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EEA-601   Power Systems – II 

EEA-601    Power Systems – 

II 

 

2L:1T:0P 3 credits  3 Hrs/Week 

Preamble: 

 To introduce the students to the general structure of the network for transferring power from 

generating stations to the consumers.  

 To expose the students to the different electrical & mechanical aspects of the power network along 

with its environmental and safety constraints. 

 To familiarize the students with the price structure of Indian power market 

Outcomes: 

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

 Use numerical methods to analyse a power system in steady state. 

 Understand stability constraints in a synchronous grid. 

 Understand methods to control the voltage, frequency and power flow. 

 Understand the monitoring and control of a power system. 

 Understand the basics of power system economics. 

 

Unit  1: Power Flow Analysis (7 hours) 

Review of the structure of a Power System and its components. Analysis of Power Flows: Formation 

of Bus Admittance Matrix. Real and reactive power balance equations at a node. Load and Generator 

Specifications. Application of numerical methods for solution of non-linear algebraic equations – 

Gauss Seidel and Newton-Raphson methods for the solution of the power flow equations. 

Computational Issues in Large-scale Power Systems. 

Unit  2: Stability Constraints in synchronous grids (8 hours) 

Swing Equations of a synchronous machine connected to an infinite bus. Power angle curve. 

Description of the phenomena of loss of synchronism in a single-machine infinite bus system 

following a disturbance like a three--phase fault. Analysis using numerical integration of swing 

equations (using methods like Forward Euler, Runge-Kutta 4
th

 order methods), as well as the Equal 

Area Criterion. Impact of stability constraints on Power System Operation. Effect of generation 

rescheduling and series compensation of transmission lines on stability. 
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Unit  3: Control of Frequency and Voltage (9 hours) 

Turbines and Speed-Governors, Frequency dependence of loads, Droop Control and Power Sharing. 

Automatic Generation Control. Generation and absorption of reactive power by various components 

of a Power System. Excitation System Control in synchronous generators, Automatic Voltage 

Regulators. Shunt Compensators, Static VAR compensators and STATCOMs. Tap Changing 

Transformers.Power flow control using embedded dc links, phase shifters  

     Unit  4: Monitoring and Control (8 hours) 

Overview of Energy Control Centre Functions: SCADA systems. Phasor Measurement Units and 

Wide-Area Measurement Systems. State-estimation. System Security Assessment. Normal, Alert, 

Emergency, Extremis states of a Power System. Contingency Analysis. Preventive Control and 

Emergency Control. 

Unit  5: Power System Economics and Management (10 hours) 

Basic Pricing Principles: Generator Cost Curves, Utility Functions, Power Exchanges, Spot Pricing. 

Electricity Market Models (Vertically Integrated, Purchasing Agency, Whole-sale competition,  

Retail Competition), Demand Side-management, Transmission and Distributions charges, Ancillary 

Services. Regulatory framework. 

 

References: 

1. J. Grainger and W. D. Stevenson, “Power System Analysis”, McGraw Hill Education, 1994. 

2. O. I. Elgerd, “Electric Energy Systems Theory”, McGraw Hill Education, 1995. 

3. A. R. Bergen and V. Vittal, “Power System Analysis”, Pearson Education Inc., 1999. 

4. D. P. Kothari and I. J. Nagrath, “Modern Power System Analysis”, McGraw Hill Education, 2003. 

5. B. M. Weedy, B. J. Cory, N. Jenkins, J. Ekanayake and G. Strbac, “Electric Power Systems”, Wiley, 

2012. 
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EEA-601    Power Systems-II 

Laboratory 

0L:0T:1P 1 credits  2Hrs/Week 

 

List of experiments (Extendable): 

 

1. To develop a program in Matlab for information of Y-bus matrix for N bus system. 

2. Load flow solution for 3-bus system using Gauss- Seidel, Newton Raphson and FDLF 

methods up to 3 iteration. 

3.  Load flow solution for IEEE 6-bus and 30-bus system in Matlab using Newton Raphson method. 

4. Assessment of transient stability of a single machine system. 

5. Effect of compensation on voltage profile of IEEE 6-bus system. 

6. Study of any software tools (PSCAD,EDSA, Mi POWER, ETAP etc) 
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EEA-602 Measurements and Instrumentation 

 

EEA-602 Measurements 

and 

Instrumentation 

2L:1T:0P 3 credits  3Hrs/Week 

Preamble:  

The objective of the course is to provide a brief knowledge of measurements and measuring instruments 

related to engineering. To give the sufficient information of measurements and error related to instruments 

and their minimization in any kind of industry viz. electrical, electronics, mechanical etc.and basic knowledge 

of AC bridges. 

Outcomes: 

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

 Design and validate DC and AC bridges. 

 Analyze the dynamic response and the calibration of few instruments. 

 Learn about various measurement devices, their characteristics, their operation and their 

limitations. 

 Understand statistical data analysis. 

 Understand computerized data acquisition. 

 

Unit I-Philosophy of Measurement( 8 Hrs): Methods of measurement, measurement system, classification 

of instrument systems, characteristics of instruments & measurement systems, Accuracy and precision, 

sensitivity resolution, errors in measurement & its analysis, standards, operating force, types of supports, 

damping, controlling.  

 

Unit II- Analog Measurement of Electrical Quantities( 10Hrs):: PMMC, MI, electrodynamic, 

thermocouple, electrostatic & rectifier type ammeters & voltmeters, electrodynamic type wattmeter, three 

phase wattmeter, power in three phase systems, low power factor & UPF wattmeter, errors & remedies in 

wattmeter, energy meter, D’arsonal galvanometer. 

Instrument TransformersCT and PT; their errors, applications of CT and PT in the extension of instrument 

range, measurement of speed, frequency and power factor.  

 

Unit III- Measurement of Parameters (6Hrs)::: Different methods of measuring low, medium and high 

resistances, measurement of inductance & capacitance with the help of AC Bridges, Q meter, Megger.  

 

Unit IV- AC Potentiometers( 10Hrs): Polar type & Co-ordinate type AC potentiometers, application of AC 

Potentiometers in electrical measurement.  
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Magnetic Measurement- Ballistic galvanometer, flux meter, determination of hysteresis loop, measurement 

of iron losses, Lloyd Fischer square for measurement of power loss.  

 

Unit V- Digital Measurement of Electrical Quantities( 10Hrs):: Concept of digital measurement, block 

diagram, analog & digital instruments, digital voltmeter, frequency meter, spectrum analyzer, electronic 

multimeter.  

Cathode Ray Oscilloscope: CRO block diagram, Cathode Ray Tube & its components, applications of CRO, 

lissajous pattern, dual trace & dual beam oscilloscopes. 

 References: 

 

1. E. W. Golding & F. C. Widdis, “Electrical Measurement &Measuring Instrument”, A. W. Wheeler & 

Co. Pvt. Ltd. India  

2. A. K. Sawhney, “Electrical & Electronic Measurement & Instrument”, Dhanpat Rai & Sons, India  

3. Purkait, “Electrical & Electronics Measurement & Instrumentation”, TMH  

4. Forest K. Harris, “Electrical Measurement”, Willey Eastern Pvt. Ltd. India  

5. M. B. Stout , “Basic Electrical Measurement”, Prentice Hall of India  

6. W. D. Cooper, “Electronic Instrument & Measurement Technique”, Prentice Hall International  

7. J. B. Gupta, “Electrical Measurement & Measuring Instrument”, S. K. Kataria & Sons 
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EEA-602 Measurements 

and 

Instrumentation 

0L:0T:0P 1 credits  2Hrs/Week 

 

List of Experiments:  

 

1. Measurement of low resistance using Kelvin’s Double Bridge. 

2. Measurement of medium resistance using Wheatstone’s bridge. 

3. Measurement of high resistance by loss of charge method. 

4. Measurement of Insulation resistance using Megger. 

5. Measurement of power in a single phase ac circuit by 3 voltmeter/ 3 Ammeter method 

6. Calibration of a induction type single phase energy meter 

7. Calibration of a dynamometer type of wattmeter by Phantom Loading method. 

8. Measurements using Instrument Transformers. 

9. Study of various types of Indicating Instruments. 

10. Measurement of Power in three phase circuit by one, two & three wattmeters. 

11. Measurement of a batch of resistors and estimating statistical parameters. 

12. Measurement of L using a bridge technique as well as LCR meter. 

13. Measurement of C using a bridge technique as well as LCR meter. 
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Program Elective - II 

 

EEA-603 (A) Electrical and Hybrid Vehicles 

EEA-603 (A) Electrical and 

Hybrid Vehicles  

 

3L:1T:0P 4 credits  4Hrs/Week 

 

Preamble: 

The students will be able to, explain the basics of electric and hybrid electric vehicles, their architecture, 

technologies and fundamentals. Analyse different energy storage technologies and Demonstrate different 

configurations of electric vehicles and its components 

 

Outcomes: 

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

 Understand the models to describe hybrid vehicles and their performance. 

 Understand the different possible ways of energy storage and  strategies related to energy storage 

systems. 

 Analyze various electric drives suitable for hybrid electric vehicles 

 

Unit  1: Introduction (6 hours) 

Conventional Vehicles: Basics of vehicle performance, vehicle power source characterization, transmission 

characteristics, mathematical models to describe vehicle performance. History of hybrid and electric vehicles, 

social and environmental importance of hybrid and electric vehicles, impact of modern drive-trains on energy 

supplies. 

Unit  2 Hybrid Electric Drive-trains(6 hours):  

Basic concept of hybrid traction, introduction to various hybrid drive- train topologies, power flow control in 

hybrid drive-train topologies, fuel efficiency analysis. 

Unit  3: Electric Trains (10 hours) 

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. Electric Propulsion unit: 

Introduction to electric components used in hybrid and electric vehicles, Configuration and control of DC 
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Motor drives, Configuration and control of Induction Motor drives, configuration and control of Permanent 

Magnet Motor drives, Configuration and control of Switch Reluctance Motor drives, drive system efficiency. 

Unit  4: Energy Storage (10 hours) 

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. Sizing the drive system: Matching the electric machine and the internal combustion engine 

(ICE), Sizing the propulsion motor, sizing the power electronics, selecting the energy storage technology, 

Communications, supporting subsystems 

Unit  5: Energy Management Strategies (10 hours) 

Energy Management Strategies: Introduction to energy management strategies used in hybrid and electric 

vehicles, classification of different energy management strategies, comparison of different energy 

management strategies, implementation issues of energy management strategies. 

Case Studies: Design of a Hybrid Electric Vehicle (HEV), Design of a Battery Electric Vehicle (BEV) 

References: 

1. C. Mi, M. A. Masrur and D. W. Gao, “Hybrid Electric Vehicles: Principles and Applications with 

Practical Perspectives”, John Wiley & Sons, 2011. 

2. S. Onori, L. Serrao and G. Rizzoni, “Hybrid Electric Vehicles: Energy Management Strategies”, 

Springer, 2015. 

3. M. Ehsani, Y. Gao, S. E. Gay and A. Emadi, “Modern Electric, Hybrid Electric, and Fuel Cell 

Vehicles: Fundamentals, Theory, and Design”, CRC Press, 2004. 

4. T. Denton, “Electric and Hybrid Vehicles”, Routledge, 2016 
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EEA-603 (B) Digital Signal Processing 

 

EEA-603 (B) Digital Signal 

Processing 

 

 

3L:1T:0P 4 credits  4Hrs/Week 

 

Preamble: 

To make students familiar with the most important methods in DSP, including digital filter design, transform-

domain processing and importance of Signal Processors. To make students aware about the meaning and 

implications of the properties of systems and signals. 

 

Outcomes: 

At the end of this course students will demonstrate the ability to 

1. Represent signals mathematically in continuous and discrete time and frequency domain 

2. Get the response of an LSI system to different signals 

3. Design of different types of digital filters for various application 

 

Unit -1 Discrete time signals (10Hrs): 

Sequences; representation of signals on orthogonal basis; Samplingand reconstruction of signals; 

Discrete systems attributes, Z-Transform,  

 

Unit -2 Analysis of LSI systems (6Hrs): 

Analysis of LSI systems, frequencyAnalysis, Inverse Systems, Discrete Fourier Transform 

(DFT),Fast Fourier Transform Algorithm, Implementation of Discrete Time Systems 

 

Unit -3 Designof FIR Digital filters(10Hrs): 

: Windowmethod,Park-McClellan's method.Design of IIR Digital Filters: Butterworth, Chebyshev 

and Elliptic Approximations;Lowpass, Bandpass, Bandstop and High pass filters. 

 

Unit -4(10Hrs) Analysis of FIR: 

 Effect of finite register length in FIR filter design.Parametric and non-parametric spectral 

estimation.  

 

Unit -5 Signal Processing (6Hrs): 

Introduction to multirate signalprocessing. Application of DSP. 
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Text/Reference Books: 

1. S.K.Mitra, Digital Signal Processing: A computer based approach.TMH 

2. A.V. Oppenheim and Schafer, Discrete Time Signal Processing, Prentice Hall, 1989. 

3. John G. Proakis and D.G. Manolakis, Digital Signal Processing: Principles, Algorithms And 

Applications, Prentice Hall, 1997. 

4. L.R. Rabiner and B. Gold, Theory and Application of Digital Signal Processing, Prentice 

Hall, 1992. 

5. J.R. Johnson, Introduction to Digital Signal Processing, Prentice Hall, 1992. 

6. D.J.DeFatta, J. G. Lucas andW.S.Hodgkiss, Digital Signal Processing, John Wiley& Sons, 

1988. 
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EEA-603 (C) Industrial Electrical Systems 

EEA-603 (C) Industrial 

Electrical Systems 

3L:1T:0P 4 credits  4Hrs/Week 

Preamble: 

To equip learners with the skills and knowledge necessary to successfully carry out basic service and 

maintenance of Industrial Electrical Systems in a safe and environmentally sound manner. 

Outcomes: 

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

 Understand the electrical wiring systems for residential, commercial and industrial 

consumers, representing the systems with standard symbols and drawings, SLD. 

 Understand various components of industrial electrical systems. 

 Analyze and selectthe proper size of various electrical system components. 

 

Unit  1: Electrical System Components (10 Hours) 

LT system wiring components, selection of cables, wires, switches, distribution box, metering 

system, Tariff structure, protection components- Fuse, MCB, MCCB, ELCB, inverse current 

characteristics, symbols, single line diagram (SLD) of a wiring system, Contactor, Isolator, Relays, 

MPCB, Electric shock and Electrical safety practices 

 

Unit  2: Residential and Commercial Electrical Systems (12 Hours) 

Types of residential and commercial wiring systems, general rules and guidelines for installation, 

load calculation and sizing of wire, rating of main switch, distribution board and protection devices, 

earthing system calculations, requirements of commercial installation, deciding lighting scheme and 

number of lamps, earthing of commercial installation, selection and sizing of components. 

 

Unit  3: Illumination Systems (6 Hours) 

Understanding various terms regarding light, lumen, intensity, candle power, lamp  efficiency, 

specific consumption, glare, space to height ratio, waste light factor, depreciation factor, various 

illumination schemes, Incandescent lamps and modern luminaries like CFL, LED and their  

operation, energy saving in illumination systems, design of a lighting scheme for a residential and 

commercial premises, flood lighting. 

 

Unit  4: Industrial Electrical Systems I (8 Hours) 

HT connection, industrial substation, Transformer selection, Industrial loads, motors, starting of 
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motors, SLD, Cable and Switchgear selection, Lightning Protection, Earthing design, Power factor 

correction – kVAR calculations, type of compensation, Introduction to PCC, MCC panels. 

Specifications of LT Breakers, MCB and other LT panel components. 

 

Unit  5: Industrial Electrical Systems II (6 Hours) 

DG Systems, UPS System, Electrical Systems for the elevators, Battery banks, Sizing the DG, UPS 

and Battery Banks, Selection of UPS and Battery Banks. 

Industrial Electrical System Automation Study of basic PLC, Role of in automation, advantages of process 

automation, PLC based control system design, Panel Metering and Introduction to SCADA system for 

distribution automation. 

Text/Reference Books 

2. S.L. Uppal and G.C. Garg, “Electrical Wiring, Estimating & Costing”, Khanna publishers, 2008. 

3. K. B. Raina, “Electrical Design, Estimating & Costing”, New age International, 2007. 

4. S. Singh and R. D. Singh, “Electrical estimating and costing”, Dhanpat Rai and Co., 1997. 

5. Web site for IS Standards. 

6. H. Joshi, “Residential Commercial and Industrial Systems”, McGraw Hill Education, 2008. 

 

 

 

 

 

 

 

 

 

 

 

 

 



SRI SATYA SAI UNIVERSITY OF TECHNOLOGY AND MEDICAL SCIENCES   

SCHOOL OF ENGINEERING  

Outcome Based Curriculum for  

Undergraduate Degree Courses in Engineering & Technology  

Department of Electrical Engineering 

 
 

 

Program Elective - III 

 

EEA-604 (A) Computer Architecture 

EEA-604 (A) Computer 

Architecture 

 

 

3L:0T:0P 3 credits  3Hrs/Week 

Preamble: 

To study the basic organization and architecture of digital computers (CPU, memory, I/O, software). 

Discussions will include digital logic and microprogramming. Such knowledge leads to better understanding 

and utilization of digital computers, and can be used in the design and application of computer systems or as 

foundation for more advanced computer-related studies 

Outcomes: 

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

 Understand the concepts of microprocessors, their principles and practices. 

 Write efficient programs in assembly language of the 8086 family of microprocessors. 

 Organize a modern computer system and be able to relate it to real examples. 

 Develop the programs in assembly language for 80286, 80386 and MIPS processors in real 

and protected modes. 

 Implement embedded applications using ATOM processor 

 

Unit  1: Introduction to computer organization (10 hours) 

Architecture and function of general computer system, CISC Vs RISC, Data types, Integer 

Arithmetic - Multiplication, Division, Fixed and Floating point representation and arithmetic,  

Control unit operation, Hardware implementation of CPU with Micro instruction, 

microprogramming, System buses, Multi-bus organization. 

Unit  2: Memory organization (6 hours) 

System memory, Cache memory - types and organization, Virtual memory and its implementation, 

Memory management unit, Magnetic Hard disks, Optical Disks. 

Unit  3: Input – output Organization (6 hours) 

Accessing I/O devices, Direct Memory Access and DMA controller, Interrupts and Interrupt 

Controllers, Arbitration, Multilevel Bus Architecture, Interface circuits - Parallel and serial port. 

Features of PCI and PCI Express bus. 
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Unit  4: 16 and 32 microprocessors (10hours) 

80x86 Architecture, IA – 32 and IA – 64, Programming model, Concurrent operation of EU and 

BIU, Real mode addressing, Segmentation, Addressing modes of 80x86, Instruction set of 80x86, 

I/O addressing in 80x86 

Unit  5: Pipelining (10 hours) 

Introduction to pipelining, Instruction level pipelining (ILP), compiler techniques for ILP, Data 

hazards, Dynamic scheduling, Dependability, Branch cost, Branch Prediction, Influence on 

instruction set. VLIW Architecture, DSP Architecture, SoC architecture, MIPS Processor and 

programming 

 

Text/Refence Books 

1. V. Carl, G. Zvonko and S. G. Zaky, “Computer organization”, McGraw Hill, 1978. 

2. B. Brey and C. R. Sarma, “The Intel microprocessors”, Pearson Education, 2000. 

3. J. L. Hennessy and D. A. Patterson, “Computer Architecture A Quantitative Approach”, 

Morgan Kauffman, 2011. 

4. W. Stallings, “Computer organization”, PHI, 1987. 

5. P. Barry and P. Crowley, “Modern Embedded Computing”, Morgan Kaufmann, 2012. 

6. N. Mathivanan, “Microprocessors, PC Hardware and Interfacing”, Prentice Hall, 2004. 

7. Y. C. Lieu and G. A. Gibson, “Microcomputer Systems: The 8086/8088 Family”, Prentice Hall 

India, 1986. 

8. J. Uffenbeck, “The 8086/8088 Design, Programming, Interfacing”, Prentice Hall, 1987. 

9. B. Govindarajalu, “IBM PC and Clones”, Tata McGraw Hill, 1991. 

10. P. Able, “8086 Assembly Language Programming”, Prentice Hall IndiA 
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EEA-604 (B) Wind and Solar Energy Systems 

 

EEA-604 (B) Wind and Solar 

Energy Systems 

 

3L:0T:0P 3 credits  3Hrs/Week 

 

Preamble: 

 

To study clean and renewable energy sources, i.e. wind energy turbines and systems, solar photovoltaic 

devices and systems and to practice system-level designs, analytical design and analysis and modeling and 

simulation. 

Outcomes:  

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

 Understand the energy scenario and the consequent growth of the power generation from 

renewable energy sources. 

 Understand the basic physics of wind and solar power generation. 

 Understand the power electronic interfaces for wind and solar generation. 

 Understand the issues related to the grid-integration of solar and wind energy systems. 

Unit  1: Physics of Wind Power: (6 Hours) 

History of wind power, Indian and Global statistics, Wind physics, Betz limit, Tip speed ratio, stall 

and pitch control, Wind speed statistics-probability distributions, Wind speed and power-cumulative 

distribution functions. 

 

Unit  2: Wind generator topologies: (10 Hours) 

Review of modern wind turbine technologies,Fixed and Variable speed wind turbines, Induction 

Generators, Doubly-Fed Induction Generators and their characteristics, Permanent-Magnet 

Synchronous Generators, Power electronics converters. Generator-Converter configurations, 

Converter Control. 

Unit  3: The Solar Resource: (6 Hours) 

Introduction, solar radiation spectra, solar geometry, Earth Sun angles, observer Sun angles, solar 

day length, Estimation of solar energy availability. 

 

Unit  4: Solar photovoltaic: (10 Hours) 

Technologies-Amorphous, monocrystalline, polycrystalline; V-I characteristics of a PV cell, PV Unit 

, array, Power Electronic Converters for Solar Systems, Maximum Power Point Tracking (MPPT) 

algorithms.Converter Control. 
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Unit  5: Network Integration Issues: (10 Hours) 

Overview of grid code technical requirements. Fault ride-through for wind farms - real and reactive 

power regulation, voltage and frequency operating limits, solar PV and wind farm behavior during 

grid disturbances. Power quality issues. Power system interconnection experiences in the world. 

Hybrid and isolated operations of solar PV and wind systems. 

     Solar thermal power generation:  

Technologies, Parabolic trough, central receivers, parabolic dish, Fresnel, solar pond, elementary 

analysis. 

 

References: 

1. T. Ackermann, “Wind Power in Power Systems”, John Wiley and Sons Ltd., 2005. 

2. G. M. Masters, “Renewable and Efficient Electric Power Systems”, John Wiley and Sons, 2004. 

3. S. P. Sukhatme, “Solar Energy: Principles of Thermal Collection and Storage”, McGraw Hill, 1984. 

4. H. Siegfried and R. Waddington, “Grid integration of wind energy conversion systems” John Wiley 

and Sons Ltd., 2006. 

5. G. N. Tiwari and M. K. Ghosal, “Renewable Energy Applications”, Narosa Publications, 2004. 

6. J. A. Duffie and W. A. Beckman, “Solar Engineering of Thermal Processes”, John Wiley & Sons, 1991. 
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EEA-604 (C) Computational Electromagnetics 

 

EEA-604 (C) Computational 

Electromagnetics 

 

3L:0T:0P 3 credits  3Hrs/Week 

 

Preamble:  

To provide the deep knowledge of Conventional and  Analytical design methodology of solving field 

equations and Field plotting 

Outcomes: 

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

 Understand the advanced  concepts of electromagnetics. 

 Understand computational techniques for computing fields. 

 Apply the techniques to simple real-life problems. 

 

Unit  1: Introduction (6 hours) 

Conventional design methodology, Computer aided design aspects – Advantages. Review of basic 

fundamentals of Electrostatics and Electromagnetics. Development of Helmhotz equation, energy 

transformer vectors- Poynting and Slepian, magnetic Diffusion-transients and time-harmonic. 

 

Unit  2: Analytical Methods (6 hours) 

Analytical methods of solving field equations, method of separation of variables, Roth’s method, 

integral methods- Green’s function, method of images. 

 

Unit  3: Finite Difference Method (FDM) (10 hours) 

Finite Difference schemes, treatment of irregular boundaries, accuracy and stability of FD solutions, 

Finite-Difference Time-Domain (FDTD) method- Uniqueness and convergence. 

 

Unit  4: Finite Element Method (FEM) (10 hours) 

Overview of FEM, Variational and Galerkin Methods, shape functions, lower and higher order 

elements, vector elements, 2D and 3D finite elements, efficient finite element computations. 

 

Unit  5: Special Topics(10 hours) 

{Background of experimental methods-electrolytic tank, R-C network solution, Field plotting 

(graphical method)}, hybrid methods, coupled circuit - field computations, electromagnetic - thermal 

and electromagnetic - structural coupled computations, solution of equations, method of moments, 

Poisson’s field Low frequency electrical devices, static / time-harmonic / transient problems in 
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transformers, rotating machines, actuators. CAD packages. 

References  

1. P. P. Silvester and R. L. Ferrari “Finite Element for Electrical Engineers”, Cambridge University 

press, 1996. 

2. M. N. O. Sadiku, “Numerical Techniques in Electromagnetics”, CRC press, 2001 
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Open Core Elective-II 

EEA 605 (A) Internet of Things 

EEA 605 (A) Internet of 

Things   

3L:0T:0P 3 credits  3Hrs/Week 

 

Preamble: 

1. To assess the vision and introduction of IoT.  

2. To Understand IoT Market perspective. 

 3. To Implement Data and Knowledge Management and use of Devices in IoT Technology.  

4. To Understand State of the Art - IoT Architecture.  

5. To classify Real World IoT Design Constraints, Industrial Automation in IoT. 

Outcomes: 

 On successful completion of the course, the student will:  Understand the concepts of Internet of Things  

Analyze basic protocols in wireless sensor network  Design IoT applications in different domain and be able 

to analyze their performance  Implement basic IoT applications on embedded platform  

Unit 1  Introduction to IoT  - (10 hHrs) 

Defining IoT, Characteristics of IoT, Physical design of IoT, Logical design of IoT,Functional blocks of IoT, 

Communication models & APIs 

 

Unit 2  IoT & M2M - (10 hHrs) 

Machine to Machine, Difference between IoT and M2M, Software define Network 

 

Unit 3   Network & Communication (10 hHrs) 

Network & Communication aspects Wireless medium access issues, MAC protocol survey, Survey routing 

protocols, Sensor deployment & Node discovery, Data aggregation & dissemination 

Challenges in IoT Design challenges, Development challenges, Security challenges, Other challenges 

 

Unit 4   Domain specific applications(6 hHrs) 
Domain specific applications of IoT Home automation, Industry applications, Surveillance applications,  

 

Unit 5  Other IoT applications (6 hHrs) 

Developing IoTs Introduction to Python, Introduction to different IoT tools, Developing applications through 

IoT tools, Developing sensor based application through embedded system platform, Implementing IoT 

concepts with python 

References:  
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1. Vijay Madisetti, Arshdeep Bahga, “Internet of Things: A Hands-On Approach”  

2. Waltenegus Dargie,Christian Poellabauer, "Fundamentals of Wireless Sensor Networks: Theory and 

Practice" 
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EEA-605 (B) Power Plant Engineering 

 

EEA-605 (B)   Power Plant 

Engineering 

 

3L:0T:0P 3 credits  3Hrs/Week 

Preamble: 

To provide an overview of power plants and the associated energy conversion issues 

Outcomes: 

Upon completion of the course, the students can understand the principles of operation for different 

power plants and their economics. 

 

Unit 1 Coal based thermal power plants, ( 10 Hrs);  

Basic Rankine cycle and its modifications, layout of modern coal power plant, super critical boilers, 

FBC boilers, turbines, condensers, steam andheating rates, subsystems of thermal power plants, fuel 

and ash handling, draught system, feed water treatment, binary cycles and cogeneration systems 

 

Unit 2 Gas turbine and combined cycle power plants(10 Hrs): 

Brayton cycle analysis and optimization, components of gas turbine power plants, combined cycle 

power plants, Integrated Gasifier based Combined  Cycle (IGCC) systems. 

 

Unit 3 Basics of nuclear energy conversion( 10 Hrs): 

, Layout and subsystems of nuclear power plants, Boiling Water Reactor (BWR), Pressurized Water 

Reactor (PWR), CANDU Reactor, Pressurized Heavy Water Reactor (PHWR), Fast Breeder 

Reactors (FBR), gas cooled and liquid metal cooled reactors, safety measures for nuclear power 

plants. 

 

Unit 4 Hydroelectric power plants( 6 Hrs): 

classification, typical layout and components, principles of wind, tidal, solar PV and solar thermal, 

geothermal, biogas and fuel cell power systems 

 

Unit 5 Energy, economic and environmental issues( 6 Hrs): 

, power tariffs, load distribution parameters, load curve, capital and operating cost of different power 

plants, pollution control technologies including waste disposal options for coal and nuclear plants. 

 

Referencs: 

1. Nag P.K., Power Plant Engineering, 3
rd

 ed., Tata McGraw Hill, 2008. 

2. El Wakil M.M., Power Plant Technology, Tata McGraw Hill, 2010. 

3. Elliot T.C., Chen K and Swanekamp R.C., Power Plant Engineering, 2
nd

 ed., McGraw Hill, 1998. 
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EEA-605 (C) Modern Manufacturing Processes 

EEA-605 (C) Modern 

Manufacturing 

Processes 

 

3L:0T:0P 3 credits  3Hrs/Week 

 

Preamble: 

To motivate and challenge students to understand and develop an appreciation of the processes in correlation 

with material properties which change the shape, size and form of the raw materials into the desirable product 

by conventional or unconventional manufacturing methods 

 

Outcomes:  

Upon completion of this course, students will be able to understand the different conventional and 

unconventional manufacturing methods employed for making different products 

 

Unit 1 Conventional Manufacturing processes: (6Hrs) 

Casting and moulding: Metal casting processes and equipment, Heat transfer and solidification, shrinkage, 

riser design, casting defects and residual stresses.  

Unit 2 Introduction to bulk and sheet metal forming, (10Hrs) 

plastic deformation and yield criteria; fundamentals of hot and cold working processes; load estimation for 

bulk forming(forging, rolling, extrusion, drawing) and sheet forming (shearing, deep drawing, bending) 

principles of powder metallurgy. 

Unit 3 Metal cutting: (10Hrs) 

 Single and multi-point cutting; Orthogonal cutting, various force components: Chip formation, Tool wear 

and tool life, Surface finish and integrity, Machinability, Cutting tool materials, Cutting fluids, Coating; 

Turning, Drilling, Milling and finishing processes, Introduction to CNC machining. 

 

Unit 4 Additive manufacturing: (6Hrs) 

Rapid prototyping and rapid tooling Joining/fastening processes: Physics of welding, brazing and 

soldering;design considerations in welding,Solid and liquid state joining processes;Adhesive bonding.  

 

Unit 5 Unconventional Machining Processes: (10Hrs) 

Abrasive Jet Machining, Water Jet Machining, Abrasive Water Jet Machining, Ultrasonic Machining, 

principles and process parameters  
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 Electrical Discharge Machining, principle and processes parameters, MRR, surface finish, tool wear, 

dielectric, power and control circuits, wire EDM; Electro-chemical machining (ECM), etchant &maskant, 

process parameters, MRR and surface finish. Laser Beam Machining (LBM), Plasma Arc Machining (PAM) 

and Electron Beam Machining 

References: 

1. Kalpakjian and Schmid, Manufacturing processes for engineering materials (5th Edition)- Pearson India, 

2014  

2. Mikell P. Groover, Fundamentals of Modern Manufacturing: Materials, Processes, and Systems  

3. Degarmo, Black &Kohser, Materials and Processes in Manufacturing 
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EEA- 606 Minor Project  

EEA 606 Minor Project 

 

0L:0T:2P 2 credits  4 Hrs/Week 

Preamble: 

To prepare minor projects as per the need of real world and industries and validate their result using 

electrical, electronics and other computing technologies. 

 

Outcomes: 

At the end of this course students will demonstrate the ability to 

1. Design and validate DC and AC bridges 

2. Analyze the dynamic response and the calibration of few instruments 

3. Learn about various measurement devices, their characteristics, their operation and their limitations 

4. understand statistical data analysis 

5. Understand computerized data acquisition. 

6. Conceive a problem statement either from rigorous literature survey or from the requirements 

raised from need analysis. 

7. Design, implement and test the prototype/algorithm in order to solve the conceived problem. 

8. Able to write comprehensive report on Minor project work. 

Guidelines: 

The Minor-project is a team activity having 3-4 students in a team. This is electronic product 

design work with a focus on electronic circuit design. 

2. The Minor project may be a complete hardware or a combination of hardware and software. 

The software part in Minor project should be less than 50% of the total work. 

3. Minor Project should cater to a small system required in laboratory or real life. 

4. It should encompass components, devices, analog or digital ICs, micro controller with which 

functional familiarity is introduced. 

5. After interactions with course coordinator and based on comprehensive literature survey/ 

need analysis, the student shall identify the title and define the aim and objectives of Minorproject. 

6. Student is expected to detail out specifications, methodology, resources required, critical 

issues involved in design and implementation and submit the proposal within first week of 

the semester. 

7. The student is expected to exert on design, development and testing of the proposed work as 

per the schedule. 

8. Art work and Layout should be made using simulation software such as CAD based/ PCB simulation. Due 

considerations should be given for power requirement of the system, mechanical aspects for 

enclosure and control panel design. 
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Working schedule: 

 The faculty and student should work according to following schedule: 

Each student undertakes substantial and individual project in an approved area of the subject and supervised 

by a member of staff. The student must submit outline and action plan for the project execution (time 

schedule) and the same be approved by the concerned faculty. 

 

Action plan for Minor Project work and its evaluation scheme (Suggestive) 

 

Task/Process Week Evaluation Marks For 

Term Work 

Orientation of students by 

HOD/Project Guide 

1st - - 

Literature survey and resource 

collection 

2nd - - 

Selection and finalization of topic 

before a  Committee* 

 

3rd Seminar-I 20 

(Detailing and preparation of 

Project) Modeling, Analysis and 

Design of  Project  work   

4th to 5th - 20 

Testing, improvements, quality 

control of  

project  

 

6th to 10th - 

11th 

 

- 25 

Report Writing  12th to 15th  25 

Presentation before a committee 16th Seminar-II 30 
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(including user manual, if any) 

 

* Committee comprises of HOD, all project supervisions including external guide from Industry (if any) 

                      

Note: At every stage of action plan, students must submit a write up to the concerned guide. 

 

 


