JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR

B.Tech I1-11 Sem. (E.E.E)

(9A02404) ELECTROMAGNETIC FIELDS
Objective :
The objective of this course is to introduce the concepts of electric field and magnetic fields and their
applications which will be utilized in the development of the theory for power transmission lines and
electrical machines.

UNIT -1 Electrostatics :

Electrostatic Fields — Coulomb’s Law — Electric Field Intensity (EFI) — EFI due to a line and a surface
charge — Work done in moving a point charge in an electrostatic field — Electric Potential — Properties
of potential function — Potential gradient — Guass’s law — Application of Guass’s Law — Maxwell’s
first law, div ( D )=pv

UNIT - 11 Conductors and Dipole:

Laplace’s and Poison’s equations — Solution of Laplace’s equation in one variable. Electric dipole —
Dipole moment — potential and EFI due to an electric dipole — Torque on an Electric dipole in an
electric field — Behavior of conductors in an electric field — Conductors and Insulators.

UNIT — 11 Dielectric & Capacitance :

Electric field inside a dielectric material — polarization — Dielectric — Conductor and Dielectric —
Dielectric boundary conditions, Capacitance — Capacitance of parallel plate and spherical and co-axial
capacitors with composite dielectrics — Energy stored and energy density in a static electric field —
Current density — conduction and Convection current densities — Ohm’s law in point form — Equation
of continuity

UNIT - IV Magneto Statics :

Static magnetic fields — Biot-Savart’s law — Oesterd’s experiment - Magnetic field intensity (MFI) —
MFI due to a straight current carrying filament — MFI due to circular, square and solenoid current —
Carrying wire — Relation between magnetic flux, magnetic flux density and MFI — Maxwell’s second
Equation, div(B)=0.

UNIT -V Ampere’s circuital law and its applications

Ampere’s circuital law and its applications viz. MFI due to an infinite sheet of current and a long
current carrying filament — Point form of Ampere’s circuital law — Maxwell’s third equation, Curl
(H)=Jc, Field due to a circular loop, rectangular and square loops.

UNIT - VI Force in Magnetic fields :

Magnetic force - Moving charges in a Magnetic field — Lorentz force equation — force on a current
element in a magnetic field — Force on a straight and a long current carrying conductor in a magnetic
field — Force between two straight long and parallel current carrying conductors — Magnetic dipole
and dipole moment — a differential current loop as a magnetic dipole — Torgue on a current loop
placed in a magnetic field

UNIT - VII Magnetic Potential :
Scalar Magnetic potential and its limitations — vector magnetic potential and its properties — vector
magnetic potential due to simple configurations — vector Poisson’s equations.

Self and Mutual inductance — Neumans’s formulae — determination of self-inductance of a solenoid
and toroid and mutual inductance between a straight long wire and a square loop wire in the same
plane — energy stored and density in a magnetic field. Introduction to permanent magnets, their
characteristics and applications.



UNIT - VIIl  Time Varying Fields :
Time varying fields — Faraday’s laws of electromagnetic induction — Its integral and point forms —
Maxwell’s fourth equation, Curl (E)=-0B/ot — Statically and Dynamically induced EMFs — Simple
problems -Modification of Maxwell’s equations for time varying fields — Displacement current —
Poynting Theorem and Poynting vector.

TEXT BOOKS

1. “Electromagnetic fields”, by S. Kamakshaiah, Right Publishers, 2007.
2. “Electro magnetic Fields” by Sadiku, Oxford Publications

3. “Electromagnetics” by J P Tewari, Khanna Publishers.

REFERENCE BOOKS :
1. “Introduction to Electro Dynamics” by D J Griffiths, Prentice-Hall of India Pvt.Ltd, 2" editon

2. “Electromagnetics” by J. D Kraus Mc Graw-Hill Inc. 4™ edition 1992.

3. “Engineering Electromagnetics” by William H. Hayt & John. A. Buck Mc. Graw-Hill Companies,
7" Editon.2006.

4. Electromagnetics — Theory & Applications- Ashutosh Pramanik -2" Edn,PHI

5. Electromagnetics — Problems with Solutions- Ashutosh Pramanik -2" Edn,PHI

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech I1-11 Sem. (E.E.E)

(9A02403) GENERATION OF ELECTRIC POWER
Objective :
Electrical Power plays significant role in day-to-day life of entire mankind. This course concerns the
generation of conventional and non-conventional sources of energy along with the economic aspects.

UNIT-1 Thermal Power Stations

Line diagram of Thermal Power Station (TPS) showing paths of coal, steam, water, air, ash and flue
gasses - Brief description of TPS components: Economizers, Boilers, Super heaters, Turbines,
Condensers, Chimney and Cooling towers.

UNIT-2 Hydro and Nuclear Power Stations

Hydro Power Stations (HPS): Selection of site, Classification, Layout, Description of main
components

Nuclear Power Stations: Nuclear Fission and Chain reaction.- Nuclear fuels.- Principle of operation
of Nuclear reactor.-Reactor Components: Moderators, Control rods, Reflectors and Coolants.-
Radiation hazards: Shielding and Safety precautions.- Types of Nuclear reactors and brief description
of PWR, BWR and FBR.

UNIT -3 Basics of Solar Energy Generation

Role and Potential of solar energy options, Principles of Solar radiation, Flat plate and concentrating
solar energy collectors, different methods of solar energy storage — Solar applications : heating
energy, cooling, distillation and drying —Economic aspects.

UNIT-4 Basics of Wind energy Generation
Role and potential of wind energy option, horizontal and vertical axis wind mills- performance
characteristics- Betz criterion — application — Economic aspects.

UNIT-5 Basics of Bio gas Energy Generation
Principles of Bioconversion, types of Biogas digesters — Characteristics of Bio-gas- Utilization-
Economic and environmental aspects.



UNIT-6 Basics of Geothermal and Ocean Energy Generation
Principle of Geo thermal energy - Methods of Harnessing-Principle of Ocean Energy-Tidal and Wave
energy- mini hydel plants- Economic aspects.

UNIT-7 Economic Aspects of Power Generation

Load curve, load duration and integrated load duration curves-load, demand, diversity, capacity,
utilization and plant use factors- Numerical Problems. Costs of Generation and their division into
Fixed, Semi-fixed and Running Costs.

UNIT -8 Tariff Methods
Desirable Characteristics of a Tariff Method.-Tariff Methods: Flat Rate, Block-Rate, two-part, three —
part, and power factor tariff methods and Numerical Problems.

TEXT BOOKS

1. A Text Book on Power System Engineering by M.L.Soni, P.V.Gupta, U.S.Bhatnagar and
A.Chakraborti, Dhanpat Rai & Co. Pvt. Ltd., 1999.

2. Principles of Power Systems by V.K Mehta and Rohit Mehta S.CHAND& COMPANY LTD.,
New Delhi 2004.

3. Power System Engineering by R. K. Rajput, Laxmi Publishers.

REFERENCE BOOKS

1. Elements of Power Station design and practice by M.V. Deshpande, Wheeler Publishing.
2. Electrical Power Generation, Transmission and Distribution by S.N.Singh., PHI, 2003.
3. Non conventional energy sources by GD Rai, Khanna Publishers.

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR

B.Tech II-11 Sem. (E.E.E)
(9A02405) ANALOG ELECTRONIC CIRCUITS

UNIT-I SINGLE STAGE AMPLIFIERS DESIGN AND ANALYSIS
Review of CE, CB, CC& CS amplifiers-Classification of Amplifiers, Distortion in amplifiers-
Approximate analysis, CE, CB, CC amplifiers comparison.

UNIT-1l1 BJT & FET FREQUENCY RESPONSE

Logarithms-Decibels-General frequency consideration-Low frequency analysis-Low frequency
response of BJT amplifiers-Low frequency response of FET amplifier-Miller effect capacitance-High
frequency response of BJT amplifier-Square wave testing

UNIT-111 FEEDBACK AMPLIFIERS

Concept of feedback, Classification of feedback amplifiers, General characteristics of negative
feedback amplifiers, Effect of Feedback on Amplifier characteristics-Voltage series-Voltage shunt,
Current series and Current shunt Feedback configurations-Simple problems.

UNIT-IV OSCILLATORS

Conditions for oscillations. RC and LC type Oscillators, Crystal oscillators, Frequency and amplitude
stability of oscillators, Generalized analysis of LC oscillators, Quartz, Hartley, and Colpitts
Oscillators, RC-phase shift and Wien-bridge oscillators.

UNIT -V LARGE SIGNAL AMPLIFIERS:



Class —A Power Amplifier, Maximum Value of Efficiency of Class-A Amplifier, Transformer
coupled amplifier- Push Pull Amplifier-Complimentary Symmetry Circuits (Transformer Less Class
B Power Amplifier)-Phase Inverters, Transistor Power Dissipation, Thermal Runway, Heat sinks.

UNIT-VI LINEAR WAVESHAPING

High pass, low pass RC circuits, their response for sinusoidal, step, pulse, square and ramp inputs.
Clippers and Clampers - Diode clippers, Transistor clippers, clipping at two independent levels,
Transfer characteristics of clippers, Emitter coupled clipper, Comparators, applications of voltage
comparators, clamping operation,clamping circuits using diode with different inputs, Clamping circuit
theorem, practical clamping circuits, effect of diode characteristics on clamping voltage, Transfer
characteristics of clampers.

UNIT VIl SWITCHING CHARACTERISTICS OF DEVICES

Diode as a switch, piecewise linear diode characteristics, Transistor as a switch, Break down voltage
consideration of transistor, saturation parameters of Transistor and their variation with temperature,
Design of transistor switch, transistor-switching times.

UNIT VIII MULTIVIBRATORS
Analysis and Design of Bistable, Monostable, Astable Multivibrators and Schmitt trigger using
transistors.

TEXT BOOKS:

1. Electronic Devices and Circuit Theory, Robert L.Boylestad, Louis Nasheisky, 9" Edition 2007,
Pearson Education

2. Electronic Devices and Circuits by S. Salivahanan, N. Suresh Kumar and A. Vallavaraj, 2nd
edition 2008, Tata McGraw Hill Companies.

3. Solid State Pulse Circuits by David A. Bell, 4" Edition, Prentice Hall of India

REFERENCES:

1. Introductory Electronic Devices and Circuits (Conventional flow version) — Robert T. Paynter, 7"
Edition, 2009, PEI.

Electronic Devices and Circutits, Anil K. Maini, Varsha Agrawal, 1* Edition, WILEY.

Pulse, Digital & Switching Waveforms by Jacob Milliman, Harbert Taub and Mothiki S Prakash
rao, 2™ edition 2008, Tata McGraw Hill Companies.

2.
3.

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech II-11 Sem. (E.E.E)
(9A04401) SWITCHING THEORY AND LOGIC DESIGN

UNIT I

NUMBER SYSTEMS & CODES : Philosophy of number systems — complement representation of
negative numbers-binary arithmetic-binary codes-error detecting & error correcting codes —hamming
codes.

UNIT 1l

BOOLEAN ALGEBRA AND SWITCHING FUNCTIONS : Fundamental postulates of Boolean
Algebra - Basic theorems and properties - switching functions—Canonical and Standard forms-
Algebraic simplification digital logic gates, properties of XOR gates —universal gates-Multilevel
NAND/NOR realizations.



UNIT I

MINIMIZATION OF SWITCHING FUNCTIONS : Map method, Prime implicants, Don’t care
combinations, Minimal SOP and POS forms, Tabular Method, Prime —Implicant chart, simplification
rules.

UNIT IV

COMBINATIONAL LOGIC DESIGN

Design using conventional logic gates, Encoder, Decoder, Multiplexer, De-Multiplexer, Modular
design using IC chips, MUX Realization of switching functions Parity bit generator, Code-converters,
Hazards and hazard free realizations.

UNIT V

PROGRAMMABLE LOGIC DEVICES, THRESHOLD LOGIC : Basic PLD’s-ROM, PROM,
PLA, PLD Realization of Switching functions using PLD’s. Capabilities and limitations of Threshold
gate, Synthesis of Threshold functions, Multigate Synthesis.

UNIT VI

SEQUENTIAL CIRCUITS - I : Classification of sequential circuits (Synchronous, Asynchronous,
Pulse mode, Level mode with examples) Basic flip-flops-Triggering and excitation tables. Steps in
synchronous sequential circuit design. Design of modulo-N Ring & Shift counters, Serial binary
adder, sequence detector.

UNIT VII

SEQUENTIAL CIRCUITS - Il : Finite state machine-capabilities and limitations, Mealy and Moore
models-minimization of completely specified and incompletely specified sequential machines,
Partition techniques and Merger chart methods-concept of minimal cover table.

UNIT VIII

ALGORITHMIC STATE MACHINES : Salient features of the ASM chart-Simple examples-
System design using data path and control subsystems-control implementations-examples of
Weighing machine and Binary multiplier.

TEXTBOOKS :
1. Switching & Finite Automata theory — Zvi Kohavi, TMH,2nd Edition.
2. Digital Design — Morris Mano, PHI, 3" Edition, 2006.

REFERENCES :

1. An Engineering Approach To Digital Design — Fletcher, PHI. Digital Logic — Application and
Design — John M. Yarbrough, Thomson.

2. Fundamentals of Logic Design — Charles H. Roth, Thomson Publications, 5th Edition, 2004.

3. Digital Logic Applications and Design — John M. Yarbrough, Thomson Publications, 2006.

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR

B.Tech II-11 Sem. (E.E.E)
(9A02406) NETWORK THEORY

UNIT-1 Three phase circuits- |

Three phase circuits: Phase sequence- Star and delta connection-Relation between line and phase
voltages and currents in balanced systems-Analysis of balanced three phase circuits- Measurement of
Active and Reactive power in balanced Three phase systems.



UNIT-11  Three phase circuits- 11
Analysis of Three Phase unbalanced circuits-Loop Method- Application of Millman’s Theorem- Star
Delta Transformation Technique — Two Wattmeter Method of measurement of three phase power.

UNIT-I111 D.C Transient Analysis

Transient response of R-L, R-C, R-L-C series circuits for D.C excitation-Initial conditions-solution
method using differential equation and laplace transforms, Response of R-L & R-C networks to pulse
excitation.

UNIT-1V A.C Transient Analysis
Transient response of R-L, R-C, R-L-C series circuits for sinusoidal excitations-Initial conditions-
Solution method using differential equations and laplace transforms

UNIT-V Two Port Networks - |
Two port network parameters — Z, Y, ABCD and hybrid parameters and their relations.

UNIT-VI Two Port Networks -11
Concept of transformed network - Two port network parameters using transformed variables-
Cascaded networks

UNIT-VII Fourier analysis of A.C Circuits

Fourier theorem- Trigonometric form and exponential form of Fourier series — conditions of
symmetry- line spectra and phase angle spectra- Analysis of Electrical Circuits to Non sinusoidal
periodic waveforms.

UNIT-VIHI Fourier Transforms
Fourier Integrals and Fourier Transforms — properties of Fourier Transforms and Application to
Electrical Circuits.

TEXT BOOKS:

1. Network Theory by N.Sreenivasulu, REEM Publications

2. Circuits & Networks by A. Sudhakar and Shyammohan S Palli, Tata McGraw- Hill
3. Electric Circuits- Schuam Series

REFERENCE BOOKS:

1. Network Analysis by M.E Van Valkenberg, Prantice Hall India, 3" Edition.
2. Electric circuit Analysis by C.L. Wadhwa, New Age international

3. Electric circuits by David A. Bell, Oxford University press

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR

B.Tech II-11 Sem. (E.E.E)
(9A02407) ELECTRICAL MACHINES - 11

Objective :

This subject facilitates to study the performance of Transformers which play a major role in
transmission and distribution of electrical power and Induction motors which are the major part of
industrial drives and agricultural pump sets.

UNIT-I: Single Phase Transformers — Construction & Operation
Single phase transformers-types - constructional details-minimization of hystersis and eddy current
losses-emf equation - operation on no load and on load - phasor diagrams



UNIT-11: Single Phase Transformers - Performance
Equivalent circuit - losses and efficiency-regulation. All day efficiency - effect of variations of
frequency & supply voltage on iron losses.

UNIT-111:Testing of Single Phase Transformer and Autotransformer

OC and SC tests - Sumpner’s test - predetermination of efficiency and regulation-separation of losses
test-parallel operation with equal and unequal voltage ratios - auto transformers-equivalent circuit -
comparison with two winding transformers.

UNIT-1V: Polyphase Transformers
Polyphase transformers - Polyphase connections - Y/Y, Y/A, AlY, AIA and open A, Third harmonics
in phase voltages-three winding transformers-tertiary windings- Scott connection.

UNIT-V: Three phase Induction Motors

Polyphase induction motors-construction details of cage and wound rotor machines-production of a
rotating magnetic field - principle of operation - rotor emf and rotor frequency - rotor reactance, rotor
current and pf at standstill and during operation.

UNIT-VI: Characteristics of Induction Motors

Rotor power input, rotor copper loss and mechanical power developed and their inter relation-torque
equation-deduction from torque equation - expressions for maximum torque and starting torque -
torque slip characteristic - double cage and deep bar rotors - equivalent circuit - phasor diagram -
crawling and cogging

UNIT-VII: Circle Diagram of Induction Motors

Circle diagram-no load and blocked rotor tests-predetermination of performance-methods of starting
and starting current and torque calculations

UNIT-VIII Speed Control Methods

Speed control-change of frequency; change of poles and methods of consequent poles; cascade
connection. injection of an emf into rotor circuit (qualitative treatment only)-induction generator-
principle of operation.

TEXT BOOKS:

1. Electric machinery - A.E. Fitzgerald, C.Kingsley and S.Umans, Mc Graw Hill Companies, 5"
edition

2. Electrical machines-PS Bhimbra, Khanna Publishers.

3. Electromechanics — Il , by Kamakshaiah

REFERENCE BOOKS:

1. Performance and Design of AC Machines by MG.Say, BPB Publishers

2. Theory of Alternating Current Machinery- by Langsdorf, Tata McGraw-Hill Companies, 2™
edition.

3. Electric Machines —by I.J.Nagrath & D.P.Kothari, Tata Mc Graw Hill, 7" Edition.2005

4. Fundamentals of Electric Machines by B. R. Gupta, Vandana singhal, 3" Edition, New age
international Publishers



JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR
B.Tech I1-11 Sem. (E.E.E)
(9A02408) ELECTRICAL MACHINES LAB -1
The following experiments are required to be conducted as compulsory experiments:

1. Magnetization characteristics of DC shunt generator. Determination of critical field resistance and
critical speed.

Load test on DC shunt generator. Determination of characteristics.

Brake test on DC shunt motor. Determination of performance curves.

Load test on DC compound generator. Determination of characteristics.

Hopkinson’s test on DC shunt machines. Predetermination of efficiency.

Fields test on DC series machines. Determination of efficiency.

Swinburne’s test and speed control of DC shunt motor. Predetermination of efficiencies.

Brake test on DC compound motor. Determination of performance curves.

NG~ LDN

In addition to the above eight experiments, atleast any two of the experiments from the following list
are required to be conducted:

9. Load test on DC series generator. Determination of characteristics.
10. Retardation test on DC shunt motor. Determination of losses at rated speed.
11. Separation of losses in DC shunt motor.

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR

B.Tech 11-11 Sem. (E.E.E) T P C
0 3 2

(9A02409) ELECTRICAL CIRCUITS AND SIMULATION LAB
PART-A: ELECTRICAL CIRCUITS

1) Verification of Thevenin’s and Norton’s Theorems

2) Verification of Superposition theorem and Maximum Power Transfer Theorem
3) Verification of Compensation Theorem

4) Verification of Reciprocity , Millmann’s Theorems

5) Locus Diagrams of RL and RC Series Circuits

6) Series and Parallel Resonance

7) Determination of Self, Mutual Inductances and Coefficient of coupling

8) ZandY Parameters

9) Transmission and hybrid parameters

10) Measurement of Active Power for Star and Delta connected balanced loads

11) Measurement of Reactive Power for Star and Delta connected balanced loads
12) Measurement of 3-phase Power by two Wattmeter Method for unbalanced loads
PART-B: PSPICE SIMULATION

1) Simulation of DC Circuits

2) DC Transient response

3) Mesh Analysis

4) Nodal Analysis

NOTE:
e PSPICE Software Package is necessary.
e Eight experiments are to be conducted from PART-A and any Two from PART-B



