modelling. Early 

Neural Networks. How Deep Learning different from Machine Learning. Scalars. Vectors. Matrixes, 

Higher Dimensional Tensors. Manipulating Tensors. Vector Data. Time Series Data. Image Data. 

Video Data. 

 

UNIT II NEURAL NETWORKS 9 

About Neural Network. Building Blocks of Neural Network. Optimizers. Activation Functions. Loss 

Functions. Data Pre-processing for neural networks, Feature Engineering. Overfitting and Underfitting. 

Hyperparameters.  

 

UNIT III CONVOLUTIONAL NEURAL NETWORK  10 

About CNN. Linear Time Invariant. Image Processing Filtering. Building a convolutional neural 

network. Input Layers, Convolution Layers. Pooling Layers. Dense Layers. Backpropagation Through 

the Convolutional Layer. Filters and Feature Maps. Backpropagation Through the Pooling Layers. 

Dropout Layers and Regularization. Batch Normalization. Various Activation Functions. Various 

Optimizers. LeNet, AlexNet, VGG16, ResNet. Transfer Learning with Image Data. Transfer Learning 

using Inception Oxford VGG Model, Google Inception Model, Microsoft ResNet Model. R-CNN, Fast 

R-CNN, Faster R-CNN, Mask-RCNN, YOLO 

 

UNIT VI NATURAL LANGUAGE PROCESSING USING RNN 10 

About NLP & its Toolkits. Language Modeling . Vector Space Model (VSM).  Continuous Bag of Words 

(CBOW). Skip-Gram Model for Word Embedding. Part of Speech (PoS) Global Co-occurrence 

Statistics–based Word Vectors. Transfer Learning. Word2Vec. Global Vectors for Word 

Representation  GloVe. Backpropagation Through Time.  Bidirectional RNNs (BRNN) . Long Short 

Term Memory (LSTM). Bi-directional LSTM. Sequence-to-Sequence Models (Seq2Seq). Gated 

recurrent unit GRU.  

 

UNIT V DEEP REINFORCEMENT & UNSUPERVISED LEARNING 10 

About Deep Reinforcement Learning. Q-Learning. Deep Q-Network (DQN). Policy Gradient 

Methods. Actor-Critic Algorithm. About Autoencoding. Convolutional Auto Encoding. Variational Auto 

Encoding. Generative Adversarial Networks. Autoencoders for Feature Extraction. Auto Encoders 

for Classification. Denoising Autoencoders. Sparse Autoencoders 



 

COURSE OUTCOMES: 

CO1: Feature Extraction from Image and Video Data 

CO2: Implement Image Segmentation and Instance Segmentation in Images 

CO3: Implement image recognition and image classification using a pretrained network (Transfer 

Learning) 

CO4: Traffic Information analysis using Twitter Data 

CO5: Autoencoder for Classification & Feature Extraction 

TOTAL :   45 PERIODS 

REFERENCES 

1. Deep Learning A Practitioner’s Approach Josh Patterson and Adam Gibson O’Reilly Media, 

Inc.2017 

2. Learn Keras for Deep Neural Networks, Jojo Moolayil, Apress,2018 

3. Deep Learning Projects Using TensorFlow 2, Vinita Silaparasetty, Apress, 2020 

4. Deep Learning with Python, FRANÇOIS CHOLLET, MANNING SHELTER ISLAND,2017 

5. Pro Deep Learning with TensorFlow, Santanu Pattanayak, Apress,2017 

 

 

 

IF4072 DESIGN THINKING  L T P C 

 3  0 0 3 

COURSE OBJECTIVES: 

 To provide a sound knowledge in UI & UX 

 To understand the need for UI and UX 

 Research Methods used in Design 

 Tools used in UI & UX 

 Creating a wireframe and prototype 

 

UNIT I UX LIFECYCLE TEMPLATE             8 

Introduction. A UX process lifecycle template. Choosing a process instance for your project. The 

system complexity space. Meet the user interface team. Scope of UX presence within the team. 

More about UX lifecycles. Business Strategy.  Value Innovation.  Validated User Research.  Killer 

UX Design. The Blockbuster Value Proposition.  What Is a Value Proposition?. 

 

UNIT II CONTEXTUAL INQUIRY           10 

The system concept statement. User work activity data gathering. Look for emotional aspects of 

work practice. Abridged contextual inquiry process. Data-driven vs. model-driven inquiry. 

Organizing concepts: work roles and flow model. Creating and managing work activity notes. 

Constructing your work activity affinity diagram (WAAD). Abridged contextual analysis process. 

History of affinity diagrams. 

 

 



UNIT III DESIGN THINKING, IDEATION, AND SKETCHING             9 

Design-informing models: second span of the bridge . Some general “how to” suggestions. A New 

example domain: slideshow presentations. User models. Usage models. Work environment 

models. Barrier summaries. Model consolidation. Protecting your sources. Abridged methods for 

design-informing models extraction. Design paradigms. Design thinking. Design perspectives. 

User personas. Ideation. Sketching 

 

UNIT IV 
UX GOALS, METRICS, AND TARGETS 

            8 

Introduction. UX goals. UX target tables. Work roles, user classes, and UX goals. UX measures. 

Measuring instruments. UX metrics. Baseline level. Target level. Setting levels. Observed results. 

Practical tips and cautions for creating UX targets. How UX targets help manage the user 

experience engineering process. 

 

UNIT V ANALYSING USER EXPERIENCE           10 

Sharpening Your Thinking Tools. UX Research and Strength of Evidence. Agile Personas. How 

to Prioritize Usability Problems. Creating Insights, Hypotheses and Testable Design Ideas. How 

to Manage Design Projects with User Experience Metrics. Two Measures that Will Justify Any 

Design Change. Evangelizing UX Research. How to Create a User Journey Map. Generating 

Solutions to Usability Problems. Building UX Research Into the Design Studio Methodology. 

Dealing with Common objections to UX Research. The User Experience Debrief Meeting. 

Creating a User Experience Dashboard. 

 

SUGGESTED ACTIVITIES: 

1: Hands on Design Thinking process for a product 

2: Defining the Look and Feel of any new Project 

3: Create a Sample Pattern Library for that product (Mood board, Fonts, Colors based on UI 

principles) 

4: Identify a customer problem to solve. 

5: Conduct end-to-end user research - User research, creating personas, Ideation process 

(User stories, Scenarios), Flow diagrams, Flow Mapping 

 

COURSE OUTCOMES: 

CO1: Build UI for user Applications 

CO2: Use the UI Interaction behaviors and principles 

CO3: Evaluate UX design of any product or application 

CO4: Demonstrate UX Skills in product development 

CO5: Implement Sketching principles 

TOTAL : 45 PERIODS 

 

REFERENCES 

1. UX for Developers: How to Integrate User-Centered Design Principles Into Your Day-to-

Day Development Work, Westley Knight. Apress, 2018 



2. The UX Book: Process and Guidelines for Ensuring a Quality User Experience, Rex 

Hartson, Pardha Pyla. Morgan Kaufmann, 2012 

3. UX Fundamentals for Non-UX Professionals: User Experience Principles for Managers, 

Writers, Designers, and Developers, Edward Stull. Apress, 2018 

4. Lean UX: Designing Great Products with Agile Teams, Gothelf, Jeff, Seiden, and Josh. 

O'Reilly Media, 2016 

5. Designing UX: Prototyping: Because Modern Design is Never Static, Ben Coleman, and 

Dan Goodwin. SitePoint, 2017 

 

 

MU4153    PRINCIPLES OF MULTIMEDIA                        L  T  P  C 

                                                                           3   0  0  3 

COURSE OBJECTIVES: 

 To get familiarity with gamut of multimedia and its significance 

 To acquire knowledge in multimedia components. 

 To acquire knowledge about multimedia tools and authoring. 

 To acquire knowledge in the development of multimedia applications. 

 To explore the latest trends and technologies in multimedia 

UNIT I   INTRODUCTION                                           9 

Introduction to Multimedia – Characteristics of Multimedia Presentation – Multimedia Components 

– Promotion of Multimedia Based Components – Digital Representation – Media and Data 

Streams – Multimedia Architecture – Multimedia Documents, Multimedia Tasks and Concerns, 

Production, sharing and distribution, Hypermedia, WWW and Internet, Authoring, Multimedia over 

wireless and mobile networks. 

Suggested Activities: 

1. Flipped classroom on media Components. 

2. External learning – Interactive presentation. 

Suggested Evaluation Methods: 

1. Tutorial – Handling media components 

2. Quizzes on different types of data presentation. 

UNIT II  ELEMENTS OF MULTIMEDIA        9 

Text-Types, Font, Unicode Standard, File Formats, Graphics and Image data representations – 

data types, file formats, color models; video – color models in video, analog video, digital video, 

file formats, video display interfaces, 3D video and TV: Audio – Digitization, SNR, SQNR, 

quantization, audio quality, file formats, MIDI; Animation- Key Frames and Tweening, other 

Techniques, 2D and 3D Animation. 

Suggested Activities: 

1. Flipped classroom on different file formats of various media elements. 



2. External learning – Adobe after effects, Adobe Media Encoder, Adobe Audition. 

Suggested Evaluation Methods: 

1. Demonstration on after effects animations. 

2. Quizzes on file formats and color models. 

UNIT III   MULTIMEDIA TOOLS                   9 

Authoring Tools – Features and Types – Card and Page Based Tools – Icon and Object Based 

Tools – Time Based Tools – Cross Platform Authoring Tools – Editing Tools – Painting and 

Drawing Tools – 3D Modeling and Animation Tools – Image Editing Tools – Sound Editing Tools 

– Digital Movie Tools. 

Suggested Activities: 

1. Flipped classroom on multimedia tools. 

2. External learning – Comparison of various authoring tools. 

Suggested Evaluation Methods: 

1. Tutorial – Audio editing tool. 

2. Quizzes on animation tools. 

UNIT IV   MULTIMEDIA SYSTEMS                   9 

Compression Types and Techniques: CODEC, Text Compression: GIF Coding Standards, JPEG 

standard – JPEG 2000, basic audio compression – ADPCM, MPEG Psychoacoustics, basic Video 

compression techniques – MPEG, H.26X – Multimedia Database System – User Interfaces – OS 

Multimedia Support – Hardware Support – Real Time Protocols – Play Back Architectures – 

Synchronization – Document Architecture – Hypermedia Concepts: Hypermedia Design – Digital 

Copyrights, Content analysis. 

Suggested Activities: 

1. Flipped classroom on concepts of multimedia hardware architectures. 

2. External learning – Digital repositories and hypermedia design. 

Suggested Evaluation Methods: 

1. Quizzes on multimedia hardware and compression techniques. 

2. Tutorial – Hypermedia design. 

UNIT V   MULTIMEDIA APPLICATIONS FOR THE WEB AND MOBILE PLATFORMS        9 

ADDIE Model – Conceptualization – Content Collection – Storyboard–Script Authoring Metaphors 

– Testing – Report Writing – Documentation. Multimedia for the web and mobile platforms. Virtual 

Reality, Internet multimedia content distribution, Multimedia Information sharing – social media 

sharing, cloud computing for multimedia services, interactive cloud gaming. Multimedia 

information retrieval. 

Suggested Activities: 

1. External learning – Game consoles. 



2. External learning – VRML scripting languages. 

Suggested Evaluation Methods: 

1. Demonstration of simple interactive games. 

2. Tutorial – Simple VRML program. 

TOTAL : 45 PERIODS 

COURSE OUTCOMES: 

CO1:Handle the multimedia elements effectively. 

CO2:Articulate the concepts and techniques used in multimedia applications. 

CO3:Develop effective strategies to deliver Quality of Experience in multimedia applications. 

CO4:Design and implement algorithms and techniques applied to multimedia objects. 

CO5:Design and develop multimedia applications following software engineering models. 

 

REFERENCES: 

1. Li, Ze-Nian, Drew, Mark, Liu, Jiangchuan, “Fundamentals of Multimedia”, Springer, Third 

Edition, 2021. 

2. Prabhat K.Andleigh, Kiran Thakrar, “MULTIMEDIA SYSTEMS DESIGN”, Pearson 

Education, 2015. 

3. Gerald Friedland, Ramesh Jain, “Multimedia Computing”, Cambridge University Press, 

2018. (digital book) 

4. Ranjan Parekh, “Principles of Multimedia”, Second Edition, McGraw-Hill Education, 

2017   

 



DS4015 BIG DATA ANALYTICS L T P C 

    3  0 0 3 

COURSE OBJECTIVES: 

 To understand the  basics of big data analytics 

 To understand the search methods and visualization 

 To learn mining data streams 

 To learn frameworks 

 To gain knowledge on R language 

 

UNIT I INTRODUCTION TO BIG DATA 9 

Introduction to Big Data Platform – Challenges of Conventional Systems - Intelligent data 

analysis –Nature of Data - Analytic Processes and Tools - Analysis Vs Reporting - Modern Data 

Analytic Tools- Statistical Concepts: Sampling Distributions - Re-Sampling - Statistical 

Inference - Prediction Error. 

 

UNIT II SEARCH METHODS AND VISUALIZATION 9 

Search by simulated Annealing – Stochastic, Adaptive search by Evaluation – Evaluation 

Strategies –Genetic Algorithm – Genetic Programming – Visualization – Classification of Visual 

Data Analysis Techniques – Data Types – Visualization Techniques – Interaction techniques – 

Specific Visual data analysis Techniques 

 

UNIT III MINING DATA STREAMS  9 

Introduction To Streams Concepts – Stream Data Model and Architecture - Stream Computing 

-Sampling Data in a Stream – Filtering Streams – Counting Distinct Elements in a Stream – 

Estimating Moments – Counting Oneness in a Window – Decaying Window - Real time 

Analytics Platform(RTAP) Applications - Case Studies - Real Time Sentiment Analysis, Stock 

Market Predictions 

 

UNIT IV FRAMEWORKS 9 

MapReduce – Hadoop, Hive, MapR – Sharding – NoSQL Databases - S3 - Hadoop Distributed 

File Systems – Case Study- Preventing Private Information Inference Attacks on Social 

Networks- Grand Challenge: Applying Regulatory Science and Big Data to Improve Medical 

Device Innovation 

 

UNIT V R LANGUAGE     9 

Overview, Programming structures: Control statements -Operators -Functions -Environment 

and scope issues -Recursion -Replacement functions, R data structures: Vectors -Matrices and 

arrays -Lists -Data frames -Classes, Input/output, String manipulations 



 

COURSE OUTCOMES: 

CO1:understand the  basics of big data analytics 

CO2: Ability to use Hadoop, Map Reduce Framework. 

CO3: Ability to identify the areas for applying big data analytics for increasing the business 

outcome. 

CO4:gain knowledge on R language 

CO5: Contextually integrate and correlate large amounts of information to gain faster insights. 

TOTAL:45 PERIODS 

REFERENCE: 

 1. Michael Berthold, David J. Hand, Intelligent Data Analysis, Springer, 2007. 

2. Anand Rajaraman and Jeffrey David Ullman, Mining of Massive Datasets, Cambridge 

    University Press, 3rd edition 2020. 

3. Norman Matloff, The Art of R Programming: A Tour of Statistical Software Design,   

    No Starch Press, USA, 2011. 

4. Bill Franks, Taming the Big Data Tidal Wave: Finding Opportunities in Huge Data 

    Streams with Advanced Analytics, John Wiley & sons, 2012. 

5. Glenn J. Myatt, Making Sense of Data, John Wiley & Sons, 2007. 
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NC4201 
INTERNET OF THINGS  AND CLOUD 

L  T  P C 

3  0  0  3 

COURSE OBJECTIVES: 

 To understand Smart Objects and IoT Architectures 

 To learn about various IOT-related protocols 

 To build simple IoT Systems using Arduino and Raspberry Pi. 

 To understand data analytics and cloud in the context of IoT 

 To develop IoT infrastructure for popular applications 

   



UNIT I FUNDAMENTALS OF IoT 9 

Introduction to IoT – IoT definition – Characteristics – IoT Complete Architectural Stack – IoT 

enabling Technologies – IoT Challenges. Sensors and Hardware for IoT – Hardware Platforms 

– Arduino, Raspberry Pi, Node MCU. A Case study with any one of the boards and data 

acquisition from sensors. 

 

UNIT II PROTOCOLS FOR IoT 9 

Infrastructure protocol (IPV4/V6/RPL), Identification (URIs), Transport (Wifi, Lifi, BLE), 

Discovery, Data Protocols, Device Management Protocols. – A Case Study with MQTT/CoAP 

usage-IoT privacy, security and vulnerability solutions. 

 

UNIT III CASE STUDIES/INDUSTRIAL APPLICATIONS 9 

 

Case studies with architectural analysis: IoT applications – Smart City – Smart Water – Smart 

Agriculture – Smart Energy – Smart Healthcare – Smart Transportation – Smart Retail – Smart 

waste management. 

UNIT IV CLOUD COMPUTING INTRODUCTION 9 

 

Introduction to Cloud Computing - Service Model – Deployment Model- Virtualization Concepts 

– Cloud Platforms – Amazon AWS – Microsoft Azure – Google APIs. 

 

UNIT V IoT AND CLOUD 9 

 

IoT and the Cloud - Role of Cloud Computing in IoT - AWS Components - S3 – Lambda - AWS 

IoT Core -Connecting a web application to AWS IoT using MQTT- AWS IoT Examples. Security 

Concerns, Risk Issues, and Legal Aspects of Cloud Computing- Cloud Data Security 

COURSE OUTCOMES:  

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

CO1: Understand the various concept of the IoT and their technologies.. 

CO2: Develop IoT application using different hardware platforms  

CO3: Implement the various IoT Protocols 

CO4: Understand the basic principles of cloud computing. 

CO5: Develop and deploy the IoT application into cloud environment 

TOTAL:45 PERIODS 

REFERENCES 

1. "The Internet of Things: Enabling Technologies, Platforms, and Use Cases", by 

Pethuru Raj and Anupama C. Raman ,CRC Press, 2017 

2. Adrian McEwen, Designing the Internet of Things, Wiley,2013. 

3. EMC Education Services, “Data Science and Big Data Analytics: Discovering, 

Analyzing, Visualizing and Presenting Data”, Wiley publishers, 2015. 

4. Simon Walkowiak, “Big Data Analytics with R” PackT Publishers, 2016 

5. Bart Baesens, “Analytics in a Big Data World: The Essential Guide to Data Science 

and its Applications”, Wiley Publishers, 2015. 



 

MX4073 MEDICAL ROBOTICS L T  P C 

3  0  0 3 

COURSE OBJECTIVES: 

 To explain the basic concepts of robots and types of robots 

 To discuss the designing procedure of manipulators, actuators and grippers 

 To impart knowledge on various types of sensors and power sources 

 To explore various applications of Robots in Medicine 

 To impart knowledge on wearable robots 

 

UNIT I INTRODUCTION TO ROBOTICS 9 

Introduction to Robotics, Overview of robot subsystems, Degrees of freedom, configurations and 

concept of workspace, Dynamic Stabilization  

Sensors and Actuators        

Sensors and controllers, Internal and external sensors, position, velocity and acceleration 

sensors, Proximity sensors, force sensors Pneumatic and hydraulic actuators, Stepper motor 

control circuits, End effectors, Various types of Grippers, PD and PID feedback actuator 

models 

 

UNIT II MANIPULATORS & BASIC KINEMATICS 9 

Construction of Manipulators, Manipulator Dynamic and Force Control, Electronic and 

pneumatic manipulator, Forward Kinematic Problems, Inverse Kinematic Problems, Solutions 

of Inverse Kinematic problems 

Navigation and Treatment Planning      

Variable speed arrangements, Path determination – Machinery vision, Ranging – Laser – Acoustic, 

Magnetic, fiber optic and Tactile sensor 

 

UNIT III SURGICAL ROBOTS 9 

Da Vinci Surgical System, Image guided robotic systems for focal ultrasound based surgical 

applications, System concept for robotic Tele-surgical system for off-pump, CABG surgery, Urologic 

applications, Cardiac surgery, Neuro-surgery, Pediatric and General Surgery, Gynecologic 

Surgery, General Surgery and Nanorobotics. Case Study 

 

UNIT IV REHABILITATION AND ASSISTIVE ROBOTS 9 

Pediatric Rehabilitation, Robotic Therapy for the Upper Extremity and Walking, Clinical-Based Gait 

Rehabilitation Robots, Motion Correlation and Tracking, Motion Prediction, Motion Replication. 

Portable Robot for Tele rehabilitation, Robotic Exoskeletons – Design considerations, Hybrid 

assistive limb. Case Study 

 

UNIT V WEARABLE ROBOTS 9 

Augmented Reality, Kinematics and Dynamics for Wearable Robots, Wearable Robot technology, 

Sensors, Actuators, Portable Energy Storage, Human–robot cognitive interaction (cHRI), Human–

robot physical interaction (pHRI), Wearable Robotic Communication - case study 

 



TOTAL:45 PERIODS 

COURSE OUTCOMES: 

CO1: Describe the configuration, applications of robots and the concept of grippers and actuators 

CO2: Explain the functions of manipulators and basic kinematics 

CO3: Describe the application of robots in various surgeries 

CO4: Design and analyze the robotic systems for rehabilitation 

CO5: Design the wearable robots 

 

REFERENCES 

1. Nagrath and Mittal, “Robotics and Control”, Tata McGraw Hill, First edition, 2003 

2. Spong and Vidhyasagar, “Robot Dynamics and Control”, John Wiley and Sons, First edition, 

2008 

3. Fu.K.S, Gonzalez. R.C., Lee, C.S.G, “Robotics, control”, sensing, Vision and Intelligence, 

Tata McGraw Hill International, First edition, 2008 

4. Bruno Siciliano, Oussama Khatib, Springer Handbook of Robotics, 1st Edition, Springer, 2008 

5. Shane (S.Q.) Xie, Advanced Robotics for Medical Rehabilitation - Current State of the Art and 

Recent Advances, Springer, 2016 

6.  Sashi S Kommu, Rehabilitation Robotics, I-Tech Education and Publishing, 2007 

7. Jose L. Pons, Wearable Robots: Biomechatronic Exoskeletons, John Wiley & Sons Ltd, 

England, 2008 

8. Howie Choset, Kevin Lynch, Seth Hutchinson, “Principles of Robot Motion: Theory, 

Algorithms, and Implementations”, Prentice Hall of India, First edition, 2005 

9. Philippe Coiffet, Michel Chirouze, “An Introduction to Robot Technology”, Tata McGraw Hill, 

First Edition, 1983 

10. Jacob Rosen, Blake Hannaford & Richard M Satava, “Surgical Robotics: System Applications 

& Visions”, Springer 2011 

11. Jocelyn Troccaz, Medical Robotics, Wiley, 2012 

12. Achim Schweikard, Floris Ernst, Medical Robotics, Springer, 2015 
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VE4202 EMBEDDED AUTOMATION L T P  C 

3  0 0  3 

COURSE OBJECTIVES: 

 To learn about the process involved in the design and development of real-time embedded 

system 

 To develop the embedded C programming skills on 8-bit microcontroller 

 To study about the interfacing mechanism of peripheral devices with 8-bit microcontrollers 

 To learn about the tools, firmware related to microcontroller programming 

 To build a home automation system 

 

UNIT - I INTRODUCTION TO EMBEDDED C PROGRAMMING 9 

C Overview and Program Structure - C Types, Operators and Expressions - C Control Flow - C 

Functions and Program Structures - C Pointers And Arrays - FIFO and LIFO - C Structures - 

Development Tools 

UNIT - II AVR MICROCONTROLLER 9 

ATMEGA 16 Architecture - Nonvolatile and Data Memories - Port System - Peripheral Features : 

Time Base, Timing Subsystem, Pulse Width Modulation, USART, SPI, Two Wire Serial Interface, 

ADC, Interrupts - Physical and Operating Parameters 

 

UNIT – III HARDWARE AND SOFTWARE INTERFACING WITH 8-BIT SERIES 

CONTROLLERS 

9 

Lights and Switches - Stack Operation - Implementing Combinational Logic - Expanding I/O - 

Interfacing Analog To Digital Convertors - Interfacing Digital To Analog Convertors - LED Displays 

: Seven Segment Displays, Dot Matrix Displays - LCD Displays - Driving Relays - Stepper Motor 

Interface - Serial EEPROM - Real Time Clock - Accessing Constants Table - Arbitrary Waveform 

Generation - Communication Links - System Development Tools 

 

UNIT – IV VISION SYSTEM 9 

Fundamentals of Image Processing - Filtering - Morphological Operations - Feature Detection and 

Matching - Blurring and Sharpening - Segmentation - Thresholding - Contours - Advanced Contour 

Properties - Gradient - Canny Edge Detector - Object Detection - Background Subtraction 

 

UNIT – V HOME AUTOMATION 9 

Home Automation - Requirements - Water Level Notifier - Electric Guard Dog - Tweeting Bird 

Feeder - Package Delivery Detector - Web Enabled Light Switch - Curtain Automation - Android 

Door Lock - Voice Controlled Home Automation - Smart Lighting - Smart Mailbox - Electricity 

Usage Monitor -Proximity Garage Door Opener - Vision Based Authentic Entry System 

 

TOTAL:  45 PERIODS 



 

 

 

COURSE OUTCOMES: 

On successful completion of this course, students will be able to 

CO1: analyze the 8-bit series microcontroller architecture, features and pin details 

CO2: write embedded C programs for embedded system application 

CO3: design and develop real time systems using AVR microcontrollers 

CO4: design and develop the systems based on vision mechanism  

CO5: design and develop a real time home automation system 

REFERENCES: 

1. Dhananjay V. Gadre, "Programming and Customizing the AVR Microcontroller", McGraw-Hill, 

2001. 

2. Joe Pardue, "C Programming for Microcontrollers ", Smiley Micros, 2005. 

3. Steven F. Barrett, Daniel J. Pack, "ATMEL AVR Microcontroller Primer : Programming and 

Interfacing", Morgan & Claypool Publishers, 2012 

4. Mike Riley, "Programming Your Home - Automate With Arduino, Android and Your Computer", 

the Pragmatic Programmers, Llc, 2012. 

5. Richard Szeliski, "Computer Vision: Algorithms and Applications", Springer, 2011. 

6. Kevin P. Murphy, "Machine Learning - a Probabilistic Perspective", the MIT Press Cambridge, 

Massachusetts, London, 2012. 
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CX4016 ENVIRONMENTAL SUSTAINABILITY L T P C 

  3 0 0 3 

UNIT I  INTRODUCTION                    9 

Valuing the Environment: Concepts, Valuing the Environment: Methods, Property Rights, 

Externalities, and Environmental Problems 

 

UNIT II  CONCEPT OF SUSTAINABILITY                            9 

Sustainable Development: Defining the Concept, the Population Problem, Natural Resource 

Economics: An Overview, Energy, Water, Agriculture 

 

UNIT III SIGNIFICANCE OF BIODIVERSITY                9  

Biodiversity, Forest Habitat, Commercially Valuable Species, Stationary - Source Local Air 

Pollution, Acid Rain and Atmospheric Modification, Transportation  

 

UNIT IV POLLUTION IMPACTS                                         9  

Water Pollution, Solid Waste and Recycling, Toxic Substances and Hazardous Wastes, Global 

Warming.  

 

UNIT V ENVIRONMENTAL ECONOMICS                                              9 

Development, Poverty, and the Environment, Visions of the Future, Environmental economics 

and policy by Tom Tietenberg, Environmental Economics 

                                                                                                  TOTAL : 45 PERIODS  

REFERENCES  

1. Andrew Hoffman, Competitive Environmental Strategy - A Guide for the Changing 

Business Landscape, Island Press.  

2. Stephen Doven, Environment and Sustainability Policy: Creation, Implementation, 

Evaluation, the Federation Press, 2005 

3. Robert Brinkmann., Introduction to Sustainability, Wiley-Blackwell., 2016 

4. Niko Roorda., Fundamentals of Sustainable Development, 3rd Edn, Routledge, 2020 

5. Bhavik R Bakshi., Sustainable Engineering: Principles and Practice, Cambridge University 

Press, 2019 

  



TX4092                                  TEXTILE REINFORCED COMPOSITES                       L T P C 

                                                                                                                                       3 0 0 3 

 

UNIT I             REINFORCEMENTS                                                                                      9 

Introduction – composites –classification and application; reinforcements- fibres and its 

properties;  preparation of  reinforced  materials  and  quality  evaluation;  preforms  for  various 

composites 

 

UNIT II           MATRICES                                                                                                       9 

Preparation, chemistry, properties and applications of thermoplastic and thermoset resins; 

mechanism of interaction of matrices and reinforcements; optimization of matrices 

 

UNIT III           COMPOSITE MANUFACTURING                                                             9 

Classification; methods of composites manufacturing for both thermoplastics and thermosets-   

Hand  layup,   Filament  Winding,  Resin   transfer   moulding,   prepregs and autoclave moulding, 

pultrusion, vacuum impregnation   methods,   compression   moulding; post   processing   of   

composites and composite design requirements 

 

 

UNIT IV          TESTING                                                                                                          9 

Fibre volume and weight fraction, specif ic gravity of composites, tensile, f lexural, impact, 

compression, inter laminar shear stress and fatigue properties of thermoset and thermoplastic 

composites. 

 

UNIT V          MECHANICS                                                                                                    9 

Micro mechanics, macro mechanics of single layer, macro mechanics of laminate, classical 

lamination theory, failure theories and prediction of inter laminar stresses using at ware 

TOTAL: 45 PERIODS 

 

REFERENCES 

1. BorZ.Jang,“Advanced Polymer composites”,ASM International,USA,1994. 

2. Carlsson   L.A.   and   Pipes   R.B.,   “Experimental   Characterization  of   advanced 

composite Materials”,SecondEdition,CRCPress,NewJersey,1996. 

3. George LubinandStanley T.Peters, “Handbook of Composites”, Springer Publications,1998. 

4. Mel. M.  Schwartz, “Composite  Materials”, Vol. 1 &2, Prentice  Hall PTR, New Jersey,1997. 

5. RichardM.Christensen,“Mechanics of compositematerials”,DoverPublications,2005. 

6. Sanjay K.  Mazumdar,  “Composites  Manufacturing:  Materials,  Product,  and  Process 

Engineering”,CRCPress,2001 

 

  



NT4002                                     NANOCOMPOSITE MATERIALS                              L T  P C 

                                                                                                                                       3  0  0 3 

 

UNIT I             BASICS OF NANOCOMPOSITES                                                                 9 

Nomenclature, Properties, features and processing of nanocomposites. Sample Preparation and 

Characterization of Structure and Physical properties. Designing, stability and mechanical 

properties and applications of super hard nanocomposites. 

 

UNIT II            METAL BASED NANOCOMPOSITES                                                           9 

Metal-metal nanocomposites, some simple preparation techniques and their properties. Metal- 

Oxide or Metal-Ceramic composites, Different aspects of their preparation techniques and 

their final properties and functionality. Fractal based glass-metal nanocomposites, its designing 

and fractal dimension analysis. Core-Shell structured nanocomposites 

 

UNIT III           POLYMER BASED NANOCOMPOSITES                                                   9 

Preparation and characterization of diblock Copolymer based nanocomposites; Polymer Carbon 

nanotubes based composites, their mechanical properties, and industrial possibilities. 

 

UNIT IV          NANOCOMPOSITE FROM BIOMATERIALS                                              9 

Natural nanocomposite systems - spider silk, bones, shells; organic-inorganic nanocomposite 

formation through self-assembly. Biomimetic synthesis of nanocomposites material; Use of 

synthetic nanocomposites for bone, teeth replacement. 

 

UNIT V           NANOCOMPOSITE TECHNOLOGY                                                             9 

Nanocomposite membrane structures- Preparation and applications. Nanotechnology in Textiles 

and Cosmetics-Nano-fillers embedded polypropylene fibers – Soil repellence, Lotus effect - Nano 

finishing in textiles (UV resistant, anti-bacterial, hydrophilic, self-cleaning, flame retardant 

finishes), Sun-screen   dispersions   for   UV   protection   using   titanium   oxide   –   Colour   

cosmetics. Nanotechnology in Food Technology - Nanopackaging for enhanced shelf life - 

Smart/Intelligent packaging. 

TOTAL : 45 PERIODS 

REFERENCES: 

1. Introduction to Nanocomposite Materials. Properties, Processing, Characterization- 

Thomas E. Twardowski. 2007.  DEStech Publications. USA. 

2. Nanocomposites Science and Technology - P. M. Ajayan, L.S. Schadler, P. V.Braun 2006. 

3. Physical Properties of Carbon Nanotubes- R. Saito 1998. 

4. Carbon Nanotubes (Carbon , Vol 33) - M. Endo, S. Iijima, M.S. Dresselhaus  1997. 

5. The search for novel, superhard materials- Stan Vepr¡ek (Review Article) JVST   A, 1999 

6. Nanometer versus micrometer-sized particles-Christian Brosseau, Jamal BeN Youssef, 

Philippe Talbot, Anne-Marie Konn, (Review Article) J. Appl. Phys, Vol  93, 2003 

7. Diblock Copolymer, - Aviram (Review Article), Nature, 2002 

8. Bikramjit Basu, Kantesh Balani Advanced Structural Ceramics, A John Wiley & Sons, Inc., 

9. P. Brown and K. Stevens, Nanofibers and Nanotechnology in Textiles,  Woodhead 

publication, London, 2006 



BY4016   IPR, BIOSAFETY AND ENTREPRENEURSHIP                         L T P C 

   3  0 0 3 

 

UNIT I           IPR                                                                                                        9  

Intellectual property rights – Origin of the patent regime – Early patents act & Indian 

pharmaceutical industry – Types of patents – Patent Requirements – Application preparation 

filing and prosecution – Patentable subject matter – Industrial design, Protection of GMO’s IP 

as a factor in R&D,IP’s of relevance to biotechnology and few case studies. 

 

UNIT II          AGREEMENTS, TREATIES AND PATENT FILING PROCEDURES               9  

History of GATT Agreement – Madrid Agreement – Hague Agreement – WIPO Treaties  – 

Budapest Treaty – PCT – Ordinary – PCT – Conventional – Divisional and Patent of Addition – 

Specifications – Provisional and complete – Forms and fees Invention in context of “prior art” – 

Patent databases – Searching International Databases – Country-wise patent searches 

(USPTO,espacenet(EPO) –  PATENT Scope (WIPO) – IPO, etc  National & PCT filing 

procedure – Time frame and cost – Status of the patent applications filed – Precautions while 

patenting – disclosure/non-disclosure – Financial assistance for patenting – Introduction to 

existing schemes Patent licensing and agreement Patent infringement – Meaning, scope, 

litigation, case studies 

 

UNIT III          BIOSAFETY                                                                                                  9 

 Introduction – Historical Backround – Introduction to Biological Safety Cabinets – Primary 

Containment for Biohazards – Biosafety Levels – Biosafety Levels of Specific Microorganisms 

– Recommended Biosafety Levels for Infectious Agents and Infected Animals – Biosafety 

guidelines – Government of India. 

 

UNIT IV         GENETICALLY MODIFIED ORGANISMS                                                 9  

Definition of GMOs & LMOs – Roles of Institutional Biosafety Committee – RCGM – GEAC etc. 

for GMO applications in food and agriculture – Environmental release of GMOs – Risk Analysis 

– Risk Assessment – Risk management and communication – Overview of National 

Regulations and relevant International Agreements including Cartegana Protocol.    

 

    UNIT V           ENTREPRENEURSHIP DEVELOPMENT                                                       9 

     Introduction – Entrepreneurship Concept – Entrepreneurship as a career – Entrepreneurial 

personality – Characteristics of successful Entrepreneur – Factors affecting entrepreneurial 

growth – Entrepreneurial Motivation – Competencies – Mobility – Entrepreneurship 

Development Programmes (EDP) -  Launching Of Small Enterprise - Definition, 

Characteristics – Relationship between small and large units – Opportunities for an 

Entrepreneurial career – Role of small enterprise in economic development – Problems of 

small scale industries – Institutional finance to entrepreneurs - Institutional support to 

entrepreneurs. 

TOTAL : 45 PERIODS 

REFERENCES  

1. Bouchoux, D.E., “Intellectual Property: The Law of Trademarks, Copyrights, Patents, 



and Trade Secrets for the Paralegal”, 3rd Edition, Delmar Cengage Learning, 2008.  

2. Fleming, D.O. and Hunt, D.L., “Biological Safety: Principles and Practices”, 4th Edition, 

American Society for Microbiology, 2006.  

3. Irish, V., “Intellectual Property Rights for Engineers”, 2nd Edition, The Institution of 

Engineering and Technology, 2005.  

4. Mueller, M.J., “Patent Law”, 3rd Edition, Wolters Kluwer Law & Business, 2009.  

5. Young, T., “Genetically Modified Organisms and Biosafety: A Background Paper for 

Decision- Makers and Others to Assist in Consideration of GMO Issues” 1st Edition, 

World Conservation Union, 2004. 

6. S.S Khanka, “Entrepreneurial Development”, S.Chand & Company LTD, New Delhi, 

2007. 

 

 

 

 

 


