gl R.K.D.F. UNIVERSITY, BHOPAL

RKDF B.E. (Electrical & Electronics Engineering)

UNIVERSITY

B SECOND YEAR

Semester — Il
Course Content & Grade

Branch Subject Title Subject Code

B.E. Common Engineering Mathematics-II B.E.- 301

Unit |

Second Order linear differential equation with alate coefficients: Methods one integral is knowemoval of
first derivative, changing of independent variadahel variation of parameter, Solution by Series Méth

Unit 11

Vector Calculus: Differentiation of vectors, scatard vector point function, geometrical meaningGoédient,
unit normal vector and directional derivative, plg$ interpretation of divergence and Curl. Lingemgral,
surface integral and volume integral, Green’s, 8®knd Gauss divergence theorem

Unit 111

Linear and Non Linear partial differential equatiohfirst order: Formulation of partial differentiaquations,
solution of equation by direct integration, Lagraisg Linear equation, charpit's method. Linear @drti
differential equation of second and higher ordeinear homogeneous and Non homogeneous partial diff.
equation of nth order with constant coefficientgsp&ation of variable method for the solution oivevand heat
equations

Unit IV

Fourier series: Introduction of Fourier series, f&useries for Discontinuous functions, and Feuderies for
even and odd function, Half range series Fourien3form: Definition and properties of Fourier tfams, Sine
and Cosine transform.

Unit V

Laplace Transform: Introduction of Laplace Transfptaplace Transform of elementary functions, proge of
Laplace Transform, Change of scale property, seanfiing property, Laplace transform of the defiva,
Inverse Laplace transform & its properties, Contiolu theorem, Applications of L.T. to solve the imaty
differential equations

References

0] Advanced Engineering Mathematics by Erwin Ks&yg, Wiley India
(i) Higher Engineering Mathematics by BS Grewéhanna Publication
(i)  Advance Engineering Mathematics by D.G.Guffy

(iv)  Mathematics for Engineers by S.Arumungam, B&TH Publuication
(v) Engineering Mathematics by S S Sastri. P.H.I.



R.K.D.F. UNIVERSITY, BHOPAL

RKDF B.E. (Electrical & Electronics Engineering)

UNIVERSITY

B SECOND YEAR

Semester — Il
Course Content & Grade

Branch Subject Title Subject Code
EEE Circuit Theory EX- 302
UNIT |

Introduction to LLBP circuit elements R,L,C and itheharacteristics in terms of Linearity & time delent
nature, KCL and KVL analysis dual networks analysdisnagnetically coupled circuits Dot conventiooupling
co-efficient, Tuned circuits. Series & parallelosaance voltage & current sources, controlled s@urce

UNIT 1l

Network topology, concept of Network graph, Treeed branch & link, Incidence matrix, cut set arel get
matrices. Network Theorems — Thevenins & Nortorf'®orem, superposition, reciprocity, compensation,
maximum power transfer and Millman’s theorem, peol with controlled sources.

UNIT 11l

Transient analysis Transients in RL, RC & RLC Citgunitial conditions, time constants. Network\mn by
constant driving sources & their solutions. Steathte analysis - Concept of phasor & vector, impeda&
admittance. Node & mesh analysis of RL,RC and Re®vorks with sinusoidal and other driving sources.

UNIT IV

Frequency domain analysis — Laplace transform ieolubf Integro differential equations. Transform of
Waveform — synthesized with step ramp, Gate andssidal functions. Initial & final value theoremetlork
Theorems in transform domain. Concept of signattspe Fourier series co-efficient of a periodic wfrm.
Waveform symmetries. Trigonometric and Exponerfoain of Fourier series, steady state response rioge
signals.

UNIT V

Network function & Two port networks — concept @ngplex frequency, port. Network functions of onetp
two ports, poles and zeros network of differentdkinTwo port parameters — Z,Y, chain parameteegiogship
between parameters. Interconnection of two podsminated two port network.

References:

M.E. Van Valkenburg, Network Analysis, (PHI)

F.F.Kuo, Network Analysis.

Mittal GK; Network Analysis; Khanna Publisher

Mesereau and Jackson; Circuit Analysis- A sysiproach; Pearson.
Sudhakar & Pillai; Circuit & Networks- Analysesd Synthesis; TMH
Hayt W.H. & J.E. Kemmerly; Engineering CircAibalysis; TMH

ogkhwnE



7.
8.
9

10.
11.
12.
13.

Decarlo lin; Linear circuit Analysis; Oxford

William D Stanley : Network Analysis with Apphtions, Pearson Education

Roy Choudhary D; Network and systems; New Agle P

Charles K. Alexander & Matthew N.O. Sadikuedtical Circuits :TMH
Chakraborti :Circuit theory: Dhanpat Rai

B.Chattopadhyay & P.C.Rakshit; Fundament&lettrical circuit theory; S Chand
Nilson & Riedel , Electric circuits ;Pearson

List of experiments (Expandable):

Al S

To Verify Thevenin Theorem.

To Verify Superposition Theorem.

To Verify Reciprocity Theorem.

To Verify Maximum Power Transfer Theorem.
To Verify Millman’s Theorem.



R.K.D.F. UNIVERSITY, BHOPAL

RKDF B.E. (Electrical & Electronics Engineering)

UNIVERSITY

B SECOND YEAR

Semester — Il
Course Content & Grade

Branch Subject Title Subject Code

EEE Instrumentation & Measurment EX- 303

UNIT |

MEASUREMENT OF R,L,C

Functional elements of an instrument — static ayrthchic characteristics — Errors in measurement.sMiggnent

of R, L, C — Wheatstone, Kelvin’'s double, Maxwellnderson and Schering bridges. Measurement of high
resistance — Megger — loss of charge method.

UNIT 1l

MEASURING INSTRUMENTS

Principle of operation and construction of PMMC,,Nllynamometer, Induction, Thermal and Rectifieretyp
instruments — Measurement of voltage and currarge-of ammeter shunts and voltmeter multiplier € OiSCT
and PT for extending instrument ranges.

UNIT 11

MEASUREMENT OF POWER AND ENERGY

Dynamometer type wattmeter — induction type eneeggm 1 phase & 3 phase — errors and compensation -
energymeter calibration by direct and phantom legéi Maximum demand indicator — Measurement oftheac
power — Trivector meter.

UNIT IV

MEASUREMENT OF FREQUENCY,POWER FACTOR AND PHASE SEQUENCE

Frequency meters — Powerfactor meter - 1 phas@Ba3e — Synchroscope — Phase sequence indicatpnelita
tape recorders — Stripchart recorder — X-Y record@athode Ray Oscilloscope — block diagram — CROual
Trace oscilloscope.

UNIT V

ELECTRONIC INSTRUMENTS

Electronic voltmeters — Digital voltmeter — Multitee — Signal generator — Function generator. Cliaation of
transducers — resistive, capacitive and inductivepiezoelectric transducer — strain gauges — LVDT —
thermoelectric — piezoelectric. Transducers for sneament of displacement — temperature — pressuetoeity.



TEXT BOOKS

1.

2.
3.

Golding, EW. & Widdies, FWMeasurements & Measuring instruments, Sir Issar Pitman & sons (P)Ltd.
1998.

A.K. Sawhney; Electrical & Electronic Measuremetistrument; Dhanpat Rai & Sons Pub.

Albert D Half ride & William D Cooper,Modern Electronic instrumentation and measurement
techniques, Prentice Hall of India Pvt Ltd. 1998.

LIST OF EXPERIMENTS (EXPANDABLE):

©CoNOOTRWNE

Measurement of low resistance using Kelvin’s Doulsidge

Measurement of medium resistance using Wheatstanielge

Measurement of high resistance by loss of chargbade

Measurement of Insulation resistance using Megger

Measurement of earth resistance by fall of potémethod and verification by using earth tester
Measurement of power in a single phase ac cirgult oltmeter/ 3 Ammeter method

Calibration of a dynamometer type of wattmeter wébpect to a standard/Sub Standard wattmeter
Calibration of a induction type single phase enengyer

Calibration of a dynamometer type of wattmeter bgfom Loading method.



R.K.D.F. UNIVERSITY, BHOPAL

RKDF B.E. (Electrical & Electronics Engineering)

UNIVERSITY

B SECOND YEAR

Semester — Il
Course Content & Grade

Branch Subject Title Subject Code
EEE Electromagnetic Theory EX- 304
UNIT |

STATIC ELECTRIC FIELDS

Cartesian, cylindrical & spherical co-ordinate sys$, scalar & vector fields, gradient, divergencews! of a
vector field, Divergence theorem & Stokes’s theqramoncept of vectors. Coulomb’s law — Electric diel
intensity — Field due to different types of chargeStream lines and sketches of fields — Electux fensity —
Gauss law and its application to symmetrical chatigtributions — Gauss law applied to differentralume
element — Concept of divergence — electric potentRotential field due to different types of chesg- Potential
gradient — the dipole — field due to dipole — Eyedlgnsity in electrostatic field.

UNIT 1l

CONDUCTORS, DIELECTRICS AND CAPACITANCE

Laplace’s & Poisson’s equations, solution of Lapla@quation, Electric dipole, dipole moment,

potential & electric field intensity due to dipol&ehavior of conductors in an electric field. Coottn &
insulator, electric field inside a dielectric, patation, Boundary value conditions for electrieldi, Capacitance
& Capacitances of various types of capacitors, gnstored and energy density in static electridfi€urrent
density, conduction & convection current densityngiHaw in point form, equation of continuity.

UNIT 11

STEADY MAGNETIC FIELDS

Static Magnetic Field, Biot-Savart's law, Magneteld intensity due to straight current carryintarient,
circular, square and solenoidal current carryingewRelationship between magnetic flux, flux denst

magnetic Field intensity; Ampere’s circuital lawdaits applications, magnetic Field intensity duéntiite sheet
and various other configurations, Ampere’s cirdultav in point form, Magnetic force, moving charge a

magnetic field, Lorentz Force on straight and lengent carrying conductors in magnetic field, ®lmetween
two long & parallel current carrying conductors. grietic dipole & dipole moment, a differential curréoop as
dipole, torque on a current carrying loop in magnitld, Magnetic Boundary conditions.

UNIT IV

MAXWELLS EQUATIONS AND SCALAR, VECTOR PROPERTIES

Faraday’s Law, transformer & motional EMFs, Disglaent current, Maxwell's equations as Generalinatib
circuit equations, Maxwell’'s equation in free spadaxwell’'s equation for harmonically varying Fiektatic and
steady fields, Maxwell's equations in different&lintegral form. Scalar magnetic potential andliisitations,
Vector magnetic potential and its properties, vecto



magnetic potential due to different simple confagions; Self and Mutual inductances, determinatibself &
mutual inductances, self inductance of solenoiyidiocoils, mutual inductance between a straighglwire & a
square loop. Energy stored in magnetic Field & gnelensity,

UNIT V

ELECTRO MAGNETIC WAVES

Uniform plane wave in time domain in free spac&uSoidally time varying uniform plane wave in fregace,
Wave equation and solution for material medium,faimn plane wave in dielectrics and conductors, #ain
Vector theorem, instantaneous, average and congagmting vector, power loss in a plane conductaergy
storage, Polarization of waves, Reflection by canats and dielectric — Normal & Oblique incidenBeflection
at surface of a conducting medium, surface impeglanansmission line analogy.

References:

Mathew N.O Sadiku; Elements of Electromagnédixford.

P.V. Gupta; Electromagnetic Fields; Dhanpat Rai

N.N. Rao; Element of Engineering ElectromagnéHi.

William H. Hayt; Engineering Electromagnetidylf.

John D. Kraus; Electromagnetic; TMH.

Jordan Balmian; Electromagnetic wave & Radgfiystem; PHI.
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gl R.K.D.F. UNIVERSITY, BHOPAL

RKDF B.E. (Electrical & Electronics Engineering)

UNIVERSITY

B SECOND YEAR

Semester — Il
Course Content & Grade

Branch Subject Title Subject Code

EEE Value Education EX- 305

Chapter 1

Value Education
Concepts of Values-Definition and Types of valudhe- need for Education in values-Challenges foru¥al
adoption-Character development-Vision of a betteridv

Chapter 2

Inculcation of values
Classification of values- Personal Values-Familylu¢a-Social Values-Spiritual values-Benefits of ueal
adoption

Chapter3

Values for Professional excellence
Definition-Purpose-implementation-situations to pideflection questions-quotable quotes of Actiigtehing-
Decision making-Determination-Perseverance-DisogResponsibility

Chapter 4

Business ethics
Ethics and Entrepreneurshiprofessional EthicsEthical choicesResolving Ethical Dilemmas-Leadership and
Social ResponsibilityCorporate Social Responsibility

Chapter 5

Quality of Life
Dealing with change-Trends, Organizations and titvidual-Self and the world-Quality from within-Reing
to others-The dynamics of personal powers

Chapter 6

Exploring the self
True ldentity-Anatomy of the self-The cyclic proses within the self-States of the awareness-Inaat
Acquired qualities-Empowering the self



Chapter 7

Understanding Self-Esteem
Know self-esteem-Understanding the self-Componehtself-esteerAssociation with self-esteem-Levels of

self-esteem-Reflection exercises

Chapter 8

Principles of living
Be introspective-Be an observer-Being optimistigalgriate differences-Don’t compare yourself witlheys-
Live at present

Chapter 9

Practical Meditation
Why meditate?-Soul consciousness-The supreme-Karmidmeless dimension-The eight powers

Chapter 10

Exercises for Practice

Quiet reflection- Practice introversion-Being ansetver-Stand back and observe -Self awareness (Sou
consciousness)-Experiencing Body free stage-Redleatriginal qualities-Visualize the Divine-Thinktrdbutes

of the Supreme-Developing a living relationship+8ader to God-Create Good wishes for all-Visuail@ain
Meditation: Orbs of Light- The forest-The Balloon

Every chapter will have 1.0bjectives 2.Introduction9. Summary 10. Glossary and 11. Suggested Reading
apart from the CONTENT as referred above




gl R.K.D.F. UNIVERSITY, BHOPAL

RKDF B.E. (Electrical & Electronics Engineering)

UNIVERSITY

Ll SECOND YEAR

Semester — Il
Course Content & Grade

Branch Subject Title Subject Code

EEE Self Study (Internal Assessment) | EX- 307

Objective of Self Study:is to induce the student to explore and read teahrispects of his area of interest /
hobby or new topics suggested by faculty.

Evaluation will be done by assigned faculty based on repaortiisar presentation and viva.



RKDF

UNIVERSITY

&

gl R.K.D.F. UNIVERSITY, BHOPAL

B.E. (Electrical & Electronics Engineering)

SECOND YEAR

Semester — Il
Course Content & Grade

Branch

Subject Title

Subject Code

EEE

Seminar / Group Discussion(Internal Assessment)

EX- 308

Objective of GD and seminaris to improve the MASS COMMUNICATION and CONVINCING
Understanding skills of students and it is to gtiedent an opportunity to exercise their rights to

express themselves.

Evaluation will be done by assigned faculty based on groupusdision and power point

Presentation.




R.K.D.F. UNIVERSITY, BHOPAL

RKDF B.E. (Electrical & Electronics Engineering)

UNIVERSITY

B SECOND YEAR

Semester — IV
Course Content & Grade

Branch Subject Title Subject Code

B.E. Common Engineering Mathematics-Il| B.E.- 401

Unit |

Difference Operators, Interpolation ( Newton Fordv& Backward Formulae, Central Interpolation Foragyl
Lagrange’s and divided difference formulae ), Nup@mDifferentiation and Numerical Integration.

Unit 11

Errors & Approximations, Solution of Algebraic & dmcedental Equations (Regula Falsi ,Newton-Raphson,
Iterative, Secant Method), Solution of simultaneboisar equatins by Gauss Elimination, Gauss JorG@aout’s
methods , Jacobi’s and Gauss-Siedel Iterative mstho

Unit 111

Functions of complex variables : Analytic functipi$armonic Conjugate, Cauchy-Riemann Equationse Lin
Integral, Cauchy’s Theorem, Cauchy’s Integral Fden&ingular Points, Poles & Residues, Residue fémeq
Application of Residues theorem for evaluationedlrintegrals

Unit IV

Solution of Ordinary Differential Equations(TaylsrSeries, Picard’s Method, Modified Euler's MethBuinge-
Kutta Method, Milne’s Predictor & Corrector methpdCorrelation and Regression, Curve Fitting (Metttud
Least Square).

Unit V

Concept of Probability: Probability: Binomial, Ps@’s, Continuous Distribution: Normal Distributiofesting
of Hypothesis |: Students t-test, Fisher’'s z-€ki;Square Method

Reference:

0] Numerical Methods using Matlab by J.H.Matheamsl K.D.Fink, P.H.I.

(i) Numerical Methods for Scientific and Engg. i@putation by MKJain, lyengar and RK Jain, New Age
International Publication

(i)  Mathematical Methods by KV Suryanarayan R8GITECH Publuication

(iv)  Numerical Methods using Matlab by Yang, Wilkeylia

(v) Pobability and Statistics by Ravichandran g¥ilndia

(vi)  Mathematical Statistics by George R., Springe



R.K.D.F. UNIVERSITY, BHOPAL

RKDF B.E. (Electrical & Electronics Engineering)

UNIVERSITY

B SECOND YEAR

Semester — IV
Course Content & Grade

Branch Subject Title Subject Code
EEE Power System-| EX - 402
UNIT-I

Electrical Design of Lines:

Layout of different transmission and distributioypstems, advantages of high voltage transmissioncequt of
short, medium and long lines, parameters of lipesformance of short lines (Regulation, efficienggctor
diagrams) corona formation and its effects on parémce of lines.

UNIT-II

Transmission Systems:

Various system of transmission & their compariddDC transmission Converter, inverter, filters &ostation
layout. Voltage and Reactive Power control. Typesupports, types of conductors, types of insutgttneir
properties, selection and testing, voltage distidvuof string insulators, equalization of potehtislibration
dampers Various system of transmission & their camspn, HVDC transmission Converter, inverter efift &
substation layout. Voltage and Reactive Power obntr

UNIT-

Distribution System Distribution Systems: Primary and secondary distidn systems, concentrated &
uniformly distributed loads on distributors fed @te and both ends, ring distribution, sub mains tapered
mains, voltage drop and power loss calculationage regulators, Feeders Kelvin's law and modifedvin’s
law for feeder conductor size and its limitations.

Construction of Distribution Lines: Erection of pole, fixing of insulators on condu&otesting, operation and
maintenance of lines.

UNIT IV

Overhead Transmission Lines: Types of Conductors, Line Parameters: calculatdninductance and
capacitance of single and double circuit transrois$ines, three phase lines with stranded and leucatductors,
Generalized ABCD constants and equivalent circoitshort, medium & long lines. Line Performancecle
diagram, regulation and efficiency of short, mediamna long lines, Series and shunt compensation,TSAC

UNIT V

Underground CablesClassification, Construction and characteristicidferent types. Insulation resistance and
capacitance, grading (capacitance and inter shekaying, jointing and splicing of cables. phenomenof
dielectric losses, dielectric stress and sheathitosables.



Carrier Communication: Prinicple of carrier communication over Power Lingsurposes, equipment,
differences between radio transmission and cacaermunication, block diagram.

References:

Nagrath 1J and Kothari DP; “Power System Engjiimgy”, Tata McGraw Hill

John S. Grainger and W. D. Stevenson Jr.,” P&ystem Analysis”, McGraw Hill.

Deshpande MV; “Electric Power System DesigrivjH.

Central Electricity Generating Board; “Modemaro System Practice”, Vol 1-8, Pergamon Oxfd
James J. Burke,” Power Distribution Engineerfigndamentals & Applications”; Marcel Dekker
Westinghouse Electric Corp; Electric Transnoisst Distribution Reference Book; East Pittsbrg
Wadhwa CL; " Electric Power Systems”; Wiley Eal Limited.

Ashfag Hussain; "Electrical Power System

Gupta BR; "Power System Analysis and Design”

0. Ray “ Electrical Power System:Concepts, Theony practice”, PHI

BOO~NOGOR~WNE

List of Experiment Subject- Power System |

To study the Thermal Power Station.

To study the Hydro Power Station.

To study the Nuclear Power Station.

To study & draw Towers used in Transmissiordin

To study & draw the different types of insulato

To study & design Electrical Power Transmisdioa.
Determination of Transmission Parameters cd@simission line.

NoosrwNOE



R.K.D.F. UNIVERSITY, BHOPAL

RKDF B.E. (Electrical & Electronics Engineering)

UNIVERSITY

B SECOND YEAR

Semester — IV
Course Content & Grade

Branch Subject Title Subject Code
EEE Electronics Devices & Circuits -1 | EX - 403
UNIT |

Semiconductor Diode & Rectifiers:

Semiconductor diodes, ideal & practical diode egl@mt circuit & frequency response, graphical asialyof
diode circuits, diode applications, clipping andrnaping circuits, half wave & full wave rectifierrcuits with &
without filters. Type of diodes and their applicais, Signal diodes, Power Diode, Zener diode, \taratiode,
Schottky diode, PIN diode, Tunnel diode, Photo dio®irect tunneling equivalent circuit, Tunnel déod
oscillator; Solar Cell, LED, LEDs specification &gmetry of LEDs, Colors’ of LEDs, LCD, Diffusion dn
Transition capacitance of P-N junction diode, Sevgener regulators.

UNIT 1l

Transistor Characteristics:

Construction, principle of operation, V-1 charag#cs, Symbols, equivalent circuit, parameter gktons,
applications, limitations and specifications of BJET,UJT and MOSFET'S (Different configurations of
transistors are to be considered), SpecificatidisJd, FET, UJT and MOSFET's.

UNIT 1

Amplifiers: Biasing, DC Equivalent Model, criteria for fixingperating point and methods of

bias stabilization, thermal runaway and thermabiitg, small signal low- frequency transistor Anfpr —
circuits; h-parameters, representation of transisémalysis of single stage transistor Amplifierings h-
parameters, voltage gain current gain, input impedaoutput impedance, Comparison of BJT & FET. RC
coupled amplifier — frequency response, cascadeddifears (all

Configurations of BJT and FET are to be considerétiyh frequency model of transistor and , Cut-off
frequencies of a transistor, single stage and naiétge amplifiers, Calculation of bandwidth of $&n@nd
multistage amplifiers, concept of gain bandwidtlodurct. Specifications of amplifiers, effect of cading on
bandwidth, Darlington amplifier, boot strappingalstity and thermal consideration, Noise in BJT.

UNIT IV

Feedback Amplifiers and Oscillators:

Concept of feedback, negative & positive feedbaal ¢k sensitivity, Bandwidth, classification of fHgack
amplifiers, general characteristics of negativelbeek amplifier, effect of feedback on amplifieraacteristics,
condition for oscillation,RC and LC type of oscities, Crystal oscillators, frequency and amplitsteility of
oscillations, Generalized analysis of LC oscillatoquartz, Hartley Clopitts, R-C Phase shift andnARridge
oscillators, UJT oscillator.



Power Amplifiers and Tuned Amplifiers & Regulator: Classification of power amplifiers,

Class A,B,AB and C power amplifiers, Push pull &gadementary push pull amplifiers. Design of heaksj
Power output, efficiency, cross — over distortio &armonic distortion, Derating curve. Specifioati of power
amplifiers, single tunned and double tunned voltagwlifiers. Interstagedesign, Stability consideratClass B

UNIT V

and Class C tuned power amplifiers and specifinatio

References:

Al A

Nashelsky & Boysted; Electronic Devices anccdis; PHI
Millman Halkias; Electronic Devices and CirajiMcGraw- Hill
Millman & Grabel; Micro Electronics; McGraw-Hiil
Salivahanan; Electronic Devices and CircuitdHr

Cathey; Electronic devices and circuits (ShaurvH

List of experiments (expandable)

©CoNoOkwWNE

V-l Characteristics of different types of Diade

Applications of diodes and Design of varioupmihg and clamping circuits.
Design half & full wave rectifier

Design & Analysis of transistor amplifier in CEB & CC configuration.
Use of UJT as relaxation Oscillator.

Design & Analysis of JFET Amplifier.

Design & Analysis of MOSFET Amplifier.

To study and construct power amplifiers of @asi classes.

Study of various oscillators.



R.K.D.F. UNIVERSITY, BHOPAL

RKDF B.E. (Electrical & Electronics Engineering)

UNIVERSITY

B SECOND YEAR

Semester — IV
Course Content & Grade

Branch Subject Title Subject Code
EEE Electrical Enginnering Drawing EX-404
UNIT-I

Introduction to general purpose graphics softwafjtoCAD, plotting techniques, coordinate systetmse
drawings, polygon and circle generation, drawinditgn commands of computer drafting. Sectional and
dimensional drawing using computer.

UNIT-II

Conventional Symbols and brief introduction to &ieal equipments and electronic devices, meagurin
instruments, parts of Ml and MC instruments.

UNIT-III

Sectional drawing of different types of Cables, rbead conductors, wiring systems, domestic, sts@and
godown wiring, wiring installation in small resid=es.

UNIT-IV

Mounting and types of enclosures for electric metotypes of transformer and their parts, corestantion,
sectional view of 1l-phase and 3-phase transformdr§, and L.T windings. DC machine and its parts,
construction of pole, yoke and field coils, comntatand its details.

UNIT-V

Sketches of transmission line structures, type®wers, insulating equipments, single line diagm@power
substation.

Reference Books:

1. Electrical Drawing -K.L.Narang

2 Engineering Drawing - N.D.Bhatt

3. Engineering Drawing with AutoCAD - T.Jayapoorva
4 Electrical Engineering Drawing (Part | & II) - Sitrgingh



R.K.D.F. UNIVERSITY, BHOPAL

RKDF B.E. (Electrical & Electronics Engineering)

UNIVERSITY

B SECOND YEAR

Semester — IV
Course Content & Grade

Branch Subject Title Subject Code
EEE Electrical Machine- | EX - 405
UNIT |

ELECTRO MAGNETIC INDUCTION & BASIC CONCEPTS IN ROTA TING MACHINES

Introduction to magnetic circuits — Magneticallyducted e.m.f and force — AC operation of magneticudis —
Hysteresis and Eddy current losses. Energy in ntegsystems — Field energy & mechanical force -g&irand
Multiple excited systems. MMF of distributed winds — Magnetic fields in rotating machines — Gersgfrat
voltages — Torque.

UNIT 1l

DC GENERATORS

Constructional features of DC machine — Principleoperation of DC generator — EMF equation — Typés
excitation — No load and load characteristics of §&herators — commutation — armature reaction allear
operation of DC generators.

UNIT 1

DC MOTORS

Principle of operation of DC motors-Back emf — Twegequation —Types of DC motors-Speed — Torque
characteristics of DC motors — Starting of DC msetd point starter, 3 point starter, 4 point starteSpeed
control — Losses and efficiency —Applications

UNIT IV

TRANSFORMERS

Principle of operation — Constructional featuresioigle phase and three phase transformers — EM&tieq —
Transformer on No load and Load —Phasor diagramuivalent circuit — Regulation - three phase transer
connections-parallel operation of single phasethree phase transformer- Auto transformers

UNIT V

SINGLE PHASE INDUCTION MOTOR

Single phase induction motors — Double revolvirgdfitheory — Torque — Speed characteristics — Edgpiv
circuit — No load and Blocked rotor test - Perfonoa analysis — Starting methods of Single phasennoet
Special motors: shaded pole motor, reluctance mmpulsion motor, linear induction motor.



Text Books:

PwnhE

Electrical Machines by Nagrath and Kothari (TMH
A.C. Machines by Langs dorf (McGraw-Hill)
Electrical Machines by Dr.P.S.Bimbhra (Khanna).
Electrical Machines by Ashfaq Hussain. (Dharipait).

List of Experiments (expandable)
Experiments can cover any of the above topicspdatig is a suggestive list:

1.
2.
3.

Ea

©oNOO O

Perform turn ratio and polarity test on 1-phaaesformer

Perform load test on a 1-phase transformeipéotdts load characteristic

Perform OC and SC tests on a 1-phase transfoamg: determine its equivalent circuit. Also find i
efficiency and regulation at different load and jgovactor.

Perform OC and SC tests on a 3-phase transfoamgk determine its equivalent circuit. Also find i
efficiency and regulation at different load and jovactor.

Perform Sumpner’s test on two 1-phase transgoand determine its efficiency at various load.
Perform No-load and block rotor test on a 3agghIM and determine its equivalent circuit.

Perform load test on a 3- phase IM and plgbétgormance characteristics.

Study various types of starters used for 3-.1IMs

Perform No-load and block rotor test on a lagghIM and determine its equivalent circuit.



gl R.K.D.F. UNIVERSITY, BHOPAL

RKDF B.E. (Electrical & Electronics Engineering)

UNIVERSITY

Ll SECOND YEAR

Semester — IV
Course Content & Grade

Branch Subject Title Subject Code

EEE Self Study (Internal Assessment) | EX - 406

Objective of Self Study:is to induce the student to explore and read teahrispects of his area of interest /
hobby or new topics suggested by faculty.

Evaluation will be done by assigned faculty based on repaortiisar presentation and viva.



gl R.K.D.F. UNIVERSITY, BHOPAL

RKDF B.E. (Electrical & Electronics Engineering)

UNIVERSITY

B SECOND YEAR

Semester — IV
Course Content & Grade

Branch Subject Title Subject Code

EEE Seminar / Group Discussion(Internal Assessment) | EX - 407

Objective of GD and seminar is to improve the MASS COMMUNICATION and CONVINCING

Understanding skills of students and it is to gstadent an opportunity to exercise their rightsEtpress
themselves.

Evaluation will be done by assigned faculty based on groupudision and power point Presentation.



R.K.D.F. UNIVERSITY, BHOPAL

RKDF B.E. (Electrical & Electronics Engineering)

UNIVERSITY

His THIRD YEAR

Semester —V
Course Content & Grade

Branch Subject Title Subject Code
EEE Switchgear And Protection EX-501
UNIT |

FAULT ANALYSIS

Fault Analysis per unit, representation and its aat®ges, faults in power systems (Symmetrical &
Unsymmetrical), Single line and equivalent imperadediagram representation of power system compsnent
Symmetrical components and its application to posystems, fault analysis, Sequence networks and the
interconnection for different types of faults, Efef fault impedance, Current limiting reactots, Iocation and
application, Short circuit calculation.

UNIT 1l

PROTECTIVE RELAYS

Introduction to protective relaying-classificatiohrelays — over current relays - directional ogerrent relays -
differential relays-distance relays - frequencyaystnegative sequence relays - Introduction tdcstatays -
comparison of electromagnetic and static relayshBlz Relay.

UNIT 1

PROTECTION OF GENERATOR,TRANSFORMER AND BUSBAR

Generator protection-differential protection, bakash earth fault protection, restricted earth fauribtection,
statorinter-turn protection. Transformer protectp@rcentage differential protection-station busezpnotection
differential, Fault bus protection- protection rdrismission lines-time graded, differential, diseprotection.

UNIT IV

CIRCUIT BREAKERS

Theory of arcing and arc quenching-RRRV-currentpghiog-capacitive current breaking-DC circuit brewsgki
switchgear- fault clearing and interruption of ent-Breakers-classification of circuit breakersstounction and
operation of circuit breakers-minimum oil circuitelaker-air-blast circuit breaker-vacuum circuit aker-SF6
circuit breaker-circuit breaker rating-circuit bkea testing.

UNIT V

FUSES & MICROPROESSOR BASED RELAYS
Definitions-characteristics of fuses-types of fuk®g voltage fuses-HRC fuses-high voltage fusesobhiction to
Microprocessor based over current relays, impedeeiags, Directional and reactance relay.



List of Experiments:

©CoNoOOR~WNE

Determination of drop out factor of an instaiataus over current relay.
Determination of operating characteristic oMDrelay.

Determination of operating characteristic dfedential relay.

Study and operation of gas actuated protectiay.

Study and operation of static over currentyrela

Determination of transmission line parametsiagiMATLAB.

Analysis of power system faults (Symmetricah& mmetrical) using MATLAB.
Study of SF6 circuit breaker

Protectional simulation study of generator,nfarmer, Feeder & Motor protection.

References:

=

abrown

B. Ravindran and M Chander, Power System proteciwh Switchgear, New Age International reprint
2006.

Badrirka, Power System protection and switchgésiti.

CL Wadhwa, Electrical Power systems, New age hatigonal.

Haddi Saadet, Power System Analysis, TMH

A.R. Bergen, Vijay Vittal, "Power System AnalysRearson Education, Asi§witchgear & protection
Sunil S. Rao. Khanna Publication.
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EEE Power System -l EX -502
UNIT-I

General - Problems associated with modern interconnectedepdSystems, deregulation, power systems
restructuring, distributed generation, congestawailable transfer capacities, pricing of energgl lmansmission
services.

UNIT-II

Power flow studies- Formulation of static power flow equations andusons using Gauss- Seidel, Newton
Raphson and FDLF methods, comparison of these migtlieconomic operation of power system — Economic
dispatch, Emission dispatch, line loss, ITL, ecoiwodispatch using lagrangian multiplier method.

UNIT-III

MW Frequency control- Coherency, control area, modeling of speed contechanism, load damping, block
diagrammatic representation of single and two aresiconnected system, static and dynamic respapsenum
parameter adjustment.

UNIT-IV

MVAR Voltage control Problem- Difference in control strategy over MW — f corlfroharacteristics of an
excitation system, DC AC and static excitation eyst General block diagram representation of voltage
regulators.

UNIT-V

Power System Stability- Steady state, dynamic and transients stabiliyin® equation , equal area criterion,
solution of swing equation using step by step metmodified Eulers method and Rnge-Kutta method hous
of improving transient stability.

Reference Books :

1. Modern Power System Analysis-by 1.J. NagrathD&. Kothari Tata Mc Graw — Hill Publication
Company Ltd 2nd edition.

2. Electrical Power Systems-by C.L. Wadhwa New Agernational (P) Limited Publishers, 2nd edition

1998.

Reactive power Control in Electric Systems-by.E. Miller, John Wiley & Sons.

T.K. Nagsarkar, M.S. Sukhiza, -“Power Systenalfksis”, Oxford University Press.

Elgerd O.1., “Electric Energy Systems Theoiy®IH, New Delhi, Second Edition 1983.

Prabha Kundur, “Power system stability and itjtMc-Graw Hill Inc, New York, 1993.

o0k w



Taylor C.W., “Power System Voltage Stabilitimc-Graw Hill Inc, New York, 1993.

Nagrath 13, Kothari D.P., “Power System Engimeg, Tata Mc-Graw Hills, New Delhi 1994.

: Weedy B.M. “Electric Power System” John WileydaSons, 3rd edition.

0. P.S.R. Murthy, “Power System Operation andtf@dih B S Publ-ication

1. Power Generation, Operation and Control by iabd and B.F. Wollenberg John Wiley & Sons Inc.

== © W~

List Of Experiments:

To develop a program in Mat lab for informatmiy-bus matrix for N bus system.

Load flow solution for 3-bus system using Gausidel, Newton Raphson and FDLF methods up to 3
iteration.

3. Load flow solution for IEEE 6-bus and 30-bustseyn in Mat lab using Newton Rap son method.

4. Assessment of transient stability of a singéehine system.
5
6

N

Effect of compensation on voltage profile oEEE6-bus system.
Study of any software tools (PSAT, EDSA, MY PR/ ETAP etc).
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EEE Control Systems EX-503
UNIT-I

TRANSFER FUNCTION

Introduction and classification of control system$inear, nonlinear, time varying, time in-variangntinuous,
discrete, SISO and MIMO systems — definitions. Mathatical modeling of mechanical (translation and
rotational) and electrical systems — mechanicdéetecal analogies — Transfer function block dergrreduction
technigque and signal flow graphs using Mason’s f@imula. Transfer function of armature controlkst field
controlled dc motor. Servomotors — Taco-generatogear train — A Brief introduction on P, PIl, PDdaRID
controllers.

UNIT 1l

TRANSIENT AND STEADY STATE ANALYSIS

Transient and steady state response — definitiomathematical expression for standard test signaygpe and
order of systems — step response of first order sgwbnd order under damped systems. - Time domain
specifications of second order under damped syste8tep response of second order critically dangpetiover
damped systems. — Responses of first order syst&m®, Pl, PID controllers — Steady state erralgsis.

UNIT-I

FREQUENCY DOMAIN ANALYSIS

Frequency response analysis — frequency domainfispéions of second order systems — minimum phase,
minimum phase and all pass transfer functions argalbts, bode plots, constant M and N circleshiis plot,
Nichols chart..

UNIT-IV

STABILITY ANALYSIS

Stability analysis-characteristic equation-locatmfnroots in s-plane for stability — Routh’s statlyilcriterion —
relative stability analysis — root locus technigueonstruction of root loci, stability analysis mgibode plot,
Nyquist stability criterion

UNIT-V
DESIGN OF COMPENSATORS

Design of lead, lag, lead-lag compensating netwadisg bode plot technique, feedback compensaiesign
of PI, PD and PID using bode plot technigue



References:

BOO~NOGOR~WNE

0.

I.J. Nagrath and M. Gopal, "Control system Engimegr New Age International.

Modern Control Systems by Roy Chaudhary. PHI

K. Ogata, Modern Control Engineering, PHI.

B.C. Kuo, Automatic Control systems, PHI

Gopal M., Control System : Principles & Design, TMH

Stefani, Shahian, Savant, Hostetter, “Design of teeck control System’s”, Oxford.

Krishna. K. Singh & Gayatri Agnihotri, System Desithrough MATLAB control tool & Simulink,
Stringer Verlag, U.K.

Rudra Pratap, Getting Started with MATLAB, Oxford.

Dhanesh N.Manik, Control Systems, CENGAGE Lea

List of Experiments:

ogkrwnE

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Time response of second order system.

Characteristics of Synchros.

Effect of feedback on servomotors.

Determination of transfer function of A-C servomoto

Determination of transfer function of D-C motor.

Formulation of Pl & PD controller and study of adsloop responses of 1st and 2nd order dynamic
systems.

State space model for classical transfer functeinguMATLAB.

Simulation of transfer function using operationapdifier.

Design problem: Compensating Networks of lead agd |

Temperature controller using PID.

Grading System w.e.f. 2012-13

Transfer function of a DC generator.

Characteristics of AC servomotor.

Use of MATLAB for root loci and Bode plots of tyde-type-2 systems.

Study of analog computer and simulation of 1st oestel 2nd order dynamic equations.

Formulation of proportional control on 1st orded&nd order dynamic systems.

Feed back control of 3rd order dynamic Systems

Study of lead and lag compensating networks.

Effect of adding poles & zeros on root loci and égibts of type-1, type-2 systems through MATLAB.
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EEE Utilisation Of Electrical Energy EX-504
UNIT-I

ILLUMINATION ENGINEERING

Nature of light, units, sensitivity of the eye, lumous efficiency, glare. Production of Light; Inclscent lamps,
arc lamps gas discharge lamps- fluorescent lamias poarves, effect of voltage variation on effiaigrand life of

lamps, Distribution and control of light, lightingalculations, solid angle, inverse square and eo$aws,

methods of calculations, factory lighting, flooghting and street lighting, Direct diffused and edxeflection &

transmission factor, refractors, light fittings.

UNIT-II

HEATING, WELDING AND ELECTROLYSIS

Electrical heating-advantages, methods and apitat resistance heating, design of heating elesnent
efficiency and losses control. Induction heatingrectype furnaces, core less furnaces and higludezy eddy
current heating, dielectric heating: principle apecial applications, arc furnaces: direct arcduoes, Indirect arc
furnaces, electrodes, design of heating elememweip supply and control. Different methods of eieal
welding, resistance welding, arc welding, energyagie welding, laser welding, electro beam weldiagg
electrical equipment for them. Arc furnaces transkr and welding transformers. Review of electiolyt
principles, laws of electrolysis, electroplatingnodizing-electro-cleaning, extraction of refineryetals, power
supply for electrolytic process, current and enexfligiency.

UNIT-II

TRACTION

Special features of Traction motors, selection Hclion Motor, Different system of electric tractiand their
Advantages and disadvantages, Mechanics of trarement: simplified speed time curves for differsetvices,
average and schedule speed, tractive effort, speeifergy consumption, factors affecting specifiergy
consumption, acceleration and braking retardaadhgsive weight and coefficient of adhesion,

UNIT-IV

ELECTRIC DRIVES

Individual and collective drives- electrical brafin plugging, rheostatic and regenerative brakingdlo
equalization use of fly wheel criteria for seleatiof motors for various industrial drives, calcidatof electrical
loads for refrigeration and air-conditioning, intettent loading and temperature rise curve.



UNIT-V

INTRODUCTION TO ELECTRIC AND HYBRID VEHICLES

Configuration and performance of electrical vehsclgaction motor haracteristics, tractive effargnsmission
requirement, vehicle performance and energy consamp

References:

Open Shaw ,Taylor, .Utilization of electrical engrdrient Longmans, 1962.

H. Pratap, Art and Science of Utilization of Elécat Energy.

Gupta, J.B., Utilization of Elect. Energy ,Katarigad sons, New Delhi.

Garg, G.C., Utilization of Elect. Power and Eléiataction.

N V Suryanarayan, Utilization of Elect. Power irgilug Electric Drives and Elect.

Al S
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EEE Energy Conservation & Management | EX - 505

UNIT-I

General energy problem: Energy use patterns angesfar conservation. Energy audit: Energy monitgrin

Energy accounting and analysis, Auditing and tamgetEnergy conservation policy, Energy managengent

audit, Energy audit, Types of energy audit, enenggnagement (audit), qualities and function of eperg
managers, language of an energy manager, Questen@deck list for top management, Loss of endrgy

material flow, energy performance, Maximizing systefficiency, Optimizing, input energy requirements
Energy auditing instruments, Material load energlabce diagram.

UNIT-II

Thermodynamics of Energy Conservation. Basic ppiecilrreversibility and second law efficiency aysa$ of
systems. Primary energy sources, optimum use ofepmovers, energy efficient housekeeping, energyvery
in thermal systems, waste heat recovery technigtresmal insulation. Thermal energy audit in hegtin
ventilation and air conditioning. Maintenance andefjy audit — friction, lubrication and tribo-logic
innovations. Predictive and preventive maintenance.

UNIT-I

Load curve analysis & load management DSM, Eneitgyage for power systems (Mechanical, Thermal,
Electrical & Magnetic) Restructuring of electricithfrom energy conservation consideration, Ecomanalysis
depreciation method, time value of money, Evaluatiethod of projects, replacement analysis, sppctddlems
inflation risk analysis. Payback period, Energyremuics, Cost Benefit Risk analysis, Payback period.

UNIT-IV
Energy efficient electric drives, Energy efficiemiotors V.S.D. power factor improvement in powerteys

Energy Conservation in transportation system esafigdn electric vehicle. Energy flow networks, Sitation &
modeling, formulation & Objective & constraintsteahative option, Matrix chart.

UNIT-V
Energy conservation task before industry, Energyseovation equipments, Co- Generation, Energy ceasen

process, Industry Sugar, Textiles, Cement IndusteyElectrical Energy Conservation in building, teg and
lighting. domestic gadgets



References:

Energy Management — W.R. Murphy & G. Mckey Butorths.
Energy Management Head Book- W.C. Turner, Jotay
Energy Management Principles- Craig B. Smith, PegaPress
Energy Conservation- Paul O Callagan- PergaRtess

Design & Management of energy conservationlaghin,

Elect, Energy Utilization & Conservation. Dridathi S.C.,

ogkrwnE
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EEE Electrical Engineering Simulation Lab-I EX - 506

Unit- |
MATLAB Basics
Simulation Mechanism and Simulation ToolStarting and Ending MATLAB, MATLAB Desktop, Help
Browser, Types of Files, Command Input Assistat@eerators and Special Characters, Variables anaysyr
Handling Arrays, Useful Built-in Functions, Conti®tructures, Input/Output Commands, File Handling

Unit- [l

Introduction to Plotting

The plot command, Formatting and Labeling a Plaijtile Plots, Adding Legend, Sub Plots,

Plotting Complex Data, 2-D and 3-D Plots, Plottead-unction, Plot Editor, Interactive Plotting udfhgtting
Tool

Unit- 111

Programming in MATLAB
MATLAB Editor, MATLAB Programming, Debugging MATLABPrograms, MATLAB Debugger, Functions
and Function Files, Differential Equation Solveyn®olic Mathematics, Programming Examples

Unit- IV

Basic Electrical and Networks Applications

Analysis of Electrical Networks — Experiments basadSolution of Series-Parallel Circuits, Solutminsystem
with linear equations - Experiments based on nashnodal analysis, Experiments forValidation otk
Theorems, Solution of Network Problems, SolutionFast Order DifferentialEquation — Experiments tbe
study of Transients, Experiments for AC Signal Waua Analysis, Study of Resonance in AC Circuitt of
Frequency Response

Waveform Analysis, Study of Resonance in AC Circ8iudy of Frequency Response

Unit- V

System Modeling using SIMULINK

Simulation Steps, Getting Simulink, Creating andn@ating a Simulink Model, Simulink Solution of
Differential Equation, Assigning Variables, Obsexyi Variables During Simulation, Storing/Saving Data
Linking M-file with Model file, Creating and MaskinSub-systems, Solution using LaplaceTransform &g,
Solution using Laplace Transform Approach, Studydghamic response,Simulation of Non-Linear System,
Examples such as Simulink model to generate sosnewaveform and ramp signal



BOOKS

1. ‘MODELLING AND SIMULATION USING MATLAB-SIMULINK” ,2011 DR SHAILENDRA JAIN,
WILLEY INDIA.

2. “MATLAB PROGRAMMING”, RUDRAPRASAD.
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EEE Self Study (Internal Assessment)| EX - 507

Objective of Self Study:is to induce the student to explore and read teehmispects of his area of interest /
hobby or new topics suggested by faculty.

Evaluation will be done by assigned faculty based on repaortiisar presentation and viva.



gl R.K.D.F. UNIVERSITY, BHOPAL

RKDF B.E. (Electrical & Electronics Engineering)

UNIVERSITY

His THIRD YEAR

Semester —V
Course Content & Grade

Branch Subject Title Subject Code

EEE Seminar / Group Discussion (Internal Assessment | EX - 508

Objective of GD and seminar is to improve the MASS COMMUNICATION and CONVINCING

Understanding skills of students and it is to gstadent an opportunity to exercise their rightsximEss
themselves.

Evaluation will be done by assigned faculty based on groupudision and power point Presentation.
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EEE ELECTRICAL MACHINE-II EBX-601
UNIT-I

THREE PHASE INDUCTION MOTOR

Construction and principle of operation of threeg induction motor — Equivalent circuit — TorqueP&wer
equations — Slip — Torque characteristics — No |&Hlocked rotor tests — Separation of core lossirele
diagram.

UNIT-II

STARTING AND SPEED CONTROL OF INDUCTION MOTOR

Starting methods of three phase induction motoroggthg & Crawling — Speed control — Voltage control
Rotor resistance control — Pole changing — Frequeoatrol — Slip — energy recovery scheme — Dowalge
rotor — Induction generator — Synchronous inductimtor.

UNIT-III

SYNCHRONOUS MACHINE-I

Construction; types of prime movers; excitationtsys including brushless excitation; polyphase iistive
winding, integral slot and fractional slot windingsnf equation, generation of harmonics and theinieation;
armature reaction; synchronous reactance and impegaquivalent circuit of alternator, relation vioeen
generated voltage and terminal voltage, voltagelatign of alternators using synchronous impedanuef, zpf
and new A.S.A method.

UNIT-IV

SYNCHRONOUS MACHINE-II

Salient pole machines; two reaction theory equivtad&cuit model and phasor diagram; determinatibXd and
Xqg by slip test; SCR and its significance; reguatiof salient pole alternator, power angle equathowl
characteristics; synchronizing of alternator withfinite busbar,; parallel operation and load sh@rin
synchronizing current, synchronizing power and &yonising torque coefficient; synchroscopes andspha
sequence indicator; effect of varying excitatiod amechanical torque,.

UNIT-V

SYNCHRONOUS MACHINE-III

Synchronous motor operation, starting and stoppihgynchronous motor, pull in torque, motor undead
power and torque, reluctance torque, effect oftakion, effect of armature reaction, power factdjuatment, V
curves, inverted V curves, synchronous motors agepdactor correcting device, super synchronous suriul
synchronous motors, hunting and damper windingieficy and losses. Analysis of short circuit osgithm,



determination of various transient, sub transiemt steadyreactances and time constants, expresstoemsient
and sub transient reactances in terms ofself anwiahinductances of various winding, short circcurrent,
equivalent circuit. Single phase synchronous metbsssteresis motor, reluctance motor. Repulsionomot
stepper motor, switched reluctance.

Books:

1.
2.

Noookow

M.G. Say,Performance & design of AC machind8S@ublishers & distributors, Delhi, 3rd edition

A.E. Clayton & N.N. Nancock, The Performance d&sign of DC machines CBS publications &
distributors, Delhi, 3rd edition

P.S. Bhimbra, Electrical Machinery, Khanna Pub.

P.S. Bhimbra, Generalized theory of ElectrMakhines, Khanna publishers, Delhi,

Ashfag Husain, Electric Machines, Dhanpat Raiv Delhi

[.J. Nagrath & D.P. Kothari, Electric Machindsta McGraw Hill , New Delhi,

Syed A. Nasar,Electric Machines & Power Systévadume | , Tata McGraw Hill, New Delhi

A. E. Fitzerald, C. Kingsley & S.D. Umans , &hc Machinery Tata McGraw Hill ,New Delhi ,5th
edition.

LIST OF EXPERIMENTS (EXPANDABLE)
Experiments can cover any of the above topicspWatlg is a suggestive list:

i.
il
iii.
iv.
V.
Vi.
Vii.
viii.

Xi.
Xil.

To plot magnetisation characteristic of a saepy excited DC generator

To perform load test on DC generators.

To perform load test on DC series and shuaotan

To perform Swinburn’s test on a DC machine &nd out its efficiency under full load condition.
To conduct Hopkinson'’s test on a pair of DCrghmachine.

To perform OCC and SCC test on an alternatdr@etermine its regulation.

To determine regulation of alternator usinghfrand zpf methods.

To synchronise alternator with infinite bbar.

To plot V and inverted V curves for a synchowas motor

To find Xd and Xq of salient pole synchronouaamine by slip test.

To Determine negative sequence and zero segueactance of an alternator.

To determine subtransient direct axis anddyature axis synchronous reactances of salientrpatshine.
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EEE Microprocessors and Microcontrollers | EX - 602

UNIT |

Microprocessor 8086

Introduction to 16-bit 8086 microprocessors, aettitre of 8086, Pin Configuration, interrupts, nmaom mode
and maximum mode, timing diagram, Memory interfgci@omparative study ofSalient features of 808&880
and 80386.

UNIT 1l

Microprocessor 8086 programming
Instruction set of 8086, Addressing mode, Assembieectives & operations, assembly and machinelaggu
programming, subroutine call and returns, Concéptaxk, Stack structure of 8086,timings and delays

UNIT 11

Input-Output interfacing:

Memory Mapped I/O and Peripherals 1/0. PPl 8255hiKecture andmodes of operation, Interfacing tobit6-
microprocessor and programming, DMA controller (BRRrchitecture, Programmable interval timer 8254,
USART 8251, 8 bit ADC/DAC interfacing and progranmai

UNIT IV

Microcontroller 8051

Intel family of 8 bit microcontrollers, Architecterof 8051, Pin description, /O configuration, migots;
Interrupt structure and interrupt priorities, Psitucture and operation, Accessing internal& extememories
and different mode of operations, Memory organaati Addressing mode,instruction set of 8051 and
programming.

UNIT V

8051 Interfacing, Applications and serial communicton

8051 interfacing to ADC and DAC, Stepper motor iifaeing, Timer/ counter functions, 8051 based #tpri
firing circuit, 8051 connections to RS-232, 805Ti&ecommunication, Serial communication modes,ider
communication programming, Serial port programming@.



List of Experiment

1. Introduction to 8086 & 8051 kit, hardware feati& modes of operation.

2. Technique of programming & basic commands of ki

3. Instruction set of 8086 & 8051.

B. Assembly language programming of 8086 & 8051.

1. Write a program to add two 8-bit numbers.

2. Write a program to add two 16-bit numbers.

3. Write a program for 8-bit decimal subtraction.

4. Write a program to find 1’'s complement and tBEncomplement of a 16-bit numbers.

5. Write a program to find larger of two numbers.

6. Write a program to shift an 8-bit numbert kef 2-bits.

7. Write a program to multiply two 16-bit numbers

8. Write a program for factorial of given numlbgrrecursion.

9. Write a program to square of an 8-bit number.

10. Write a program to generate a square wavek#i2 Frequency on input pin.

BOOKS:

1. Hall Douglas V.,Microprocessor and interfaciRgyvised second edition 2006, Macmillan, McGraw Hil

2. A.K. Ray & K.M.Bhurchandi, Advanced Microprocess and peripherals- Architecture, Programming
and Interfacing, Tata McGraw — Hill, 2009 TMH reti

3. Kenneth J. Ayala’he 8086 microprocessor: programming and intertatwe PC,
Indian -edition , CENGAGE Learning.

4. Muhammad Ali Mazidi and Janice Gillespie Mazi@ihe 8051 Microcontroller and Embedded Systems,
Pearson education, 2005.

5. Kenneth J. Ayalarhe 8051 Microcontroller Architecture, Ill editio@ENGAGE Learning.

6. V.Udayashankara and M.S.Mallikarjunaswamy, 80Microcontroller: Hardware, Software &
Applications, Tata McGraw — Hill, 2009.

7. McKinlay, The 8051 Microcontroller and Embeddggstems — using assembly and C, PHI, 2006 /
Pearson, 2006.

8. Microprocessor and Interfacing, | edition 20&®ford press setnil kumar, Saravam Jeevanathdn sha
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EEE Minor Project EX-603

COURSE GUIDELINES

The Minor Project Work provides students an oppotjuto do something on their own and under the
supervision of a guide. Each student shall worlaorapproved project, which may involve fabricatidesign or
investigation of a technical problem that may talesign, experimental or analytical character or lwom
element of these areas. The project work involwgicgent work so that students get acquainted wiifierent
aspects of manufacture, design or analysis. Tugents also have to keep in mind that in final sser they
would be required to implement whatever has beann@d in the Major Project in this semester. passible
that a work, which involves greater efforts andetimay be taken up at this stage and finally coraglat final
semester, but partial completion report should uiBrstted in this semester and evaluated also aénleof the
semester. At the end of semester, all studentseargred to submit a synopsis and be assessed bytamal
examiner.
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EEE High Voltage Engineering EX-6101

UNIT-I

INTRODUCTION:-
Introduction to HV technology, advantages of traitsny electrical power at high voltages, need denerating
high voltages in laboratory. Important applicatiafisigh voltage.

UNIT-II

BREAKDOWN PHENOMENA:-

Classification of HV insulating media, Propertieg important HV insulating media. Gaseous dielestric
lonizations: primary and secondary ionization psses. Criteria for gaseous insulation breakdowredam
Townsend’s theory, Limitations of Townsend’s theo8treamer’s theory breakdown in non uniform fields
Corona discharges. Paschen’s law and its signdeahime lags of Breakdown. Breakdown in solid eli#ics:
Intrinsic Breakdown, avalanche breakdown, thermehkdown, and electro mechanic breakdown. Breakdziwn
liquids dielectric dielectrics: Suspended partitheory, electronic Breakdown, cavity breakdown (ilels
theory), electro convection breakdown.

UNIT-II

GENERATION OF HV AC DC AND IMPULSE VOLTAGE AND CURR ENT:-

HV AC-HV transformer; Need for cascade connectiod working of transformers units connected in cdsca
Series resonant circuit- principle of operation adantages. Tesla coil. HV DC- voltage doubleciwty cock
croft- Walton type high voltage DC set, Introduatito standard lightning and switching impulse vg#s.
Analysis of single stage impulse generator-expoesir Output impulse voltage, Multistage impulssngrator
Components of multistage impulse generator. Triggerof impulse generator by three electrode gap
arrangement. Triggering gap and oscillograph timveep circuits. Generation of switching impulse agé.
Generation of high impulse current.

UNIT-IV

MEASUREMENT OF HIGH VOLTAGES:-

Electrostatic voltmeter-principle, construction ahohitation. Generating voltmeter- Principle, canstion.
Series resistance micro ammeter for HV DC measunean&tandard sphere gap measurements of HV AC, HV
DC, and impulse voltages; Factors affecting thesuesaments. Potential dividers-resistance dividapacitance
dividers mixed RC potential dividers. Surge curnaeasurement.



UNIT-V

HIGH VOLTAGE TESTS ON ELECTRICAL APPARATUS:-
Definitions of technologies, tests on isolatorscwit breakers, cables insulators and transformers.

Reference books:

1. E. Kuffel and W.S. Zaengl|, “High voltage enginag fundamentals”, 2nd edition, Elsevier, pr&x)5.

2. M.S.Naidu and Kamaraju, “High Voltage Enginagfi 3rd edition, THM, 2007. 3. L. L. Alston, “High
Voltage technology”, BSB Publication, 2007.

3. Rakosh Das Begamudre, Extra High voltage ACstrassion engineering, Wiley Easternlimited, 1987.

4. Transmission and distribution reference book-tigsHouse.C.L.Wadhwa, High voltage engineering,
New Age International Private limited, 1995.
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Branch Subject Title Subject Code
EEE HVDC Transmission EX-6102
UNIT — |

BASIC CONCEPTS

Economics & Terminal equipment of HVDC transmissgystems: Types of HVDC Links — Apparatus required
for HYDC Systems — Comparison of AC &DC Transmissid\pplication of DC Transmission System —
Planning & Modern trends in D.C. Transmission.

UNIT —1I

ANALYSIS OF HVDC CONVERTERS
Choice of Converter configuration — analysis of &za- characteristics of 6 Pulse & 12 Pulse corver Cases
of two 3 phase converters in star —star mode + geeformance.

UNIT — 11l

CONVERTER & HVDC SYSTEM CONTROL
Principal of DC Link Control — Converters Contrah&acteristics — Firing angle control — Current artinction
angle control — Effect of source inductance onsystem; Starting and stopping of DC link; Power @ain

UNIT-IV

REACTIVE POWER CONTROL IN HVDC
Reactive Power Requirements in steady state-Coiovethtcontrol strategies-Alternate control stragsgsources
of reactive power-AC Filters — shunt capacitorsetynnous condensers.

UNIT =V

POWER FLOW ANALYSIS IN AC/DC SYSTEMS
Modelling of DC Links-DC Network-DC Converter-Coalier Equations-Solution of DC loadflow — P.U.
System for d.c. quantities-solution of AC-DC Powew-Simultaneous method-Sequential method.

UNIT-VI

CONVERTER FAULT & PROTECTION

Converter faults — protection against over currend over voltage in converter station — surge teres-
smoothing reactors — DC breakers —Audible noiseepaharge field-corona effects on DC lines-Radio
interference.



UNIT — VIl

HARMONICS

Generation of Harmonics —Characteristics harmotegsylation of AC Harmonics,Non- Characteristics
harmonics, adverse effects of harmonics — Calaxiadf voltage & Current harmonics — Effect of Putaember
on harmonics

UNIT-VIII

FILTERS
Types of AC filters,Design of Single tuned filterBesign of High pass filters.

REFERENCE BOOKS:

1.

abrown

HVDC Power Transmission Systems: Technology antesydnteractions — by K.R.Padiyar, New Age
International (P) Limited, and Publishers.

EHVAC and HVDC Transmission Engineering and PracticS.Rao.

HVDC Transmission — J.Arrillaga.

Direct Current Transmission — by E.W.Kimbark, JaHlitey & Sons.

Power Transmission by Direct Current — by E.Uhlm&u$.Publications.
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EEE Flexible Ac Transmission Systems| EX - 6103

UNIT |

INTRODUCTION TO FACTS
Electrical Transmission Network — Necessity — Poem in AC System — relative importance of corable
parameter — opportunities for FACTS — possible benfor FACTS

UNIT 1l

STATIC VAR COMPENSATION

Need for compensation — introduction to shunt &iesercompensation — objectives of shunt & series
compensation — configuration & operating charastess — Thyristor Controlled Reactor (TCR) — Thigrs
Switched Capacitor (TSC) —Comparison of TCR & TSC

UNIT 11
SERIES COMPENSATION
Variable Impedance Type Series Compensation: TioyriSwitched Series Capacitor (TSSC) — Thyristor
Controlled Series Capacitor (TCSC) — Basic opegatontrol schemes for TSSC & TCSC
UNIT IV
STATIC VOLTAGE PHASE ANGLE REGULATOR
Objectives of voltage & phase angle regulators pr@gches to Thyristor — Controlled Voltage & Phasgle

Regulator.

UNIT V

EMERGING FACTS CONTROLLER
STATCOM - Introduction to Unified Power Flow Coritey (UPFC) & Interline Power Flow Controller (IPFFC
basic operating principles UPFC — introductionub synchronous resonance.

TEXT BOOKS

1. Narain G. Hingorani & Laszlo Gyugyi, UnderstargdFACTS — Concepts & Technology of Flexible AC
Transmission Systems, Standard Publishers, Newi,[2€81.

2. Mohan Mathur, R. & Rajiv K. Varma, Thyristor & FACTS Controller for Electrical Transmission
Systems, Wiley Interscience Publications, 2002



REFERENCE BOOKS
Miller. T.J.E., Reactive Power Control in ElectSystem, John Wiley & Sons, 1997.

1.

2. Dubey G.K., Thyristerized Power Controller, NAge international (P) Ltd., New Delhi 2001.

3. Narain G. Hingorani, Flexible AC TransmissitliEE Spectrum, April 1993, pp 40 — 45.

4. Narain G. Hingorani, High Power ElectronicsHlexible AC Transmission, IEEE Power Engineering
Review, 1998.

5. Elinar V. Larsen, Juan J Sanchez — Gasca Jdehblw, Concepts for design of FACTS controllers to

damp power swings, IEEE Transactions on Power 8yst¥ol. 10, No. 2, May 1995.
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EEE Computer Applications To Power Systems EX-604

UNIT-I

Models of power system components, network modielgugraph theory, formation of Z bus, transmisdioe
models, regulating transformer, line loadabilitgpability curves of alternator.

UNIT-II

Control of load bus voltage using reactive powantem variable, SVC & SVS, Regulated shunt comp#aosa
series and shunt compensation, Uniform series hadt compensation and effect on load ability ohsraission
lines.

UNIT-III

Sensitivity analysis- General sensitivity relatipgeneration shift distribution factors, line owadistribution
factors, compensated shift factors, sensitivitypesded with voltage-VAR, sensitivities relatingatbbus voltage
changes in terms of PV bus voltage changes, sd@hsitlating changes in reactive power generatayrchanges
in PV Bus Voltage.

UNIT-IV

Power system security — Security functions, Seguavel, contingency analysis, security controlpremmic
dispatch using LP formulation, pre-contingency pnost- contingency, corrective rescheduling.

UNIT-V

Voltage stability - Difference between voltage atgle stability, PV Curve for voltage stability assment,
proximity and mechanism, modal analysis using redutacobian, participation factor, effect of sedaed shunt
compensation on voltage stability , effect of loaddels.

References:

1. Power Generation, Operation and Control by wdod and B.F. Wollenberg John Wiley & Sons Inc.
1984.

Computer methods in power systems analysisstdge G.W. and E.L. Abiad A.H. Mc Graw Hill.
Computer Techniques in Power Systems Anal{ZasM.A. Tata Mc Graw Hill.

Computer Modeling of Electrical Power Systefusillaga J. Arnord C.P Harker B.J. John Wiley &rSo
Computer Aided Power Systems Analysis Kusic. @rd Edition, CRC Press

Modern Power Systems Analysis Nagrath 1.J.Kotthari D.P. Tata Mc Graw Hill.

Power System Analysis Grainger J.J. & Steviadd. Mc Graw Hill.

Power System Stability and control —P KundHEJE Press 1994.

Advance Power Systems Analysis and DynamicghSinP. John Wiley.
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EEE Electrical Machines — I EX-701
UNIT — 1

Construction and Principle of operation

Constructional Features of round rotor and sal@rie machines — Armature windings — Integral slot a
fractional slot windings; Distributed and concetgchwindings — distribution, pitch and winding fat — E.M.F
Equation.

UNIT-II

Synchronous Generator Characteristics
Harmonics in generated e.m.f. — suppression of baite — armature reaction - leakage reactance ehsynous
reactance and impedance - experimental determmatio phasor diagram - load characteristics.

UNIT — 11l

Regulation of Synchronous Generator
Regulation by synchronous impedance method, M.méthod, Z.P.F. method and A.S.A. methods — satielet
alternators — two reaction analysis — experimed&érmination of Xd and Xq (Slip test) Phasor diags —
Regulation of salient pole alternators.

UNIT — IV
Parallel Operation of Synchronous Generator
Synchronizing alternators with infinite bus barssynchronizing power torque — parallel operation évatl
sharing - Effect of change of excitation and meatepower input. Analysis of short circuit curremave form —
determination of sub-transient, transient and ststate reactances.

UNIT -V
Synchronous Motors — Principle of Operation

Theory of operation — phasor diagram — Variationcofrent and power factor with excitation — syncioas
condenser — Mathematical analysis for power deslop

UNIT-VI

Power Circles
Excitation and power circles — hunting and its seppion — Methods of starting — synchronous indaatotor.



TEXT BOOKS

1.
2.

Electric Machines — by l.J.Nagrath & D.P.Kothdrata Mc Graw-Hill Publishers, 7th Edition 2005.
Electrical Machines — by P.S. Bimbra, KhannalBbers.

REFERENCE BOOKS:

1.
2.

3.
4.

The Performance and Design of A.C.Machines Ml§y.Say, ELBS and Ptiman & Sons.

Electric Machinery — by A.E. Fitzgerald, C.Katgy and S.Umans, Mc Graw-Hill Companies, 5th editi
1990.

Theory of Alternating Current Machinery by Ladgrf, Tata Mc Graw-Hill, 2nd edition.
Electromachanics-Ill (Synchronous and singleageh machines), S.Kamakashiah, Right Publishers

ReferenceHttp://www.jntu.ac.in/
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EEE Power Electronics EX-702

UNIT-I

POWER SEMICONDUCTOR DEVICES

Basic structure & switching characteristics of powléedes, Power transistor & SCR, Triggering method
SCR, R, RC, and UJT firing circuits for SCR, seaes parallel operation of SCR, need for snublreuits, di/dt
& dv/dt protection. Introduction to Triac, GTO, MGET, IGBT, FCT and MCT.

UNIT 1l

CONTROLLED RECTIFIERS

Operation of 1-phase half wave rectifiers with Rdp1-phase FWR with R, RL & RLE load (fully coritea &

half controlled), operation and analysis of FWRhgsR & RL loads (RMS, average & PF), operation gfiase
HWR & FWR with R & RL loads for continuous curremtode, effect of source inductance in 1-phase FWR,
Introduction to 1-phase dual converter operation.

UNIT 1

CHOPPERS

DC Choppers: Classification & operation of choppéhsB,C,D,E), control strategies, operation of agk,
current and load commutated choppers.AC Choppersraiion of 1-phase voltage regulator with R, Rads, 1-
phase step up & step down cycloconverters.

UNIT IV

INVERTERS

Types of inverters, operation of 1-phase VSI argh8se VSI (1200 , 1800) modes, Y with R load, ojpemnal-
phase of CSI with ideal switches, 1-phases ASCS®&rain, basic series inverter, Modified seriesehter, 1-
phase parallel inverter operation (without feedbdade), 1-phase basic McMurray inverter, Introdurctto
harmonics and PWM inverters.

UNIT V

APPLICTIONS OF POWER ELECTRONICS CONVERTERS

Single phase (mid point & bridge configuration) ahdee phase cyclo convertor configuration and aiey
principles. Speed control of DC motor using reetdi and choppers, SMPS, UPS (on line and off line),
Introduction to FACTS — shunt and series compemsato



TEXT BOOKS

1. Bhimbra. Dr.P.S., Power Electronics Khanna Pubtsh2001.

2. Singh. M.D. & Khanchandani. K.B Power Electronictd McGraw Hill Publishing Co. Ltd., New Delhi,
2000.

3. M.H. Rashid, Power Electronics Circuits, Deviced applications, Pearson Education, Singapore, 1993.

4. Dubey, G.K. et al, Thyristorised Power Controllédew Age International (P) Publishers Ltd., 2002.

5 Vedam Subramaniam, Power Electronics, New Age tiatesnal (P) Publishers Ltd., 2000.

LIST OF EXPERIMENTS

R, RC & UJT Triggering circuits

Single phase& Full converter

Single phase AC voltage controller using Traic
Single phase series inverter (Basic & Prote}yp
Single phase Parallel inverter

Single phase Mc Murray inverter
Commutation circuits

Speed control of DC shunt motor (using Reati&ieChopper)
Speed control of Universal motor.

0. Speed control of TPIM using PWM inverter

BOONoOR~wWDE
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Energy Modelling, Economics And

Project Management EX-801

EEE

UNIT |

MODELS AND MODELING APPROACHES
Macroeconomic Concepts - Measurement of Nationap@u Investment Planning and Pricing - Econonaits
Energy Sources - Reserves and Cost Estimation.

UNIT I

INPUT OUTPUT ANALYSIS
Multiplier Analysis - Energy and Environmental IripuOutput Analysis - Energy Aggregation —Economaetr
Energy Demand Modeling - Overview of Econometrictivbels.

UNIT 1

ENERGY DEMAND ANALYSIS AND FORECASTING
Methodology of Energy Demand Analysis - Methodoldgy Energy Technology Forecasting -Methodology for
Energy Forecasting - Sectoral Energy Demand Fatiagas

UNIT IV

ECONOMICS OF STANDALONE POWER SUPPLY SYSTEMS
Solar Energy - Biomass Energy - Wind Energy anciofRenewable Sources of Energy -Economics of Waste
Heat Recovery and Cogeneration - Energy Conserv&imnomics.

UNIT V

PROJECT MANAGEMENT-FINANCIAL ACCOUNTING
Cost Analysis - Budgetary Control - Financial Maaaxgnt - Techniques for Project Evaluation.

References:

1. M.Munasinghe and P.Meier (1993): Energy Polowlysis and Modeling, Cambridge University Press.

2. W.A.Donnelly (1987): The Econometrics of Enegmand: A Survey of Applications, New York.

3. S.Pindyck and Daniel L.Rubinfeld (1990): Ecomtmes Models and Economic Forecasts, 3rd editiéh M
Graw -Hill, New York.

4. UN-ESCAP (1991): Sectoral Energy Demand Studigplication of the END-USE Approach to Asian
Countries, New York.

5. UN-ESCAP (1996): Guide Book on Energy -Enviremin Planning in Developing Countries:
Methodological Guide on Economic Sustainability alBdvironmental Betterment Through Energy
Savings and Fuel Switching in Developing Countriésw York.

6. S.Makridakis , Wiley(1983): Forecasting Methaas! Applications.
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EEE Electrical Drives EX - 802

UNIT-I

Control of D.C. motors by converters:-Introduction to Thyristor Controlled Drives, singilaase semi and fully
controlled converters and three semi and fully cul®d converters connected to d.c. separatelyteca@nd d.c.
series motors-continuous current operation, Outpliage and current waveforms, Speed and Torqueession,

Speed-Torque Characteristics, Problems on conviedes.c. motors.

UNIT-II

Four quadrant operation of D.C. Drives.introduction to Four quadrant operation, Motoringerations,
Electric braking, Plugging, dynamic and regenemmbvaking operations. Four quadrant operation &f. Bnotor
by Dual converters-Closed loop operation of DC matBlock diagram only)Control of D.C. Motors by
Choppers:-Single quadrant, Two-quadrant and fowadrant chopper fed d.c. separately excited andesseri
excited motors, Continuous current operation, Ouypltage and current waveforms-Speed torques egjmes-
Speed torque characteristics, Problems on Choppett.€. motors, Closed loop operation (Block diagomly)

UNIT-

Control of Induction Motors on stator side:-Control of Induction Motor by AC Voltage controlter
Waveforms, Speed torque characteristics, Varialdguiency control of induction motor by Voltage Smyr
Current Source inverters and cycloconverters, PVektrol Comparison of VSI & CSI operations, Speegioer
Characteristics, Numerical problems on inductiontandrives, Closed loop operation of induction nmataves.
(Block diagram only)

UNIT-IV

Control of Induction Motors from rotor side:- Static rotor resistance control, Slip power recgvstatic
Scherbius Drive, Static Kramer Drive, Their perfamoe and speed torque characteristics advantadiessipp-
problems.

UNIT-V

Control of Synchronous Motors:- Separate control & Self control of synchronous mmt®@peration of self
controlled synchronous motors by VSI, CSI and Cgafwverters. Load commutated CSI fed Synchronousmot
Operation, Waveform, Speed torque Characterisfipplication, Advantage, Numerical problems, Closeop
operation os synchronous motors drives. (Block maiangonly)



References:

G.K. Dubey “Fundamentals of Electrical Drivedtlarosa Publications

Gopal K. Dubey “Power semiconductor ControlBxrtves”- PHI

S.B. Dewan, G.R. Slemon, A. Straughen “Powericenductor Controlled Drives”

B.K. Bose “Power Electronic control of AC Drsre

V. Subramanyam “Thyristor control of Electrici®” Tata Mc Graw Hill Pub

N.K. De , P.K. Sen “Electric Drives” PHI

S.K. Pillai, “A first course of Electrical D&/ New age International.

S.K. Pillai. “Analysis of Thyristor Power cotidined Motors” University Press (India)Ltd. Longman
P.V. Rao, “Power semiconductor Drives”, BS Rudtlons.
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EEE Renewable & Non Conventional Energy EX - 8201
Systems

UNIT —1

RENEWABLE ENERGY SYSTEMS

Energy Sources, Comparison of Conventional and aomventional, renewable and non-renewable sources.
Statistics of world resources and data on differgmtirces globally and in Indian context. Significanof
renewable sources and their exploitation. Energymhg, Energy efficiency and management.

UNIT —1I

WIND ENERGY SYSTEM

Wind Energy, Wind Mills, Grid connected systemsst®yn configuration, working principles, limitatiorisffects
of wind speed and grid conditions. Grid independsstems - wind-battery, wind diesel, wind-hydrorbass
etc. wind operated pumps, controller for energyabed. Small Hydro System Grid connected systentemsys
configuration, working principles, limitations. Efft of hydro potential and grid condition. Syncloos versus
Induction Generator for stand alone systems. Useleétronic load controllers and self excited irteuc
generators. Wave Energy System: System configuragiod connected and hybrid systems.

UNIT — 11l

SOLAR RADIATION

Extraterrestrial solar radiation, terrestrial sotadiation, Solar thermal conversion, Solar Phatoid System
Solar cell, Solar cell materials, efficiency, Chaegistics of PV panels under varying insulatioN. éperated
lighting and water pumps, characteristics of motord pumps connected to PV panels.

BIOMASS ENERGY SYSTEM: System configuration, Biomass engine driven gepnesatfeeding loads in
stand-alone or hybrid modes, Biomass energy anddharacteristics.

UNIT — IV
ENERGY FROM OCEANS
Ocean temperature difference, Principles of OTH&htpperations,
GEOTHERMAL ENERGY
Electric Energy from gaseous cells, Magneto-hydemegated energy, Non hazardous energy from nuclear
wastes, Possibilities of other modern non-convealienergy sources.
UNIT -V

ELECTRIC ENERGY CONSERVATION



Energy efficient motors and other equipment. Enesgying in Power Electronic controlled drives. Hliedy
saving in pumps, air-conditioning, power plant®qgass industries, illumination etc. Methods of Eyekudit.
MEASUREMENTS SYSTEMS; efficiency measurements. energy regulation, #lpicase studies, various
measuring devices analog and digital, use of ttems

References:

1. John Twidell & Toney Weir, Renewable Energy Resesy& & F N Spon.

2. El-Wakil, Power Plant Technology, McGraw Hill.

3. Rai G D, Non-conventional Energy Resources, Khanna.

4. F Howard E. Jordan, "Energy-Efficient Electric Mot their Application-11", Plenum Press, NeW York,

USA.

Anna Mani, "Wind Energy Resource Suniayindia-lll", Allied Publishers Ltd., New Delhi,
S.P. Sukhatme: Solar Energy, TMH-4e,

Dr. A. Ramachandran, Prof B.V Sreekantan & M F.GhKetc, "TERI Energy Data Directory &
Year book 1994-95", Teri Tata Energy Researchtlitsti New Delhi,

©No O
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EEE Power System Planning & Reliability EX - 8202

UNIT-I

REVIEW OF PROBABILITY THEORY

Element of probability theory Probability Distrithoh, Random variable, Density and distribution fimres.
Mathematical expectation. Binominal distributionpi$don distributions, Normal distribution, Exporiaht
distribution, Weibull distribution.

UNIT-II

RELIABILITY OF ENGINEERING SYSTEMS

Component reliability, Hazard models, Reliabilitf systems wit non-repairable components, serieglleh
Series-Parallel, Parallel-series configurationsn{deries-parallel configurations, minimal tie-satnimal cut-set
and decomposition methods. Repairable systems, MARKrocess, Long term reliability, Power System
reliability.

UNIT-

RELIABILITY OF ENGINEERING SYSTEMS

Reliability model of a generating unit, State spatethods, Combing states, sequential addition rdethoad
modeling, Cumulative load model, merging of gerieraind load models, Loss of load probability, lBetage
energy loss, Probability and frequency of failgerating reserve calculations.

UNIT-IV

POWER NETWORK RELIABILITY
Weather effect on transmission lines, Common maile@rés, Switching after fauls, three, state congmbs,
Normally open paths, Distribution system relialilit

UNIT-V
COMPOSITE SYSTEM RELIABILITY
Bulk Power supply systems, Effect of varying lo&ater connected systems, correlated and uncorcelated
models, Cost and worth of reliability.

UNIT-VI

RELIABILITY IMPROVEMENT & TESTING
Proper Design simplicity, Component improvementtihgsPlans, time censored & sequential reliabitggts,
accelerated life test, Environ mental test, Reliigbestimations.



References:
1. J. Endreny, Reliability Modeling in Electric Powgystems, John Wiley & Sons.
2. Roy Billinton & Ronald, N allan, Reliability Evaltian of Power Systems, Plenum Press, New York.
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EEE VLSI EX - 8203

UNIT-I

Overview of VLSI Design Methodology VLSI design pess, Architectural design, Logical design, Physica
design, Layout styles, Full custom & Semi custorprapchesBasic Electrical Properties of MOS and CMOS
Circuits, NMOS, PMOS, Transistors, MOS device emquest, Basic DC equations second order effects, MOS
modules, Small signal AC characteristics, NMOS itere Steered input to an NMOS inverter, depletimrde &
enhancement mode pull ups, CMOS inverter, DC cleniatics, inverter delay, Pass transistor, tragsion gate.

UNIT-II

VLSI Fabrication Techniques An overview of waferbfigation, Wafer processing, Oxidation, Pattering,
Diffusion, lon implantation, Deposition, silicontgaNMOS process, CMOS processor, N well, P wellinTtb,
Silicon on insulator, CMOS process enhancemeng&dahnect circuit elements latch up, latch up &gy &
prevention techniques.

UNIT-

MOS and CMOS Circuit Design Process-Layer repregiem, Stick diagrams, NMOS design style, CMOS
design style, Design rules, Need for design ruMsad Conway design rules for silicon gate NMOS ps3¢
CMOS n well/ p well based design rules simple ldyewamples, Sheet resistance estimation. Capaeitanc
estimation, Area capacitance, Wiring capacitaneejily large capacitive loads.

UNIT-IV

NMOS & CMOS Circuit and Logic Design, Switch logiPass transistor & Transmission gate, gate logic,
inverter, two input NAND gate, NOR gate other foahCMOS logic, Dynamic CMOS logic Clocked CMOS
logic, Precharged domino CMOS logic, StructuredgiesSimple combinational logic design examplesiti?a
generator, Multiplexers clocked sequential cirguitsvo phase clocking, charge storage, Dynamic teqgis
element, NMOS and CMOS, Dynamic shift register, isstatic register, J-K flip flop.

UNIT-V
Subsystem Design Process Design of a 4-bit shgemeral arrangement of 4 bit arithmetic proced3esign of

a ALU system implementing ALU functions with an addcarry look ahead adders, Multipliers, Seriabpel
multipliers, Pipe lined multiplier array, Modifid8looth's algorithm



References:

1
2.

ogkw

Douglas "A puchnel and Kamrah Eshraghian, Bdki8l design, Prentice Hall of India.

Neil H.E. West and Kamrah Eshraghigm "PrincipfeCMOS VLSI design: A System perspective”,
Addison wisely.

Eugene D Fabricus " Introduction to VLSI deSiyicGraw Hill International.

Amar Mukherjee, "Introduction to NMOS & COMS 8Ldesign" Prentice Hall.

Wayne Wolf "Modern VLSI design- Systems on@ii", Prentice Hall.

Carver Mead a Lynn Conway, "Introduction to VISystems”, Addison Wesley.



