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(25EE2101) SWITCHED MODE POWER CONVERTERS 

 

COURSE OBJECTIVES: 

1. Remember and understand the concept of advanced converter topologies. 

2. Apply the concept of topologies for various switching regulators. 

3. Analyze  the  working and waveforms of the converters designed. 

4. Evaluate the operation of converters in continuous and discontinuous modes. 

5. Design power electronic converters considering efficiency, reliability, and performance 

parameters. 

6. Develop problem-solving skills in selecting appropriate converter topologies for specific 

industrial and renewable energy applications. 
 

COURSE OUTCOMES: 

After the completion of the course, student would be able to: 

1. Remember and understand the concept of Buck and Boost switching regulator topologies 

push-pull & forward converter, voltage & current fed topologies.  

2. Apply the concept of topologies for various switching regulators. 

3. Analyze the  concepts of half & full bridge converter topologies.  

4. Evaluate the operation of continuous and dis-continuous Flyback converter topologies.  

5. Design and simulate converter circuits to meet given specifications using modern engineering 

tools.  

6. Assess and compare different converter topologies for power electronics applications such as 

DC power supplies, renewable systems, and electric drives.  
 

UNIT I 

FUNDAMENTAL SWITCHING REGULATORS –BUCK AND BOOST TOPOLOGIES: Buck 

Switching Regulator Topology: Basic Operation - Significant Current waveforms -Buck regulator 

efficiency-Design relations of output filter inductor and capacitor. Boost Switching Regulator 

Topology: Basic Operation – Quantitative relations –Discontinuous and Continuous modes -Design 

relations. 

 

UNIT II 

PUSH-PULL AND FORWARD CONVERTER TOPOLOGIES: Push-Pull Topology: Basic 

Operation – Master/slave outputs - Flux imbalance -Power transformer design relations - Primary, 

secondary peak and RMS currents - output power and input voltage limitations - output filter design 

relations. Forward Converter Topology: Basic operation -Design relations - Slave output voltages -

secondary load-freewheeling diode and inductor currents. Forward converter with unequal power 

and reset winding turns - power transformer design and output filter design. 

 

UNIT III 

HALF AND FULL BRIDGE CONVERTER TOPOLOGIES : Half Bridge Converter Topology: 

Basic Operation-Half bridge magnetic-output filter calculations, blocking capacitor to avoid flux 
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imbalance- Half bridge leakage inductance problems. Full Bridge Converter Topology: Basic 

Operation-Full Bridge magnetic –out put filter calculations – transformer primary blocking 

capacitor. 

 

UNIT IV 

FLYBACK CONVERTER TOPOLOGIES : Discontinuous-Mode Fly backs: Basic operation - 

relation between output voltage versus input voltage-on time output load - design relations and 

sequential decision requirements –fly back converter, disadvantages. Continuous Mode Fly backs: 

Basic operation - Discontinuous mode to continuous mode transition - design relations– continuous 

mode fly backs. 

 

 

UNIT V 

VOLTAGE-FED AND CURRENT- FED TOPOLOGIES: Definitions-deficiencies of voltage 

fed pulse width modulated full wave bridge-buck voltage fed full wave bridge topology – basic 

operation buck voltage fed full wave bridge– advantages-drawbacks in buck voltage fed full wave 

bridge - buck current fed full wave bridge topology – basic operation – fly back current fed push 

pull topology. 

 

TEXT BOOKS: 

1. Pressman A. I, Switching Power Supply Design, McGraw Hill,3rdedition,2009. 

2.  Mitchell D. M, DC-DC Switching Regulator Analysis, Mc Graw Hill, 1st edition, 1988 

 

REFERENCES: 

1. Ned Mohan, Power Electronics, JohnWiley,3rdedition,2011. 

2. Otmar Kingenstein, Switched Mode Power Supplies in Practice, John Wiley, 1st edition,1991. 

3. Billings K.H., Handbook of Switched Mode Power Supplies, McGrawHill, 3rd edition, 2010. 

4. Nave M.J, Power Line Filter Design for Switched- Mode Power Supplies, Mark Nave 

Consultants, 2nd edition, 2010.
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(25EE2102) MACHINE MODELLING & ANALYSIS  

 

COURSE OBJECTIVES: 

The objectives of this course 

1. Understand the fundamentals of electromechanical energy conversion and the 

concept of energy balance in electrical machines. 

2. Understand the basic principles for machine analysis and reference frame theory. 

3. Apply the concept of Change of Variables, and Transformation to an Arbitrary 

Reference Frame. 

4. Analyse the dynamic analysis of machines. 

5. Design the modelling of machines.  

6. Gain insights into the control and performance aspects of electrical machines in 

modern drive systems and automation. 

 

COURSE OUTCOMES:  

After the completion of the course student should be able to 

1. Understand the Concept Magnetically Coupled Circuits, Types of DC machines, 

commonly used Reference Frames 

2. Understand the Concept machines variables, Time domain and state equations, 

Permanent Magnet Brushless DC Motor Operating principle.  

3. Apply the concept of Change of Variables and Transformation to an Arbitrary 

Reference Frame, Equal Area Criteria.  

4. Analyse the Free Acceleration Characteristics viewed from Various Reference 

Frames, Steady-State Analysis and its Operation. 

5. Design the modelling of DC machines, Three phase Induction machines, Synchronous 

machine.  

6. Analyse the dynamic analysis of machines, Mathematical modelling of PM Brushless 

DC motor.  

UNIT- I 

BASIC PRINCIPLES AND ANALYSIS OF DC MACHINES : Basic Principles for Machine 

Analysis: Magnetically coupled circuits - Machine windings - Air-Gap MMF-Winding 

inductances - Voltage equations. 

Modelling and Analysis of DC Machines:Elementary theory of DC Machine - Voltage and Torque 

Equations- Types of DC Machines - Permanent and Shunt DC Motors - Time-Domain and State-

Equations. 

 

UNIT- II 

REFERENCE FRAME THEORY : Fundamentals of Transformations - Equations of 

Transformations - Change of Variables and Transformation to an Arbitrary Reference Frame - 

Commonly used Reference Frames - Transformation between Reference Frames - Steady-State 

Phasor Relationships and Voltage Equations 
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UNIT- III 

MODELLING& DYNAMIC ANALYSIS OF THREE PHASE INDUCTION MACHINES : 

Voltage and Torque Equations in Machine Variables - Voltage and Torque Equations in Arbitrary 

Reference Frame - Steady-State Analysis and its Operation. Free Acceleration Characteristics 

viewed from Various Reference Frames - Dynamic Performance during Sudden Changes in Load 

Torque - Dynamic Performance during A Three-Phase Fault at the Machine Terminals. 

 

UNIT- IV 

MODELLING& DYNAMIC ANALYSIS OF SYNCHRONOUS MACHINES; Voltage in 

Machine Variables - Torque equation in Machine Variables - Voltage Equations in Arbitrary and 

Rotor Reference Frame - Torque Equations in Substitute Variable- Steady-State Analysis and its 

Operation. 

Dynamic Performance of Synchronous Machine - Three-Phase Fault, Comparison of Actual and 

Approximate Transient Torque Characteristics - Equal Area Criteria. 

 

UNIT- V 

MODELLING OF SPECIAL MACHINES: Modelling of Permanent Magnet Brushless DC 

Motor - Operating principle – Mathematical modelling of PM Brushless DC motor - PMDC Motor 

Drive Scheme. 
 

TEXT BOOKS: 

1. PaulC. Krause, Oleg Wasyzczuk, ScottS, Sudhoff, “Analysis of Electric Machinery and 

Drive Systems”, IEEE Press, 3rd Edition, 2013. 

2. R. Krishnan,“Electric Motor Drives, Modeling, Analysis and Control” , Pearson 

Education India, 4th edition, 2015. 

REFERENCES: 

1. P. C. Krause, “Analysis of Electric Machinery”, McGraw Hill, 3rd edition, 2013 

2. Samuel Seely, “Electro mechanical Energy Conversion”, Tata Mc Graw Hill Publishing 

Company, 1st edition, 1962. 

3. A.E, Fitzgerald, Charles Kingsley, Jr, and Stephan D ,Umanx, “ElectricMachinery” 

,Tata Mc Graw Hill, 7thEdition, 2020. 

4. P. Kundur, “Power System Stability and Control”, MC Graw Hill Education, 1st 

edition, 2006. 
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(25EE2103) DC DRIVES  

(PE-I) 

 

 

COURSE OBJECTIVES: 

The objectives of this course 

1. To study the operation and characteristics of single-phase and three-phase controlled bridge 

rectifiers feeding DC motor loads under various operating conditions. 

2. To understand the working of three-phase naturally commutated converters used as rectifiers 

and inverters with different types of loads. 

3. To analyze the performance of phase-controlled DC motor drives and understand the modeling 

and control of converter-fed DC drives. 

4. To design and implement current and speed controllers for closed-loop control of DC motor 

drives, including feedback systems. 

5. To understand the operation, modeling, and control of chopper-controlled DC motor drives, 

including single, two, and four-quadrant operation. 

6. To evaluate converter and chopper performance in terms of power factor, harmonics, torque 

pulsations, and design considerations for industrial applications. 

 

COURSE OUTCOMES:  

After the completion of the course student should be able to 

1. Remember and understand the concept Separately excited single phase and three phase 

rectifier with DC Motor load drives.  

2. Analyze the characteristics of three-phase naturally commutated bridge circuits functioning as 

rectifiers or inverters with various load conditions..  

3. Develop models for three-phase converter-controlled DC motor drives and perform steady-

state performance analysis. 

4. Design and tune current and speed controllers for DC motor drives, incorporating feedback 

and compensation techniques. 

5. Simulate and analyze chopper-controlled DC motor drives, including PWM and hysteresis 

control methods for closed-loop operation. 

6. Assess the effects of harmonics, torque pulsations, and power factor on converter and chopper-

fed DC motor systems for improved drive performance. 

 

UNIT- I 

CONTROLLED BRIDGE RECTIFIER (1-Ф& 3-Ф) WITH DC MOTOR LOAD:  

Separately excited DC motors with rectified single-phase supply-single phase semi converter and 

single-phase full converter for continuous and discontinuous modes of operation–power and 

power factor. 

Three phase semi converter and three phase full converter for continuous and discontinuous modes 

of operation–power and power factor– Addition of Freewheeling diode. 
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UNIT- II 

THREE PHASE NATURALLY COMMUTATED BRIDGE CIRCUIT AS A RECTIFIER 

OR AS AN INVERTER: Three phase-controlled bridge rectifiers with passive load impedance - 

resistive load and ideal supply – Highly inductive load and ideal supply for load side and supply 

side quantities - shunt capacitor compensation – three phase-controlled bridge rectifier inverter. 

 

UNIT- III 

PHASE CONTROLLED DC MOTOR DRIVES: Three phase-controlled converter - control 

circuit - control modelling of three phase converter – Steady state analysis of three phase converter 

control DC motor drive – Two quadrant, three phase converter-controlled DC motor drive – DC 

motor and load, converter. 

 

UNIT- IV 

CURRENT AND SPEED CONTROLLED DC MOTOR DRIVES: Current and Speed 

controllers -current and speed feedback –– Design of controllers - Current and Speed controllers – 

Motor equations– Filter in the speed feedback loop speed controller–current reference generator – 

current controller and flow chart for simulation – Harmonics and associated problems– sixth 

harmonics torque. 

 

UNIT- V 

CHOPPER CONTROLLED DC MOTOR DRIVES: Principle of operation of the chopper– 

Four quadrant chopper circuit–Chopper for inversion –Chopper with other power devices – model 

of the chopper –input to the chopper – Steady state analysis of chopper-controlled DC motor 

drives –rating of the devices– Pulsating torque – Closed loop operation of DC motor Drives - 

Speed controlled drive system – current control loop – pulse width modulated current controller – 

hysteresis current controller– modelling of current controller– design of current. 

 

TEXT BOOKS: 

1. Fundamentals of Electric Drives –G.K.Dubey– Narosa Publications -2nd edition, 2020. 

2. Power Semiconductor drives–S.B.Dewanand A.Straughen –Wiley India edition-1st 

edition, 2009. 

 

REFERENCES: 

1. Power Electronics and motor control–Shepherd, Hulley, Liang, CUPress, 2
nd

 edition 

1995 

2. Electric motor drives modeling, Analysis and control –R.Krishnan, PHI, 5
th

 edition, 

2015 

3. Power Electronic Circuits, Devices and Applications-M. H. Rashid, PHI, 4
th

edition, 

2017 
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(25EE2104) MODERN CONTROL THEORY 

(PE-I) 

 

 

COURSE OBJECTIVES: 

The objectives of this course: 

1. To explain the concepts of state variables analysis. 

2. To study state-space representation, and canonical forms including controllability, 

observability, transfer function realization 

3. To study and analyze non-linear systems. 

4. To apply the comprehensive knowledge of optimal theory for Control Systems. 

5. To analyze the concept of stability for nonlinear systems and their categorization. 

6. To analyze and synthesize control systems for linear as well as nonlinear dynamic 

processes 

 

COURSE OUTCOMES:  

On successful completion of this course, the student will be able to 

1. Analyze and evaluate principles and concepts of Modern control system  

2. To perform an analysis of state variables for any real-time system 

3. Implement the principles of optimal control to any system 

4. Ability to determine system stability, controllability, and observability  

5. Analyze stability of nonlinear systems using Lyapunov method  

6. Apply basic principles and techniques to develop linear control systems  

 

 

UNIT- I 

STATE VARIABLE DESCRIPTION:  Introductory matrix algebra and linear Vector Space, 

State space representation of systems- Linearization of a non-linear System- Solution of state 

equations- Evaluation of State Transition Matrix (STM). 

 

UNIT- II 

TRANSFORMATION, POLEPLACEMENT AND CONTROLLABILITY: Similarity 

transformation and invariance of system properties due to similarity transformations. Minimal 

realization of SISO, SIMO and MISO transfer functions. Discretization of a continuous time state 

space model- Conversion of state space model to transfer function model using Fadeeva 

algorithm- Fundamental theorem of feedback control - Controllability and Controllable canonical 

form - Pole assignment by state feedback using Ackermann‟s formula– Eigen structure assignment 

problem. 

 

UNIT- III 

OPTIMAL CONTROL: Linear Quadratic Regulator (LQR) problem and solution of algebraic 

Riccati equation using Eigen value and Eigen vector methods- iterative method- Controller design 

using output feedback. 
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UNIT- IV 

OBSERVERS: Observability and observable canonical form-Design of full order observer using 

Ackermann‟s formula -Bass Gura algorithm- Duality between controllability and observability- 

Full order Observer based controller design- Reduced order observer design. 

 

UNIT- V 

STABILITY ANALYSIS AND SENSITIVITY: Internal stability of a system- Stability in the 

sense of Lyapunov- Asymptotic stability of linear time invariant continuous and discrete time 

systems- Solution of Lyapunov type equation- Model decomposition and decoupling by state 

feedback- Disturbance rejection- sensitivity and complementary sensitivity functions. 

 

TEXT BOOKS: 

1. K. Ogata, “Modern Control Engineering”, Prentice Hall, India, 5th edition, 2010. 

2. T. Kailath, ”Linear Systems”, Prentice Hall, 2016. 

3. N.K. Sinha, “Control Systems”, New Age International, 4th edition, 2013. 

 

REFERENCES: 

1. Panos J Antsaklis, and Anthony N.Michel, “Linear Systems”, New-age international (P) 

LTD. Publishers, 2009. 

2. John JD Azzoand C. H. Houpis, “Linear Control System Analysis and Design 

conventional and Modern”, Mc Graw- Hill Book Company, 3rd edition, 1988. 

3. B.N.Dutta, “Numerical Methods for linear Control Systems”, Elsevier Publication, 

2007. 

4. C.T. Chen “Linear System Theory and Design-PHI, India,1984. 

5. Richard C. Dorf and Robert H. Bishop, “Modern Control Systems”, 11th Edition, 

Pearson Edu., India, 2009 
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(25EE2105) ENERGY AUDITING AND MANAGEMENT 

(PE-I) 

 

 

COURSE OBJECTIVES: 

The objectives of this course: 

1. To provide an understanding of energy scenario, conservation techniques, and 

demand-side management in power utilities. 

2. To introduce the concepts and methods of conducting energy audits in various 

industrial and utility sectors. 

3. To familiarize students with different types of instruments used for measuring 

energy performance in systems. 

4. To impart knowledge on energy conservation opportunities in thermal, HVAC, 

lighting, and renewable systems. 

5. To develop the ability to evaluate the economic aspects of energy conservation 

measures. 

6. To emphasize the role of energy managers and auditors in achieving sustainable 

energy utilization and cost-effective operation. 

COURSE OUTCOMES:  

Students will be able to: 

On successful completion of this course, the student will be able to 
1. Explain the need and importance of energy conservation and management in power 

systems. 

2. Perform detailed energy audits and prepare comprehensive energy audit reports. 

3. Identify and use appropriate instruments for energy measurement and analysis. 

4. Apply energy conservation techniques in HVAC, lighting, and thermal systems 

5. Analyze and evaluate the cost-effectiveness of energy conservation measures. 

6. Propose and implement energy management strategies for industrial and utility 

applications. 

 

UNIT- I 

ENERGY AUDIT AND DEMAND SIDE MANAGEMENT (DSM)  IN POWER 

UTILITIES:  Energy Scenario & Conservation -Demand Forecasting Techniques- Integrated 

Optimal Strategy for Reduction of T&D Losses - DSM Techniques and Methodologies- Loss 

Reduction in Primary and Secondary Distribution system and capacitors - Energy Management – 

Role of Energy Managers – Energy Audit-Metering. 

 

UNIT- II 

ENERGY AUDIT: Energy audit concepts - Basic elements and measurements - Mass and energy 

balances - Scope of energy auditing in industries - Evaluation of energy conserving opportunities 

and environmental management - Preparation and presentation of energy audit reports - case 

studies and potential energy savings. 
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UNIT- III 

INSTRUMENTATION: General Audit Instrumentation –Measuring building losses – 

Applications of IR thermo graphy – Measurement of electrical system performance – 

Measurement of heating, ventilation, air conditioning system performance – Measurement of 

combustion systems. 

 

UNIT- IV 

ENERGY CONSERVATION: Energy conservation in HVAC systems and thermal power 

plants, Solar systems, Fan and Lighting Systems - Different light sources and luminous efficiency 

 

UNIT- V 

ECONOMIC EVALUATION OF ENERGY CONSERVATION: Energy conservation in 

electrical devices and systems - Economic evaluation of energy conservation measures - Electric 

motors and transformers - Inverters and UPS - Voltage stabilizers. 

 

TEXT BOOKS: 

1. Frank kreith and D. Yogi goswamy/ Editors, “Energy Management and conservation 

handbook”. NewYork,2008. 

2. WC Turner: Energy Management Handbook, Seventh Edition, (Fairmont Press Inc., 

2007) 

3. YP Abbi and Shashank Jain: Handbook on Energy Audit and Environment 

Management, (TERIPress, 2006) 

 

REFERENCES: 

1. Albert Thumann, and William J. Younger, “Handbook of Energy Audits”, Marcel 

Dekker, Inc., Newyork, 6th edition, 2003. 

2. D.A.Reay, Industrial Energy Conservation-Pergamon Press, 1980. 

3. T.L.Boten, LiptakB.G.,(Ed)Instrument Engineers Handbook, Chinton Book Company, 

2004. 

4. Hodge B.K, Analysis and Design of Energy Systems, Prentice Hall, 2002. 

5. Larry C.Witte, Schmidt & Brown, Industrial energy management and utilization. 

Hemisphere publishing, Co.NewYork,1988. 
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(25EE2106) SOLAR ENERGY CONVERSION SYSTEMS  

(PE-II) 

 

 

COURSE OBJECTIVES: 

1. Understand  the fundamentals  of solar cell. 

2. Apply  the  photovoltaic systems and various technologies of solar PV cells, about 

manufacture, sizing  and operating techniques. 

3. Analyze  Series and parallel connection of cells, Hot spots in the module, Algorithms 

for MPPT. 

4. Understand the operation and characteristics of DC–DC converters, inverters, and 

charge controllers 

5. Design Solar cells and PV system. 

6. Understand the solar PV energy systems adhering to power quality and grid standards. 

 

COURSE OUTCOMES:  

Students will be able to: 

1. Understand the fundamental principles of photovoltaic effect, characteristics of solar 

cells, and various PV materials used in solar energy conversion.   

2.  Analyze the effects of partial shading on PV arrays and apply appropriate 

interconnection and reconfiguration techniques to enhance power output.  

3.  Evaluate and implement different maximum power point tracking (MPPT) algorithms for 

both uniform and non-uniform solar irradiance conditions.  

4.  Describe the operation and characteristics of DC–DC converters, inverters, and charge 

controllers used in PV systems.   

5. Design standalone and grid-connected photovoltaic systems for various applications with 

proper component sizing and system optimization.  

6. Apply technical knowledge to develop efficient, reliable, and sustainable solar PV energy 

systems adhering to power quality and grid standards.   

 

UNIT- I 

SOLAR CELL FUNDAMENTALS:  Introduction to solar PV system, history of photovoltaics, 

photovoltaic effect, photovoltaic cell, PV Cell Material, equivalent circuit, electrical 

characteristics, PV terminology, maximum power point tracking. 

 

UNIT- II 

PARTIAL SHADING: Partial shading of PV arrays, causes, effect of partial shading on PV 

power, hot spots, bypass  diode, PV characteristics, interconnection schemes, series and parallel 

connection, total cross tied (TCT), honey comb (HC), bridge linked (BL), reconfiguration 

techniques, electrical array reconfiguration techniques, Su Do Ku based reconfiguration technique. 
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UNIT- III 

MPPT: Maximum power point tracking algorithm, direct methods, differentiation method, 

feedback voltage or current method, perturb and observe method, incremental conductance 

method, parasitic capacitance method, indirect methods, curve fitting method, look up table 

method, open circuit voltage sensing method, short circuit current sensing method, artificial 

intelligence techniques, artificial neural network, fuzzy logic, genetic algorithm, algorithm for 

non-uniform insulation conditions, Fibonacci search method, short current pulse method, two 

stage method. 

 

UNIT- IV 

CONVERTER AND INVERTER OPERATIONS: Buck converter, boost converter, buck boost 

converter, CUK converter, SEPIC converter, charge controller, shunt controller, series controller, 

inverters, inverter operation, power quality standards, grid interconnection techniques. 

 

UNIT- V 

PV SYSTEM DESIGN AND APPLICATIONS: Design of PV powered DC fan without battery- 

Standalone system with DC load using MPPT- Design of PV powered DC pump- Design of 

standalone system with battery and AC/DC load – Wire sizing in PV system – Precise sizing of 

PV systems – Hybrid PV systems –Grid connected PV systems, Rooftop Systems. 

 

TEXT BOOKS: 

1. Chetan Singh Solangi, 'Solar Photovoltaics-Fundamentals, Technologies and 

Applications', PHI 

2. Learning Pvt Ltd, Delhi,2011. 

3. Van Overstraeton and Metens R.P,. „Physics, Technology and use of Photovoltaics', 

Adam Hilger,Bristol, 1996. 

 

REFERENCES: 

1. Konrad Mertens, „Photovoltaics Fundamentals technology and Practice‟, Wiley 

publications 2014. 

2. Chetan Singh Solangi, „Solar Photovoltaics Technology and Systems‟, 2013. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



R-25 M.Tech-PE  
 

SIDDHARTH INSTITUTE OF ENGINEERING &TECHNOLOGY :: PUTTUR 

(AUTONOMOUS) 

I M.Tech - I Sem. 

 

 

 

(25EE2107) WIND ENERGY CONVERSION SYSTEMS  

(PE-II) 

 

 

COURSE OBJECTIVES: 

1. To provide a comprehensive understanding of the fundamental principles and 

historical development of wind energy conversion and turbine aerodynamics. 

2. To analyze various types of wind energy conversion systems and evaluate their 

performance characteristics under different operating conditions. 

3. To study the control strategies of wind turbines, including pitch, stall, yaw, and power 

electronic control for efficient energy capture. 

4. To develop detailed knowledge of induction and synchronous machines used in wind 

energy systems and their dynamic modeling aspects. 

5. To examine the operation and performance of grid-connected and self-excited 

induction generators, including reactive power control and excitation requirements. 

6. To explore advanced wind generation technologies using variable-speed turbines and 

their integration in hybrid renewable energy systems. 

 

COURSE OUTCOMES: Students will be able to: 

1. Understand fundamental principles and design of wind turbines and their 

aerodynamics. 

2. Analyze wind turbine control methods including pitch, stall, and yaw control. 

3. Model and evaluate induction and synchronous machines used in WECS. 

4. Examine self-excited and grid-connected induction generators with reactive power 

management. 

5. Understand variable-speed turbine technologies and their hybrid applications. 

6. Apply simulation and analysis tools for designing efficient wind energy systems. 

 

UNIT- I 

FUNDAMENTALS OF WIND TURBINES:  Historical background - Basics of mechanical to 

electrical energy conversion in wind energy -Types of wind energy conversion devices – 

Definition - Solidity, tip speed ratio, power coefficient, wind turbine ratings and specifications- 

Aerodynamics of wind rotors - Design of the wind turbine rotor. 

 

UNIT- II 

WIND TURBINE CONTROL SYSTEMS & SITE ANALYSIS: Wind Turbine-Torque speed 

characteristics-Pitch angle control –Stall control –Power electronic control – Yaw control – 

Control strategy – Wind speed measurements – Wind speed statistics –Site and turbine selection. 

 

UNIT- III 

BASICS OF INDUCTION AND SYNCHRONOUS MACHINES: The Induction Machine – 

Constructional features - Equivalent circuit model- Performance characteristics -Saturation 

characteristics – Dynamic d-q model – The wound field synchronous machine – The permanent 

magnet synchronous machine – Power flow between two synchronous sources – Induction 

generator versus synchronous generator. 
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UNIT- IV 

GRID CONNECTED AND SELF-EXCITED INDUCTION GENERATOR OPEARTION: 

Constant voltage, constant frequency- Single output system –Double output system with current 

converter & voltage source inverter–Equivalent circuits–Reactive power and harmonics- Reactive 

power compensation–variable voltage, variable frequency–The self-excitation process–Circuit 

model for the self-excited induction generator–Analysis of steady state operation–The excitation 

requirement–Effect of a wind generator on the network. 

 

UNIT- V 

WIND GENERATION WITH VARIABLE- SPEED TURBINES AND APPLICATION: 

Classification of schemes–Operating area–Induction generators–Doubly fed induction generator – 

Wound field synchronous generator – The permanent magnet generator – Merits and limitations of 

wind energy conversion systems – Application in hybrid energy systems – Diesel generator and 

photo voltaic systems –Wind photovoltaic systems. 

 

TEXT BOOKS: 

1. S.N. Bhadra, D. Kastha, S. Banerjee, “wind electrical systems”, Oxford University 

Press, 1st edition, 2005. 

2. Banshi D. Shukla, “Engineering of Wind Energy”, Jain Brothers, 1st edition, 2018 

 

REFERENCES: 

1. S.Rao& B.B. Parulekar, “Energy Technology”, Khanna publishers, 4th edition, 2005. 

2. N.K.Bansal,M. Kleemann, Michael Meliss, Renewable Energy sources & Conversion 

Technology, Tata Mcgraw Hill Publishers & Co., 1st edition, 1990 
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(25EE2108) SMART GRID TECHNOLOGIES  

(PE-II) 
 

 

COURSE OBJECTIVES: 

1. To know the importance of smart grid technology functions over the present grid. 

2. To get the knowledge about the transmission and distribution management. 

3. To study about the smart metering and demand side integration. 

4. To study about the communication technologies for the smart grid. 

5. To enhance the quality, efficiency and security of  power supply. 

6. To impart an understanding of economics, policies and technical regulations for DG 

integration. 

 

COURSE OUTCOMES:  

       Students will be able to: 

1. Understand the importance of smart grid technology functions over the present grid.  

2. Apply the knowledge about the transmission and distribution management.  

3. Analyse smart metering and demand side integration.  

4. Apply the concept of communication technologies for the smart grid.  

5. Determine the quality, efficiency and security of power supply.  

6. Impart an understanding of economics, policies and technical regulations for DG 

integration.  

 

UNIT- I 

SMART GRIDS:  Smart grid overview- ageing assets and lack of circuit capacity- thermal 

constraints, operational constraints, security of supply- national initiatives- early smart grid 

initiatives- active distribution networks- virtual power plant- other initiatives and demonstrations- 

overview of the technologies required for the smart grid. 

 

UNIT- II 

TRANSMISSION AND DISTRIBUTION MANAGEMENT : Data Sources- Energy 

Management System-Wide Area Applications, Visualization Techniques- Data Sources and 

Associated External Systems- SCADA- Customer Information System- Modeling and Analysis 

Tools, Distribution System Modeling- Topology Analysis- Load Forecasting- Power Flow 

Analysis- Fault Calculations- State Estimation- Applications-System Monitoring- Operation- 

Management- Outage Management System-Overview of energy storage technologies. 

 

UNIT- III 

SMART METERING AND DEMAND SIDE INTEGRATION: Overview- Smart metering – 

Evolution of electricity metering- key components of smart metering- smart meters: an overview 

of the hardware used – signal acquisition- signal conditioning-analogue to digital conversion- 

computation-input/output and communication. Communication infrastructure and protocols for 

smart metering - Home area network, Neighborhood Area Network- Data Concentrator- meter 

data management system- Protocols for communication. Demand Side Integration- Services 
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Provided by DSI-Implementation of DSI- Hardware Support- Flexibility Delivered by consumers 

from the Demand Side- System Support from DSI. 
 

UNIT- IV 

COMMUNICATION TECHNOLOGIES FOR THE SMART GRID: Data Communications: 

Dedicated and Shared Communication Channels, Switching Techniques, Circuit Switching, 

Message Switching, Packet Switching- Communication Channels, Introduction to TCP/IP. 

Communication Technologies: IEEE 802 Series- Mobile Communications- Multi-Protocol Label 

Switching-Power line Communication. 

 

UNIT- V 

INFORMATION SECURITY FOR THE SMART GRID: Overview- Encryption and 

Decryption, Symmetric Key Encryption- Public Key Encryption- Authentication- Authentication 

Based on Shared Secret Key- Authentication Based on Key Distribution Center- Digital 

Signatures- Secret Key Signature-Public Key Signature- Message Digest. 

 

TEXT BOOKS: 

1. Janaka Ekanayake, Kithsiri Liyanage, et.al., Smart Grid Technology and Applications, 

Wiley Publications, 1st edition, 2012. 

2. James Momoh, Smart Grid: Fundamentals of Design and Analysis, Wiley, IEEE Press, 

1st edition, 2012. 

3. Bharat Modi, Anuprakash, Yogesh Kumar, Fundamentals of Smart Grid Technology, 

S.K Kataria& Sons, 1st edition,  2019. 

 

REFERENCES: 

1. Eric D. Knapp, Raj Samani, Applied Cyber Security and the Smart Grid-Implementing 

Security Controls into the Modern Power Infrastructure, Syngress Publishers, 1st 

edition, 2013. 

2. Nouredine Hadjsaid, Jean Claude Sabonnadiere, Smart Grids, Wiley Blackwell 

Publications, 1st edition, 2012. 

3. Peter-Fox Penner, Smart Power: Climate Changes, the Smart Grid and the future of 

electric utilities, Island Press, 1st edition, 2010. 
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(25EE2109) POWER ELECTRONICS LAB 
 

 

COURSE OBJECTIVES: 

1. Understand the operation of Power Electronic converters. 

2. Gain a fair knowledge on the programming and simulation of Power Electronic 

converters. 

3. Apply the MATLAB/ Simulink for various controllers. 

4. Design a rectifier, inverter and cycloconverter. 

5. Design a chopper, voltage controller and induction motor. 

6. Understand the performance of PWM controller and DC-DC push-pull regulator. 

 

COURSE OUTCOMES: Students will be able to: 

1. Understand the basic concept and its operation of Power Electronic converters.  

2. Analyse the output waveforms of the various converters designed.  

3. Apply mathematical relations to find THD and verify it practically.  

4. Design different controllers using Simulink.  

5.   Analyse the output waveforms a chopper, voltage controller and induction motor. 

   6.   Analyse the performance of PWM controller and DC-DC push-pull regulator. 

 

LIST OF EXPERIMENTS: 

1. Single Phase Fully Controlled Converter with R and R-L loads using MATLAB 

2. Three Phase Fully Controlled Converter with R and R-L loads using MATLAB 

3. Single Phase AC Voltage Controller with R and R-L loads using MATLAB. 

4. Three Phase AC Voltage Controller with R and R-L loads using MATLAB. 

5. Three Phase Inverter in 180
°
 & 120

°
 Conduction Mode with Star & Delta Connected 

loads using MATLAB. 

6. Buck, Boost and Buck- Boost converter using MATLAB. 

7. Closed loop control of Buck and Boost converter  

8. Single Phase cycloconverter using MATLAB 

9. Three Phase cycloconverter using MATLAB. 

10. Single Phase Full Controlled Converter with R and R-L loads. 

11. Designing of induction motor using Simulink  

12. Performance measurement and analysis of 1-phase IGBT inverter with sinusoidal PWM 

control 

13. Performance measurement and analysis of isolated DC-DC push-pull regulator 
14. Hysteresis current control of a single-phase inverter 

 

REFERENCES: 

1. PowerElectronicCircuits,DevicesandApplications-M.H.Rashid–PHI,2017 

2. Ned Mohan, Power Electronics, JohnWiley,3rdedition,2011 

3. https://pe2-iitd.vlabs.ac.in/List%20of%20experiments.html 
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(25EE2110) RENEWABLE ENERGY SOURCES LAB 
 

 

COURSE OBJECTIVES: 

1. Understand the characteristics and behavior of renewable energy sources such as solar 

PV panels, wind generators, and batteries under different operating conditions. 

2. Develop practical skills in configuring, testing, and analyzing renewable energy 

systems, including PV arrays, MPPT controllers, inverters, and battery management. 

3. Gain experience in modeling and simulating renewable energy components, studying 

the effects of environmental factors like irradiation, temperature, and wind speed on 

system performance. 

4. Apply control and power electronics techniques (such as MPPT algorithms and DC-

DC converters) for enhancing the efficiency, stability, and integration of renewable 

energy systems into the grid.  

5. Apply modern simulation tools to model and analyze the behavior of renewable energy 

components and systems. 

6. Reinforce the theoretical concepts of renewable energy systems through practical and 

simulated lab work.  

 

COURSE OUTCOMES: Students will be able to: 

1. To observe the I-V and P-V curves and Series and Parallel connection of  Solar 

systems.  

2. To study the sun tracking and MPPT Charge Controllers of  Solar systems.  

3. To analyse Power, Voltage & Frequency Measurement of  Wind Generator.  

4. To Understand the Effect of temperature variation and Irradiation on  Photovoltaic  

Array.  

5. To Examine the charging/discharging behavior of batteries and their role in hybrid 

systems. 

6. Develop simulation models of PV and wind systems and assess the effect of temperature 

and irradiation. 

 

LIST OF EXPERIMENTS: 

1. Draw the I-V and P-V curves of Solar Panel using PV  Panel 

2. Study of Series and Parallel connection of Solar Panels 

3. Study of Sun tracking system 

4.  Maximum Power Point Tracking Charge Controllers 

5.  Inverter control for Solar PV based systems 

6. Power, Voltage & Frequency Measurement of output of Wind Generator 

7. Impact of load and wind speed on power output and its quality 

8. Performance of frequency drop characteristics of induction generator at different 

loading condition 

9. Charging and Discharging characteristics of Battery 
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Simulation Experiments 

1. Modelling of PV Cell 

2. Effect of temperature variation on  Photovoltaic  Array 

3. Effect of Irradiation on a Photovoltaic Array 

4. Design of solar PV boost converter using P&O MPPT technique 

 

 

Web Sources: https://www.vlab.co.in 
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(25ME3111) RESEARCH METHODOLOGY AND IPR 
 

 

COURSE OBJECTIVES: 

1. To understand the research design process and data collection methods. 

2. To develop skills in data analysis and reporting. 

3. To familiarize students with intellectual property rights (IPR) and patents. 

4. To apply research skills in real-world contexts. 

 

COURSE OUTCOMES:   

1. Recall key concepts and terminology related to research design, data collection, and 

intellectual property rights. 

2. Explain the importance of research design and data analysis in research studies, and 

describe the concept of intellectual property rights. 

3. Design a research study, including data collection and analysis methods, and apply 

intellectual property rights principles to protect research findings. 

4. Analyze research studies to identify strengths and limitations, and evaluate the effectiveness 

of data collection and analysis methods. 

5. Assess the impact of intellectual property rights on research and innovation, and evaluate the 

effectiveness of research designs and methods. 

6. Develop a comprehensive research plan, including a detailed research design, data collection 

and analysis methods, and a plan for protecting intellectual property. 

 

UNIT - I  

FUNDAMENTALS OF RESEARCH METHODOLOGY 

 Overview of research process and design - Types of Research - Approaches to Research ( 

Qualitative vs Quantitative) - Observation studies, Experiments and Surveys -  Use of 

Secondary and exploratory data to answer the research question  - Importance of 

Reasoning in Research and Research ethics - Documentation Styles (APA/IEEE etc.) - 

Plagiarism and its consequences 

      Learning Outcomes 

●  Recall key concepts of the research process, including different types and approaches to 

research, and the importance of ethics. 

●  Differentiate between qualitative and quantitative research approaches and the various 

uses of secondary data. 

●  Identify the core principles of research design and ethics, including plagiarism and 

documentation styles. 

●  Explain the significance of reasoning and ethical conduct in all stages of the research 

process. 

●  Apply knowledge of different documentation styles, such as APA and IEEE, to properly 

cite sources and avoid plagiarism. 

 

UNIT - II  

DATA COLLECTION AND SOURCES  
Importance of Data Collection - Types of Data - Data Collection Methods - Data Sources - 

primary, secondary and Big Data sources - Data Quality & Ethics - Tools and Technology 

L T P C 

2 - - 2 

 



R-25 M.Tech-PE  
 

for Data Collection 

      Learning Outcomes 

● Identify different types of data and the various methods for collecting both primary and 

secondary data. 

● Explain the importance of data quality and ethical considerations in data collection. 

● Differentiate between primary, secondary, and Big Data sources. 

● Describe the various tools and technologies used for effective data collection. 

● Analyze the ethical implications of data collection and ensure data quality in a research 

study. 

 

UNIT - III  

DATA ANALYSIS AND REPORTING  
Overview of Multivariate analysis - Experimental research, cause-effect relationship, and 

development of hypotheses- Measurement systems analysis, error propagation, and 

validity of experiments - Guidelines for writing abstracts, introductions, methodologies, 

results, and discussions - Writing Research Papers & proposals  

 Learning Outcomes 

● Apply knowledge of multivariate analysis and experimental research to develop 

hypotheses and analyze data. 

● Explain the process of measurement systems analysis and error propagation in 

experimental design. 

● Formulate clear and concise abstracts, introductions, and methodologies for research 

papers. 

● Write effective results and discussion sections based on data analysis. 

● Develop comprehensive research papers and proposals based on proper data analysis and 

reporting guidelines. 

 

UNIT - IV  

UNDERSTANDING INTELLECTUAL PROPERTY RIGHTS  
Intellectual Property – The concept of IPR, Evolution and development of concept of IPR, 

IPR development process, Trade secrets, utility Models, IPR & Bio diversity, Role of 

WIPO and WTO in IPR establishments, Right of Property, Common rules of IPR 

practices, Types and Features of IPR Agreement, Trademark, Functions of UNESCO in 

IPR maintenance. 

  Learning Outcomes 

● Recall the fundamental concepts of Intellectual Property (IP) and its evolution. 

● Describe the roles of organizations like WIPO and WTO in the establishment of IPR. 

● Differentiate between various types of IPR, including trade secrets and trademarks. 

● Explain the common rules and features of IPR agreements and the role of UNESCO. 

● Analyze the relationship between IPR and biodiversity, and its broader impact. 

 

UNIT - V  

PATENTS  

Patents – objectives and benefits of patent, Concept, features of patent, Inventive step, 

Specification - Types of patent application, process E-filling, Examination of patent, 

Grant of patent, Revocation, Equitable Assignments, Licenses, Licensing of related 

patents, patent agents, Registration of patent agents 

     Learning Outcomes 

● Explain the objectives, benefits, and key features of a patent, including the concept of an 

inventive step. 

●  Differentiate between the various types of patent applications and the e-filing process. 

● Describe the process of patent examination, grant, and revocation. 
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● Identify the roles of patent agents and the process for their registration. 

● Analyze the concepts of equitable assignments, licenses, and licensing of related patents. 

 

TEXT BOOKS: 

1. Stuart Melville and Wayne Goddard, “Research methodology: an introduction for 

science & engineering students” Juta & Co Ltd (December 1, 1996) 

2. Wayne Goddard and Stuart Melville, “Research Methodology: An Introduction” Juta 

Academic; 2nd edition (April 28, 2004) 

REFERENCES: 

 

1. Ranjit Kumar, 2nd Edition, “Research Methodology: A Step by Step Guide for 

beginners” Halbert, “Resisting Intellectual Property”, Taylor & Francis Ltd , 2007. 

2. Mayall, “Industrial Design”, McGraw Hill, 1992. Niebel , “Product Design”, McGraw 

Hill, 1974. 

3. Asimov, “Introduction to Design”, Prentice Hall, 1962. 

4. Robert P. Merges, Peter S. Menell, Mark A. Lemley, “Intellectual Property in New 

Technological Age”, 2016. 

5. T. Ramappa, “Intellectual Property Rights Under WTO”, S. Chand, 2008. 
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(25EE2111) AI TECHNIQUES IN ELECTRICAL ENGINEERING (SE) 
 

 

COURSE OBJECTIVES: 

1. To understand neural network models and learning methods for designing intelligent 

systems. 

2. To observe the concepts of feed forward neural networks and about feedback neural 

networks. 

3. To understand the principles of fuzzy sets, membership functions, and fuzzy logic for 

modeling uncertainty in real-world problems 

4. To apply fuzzy inference systems and defuzzification methods for decision-making and 

control applications. 

5. To understand and apply genetic algorithms for solving optimization and engineering 

problems efficiently. 

6. To analyze genetic algorithm, genetic operations and genetic mutations 

 

 

COURSE OUTCOMES:  

1. Understand feed forward neural networks, feedback neural networks and learning 

techniques.  

2. Analyze various neural network paradigms such as MLP, RBF, SOM, Functional 

Link, and Hopfield networks for solving engineering problems.  

3. Understand the fundamental concepts of fuzzy logic, fuzzy sets, membership functions, 

and their operations in handling uncertainty and imprecision.  

4. Apply fuzzy inference systems and defuzzification methods to design rule-based 

decision-making.  

5. Develop genetic algorithm for applications in electrical engineering.  

6. Analyze & Develop fuzzy logic control for applications in electrical engineering  

 

UNIT- I 

ARTIFICIAL NEURAL NETWORKS:  Introduction-Models of Neural Network - 

Architectures – Knowledge representation – Artificial Intelligence and Neural networks – 

Learning process – Error correction learning – Hebbian learning – Competitive learning – 

Boltzmann learning – Supervised learning –Unsupervised learning – Reinforcement learning -

learning tasks. 

 

UNIT- II 

ANN PARADIGMS : Multi – layer perceptron using Back propagation Algorithm-Self – 

organizing Map –Radial Basis Function Network–Functional link network– Hopfield Network. 

 

UNIT- III 

FUZZYLOGIC: Introduction – Fuzzy versus crisp – Fuzzy sets - Membership function – Basic 

Fuzzy set operations –Properties of Fuzzy sets – Fuzzy Cartesian Product – Operations on Fuzzy 

relations – Fuzzy logic – Fuzzy Quantifiers-Fuzzy Inference- Fuzzy Rule based system– 

Defuzzification methods. 
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UNIT- IV 

GENETIC ALGORITHMS: Introduction-Encoding– Fitness Function-Reproduction operators–

Genetic Modeling –Genetic operators- Crossover- Single–site crossover –Two-point crossover–

Multi point crossover-Uniform crossover–Matrix crossover-Crossover Rate-Inversion & Deletion–

Mutation operator–Mutation–Mutation Rate-Bit-wise operators-Generational cycle-convergence 

of Genetic Algorithm. 

 
 

UNIT- V 

APPLICATIONS OF AI TECHNIQUES: Load forecasting – Load flow studies – Economic 

load dispatch –Load frequency control – Single area system and two area system – Small Signal 

Stability (Dynamic stability)- Reactive power control – speed control of DC and AC Motors. 

 

TEXT BOOKS: 

1. S. Rajasekaran and G.A.V.Pai, “Neural Networks, Fuzzy Logic & Genetic Algorithms” 

PHI,New Delhi, 2nd edition,2017. 

2. Sudarshan K. Valluru and T. Nageswara Rao, “introduction to Neural Networks, Fuzzy 

Logic & Genetic Algorithms”, Jaico Publishing House, 1st edition, 2010. 

REFERENCES: 

1. P.D.Wasserman, VanNostrand 

Reinhold,“NeuralComputingTheory&Practice”,NewYork,1st  .  Eddition ,1989 

2. Bart Kosko,“Neural Network & Fuzzy System”, Prentice Hall,1992. 

3. G.J.Klir and T.A.Folger, “Fuzzy sets, Uncertainty and Information”, Pearson, 1st 

edition, 2015. 

4. D.E.Goldberg, “Genetic Algorithms”, Pearson Education India, 1st edition, 2008. 
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(25EC4232) ENGLISH FOR RESEARCH PAPER WRITING 

(Audit Course-I) 

 

COURSE OBJECTIVES: 

 
1. To equip students with the fundamentals of academic English for research paper writing. 

2. To develop students' advanced reading skills for analyzing and evaluating research 

articles. 

3. To refine students' grammar and language skills for clarity and precision in research 

writing. 

4. To master the skills of revising, editing, and proofreading research papers. 

5. To familiarize students with the role of technology and AI in research writing, including 

digital literacy and ethical considerations. 

 

COURSE OUTCOMES:  

1. Recall the key language aspects and structural elements of academic writing in 

research papers. 

2. Explain the importance of clarity, precision, and objectivity in research writing. 

3. Apply critical reading strategies and advanced grammar skills to analyze and write 

research papers. 

4. Evaluate research papers to check for plagiarism, structure, clarity, and language 

accuracy.  

5. Evaluate the effectiveness of different language and technology tools in research 

writing, including AI-assisted tools and plagiarism detection software. 

6. Develop a well-structured research paper that effectively communicates complex 

ideas. 

 

UNIT I 

Fundamentals of Academic English  

Academic English - MAP (Message-Audience-Purpose) - Language Proficiency for 

Writing - Key Language Aspects - Clarity and Precision - Objectivity - Formal Tone - 

Integrating References - Word order -  Sentences and Paragraphs - Link Words for 

Cohesion - Avoiding Redundancy / Repetition - Breaking up long sentences - Structuring 

Paragraphs - Paraphrasing Skills – Framing Title and Sub-headings  

UNIT II 

Reading Skills for Researchers  

Reading Academic Texts - Critical Reading Strategies - Skimming and Scanning - 

Primary Research Article vs. Review Article - Reading an Abstract - Analyzing Research 

Articles - Identifying Arguments - Classifying Methodologies - Evaluating Findings - 

Making Notes 

L T P C 
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UNIT III 

Grammar Refinement for Research Writing  

Advanced Punctuation Usage - Grammar for Clarity - Complex Sentence Structures - 

Active- Passive Voice - Subject-Verb Agreement - Proper Use of Modifiers - Avoiding 

Ambiguous Pronoun References - Verb Tense Consistency - Conditional Sentences 

UNIT IV 

Mastery in Refining Written Content/Editing Skills  

Effective Revisions - Restructuring Paragraph - Editing vs Proofreading, Editing for 

Clarity and Coherence - Rectifying Sentence Structure Issues - Proofreading for 

Grammatical Precision – Spellings - Tips for Correspondence with Editors - Critical and 

Creative Phases of Writing 

UNIT V 

Technology and Language for Research  

Digital Literacy and Critical Evaluation of Online Content - Technology and Role of AI 

in Research Writing – Assistance in Generating Citations and References - Plagiarism and 

Ethical Considerations – Tools and Awareness – Fair Practices   

TEXTBOOKS: 

1.Bailey. S. Academic Writing: A Handbook for International Students. London and 

New York: Routledge,2015. 

2.Adrian Wallwork, English for Writing Research Papers, Springer New York 

Dordrecht Heidelberg London, 2011. 

REFERENCE BOOKS: 

1. Craswell, G. Writing for Academic Success, Sage Publications, 2004. 

2. Peter Elbow, Writing With Power, E-book, Oxford University Press, 2007 

3. Oshima, A. & Hogue, A. Writing Academic English, Addison-Wesley, New York, 

2005 

4. Swales, J. & C. Feak, Academic Writing for Graduate Students: Essential Skills 

5. and Tasks. Michigan University Press, 2012. 

6. 5.Goldbort R.Writing for Science, Yale University Press (available on Google 

Books), 2006 

7. Day R.How to Write and Publish a Scientific Paper, Cambridge University Press, 

2006 

ONLINE LEARNING RESOURCES: 

1. https://nptel.ac.in/noc/courses/noc20/SEM1/noc20-ge04/ 

2. https://onlinecourses.swayam2.ac.in/ntr24_ed15/preview 

 

 

https://nptel.ac.in/noc/courses/noc20/SEM1/noc20-ge04/
https://onlinecourses.swayam2.ac.in/ntr24_ed15/preview
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                         (25CE1031) DISASTER MANAGEMENT 

  (Audit Course-I) 

 

COURSE OBJECTIVES: 

 

1. To enable the students to understand the fundamental concepts of disasters, hazards, 

their factors, and significance with special reference to India. 

2. To prepare them to classify and analyze different types of natural and man-made 

disasters, their causes, magnitude, and impacts. 

3. To foster them develop understanding of disaster preparedness, monitoring systems, 

and the role of government, community, and media. 

4. To equip them in learning risk assessment techniques, disaster risk reduction 

strategies, and the importance of global and national cooperation. 

5. To foster their ability to think critically and respond to disasters and design effective 

mitigation measures (structural and non-structural) with a focus on emerging trends 

and Indian disaster management programs. 

 

COURSE OUTCOMES  

On successful completion, students will be able to: 

1. Define and distinguish between hazards and disasters, and explain their types, nature, 

and impacts.  

2. Identify and map disaster-prone areas in India and understand the epidemiological 

consequences of disasters. 

3. Assess the economic, social, and ecological repercussions of major natural and man-

made disasters. 

4. Demonstrate knowledge of disaster preparedness tools such as remote sensing, 

meteorological data, risk evaluation, and community awareness. 

5. Apply risk assessment methods and propose disaster risk reduction strategies at local, 

national, and global levels. 

6. Formulate and evaluate structural and non-structural disaster mitigation strategies, 

with emphasis on Indian programs and emerging trends. 

 

UNIT –I 

Introduction  

 Disaster - Definition, Factors and Significance - Difference Between Hazard and Disaster - 

Natural and Man-made Disasters - Difference, Nature, Types and Magnitude - 

Disaster Prone Areas in India - Study of Seismic Zones - Areas Prone to Floods and 

Droughts, Landslides and Avalanches - Areas Prone to Cyclonic and Coastal Hazards with 

Special Reference to Tsunami - Post-Disaster Diseases and Epidemics. 

 

UNIT - II  

Repercussions of Disasters and Hazards  

Economic Damage - Loss of Human and Animal Life - Destruction of Ecosystem - Natural 

Disasters - Earthquakes, Volcanism, Cyclones, Tsunamis, Floods, Droughts and Famines, 

Landslides and Avalanches, Man-made disaster - Nuclear Reactor Meltdown - Industrial 

L T P C 

2 - - - 

 



R-25 M.Tech-PE  
 

Accidents - Oil Slick sand Spills - Outbreaks of Disease and Epidemics War and Conflicts 

 

UNIT - III  

Disaster Preparedness and Management  
Preparedness -  Monitoring of Phenomena - Triggering a Disasteror Hazard - Evaluation of 

Risk-Application of Remote Sensing - Data from Meteorological and Other Agencies - Media 

Reports- Governmental and Community Preparedness 

 

UNIT - IV  

Risk Assessment   
Disaster Risk -Concept and Elements, Disaster Risk Reduction - Global and National 

Disaster Risk Situation -Techniques of Risk Assessment – Global Co-Operation in Risk 

Assessment and Warning - People‟s participation in Risk Assessment – Strategies for 

Survival 

 

UNIT - V  

Disaster Mitigation  
Meaning, Concept and Strategies of Disaster Mitigation – Emerging Trends in Mitigation - 

Structural Mitigation and Non- Structural Mitigation - Programs of Disaster Mitigation in 

India 

 

 TEXT BOOKS 

1. Gupta, H. K. Disaster Management. Universities Press, 2003 

2. Singh, R. B.  Natural Hazards and Disaster Management. Rawat Publications, 2006. 

 

REFERENCE BOOKS  

1. Coppola, D. P. (2020). Introduction to International Disaster Management (4th ed.). 

Elsevier. 

2. Shaw, R., & Izumi, T. (2022). Science and Technology in Disaster Risk Reduction in 

Asia. Springer. 

3. Wisner, B., Gaillard, J. C., & Kelman, I. (2021). Handbook of Hazards and Disaster 

Risk Reduction and Management (2nd ed.). Routledge. 

4. Saini, V. K. (2021). Disaster Management in India: Policy, Issues and Perspectives. 

Sage India. 

5. Kelman, I.  Disaster by Choice: How Our Actions Turn Natural Hazards into 

Catastrophes, Oxford University Press, 2022 

6. Sahni, P. & Dhameja, A.  Disaster Mitigation: Experiences and Reflections. Prentice 

Hall of India, 2004. 

Online Resources 

1. National Disaster Management Authority (NDMA), India: https://ndma.gov.in – 

official guidelines, reports, and policy frameworks. 

2. United Nations Office for Disaster Risk Reduction (UNDRR): 

https://www.undrr.org – Sendai Framework, global risk reduction strategies. 

3. Global Disaster Alert and Coordination System (GDACS): https://www.gdacs.org 

– real-time disaster alerts. 

4. World Health Organization (WHO) – https://www.who.int/emergencies – 

disaster-related health guidelines. 
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     (25CS5831) ESSENCE OF INDIAN TRADITIONAL KNOWLEDGE 

(Audit Course-I) 

 

COURSE OBJECTIVES: 

The objective of this course is 

1. To facilitate the students with the concepts of Indian traditional knowledge and to 

make them understand the importance of roots of knowledge system. 

2. To make them understand the need for protecting traditional knowledge and its 

significance in the global economy. 

3. To make them understand the legal frame work and policies related to traditional 

knowledge protection. 

4. To enable them to understand the relationship between traditional knowledge and 

intellectual property rights. 

5. To make them explore the applications of traditional knowledge in different sectors, 

such as engineering, medicine, agriculture, and biotechnology 

COURSE OUTCOMES: At the end of the course, students will be able to 

1. Define and explain the concept of traditional knowledge, its nature, characteristics, 

and scope 

2. Understand the need for protecting traditional knowledge and its significance in the 

global economy 

3. Explain the legal framework and policies related to traditional knowledge protection 

4. Apply traditional knowledge in different sectors, such as engineering, medicine, 

agriculture, and biotechnology 

5. Analyze the importance of traditional knowledge in various contexts, including its 

historical impact and social change 

6. Analyze the relationship between traditional knowledge and intellectual property 

rights, including patents and non-IPR mechanisms 

 

UNIT-I: Introduction to traditional knowledge - Definition, Nature and characteristics, scope 

and importance - Kinds of traditional knowledge -  Physical and social contexts in which 

traditional knowledge develop - Historical impact of social change on traditional knowledge 

systems - Indigenous Knowledge (IK) – Characteristics - traditional knowledge vis-à-vis 

indigenous knowledge -Traditional knowledge Vs western knowledge,  traditional knowledge 

vis-à-vis formal knowledge  

LEARNING OUTCOMES: 

 At the end of the unit the student will able to: 

 Understand the concept of traditional knowledge. 

 Contrast and compare characteristics, importance& kinds of traditional knowledge. 

 Analyze physical and social contexts of traditional knowledge. 

 Evaluate social change on traditional knowledge. 

L T P C 
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UNIT-II: Protection of traditional knowledge-  Need for protecting traditional knowledge - 

Significance of TK Protection - Value of TK in global economy - Role of Government to 

harness TK. 

 

LEARNING OUTCOMES: 

 At the end of the unit the student will able to: 

 Know the need of protecting traditional knowledge. 

 Apply significance of TK protection. 

 Analyze the value of TK in global economy. 

 Evaluate role of government 

  

UNIT-III: Legal frame work and TK - A)The Scheduled Tribes and Other Traditional Forest 

Dwellers (Recognition of Forest Rights) Act, 2006 - Plant Varieties Protection and Farmer's 

Rights Act, 2001 (PPVFR Act) – B)The Biological Diversity Act 2002 and Rules 2004 - the 

protection of traditional knowledge bill, 2016 - Geographical Indicators Act 2003.  

LEARNING OUTCOMES: 

 At the end of the unit the student will able to: 

 

 Understand legal frame work of TK. 

 Contrast and compare the ST and other traditional forest dwellers  

 Analyze plant variant protections  

 Understand the rights of farmers forest dwellers 

 

UNIT-IV: Traditional knowledge and Intellectual property - Systems of traditional 

knowledge protection - Legal concepts for the protection of traditional knowledge - Certain 

non-IPR mechanisms of traditional knowledge protection - Patents and traditional knowledge 

- Strategies to increase protection of traditional knowledge -Global legal FORA for 

increasing protection of Indian Traditional Knowledge. 

LEARNING OUTCOMES: 

 At the end of the unit the student will able to: 

 Understand TK and IPR  

 Apply systems of TK protection. 

 Analyze legal concepts for the protection of TK. 

 Evaluate strategies to increase the protection of TK. 

 

UNIT-V: Traditional knowledge in different sectors - Traditional knowledge and 

Engineering - Traditional medicine system - TK and Biotechnology - TK in Agriculture - 

Traditional societies depend on it for their food and healthcare needs - Importance of 

conservation and sustainable development of environment - Management of biodiversity, 

Food security of the country and protection of TK 

LEARNING OUTCOMES: 

At the end of the unit the student will be able to: 

 Know TK in different sectors. 

 Apply TK in Engineering. 
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 Analyze TK in various sectors. 

 Evaluate food security and protection of TK in the country. 

 

PRESCRIBED BOOKS: 

1. Mahadevan, B., Bhat Vinayak Rajat, Nagendra Pavana R.N.  Introduction to Indian 

Knowledge System: Concepts and Applications, PHI Learning Pvt.Ltd. Delhi, 2022. 

2.Basanta Kumar Mohanta and Vipin Kumar Singh,Traditional Knowledge System and 

Technology in India,  PratibhaPrakashan 2012.  

 

REFERENCE BOOKS 

1. Pride of India: A Glimpse into India‟s Scientific Heritage, Samskrita Bharati, New 

Delhi. 

2. Kak, S.C. “On Astronomy in Ancient India”, Indian Journal of History of Science, 

22(3), 1987 

3. Subbarayappa, B.V. and Sarma, K.V. Indian Astronomy: A Source Book, Nehru Centre, 

Mumbai, 1985. 

4. Bag, A.K.  History of Technology in India, Vol. I, Indian National Science Academy, 

New Delhi, 1997. 

5. Acarya, P.K. Indian Architecture, Munshiram Manoharlal Publishers, New Delhi, 1996. 

6. Banerjea, P. Public Administration in Ancient India, Macmillan, London, 1961. 

7. Kapoor Kapil, Singh Avadhesh,Indian Knowledge Systems Vol – I & II,   Indian Institute 

of Advanced Study, Shimla, H.P., 2022 

E-Resources: 

1.https://www.youtube.com/watch?v=LZP1StpYEPM 2.http://nptel.ac.in/courses/121106003/  
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I M. Tech. - II Sem. 

(25EE2120) FACTS DEVICES & SIMULATION LAB 

COURSE OBJECTIVES 
To m1.ake the Understand student how to write the coding in simulation ..

L T P C 
0 0 4 2 

2. Apply the SVC, STATCOM for voltage profile improvements & UPFC in power system
networks.

3. Analyze the data related to load flows incorporating SVC & STATCOM.
4. Analyze operation of TCSC, STATCOM & SSSC for a transmission line fed by an ac supply.

COURSE OUTCOMES (COs) 
Student will be able to 

I. Understand Load balancing using compensators.
2. Apply load balancing using Compensators.
3. Analyse load flow incorporating SVC & STATCOM

4. Develop a Simulation model for STATCOM & UPFC.

List of Experiments: 
1. Voltage regulation using shunt and series compensation
2. Load balancing in power system network using compensators
3. Simulation of TCSC
4. Voltage profile improvement using SVC
5. Voltage profile improvement using STATCOM
6. Transient Stability enhancement using STATCOM.
7. Simulation ofUPFC with mathematical models
8. Load flow incorporating SVC
9. Load flow incorporating STATCOM
10. Simulation of DVR

11. Transmission Line Characteristics (P vs 8, Q vs 8, P vs Distance, Q vs Distance and V vs Distance)
with and without Compensation

12. Sizing- simulation and operation of TCR and FC-TCR for a transmission line fed by an ac supply

and feeding
(a) Resistive/inductive/capacitive load one at a time
(b) A load which can have leading as well as lagging behavior

13. Sizing- simulation and operation of TCSC for a transmission line fed by an ac supply and feeding

(a) Resistive/inductive/capacitive load one at a time
(b) A load which can have leading as well as lagging behavior

14. Sizing- simulation and operation of STATCOM for a transmission line fed by an ac supply and
feeding
(a) Resistive/inductive/capacitive load one at a time
(b) A load which can have leading as well as lagging behavior

15. Sizing- simulation and operation of SSSC for a transmission line fed by an ac supply and feeding
(a) Resistive/inductive/capacitive load one at a time
(b) A load which can have leading as well as lagging behavior

Web Sources: https://www.vlab.co.in 
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(25EE2122) CONTROL & INTEGRATION OF RENEWABLE ENERGY SOURCES

COURSE OBJECTIVES 
To make the student: 

(PE-V) 

1. A strong understanding of power systems, their operation and control focussed on the issues related to
the integration of distributed renewable generation into the network.

2. To learn the principles of generating Heat Energy and Electrical energy from Non-conventional I
Renewable Energy Sources.

3. To gain understanding of Control issues and challenges in various types of generators.
4. To Deep understanding about integration techniques for RE sources

COURSE OUTCOMES (COs) 
Students will be able to 

1. Knowledge on different renewable energy sources and storage devices.
2. Recognize, model and simulate different renewable energy sources.
3. Analyze, model and simulate basic control strategies required for grid connection.

4. Implement a complete system for standalone/grid connected system.
UNIT I 
INTRODUCTION TO ELECTRIC GRID 

Electric grid introduction, Supply guarantee and power quality, Stability, Effects of renewable energy 
penetration in to the grid, Boundaries of the actual grid configuration, Consumption models and patterns, static 
and dynamic energy conversion technologies, interfacing requirements. 

UNIT II 
DYNAMIC ENERGY CONVERSION TECHNOLOGIES 

Introduction to different conventional and nonconventional dynamic generation technologies, principle 
of operation and analysis of reciprocating engines, gas and micro turbines, hydro and wind based 
generation technologies, control and integrated operation of different dynamic energy conversion devices. 

UNIT III 
STATIC ENERGY CONVERSION TECHNOLOGIES 

Introduction to different conventional and nonconventional static generation technologies, principle of 
operation and analysis of fuel cell, photovoltaic based generators, and wind based generation technologies, 
different storage technologies such as batteries, fly wheels and ultra capacitors, plug-in-hybrid vehicles, 
control and integrated operation of different static energy conversion devices. 

UNIT IV 

INTEGRATION OF DIFFERENT ENERGY CONVERSION TECHNOLOGIES 

Control issues and challenges in Diesel, PV, wind and fuel cell based generators, PLL, Modulation Techniques, 
Dimensioning of filters, Linear and nonlinear controllers, predictive controllers and adaptive controllers, 
Fault- ride through Capabilities, Load frequency and Voltage Control. 

UNITY 
Resources evaluation and needs, Dimensioning integration systems, Optimized integrated systems, 
Interfacing requirements, integrated Control of different resources, Distributed versus Centralized 
Control, Synchro Converters, Grid connected and Islanding Operations, stability and protection issues, load 
sharing, Case studies. 
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(AUTONOMOUS) 

II M. Tech. -I Sem. 

COURSE OBJECTIVES 
To make the student: 

(25EE2123) ENERGY STORAGE TECHNOLOGIES

(PE-V) 

I. Understand generalized storage techniques.

2. Analyze the different features of energy storage systems.

3. Apply management and applications of energy storage technologies.

L T P C 
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4. Know about electrical energy storage market potential by different forecasting methods.

COURSE OUTCOMES (COs) 
Students will be able to 

I. Understand the role of electrical energy storage technologies in electricity usage, hierarchy, demand
for energy storage and valuation techniques.

2. Analyze the behavior and features of electrical energy storage systems.

3. Apply energy storage system concepts to electric vehicles.

4. Get knowledge about energy storage forecasting methods.

UNIT I 
THE ROLES OF ELECTRICAL ENERGY STORAGE TECHNOLOGIES IN ELECTRICITY USE 

Characteristics of electricity, Electricity and the roles of BES, High generation cost during peak-demand 
periods, Need for continuous and flexible supply, Long distance between generation and consumption, 
Congestion in power grids, Transmission by cable, Emerging needs for BES, More renewable energy, less fossil 
fuel, Smart Grid uses, The roles of electrical energy storage technologies, The roles from the viewpoint of a 
utility, The roles from the viewpoint of consumers, The roles from the viewpoint of generators of renewable 
energy. 

UNIT II 

TYPES AND FEATURES OF ENERGY STORAGE SYSTEMS 

Classification of BES systems, Mechanical storage systems, Pumped hydro storage (PHS), Compressed air 
energy storage (CAES),Flywheel energy storage (FES), Electrochemical storage systems, Secondary batteries, 
Lead-Acid Batteries, Lithium-Ion Batteries, Flow batteries, Other Batteries in Development, Chemical energy 
storage, Hydrogen (H2),Synthetic natural gas(SNG), Electrical storage systems, Double- layer capacitors 
(DLC), Superconducting magnetic energy storage (SMES), Thermal storage systems, Standards for BES, 
Technical comparison ofEES technologies. 

UNIT III 
APPLICATIONS OF EES 
Present status of applications, Utility use ( conventional power generation, grid operation & service), 
Consumer use (uninterruptable power supply for large consumers), BES installed capacity worldwide, New 
trends in applications, Renewable energy generation, Smart Grid, Smart Micro grid, Smart House, Electric 
vehicles. 

UNIT IV 

MANAGEMENT, DEMAND AND VALUATION OF EES 

Management And Control Hierarchy of Bes: Internal configuration of battery storage systems, External 
connection of BES systems, Aggregating BES systems and distributed generation (Virtual Power 
Plant),-Battery SCAD All-aggregation of many dispersed batteries. Demand For Energy Storage: Growth in 
Variable Energy Resources, Relationship between balancing services and variable energy resources, Energy 
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(25EE2124) HYBRID ELECTRIC VEHICLE ENGINEERING

(PE-V) 

COURSE OBJECTIVES 
To make the student: 

1. Understand the fundamental concepts, principles, analysis of hybrid eclectic vehicle.
2. Analyze the performance, configuration and control of hybrid electric vehicles.
3. Compare different energy management strategies.

4. Design of battery electric vehicles.

COURSE OUTCOMES (COs) 
Students will be able to 

1. Understand of hybrid electric vehicles and different energy to rage techniques.

L T P C 
3 0 0 3 

2. Analyze the advantages and disadvantages of hybrid electric vehicles over conventional vehicles and
merits. and demerits of hybrid electric trains over electrical trains.

3. Discuss the electric population, motor drive technologies.

4. Design of battery electric vehicles.

UNIT I 
INTRODUCTION TO HYBRID ELECTRIC VEHICLES 

Conventional Vehicles: Basics of vehicle performance, vehicle power source characterization, transmission 
characteristics, and mathematical models to describe vehicle performance. History of hybrid and electric 
vehicles, social and environmental importance of hybrid and electric vehicles, impact of modem drive­
trains on energy 
supplies. 

UNIT II 

HYBRID ELECTRIC DRIVE-TRAINS 
Basic concept of electric traction, introduction to various electric drive-train topologies, power flow control 
in electric drive-train topologies, fuel efficiency analysis. Basic concept of hybrid traction, introduction to 
various hybrid drive-train topologies, power flow control in hybrid drive-train topologies, fuel efficiency 
analysis. 

UNIT III 
ELECTRIC PROPULSION UNIT 

Introduction to electric components used in hybrid and electric vehicles, Configuration and control of DC 
Motor drives, Configuration and control of Induction Motor drives, Configuration and control of Permanent 
Magnet Motor drives, Configuration and control of Switched Reluctance Motor drives, drive system efficiency. 

UNIT IV 

ENERGY STORAGE 

Introduction to Energy Storage Requirements in Hybrid and Electric Vehicles, Battery based energy storage and 
its analysis, Fuel Cell based energy storage and its analysis, Super Capacitor based energy storage and its 
analysis, Flywheel based energy storage and its analysis, Hybridization of different energy storage devices .. 

31 





[ M.Tech -PE ] 

SIDDHARTH INSTITUTE OF ENGINEERING & TECHNOLOGY: PUTTUR 

(AUTONOMOUS) 

II M. Tech. -I Sem. 

COURSE OBJECTIVES 

(25EE2129) PHOTOVOLTAIC SYSTEMS

(OE-I) 

I. To introduce photovoltaic systems.
2. To deal with various technologies of solar PV cells.
3. To understand details about manufacture, sizing and operating techniques.
4. To have knowledge of design considerations.

COURSE OUTCOMES (COs) 
Students will be able to 

I. Identify photovoltaic system components and system types.
2. Calculate electrical energy and power.
3. Correctly size system components, design considerations of solar equipment.

4. Design a basic grid-tie PV system.

UNIT I 
SOLAR ENERGY 

L T P C 
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Sun and Earth, Solar Spectrum, Solar Geometry, Solar radiation on horizontal and inclined planes, Instruments 
for measurement of solar radiation, Solar cell, Equivalent circuit, V-I characteristics, Performance 
improvement. 

UNIT II 
SOLAR CELLS 

Manufacture of Solar Cells-Technologies, Design of Solar cells, Photovoltaic modules, Design requirements, 

Encapsulation systems, Manufacture, Power rating, Hotspot effect, Design qualifications. 

UNIT III 
PROTECTION AND MEASUREMENTS 

Flat plate arrays, Support structures, Module interconnection and cabling, Lightning protection, Performance 
measurement using natural sun light and simulator, Determination of temperature coefficients, Internal series 
resistance, Curve correction factor. 

UNIT IV 

PHOTOVOLTAIC SYSTEMS 

Photovoltaic systems, Types, General design considerations, System sizing, Battery sizing, Inverter sizing, 

Design examples, Balance of PV systems. 

UNITY 
MAXIMUM POWER POINT TRACKERS 
Maximum power point trackers, Perturb and observe, Incremental conductance method, Hill climbing method, 
Hybrid and complex methods, Data based and other approximate methods, Instrument design, Other MPP 
techniques, Grid interactive PV system. 

TEXT BOOKS: 
1. F.C. Treble, -Generating electricity from Sunll, Pergamon Press.
2. AK.Mukherjee, Nivedita Thakur,11 Photovoltaic systems: Analysis and designll, PHI, 2011.
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