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Ohjective:
This subject deals with the importance of HYDC transmission, analysis of
HVDC converters, Faults and protections, Harmonics and Filters, It also

deals with Reactive power control and Power factor improvements of the

sysiem. :
; www. intuworld.com
UNIT-1 BASIC CONCEPTS *. il il

Economics & Terminal equipment of HYDC transmission systems: Types of
HVDC Links — Apparatus required for HVDC Systems - Comparison of AC
&DC Transmission, Application of DC Transmission System — Planning &
Modern trends in D.C. Transmission,

UNIT-11 ANALYSIS OFHVDC CONVERTERS

Choice of Converter configuration — analysis of Graetz — characteristics
of 6 Pulse & 12 Pulse converters — Cases of two 3 phase converters in star
—star mode — their performance.

UNIT =11 CONVERTER & HYDC SYSTEM CONTROL
Principal of DC Link Control —Converters Control Characteristics — Firing
angle control — Current and extinction angle control — Effect of source
inductance on the system; Starting and stopping of DC link: Power Control
UNITLY REACTIVE POWER CONTROLIN HVDC

Reactive Power Requirements in steady state-Conventional control
strategies-Alternate control stratggies-sources of reactive power-AC Filters
— shunt ¢apacitors-synchronous condensers,

UNIT-Y POWER FLOW ANALYSIS INAC/DC SYSTEMS
Modelling of DC Links-DC Network-DC Converter-Controller Equations-
Solution of DC loadflow — P.U. System for d.c. quantities-solution of AC-
DC Power flow-Simultaneous method-Sequential method.

UNIT-VI CONVERTER FAULT & PROTECTION

Converter faults — protection against over current and over voltage |
converter station — surge arresters — smoothing reactors — DU breakers -
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Audible noise-space charge field-corona effects on DC lines-Radio
interference.

UNIT-VII HARMONICS

Generation of Harmonics —Characteristics harmonics.calculation of AC
Harmonics.Mon- Characteristics harmonics, adverse effects of harmonics —
Calculation of voltage & Current harmonics — Effect of Pulse number on
harmaonics

UNIT-VII FILTERS

Types of AC filters,Design of Single tuned filters ~Design of High pass
filters,
TEXTBOOKS:

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

2. EHVAC and HVDC Transmission Engineering and Practice — 5 Rao.

REFERENCE BOOKS:
. HVDC Transmission - FArrillaga.
2 Direct Current Transmission — by E.-W.Kimbark, John Wiley & Sons.

3. Power Transmission by Direct Current — by E.Uhlmann,
B.5 Publications.

www.fntuworld.com |
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(58009) NEURAL NETWORKS AND FUZZY LOGIC
(ELECTIVE-II)

Objective : This course introduces the basics of Neural Networks and
essentials of Artificial Neural Networks with Single Layer and Multilayer
Feed Forward Networks. Also deals with Associate Memories and introduces
Fuzzy sets and Fuzzy Logic system components. The Neural Network and
Fuzzy Network system application to Electrical Engineering is also presented.
This subject is very important and useful for doing Project Work.

Unit—1: Introduction to Neural Networks

Tntroduction, Humans and Computers. Organization of the Brain, Biological
Neuron, Biological and Artificial Neuron Models, Hodgkin-Huxley Neuron
Model, Integrate-and-Fire Neuron Model, Spiking Neuron Model,
Characteristics of ANN, McCulloch-Pitts Model, Historical Developments,
Potential Applications of ANN.  wrww. frtuworld.com |
Unit-II: Essentials of Artificial Neural Networks

Artificial Neuron Model, Operations of Artificial Neuron, Types of Meuron
Activation Function, ANN Architectures, Classification Taxonomy of ANN
- Connectivity, Neural Dynamics (Activation and Synaptic), Learning
Strategy (Supervised. Unsupervised, Reinforcement), Learning Rules. Types
of Application i

U 'l-ﬂi: Single Layer Feed Forward Neural Networks

Introduction, Perceptron Models: Discrete, Continuous and Multi-Category,
Training Algorithms: Discrete and Continuous Perceptron Netwarks,
Perceptron Convergence theorem, Limitations of the Perceptron Model,
Applications,

Unit- IV: Multilayer Feed forward Neural Networks

Credit Assignment Problem, Generalized Delta Rule, Derivation of
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Backpropagation (BP) Training, Summary of Backpropagation Al gorithm,
Kolmogorav Theorem, Learning Difficulties and Improvements.

UnitV:  Associative Memories

Paradigms of Associative Memory, Pattern Ma thematics, Hebbian Learning,
General Concepts of Associative Memory (Associative Matrix, Association
Rules, Hamming Distance, The Linear Associator, Matrix Memories, Content
Addressable Memory),

Unit - V1 Bidirectional Associative Memory (BAM)

Architecture, BAM Training Algorithms: Storage and Recall Algorithm, BAM

Energy Function, Proof of BAM Stability Theorem

Architecture of Hopfield Network: Discrete and Continuous versions,

Storage and Recall Algorithm, Stability Analysis, Capacity of the Hopfield

Network

Summary and Discussion of Instance/Memory Based Learning Algorithms,

Applications, LT _j‘nf,uwo rld. com |

Unit = VI1 : Classical & Fuzzy Sets : e

Introduction to classical sels - properties, Operations and relations; Fuzzy

sets, Membership, Uncertainty, Operations, propertics, fuzzy relations,

cardinalities, membership functions.

UNIT VIII: Fuzzy Logic System Components

Fuzzification, Membership value assignment, development of rule base and

decision making system, Defuzzification to crisp sets, Defuzzification

methods.

TEXT BOOK:

I Neuwral Networks, Fuzzy logic. Genetic algorithms: synthesis and
applications by Rajasekharan and Rai — PHI Publication.

2 Nureal networks by satish Kumar . TMH, 2004
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REFERENCE BOOKS:

|, Neural Networks — James A Freeman and Davis Skapura. Pearson
Education, 2002,

2. Neural Networks — Simon Hakins , Pearson Education

1, Neural Engineering by C.Eliasmith and CH.Anderson, PHI

4. Neural Networks and Fuzzy Logic System by Bart Kosko, PHI

Publications.
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(58010) LINEAR SYSTEMS ANALYSIS
(ELECTIVE-IIT)

UNITI STATE VARIABLE ANALYSIS
Choice of state variables in Electrical networks-Formulation of state
equations for Electrical networks-Equivalent source method Network

topological method - Solution of state equations-Analysis of simple
networks with state variable approach.

UNIT-II FOURIER SERIES AND FOURIER TRANSFORM
REPRESENTSATION

Introduction, Trigonometric form of Fourier series, Exponential form of
Fourier series, Wave symmetry, Fourier integrals and transforms, Fourier
transformof a periodic function , Properties of Fourier Transform , Parseval's
theorem , Fourier transform of some common signals, Fourier transform
relationship with Laplace Transform,

UNIT-II APPLICATIONS OF FOURIER SERIES AND FOURIER
TRANSFORM REPRESENTATION

Intreduction, Effective value and average values of non sinusoidal periodic
waves, cutrents, Power Factor, Effects of harmonics, Application in Circuit
Analysis, Circuit Analysis using Fourier Series, ;

UNIT -1V LAPLACE TRANSFORM APPLICATIONS

Application of Laplace transform Methods of Ananlysis - Response of RL,
RC, RLC Networks to Step, Ramp, and impulse functions, Shifting Theorem
— Convolution lntegral — Applications

UNIT-V TESTING OF POLYNOMIALS

Elements of realisability-Hurwitz polynomials-positive real functions-
Properties-Testing-Sturm’s Test, examples.

UNIT-VI NETWORK SYNTHESIS

Network synthesis:Synthesis of one port LC networks-Foster and Cauer

methods-Synthesis of RL and RC one port networks-Foster and Cauer
methods

B ——— ELECTRICAL & ELECTRONICS ENGINEERING 2008-2010

UNIT-VII SAMPLING baa .
Sampling theorm — Graphical and Analytical proof for Band thl‘.lllil:'![l.s.lgﬂ&]
impulse sampling, natural and Flat top Sampling. Remnmrucnw of signal
from its samples, effect of under sampling — Aliasing, introduction to Bﬂlm:l
Pass sampling, Cross correlation and auto correlal ton of fi unEL'iCl]I]i-. properties
of correlation function, Energy density spectrum, Power density specteum.
Relation between auto correlation function and Energy / Power spectral
density function.

UNIT-VII Z-TRANSFORMS
Fundamental difference between continous and discrete time signals, discrete
time complex. exponential and sinusoidal signals. periodicity of discrete
time complex exponential, concept of Z-Transtorm of a discrete sequence.
Distinction between Laplace, Fourier and Z-Transforms. Region of
convergence in Z-Transforms, constraints on ROC for various classes of
signals, Inverse Z-Transform properties of Z-Transforms.

TEXT BOOKS: .

I Network and Systems — D Roy Chowdhary, New Age International
2 Network Analysis and Synthesis — Umesh Sinha- Satya Prakashan

www,fntuworld.com |

Publications

REFERENCE BOOKS:

1. Linear System Analysis — AN Tripathi, New Age [nternational

2 Engineering Network Analysis and Filter Desgin- Gopal G Bhisk &
Umesh

&, Linear system anlysis by A.Cheng, Oxford publishers.
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{58011) RELIABILITY ENGINEERING AND
APPLICATIONS TO POWER SYSTEMS
(ELECTIVE-IIT}

UNIT-I Basics of Probability theory & Distribution

Basic probability theory — rules for combining probabilities of events -
Bernoulli’s trials — probabilities density and distribution functions — binomial
distribution - expected value and standard deviation of binomial distribution.

UNIT-II Network Modelling and Reliability Analysis

Analysis of Series, Parallel, Series-Parallel networks — complex networks —
decompoesition method. ¥
UNIT-111 Reliability functions
Reliability functions f(t), F(t), Rit), h(t) and their relationships — exponential
distribution ~ Expected value and standard deviation of exponential
distribution — Bath tub curve — reliability analysis of series parallel networks
using exponential distribution — reliability measures MTTE. MTTR, MTBE.
UNIT -1V Markov Modelling

Markov chains — concept of stochastic transitional probability Matrix,
Evaluation of limiting state Probabilities. — Markov processes one
component repairable system — time dependent probability evaluation using
Laplace transform approach — evaluation of limiting state probabilities using
STPM — two component repairable models,

_Wu,fﬁtuwarﬂdfcam

UNIT-V Frequency & Duration Techniques

Frequency and duration concept — Evaluation of frequency of encountering
state. mean cycletime, for one . lwo component repairable models — evaluation
ol cumulative probability and cumulative frequency of encountering of
merged states,

UNIT-VI Generation System Reliability Analysis

Reliability model of a generation system- recursive relation for unit addition
and removal - load modeling - Merging of generation load model — evaluation
of transition rates for merged state model — cumulative Probahility, cumulative
frequency of failure evaluation — LOLP, LOLE.

87 — ELECTRICAL & ELECTRONICS ENGINEERING 200%-2010

UNIT-VII Composite Systems Reliability Analysis
Decompositions method — Reliability Indices — Weather Effects on
Transmission Lines.

INIT- VI Distribution System and Reliability Analysis
Basic Concepts ~ Evaluation of Basic and performance reliability indices of

radial networks. W -jﬂ f11 warﬂfcc:_-';ﬂ ‘

TEXTBOOKS: "

I.  Reliability Evaluation of Engg. System — R, Billinton, R.N. Allan, Plenum
Press, New York, reprinted in India by B.5.Publications, 2007.

2. Reliability Evaluation of Power systems — R. Billinton, R.N.Allan, Pitman
Advance Fublishing Program, Néw York, reprinted in India by
B.5.Publications; 2007,
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(58012) ADVANCED CONTROL SYSTEMS
(ELECTIVE -1V)

Ohjective :

This subject deals with state space, describing function, phase plane and

stability analysis including controllability and observability. Tt also deals

with modern control and optimal control systems.

UNIT -ISTATE SPACEANALYSIS

State Space Representation, Solution of State Equation, State Transition

Matrix, Canonical Forms — Controllable Canonical Form, Observable

Canonical Form, Jordan Canonical Form.  Wiwuw, jntuworld, com |

UNIT-II CONTROLLABILITY AND OBSERVABILITY '

Tests for controllability and observability for continuous time systems —

Time varying case, minimum energy control, time invariant case, Principle

of Duality, Controllability and observability form Jordan canonical form and

other canonical forms.

UNIT-II DESCRIBING FUNCTION ANALYSIS

Introduction to nonlinear systems. Types of nonlinearities, describing
functions. describing function analysis of nonlinear control systems.
UNITIV PHASE-PLANE ANALYSIS

Introduction to phase-plane analysis, Method of Tsoclines for Constructing
Trajectories, singular points, phase-plane analysis of nonlinear control
systems.

UNIT-Y STABILITY ANALYSIS

Stability in the sense of Lyapunov., Lyapunov’s stability and Lypanov’s
instability theorems, Direct method of Lypanov for the Linear and Nonlinear
continuous fime autonomous systems,

UNIT-VI MODAL CONTROL

Effect of state feedback on controllability and observability, Design of State

Feedback Control through Pole placement. Full order observer and reduced
arder observer,

ELECTRICAL & ELECTRONICS ENGINEERING 20092010
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UNIT-VII CALCULUS OF VARIATIONS

Minimization of functionals-of single function, Constrained minimization.
Minimum principle. Control variable inequality constraints. Control and
state variable inequality constraints. Euler Lagrangine Equation.
UNIT-VIII OPTIMAL CONTROL

Formulation of optimal control problem. Minimum time, Minimum energy.
minimum fuel problems. State regulator problem. Output regulator problem.
Tracking problem, Continuous-Time Linear Regulators.

TEXT BOOKS:
I, Modern Control System Theory — by M. Gopal, New Age International
Publishers, 2™ edition, 1996 _
2. Modern Contral Engineering — by K. Ogata, Prentice Hall of India, 37
edition, 1998
REFERENCE BOOKS:
. Control Systems Engineering by LLJ. Nagarath and M.Gopal, New Age
International (P} Led.

2. Digital Control and State Variable Methods — by M. Gopal, Tata Mc
Graw-Hill Companies, 1997,

3. Systems and Control by Stainslaw H. Zak , Oxford Press, 2003.

4. Modern control SYetem - By Dorf, Pearson 3

www. fntuworld.com |
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(58013) EHV AC TRANSMISSION
(ELECTIVE-TV)
Unit ~1: Preliminaries: www.jntuworld,com |

Necessity of EHV AC transmission — advantages and i:u*ul':flems—pw.'cr
handling capacity and line losses- mechanical considerations — resistance
of conductors — properties of bundled conductors — bundle spacing and
bundle radius- Examples.

Unit~II: Line and ground reactive parameters:

Line inductance and capacitances - sequence inductances and capacitances
— mades of propagation — ground return - Examples

Unit - I11: Voltage gradients of conductors:

Electrostatics — field of sphere gap — field of line changes and properties —
charge — potential relations for multi-conductors — surface voltage gradient
on conductors — distribution of voltage gradient on sub-conductors of
bundle — Examples.

Unit—1V: Corona effects - I;

Power loss and audible noise (AN) - corona loss formulae — charge voltage
diagram — generation, characteristics - limits and measurements of AN —
refation between |-phase and 3-phase AN levels — Examples.

Unit - V: Corona effects —I1:

Radio interference (RI) - corona pulses generation, properties, limits —
frequency spectrum — modes of propagation — excitation function —
measurement of RI, RIV and excitation functions - Examples.

Unit — VI: Electro static field:

Electrostatic field: calculation of electrostatic field of EHV/AC lines — effect
on humans, animals and plants — electrostatic induction in unenergised
circuit of double-circuit line — electromagnetic interference-Examples,
Unit- VII: Traveling wave theory

Traveling wave expression and solution- source of excitation- terminal
conditions- open circuited and short-circuited end- reflection and refraction
coefficients-Lumped parameters of distribured lines-generalized constants-

ELECTRICAL & ELECTROMICS ENGINEERING 2009-2010
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No load voltage conditions and charging current.
Unit=VIII: Voltage control: _
Power circle diagram and its use - voltage control using synchronous
condensers - cascade connection of shunt and series compensation — su_h
synchronous resonance in series capacitor — compensated lines — static
VAR compensating system,
TEXT BOOKS: ’

1. EHVAC Transmission Engineering by B. D. Begamudre, New Age

International (p) Ltd.
2. HVAC and DC Transmission by 8. Rao
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(58014) COMPUTER SYSTEM ORGANIZATION
(ELECTIVE-IV)

Ohbjective:

* Is to acquaint budding engineers with the basic principles of
organization, operation and performance of modern-day computer
systems,

*  Itcoversall aspects of computer technology. from the undertying
integrated circuit technology used to construct computer
components, to the use of parallel organization concepts in
combining those components.

UNIR:  Www.jntuworld.com |

BASIC STRUCTURE OF COMPUTERS: Computer Types, Functional unit,
Basic OPERATIONAL concepts, Bus structures, Software, Performance.,
multiprocessors and multi computers. Data Representation. Fixed Point
Representation. Floating — Point Representation. Error Detection codes,
UNIT-IT:

REGISTER TRANSFER LANGUAGE AND MICROOPERATIONS: Register
Transfer language. Register Transfer Bus and memory transfers, Arithmetic
Mircrooperatiaons, logic micro operations, shift micro operations, Arithmetic
logic shift unit. Instruction codes. Computer Registers Computer instructions
= Instruction cycle.

UNIT -10T:

Memaory — Reference Instructions. Input — Output and Interrupt. STACK
organization. Instruction formats. Addressing modes. DATA Transfer and
manipulation. Program control. Reduced Instruction sel computer
UNIT-IV:
MICRO PROGRAMMED CONTROL.:Control memory, Address sequencing,
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microprogram example, design of control unit Hard wired control.
Microprogrammed control

UNIT-V:

THE MEMORY S5YSTEM:Basic concepts semiconductor RAM memories.
Read-only memeries Cache memories performance considerations, Virtual
memories secondary storage.

UNIL-VL:

INPUT-OUTPUT ORGANIZATION: Peripheral Devices, Input-Output
Interface, Asynchronous data transfer Modes of Transfer. Priority Interrupt
Direct memory Access.

uNievi: - www. jntuworld.com

PIPELINE AND VECTOR PROCESSING:Parallel Processing, Pipelining,
Arithmetic Pipeline, Instruction Pipeline, RISC Pipeline Vector Processing,
Array Processors.

UNIT-VII:

MULTIPROCESSORS Characteristics or Multiprocessors, Interconnection
Structures, Interprocessor Arbitration. InterProcessor Communication and

Synchronization Cache Coherance. Shared Memory Multiprocessors.

TEXT BOOKS:

1. Computer Systems Architecture — M.Moris Mano, IIIrd Edition, PHI/
Pearson.

2. Computer Organization and Architecture — William Stallings Sixth
Edition, PHI/Pearson.

REFERENCES:

1
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Computer Organization and Architecture by V.Rajaraman and
T.Radhakrishnan, PHI Publications

. Structured Computer Organization — Andrew 5. Tanenbaum, 4* Edition

PHLPearson.

Fundamentals or Computer Organization and Design, - Sivaraama
Dandamudi Springer Int. Edition.

Computer Organization— Carl Hamacher, Zvonks Vranesic, SafeaZaky,
Vih Edition, McGraw Hill.
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