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Power Electronics: Circuits, Devices and Applications (3rd Edition) by M. H.
Rashid, 2003.

Power Electronics: Converters, Applications, and Design by Ned Mohan,
2002.

Power Electronics, A First Course: Simulations and Laboratory

Implementations by Ned Mohan, 2023.

Electric Motors and Drives: Fundamentals, Types and Applications by
Austin Hughes, 2006.

Power Electronics by Daniel Hart, January 2010 ,McGraw Hill.

Power Electronics by Cyril W Lander ,1987 ,McGraw Hill

Ogata, K. (2010).Modern Control Engineering, Prentice Hall.

Nise, N. S. (2011). Control Systems Engineering, John Wiley.

Dorf, R. C. and R. H. Bishop (2011). Modern Control Systems, Prentice
Hall.

M.G. Say and E.O. Taylor, Direct Current Machines, Pitman Pub.

H.C. Gerhard Henneberger, Electrical Machines.

B.L.Theraja , A Textbook of Electrical Technology in S.lI. units, S. Chand
S.K. Pillia, First Course on Electrical drivers

S.Dewan, G. Slemon & A. Straughen, Power Semiconductor Drives, John
Wiley Pub.

Fitzgerald, C. Kingsley & A. Kusko, Electric Machinery, McGraw—Hill Pub.
Glover, J. D., Overbye, T. and Sarma, M.S., Power System Analysis and
Design, 6th Ed., Cengage Learning, 2016.

Weedy, B., Cory, B. and Jenkins, N., Electric Power Systems, 5th Ed.,
Wiley, 2012.

Grainger, J. and Stevenson, W., Power System Analysis, McGraw Hill,




1994.
Stevenson, W., Elements of Power System, 4th Ed., McGraw Hill, 1982.

Elgerd, O. I., Electric Energy Systems Theory an Introduction, TMG Pub.,

1982.
Guile, A. and Paterson, W., Electrical Power Systems, Pergamon Press,

1977.
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Signal classification

of periodic and non-

periodic signal




Fourier series and

Fourier transform

Classification of
system ,power
spectral density,

correlations

Noise: Types, power
calculation, thermal
white Gaussian
noise (AWGN)

BAND-LIMITED
noise (base band and
band pass) , Noise
through linear

systems

AM/DSB-LC,
AM/DSB-SC,

AM/SSB-SC,
AM/VSB, Noise in
AM System

Midterm exam

Modulation and

demodulation of

various types of AM

Angle modulation
:Frequency
modulation (FM)

NBFM, NBPM,
WBPM

Week 11

Modulation and

demodulation of FM

Week 12

Phase modulation
(PM)

Week 13

Modulation and

demodulation of PM

Week 14




Noise in angle

modulation

Week 15

Preparatory week
before the final

Exam
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Communication systems —simon haykins
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Chapter One: Operational Amplifier

1.1 Introduction
1.2 Amplifier Fundamentals
1.3 Operational Amplifier
1.3.1 The Ideal Op-Amp
1.4 Basic Op-Amp Configurations
1.4.1 The Inverting
Configuration
1.4.2 The Noninverting
Configuration
1.4.3 The Voltage Follower

1.5 Ideal Op-Amp Circuit
Analysis
1.5.1 Summing
Amplifier
1.5.2 The Difference
Amplifier
1.5.2.1 Input
Signal Modes
1.5.2.2 Common-

Mode Rejection Ratio

1.5.3 The Integrator
Amplifier

1.5.4 The Differentiator
Amplifier

1.6 Op Amp Specifications —
DC Offset Parameters

1.6.1 Offset Currents and
Voltages




1.7 Op Amp Specifications —
Frequency Parameters
1.7.1 Gain—Bandwidth
1.71.13dB
Open-Loop Bandwidth
1.7.1.2 Closed-
Loop Bandwidth
1.7.2 Slew Rate (SR)
1.7.3 Maximum Signal

Frequency

Chapter Two: Feedback

Amplifier
2.1 Negative Feedback

+ Quiz

2.2 ldeal Feedback Topologies

2.2.1 Voltage Amplifier
(Series-Shunt)

2.2.2 Current Amplifier
(Shunt-Series)

2.2.3 Transconductance

Amplifier (Series-Series)

2.2.4 Transresistance
Amplifier (Shunt-Shunt)

2.3 Impedance in Feedback
Amplifiers

2.3.1 Input Impedance —
Series Mixing (Voltage &
Transconductance)

2.3.2 Input Impedance —
Shunt Mixing (Current &
Transresistance)

2.3.3 Output Impedance
— Series Sampling (Current &

Transconductance)




2.3.4 Output Impedance
— Shunt Sampling (Voltage &
Transresistance)

2.4 Practical Feedback
Amplifiers
2.4.1 Voltage (Series-
Shunt) Feedback
2.4.1.1 Op-Amp
Amplifier
2412 FET
Amplifier
24.1.3BJT
Amplifier
2.4.2 Transconductance
(Series-Series) Feedback
24.2.1BJT
Amplifier
2.4.3 Transresistance
(Shunt-Shunt) Feedback
2.4.3.1 Op-Amp
Amplifier
2432 FET

Amplifier

Midterm Exam

Week 10

Chapter Three: Active Filter
3.1 Introduction

3.2 Filter Transmission, Types,
and Specifications

3.2.1 Filter Transmission

3.2.2 Filter Types

3.2.3 Filter Response
Specifications

3.2.3.1 Low-Pass

Filter

Week 11




3.2.3.2 High-Pass
Filter
3.2.3.3 Band-
Pass Filter
3.2.4 Filter Transfer

Function

3.3 Butterworth and Chebyshev
Filters

3.3.1 Butterworth Filter

3.3.1.1 Natural

Mode Identification

3.3.2 Chebyshev Filter

3.3.3 The Damping
Factor

3.3.4 Critical Frequency
and Roll-Off Rate

Week 12

3.4 Active Low-Pass Filter
3.4.1 Single-Pole Filter
3.4.2 Sallen-Key Low-
Pass Filter
3.4.3 Cascaded Low-
Pass Filters
3.5 Active High-Pass Filter
3.5.1 Single-Pole Filter
3.5.2 Sallen-Key High-
Pass Filter
3.5.3 Cascaded High-
Pass Filter

Week 13

3.6 Active Band-Pass Filter
3.6.1 Cascaded Low-

Pass and High-Pass Filter

3.6.2 Multiple-Feedback
Band-Pass Filter

3.6.3 State-Variable




Filter

Band-Stop Filter

3.6.4 The Biquad Filter
3.7 Active Band-Stop Filter
3.7.1 Multiple-Feedback

Quizz and seminar

Week 15

final Exam

Preparatory week before the

Week 16
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® Robert L. Boylestad, “Electronic
Devices and Circuit Theory”, 11TH
Edition, Pearson Education Limited,

2015.

((@any of Aungiall ) dyslladl) ) iall (i<l

e Thomas L. Floyd, “Electronic Devices,
Electron Flow Version”, 9TH Edition,
Pearson Education Limited, 2015.
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Introduction, periodic
functions properties,

sine and cosine form

half range series, complex

Fourier series

Parseval's theorem, Fourier




integral, Fourier transform

Properties

convolution theorem, power
spectral, density and
correlations ,signals and linear

systems, applications

Region of convergence,

properties of Z-transforms

Z-transform pairs, the inverse

of Z transform

Analysis of discrete-time
systems, Z-transform

applications.

Midterm exam and Related

rates

Functions of complex
variables, complex

differentiation

analytic functions and its
properties, integration in the

complex plane

Cauchy’s theorem, Cauchy’s

integral formula for simply and

multiply connected regions

Taylor’s and Laurent series,

the residue theorem

Week 12

Legendre’s equation,
Legendre’s polynomials,

Week 13

Bessel functions of the first
and second orders, Bessel
function properties.

Week 14

Wave equation, Laplace
equation, solution of boundary
condition problems, general

solution

Week 15




final Exam

Preparatory week before the

Week 16
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"Advanced Engineering Mathematics" by
Erwin Kreyszig

"Principles of Mathematical Analysis" by
Walter Rudin
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"Introduction to the Theory of Computation™
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INTRODUCTION
Brief History of -
Automatic Control
System Configurations
and Analysis

Different Between -
Closed- and Open-
Loop

Applications of control
systems

MODELING IN THE
FREQUENCY DOMAIN
Laplace Transform -
Review

The Transfer Function -
Electrical Network -
Transfer Functions,
Translational -
Mechanical System
Transfer Functions

MODELING IN THE
FREQUENCY DOMAIN
Rotational Mechanical -
System Transfer
Functions
Electromechanical -
System Transfer
Functions

Electric Circuit -
Analogs

Nonlinearities -
Linearization -

REDUCTION OF
MULTIPLE SUBSYSTEMS
Introduction -

Block Diagrams -
Analysis and Design of -
Feedback Systems
Signal-Flow Graphs -
Mason’s Rule -




TIME RESPONSE
Introduction -

Poles, Zeros, and -
System Response
First-Order Systems -
Second-Order System -
Underdamped Second-
Order Systems

Delay time, Rise time,
Peak time, Settling
time, Maximum
overshoot

TIME RESPONSE
System Response with
Additional Poles
System Response with
Zeros

Effects of -
Nonlinearities upon
Time Response
System Response with
Additional Poles
System Response with
Zeros

Effects of -
Nonlinearities upon
Time Response

Mid Term

STEADY-STATE ERRORS
Introduction -
Steady-State Error for -
Unity Feedback

Systems

Static Error Constants -
and System Type

STEADY-STATE ERRORS
Steady-State Error -
Specifications

Steady-State Error for -
Disturbances

Steady-State Error for -
Nonunity Feedback

Systems




Sensitivity -

STABILITY
Introduction -
Routh-Hurwitz -
Criterion

STABILITY
Routh-Hurwitz -
Criterion: Special
Cases

ROOT LOCUS
TECHNIQUES
Introduction -

Defining the Root -
Locus

Properties of the Root -
Locus

Sketching the Root -
Locus

Refining the Sketch -

ROOT LOCUS
TECHNIQUES
Transient Response -
Design via Gain
Adjustment
Generalized Root -
Locus

Root Locus for -
Positive-Feedback
Systems

Pole Sensitivity -

DESIGN VIA ROOT LOCUS
Introduction -

Improving Steady- -

State

Improving Transient -
Response via Cascade
Compensation

DESIGN VIA ROOT LOCUS
Improving Steady- -

State Error and

Transient Response

Feedback -

Compensation

Physical Realization of -




Compensation Error
via Cascade
Compensation

Preparatory week before the
final Exam

Week 16

_)_)M\#’S )

gJY\ e Gl ) o
A2 0 dag s e sy il
a0 0 sl
da Yo Juadll Caad el
a Ve Sl pladal

U""‘..)ﬂb (»J:C\S\ J.JLAA DY

¢ CONTROL SYSTEMS ENGINEERING BY
NORMAN S. NISE K. OGATA, MODERN
CONTROL ENGINEERING,5TH EDITION

® Modern Control Systems (Richard C. Dorf & Robert
H. Bishop)
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Electrical Breakdown
in Gases, Solids and
Liquids Classical gas
laws

the sparking voltage
Paschen's law, the
breakdown field strength

breakdown in uniform and
non-uniform fields, partial
breakdown and corona,
polarity effect, breakdown
in solids and liquids.

Electrostatic field
distribution,
breakdown strength
of insulating
materials

fields in homogeneous
materials, fields in
multilayer materials

stress control,

experimental field
analysis techniques.

AC, DC, and impulse high
voltages,

testing transformers,
series resonant
circuits

impulse voltages,
operation and
construction of
impulse generators.

Voltage
measurements by
spark gaps

Week 10

sphere gaps, uniform
field gaps

Week 11

electrostatic
voltmeters, voltage
dividers.

Week 12

Over-voltages and
Insulation

Week 13




Coordination:

The lightning
mechanism simulated
lightning surges for
testing

protection against Week 14
over-voltages
Insulation Week 15
coordination.

Week 16
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Structure of power system and its
. Week 1
elements, major sources of




primary energy,

power stations, steam, hydro, gas
turbines, nuclear, M.H.D

generation

renewable energy sources, solar
energy, wind generators, other

renewable sources

AC and DC single and 3-phase
transmission, development of

electric power in Iraq

Economics of generation, load
curves, choice of size and number

of generator units

effect of system voltage on
transmission efficiency of power

supply system

Mid-term + choice of
transmission voltage, power factor
improvement, most economical

power factor

Conductor materials, line

supports, sag,

Week 8

calculation of sag, effect of wind

and ice,

Week 9

insulators, voltage distribution

over an insulator string,

Week 10

string efficiency, improving string

efficiency

Week 11

Phenomenon, disruptive critical
voltage, visual critical voltage,
corona losses, factor and

conditions affecting corona losses.

Week 12

Conductor materials, insulating

materials, sheathing end armoring

Week 13




materials, types of cables

insulation resistance, stress and

capacitance, use of inter sheaths,
) ) Week 14
capacitance grading, power factor

in cables.

capacitance in three core cables,
thermal characteristics,

. Week 15
comparison between overhead

lines and underground cables

Preparatory week before the
. Week 16
final Exam
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System”, S. Chand, 2005

Stevenson, W. D. (1994). Power Systems:
Analysis and Design. McGraw-Hill

Hadi Saadat, “Power System Analysis”, (Lolaall ) Lyl aanlyal)
Tata McGraw-Hill, 2002.

T. K. Nagsarkar, “Power System Analysis”,
Oxford University Press, 2014.
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Introduction to the
microprocessor and computer & Week 1

microprocessor organization
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Introduction to the
microprocessor and computer &
microprocessor organization

Micro-architecture of the 8086
Microprocessor: Introduction to
Microarchitecture of the
8086Microprocessor. and
Software Model of the

8086 Microprocessor

Micro-architecture of the 8086
Microprocessor: Introduction to
Microarchitecture of the
8086Microprocessor. and
Software Model of the

8086 Microprocessor

microprocessors architecture
and its operations

CPU machine and assembly
language

Addressing Modes:

Register, immediate,

direct, register indirect,
based-plus-index, register
relative, and base relative plus-
index addressing

microprocessors architecture
and its operations

CPU machine and assembly
language

Addressing Modes:

Register, immediate,

direct, register indirect,
based-plus-index, register
relative, and base relative plus-
index addressing

microprocessors architecture
and its operations

CPU machine and assembly
language

Addressing Modes:

Register, immediate,

direct, register indirect,
based-plus-index, register
relative, and base relative plus-




index addressing

Instruction Set and
Programming: Data Movement
Instructions

Instruction Set and
Programming: Data Movement Week 9
Instructions

string Instructions Week 10

Arithmetic Instructions Week 11

Arithmetic Instructions Week 12

Logic Instructions Week 13

INTERFACING
MICROCONTROLLER
Programming Timers — Serial Week 14

Port Programming — Interrupts
Programming — LCD

& Keyboard Interfacing — ADC,
DAC & Sensor Interfacing —
External Memory Interface- Week 15
Stepper Motor and Waveform
generation.

Prepare for the final exam Week 16
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. Barry B. Brey, “The Intel Microprocessors (S o) aagiall ) 4 sllaall 5 jaall sl
8086/8088, 80186/80188, 80286,80386, 80486,
Pentium, and Pentium Pro Processor Architecture,

Programming, and Interfacing”, 6th Edition,
Prentic-Hall Inc., 2003.
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Construction and principal operation
of 3-Phase Induction Motors,
production of rotating magnetic field

Equivalent circuit of 3-Phase
Induction Motors, No-load test, and

blocked rotor test.

Power stages, efficiency, and losses
of 3 phase induction motor

Torque-speed characteristics, starting
and maximum torque

Starting of 3-phase induction motor:
Variable resistance in stator, auto-
transformer method, star-delta

method, and soft starting methods.

Speed control of 3-phase induction
motor, braking of 3-phase induction

motor

Induction generator. Working
principle, construction,

Types of induction generator,
applications, characteristics of slip-
torque and the output power

Single phase induction motors:

Construction and working principle,

Week 9

Production of rotating magnetic
field, double field theory,
symmetrical theory.

Week 10

Torque speed characteristics, starting

methods of 1 phase induction motor

Week 11

Types of single-phase induction
motor, Application of 1 phase

induction motor

Week 12

General equivalent circuit, no-load

Week 13




test, and blocked rotor test, phasor

diagram of 1 phase induction motor

Power stages, losses, separation the
mechanical and iron losses, and

efficiency

Speed control of 1 phase induction
motor, circle diagram of 1 phase

induction motor

Preparatory week before the final

Exam

Week 16
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Theraja BL Theraja AK.A Textbook of
Electrical Technology. New Delhi India: S.
Chand;

Principles of electrical machines V.K. Mehta
Rohit Mehta, Pub, S. Chand, India
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sampling theorem

pulse modulation PAM
pulse modulation PWM AND PPM




Signal multiplexing TDM and FDM Week 4
pulse code modulation PCM Week 5
data modulation (DM) Week 6
Midterm Week 7

signaling format (unipolar , bipolar,
_ Week 8
and spilt- phase Manchester),

quantization noise in PCM and DM Week 9

sinusoidal digital modulation ASK,
PSK, FSK,
noise in ASK, PSK, FSK Week 11

Week 10

Transmission line :Equivalent circuit Week 12
characteristic impedance , phase

. Week 13
velocity

reflection coefficient, standing
Week 14
wave,quarter-wave transformer

smith chart calculation and stub
) Week 15
matching.

Preparatory week before the final
Week 16
Exam
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FREQUENCY RESPONSE
TECHNIQUES
- Introduction
- Asymptotic
Approximations:
Bode Plots
Introduction to the
Nyquist Criterion
Sketching the
Nyquist Diagram

FREQUENCY RESPONSE
TECHNIQUES
- Gain Margin and
Phase Margin via
the Nyquist
Diagram
Stability, Gain
Margin, and Phase
Margin via Bode
Plots

FREQUENCY RESPONSE
TECHNIQUES




Stability via the
Nyquist Diagram

Relation  Between
Closed-Loop
Transient and
Closed-Loop
Frequency
Responses
Relation  Between
Closed- and Open-
Loop Frequency
Responses
Relation  Between
Closed-Loop
Transient and
Open-Loop
Frequency
Responses
Steady-State Error
Characteristics
from Frequency
Response
Systems with Time

Delay

DESIGN VIA FREQUENCY
RESPONSE

Transient Response
via Gain
Adjustment,

Lag Compensation
Lead Compensation
Lag-Lead
Compensation

STATE SPACE ANALYSIS

Introduction, Some
Observations,

The General State-
Space
Representation,
Applying the State-
Space
Representation,

STATE SPACE ANALYSIS

Converting a




Transfer  Function
to State Space
Converting  from
State Space to a
Transfer Function

- Linearization

Mid Term

DESIGN VIA  STATE
SPACE

- Introduction

- Controller Design

- Controllability

- Alternative

Approaches to
- Controller Design

DESIGN VIA  STATE
SPACE
- Observer Design
- Observability
- Alternative
Approaches to
Observer Design
Steady-State Error
Design via Integral
Control

PID Control Design
- Introduction
- Ziegler—Nichols
Rules for Tuning
PID Controllers
- Design of PID,

Week 10

PID Control Design
- Controllers  with
Frequency-
Response Approach
Design of PID
Controllers with
Computational
Optimization
Approach
Modifications  of
PID Control
Schemes

Week 11

PID Control Design

Week 12




- Two-Degrees-of-
Freedom Control
Zero-Placement
Approach to
Improve Response
Characteristics

Robust Control Systems

- Introduction

- Robust Control
Systems and Week 13
System Sensitivity

- Analysis of
Robustness

Robust Control Systems

- Systems with
Uncertain
Parameters
The Design of Week 14
Robust Control
Systems
The  Design  of
Robust PID-
Controlled Systems

Robust Control Systems

- The Robust Internal
Model Control
System
Design Examples
The Pseudo-
Quantitative
Feedback System

Preparatory week before the Week 16
final Exam
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. CONTROL SYSTEMS ENGINEERING BY (@ins o Longial ) Ayslhad 5, il
NORMAN S. NISE

. K. OGATA, MODERN CONTROL
ENGINEERING,5TH EDITION
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Chapter One: Oscillators
1.1 The Oscillator

1.2 Feedback Oscillator
1.2.1 Positive Feedback
1.2.2 Conditions for
Oscillation

1.3 RC Oscillators

1.3.1 Wien-Bridge Oscillator
1.3.2 Phase-Shift Oscillator
1.3.3 Twin-T Oscillator

1.4 LC Oscillators

1.4.1 Colpitts Oscillator
1.4.2 Clapp Oscillator
1.4.3 Hartley Oscillator
1.4.4 Armstrong Oscillator
1.4.5 Crystal-Controlled
Oscillator

1.5 Relaxation Oscillators
1.5.1 Triangular-Wave
Oscillator

1.5.2 Sawtooth Voltage-
Controlled Oscillator (VCO)
1.5.3 Square-Wave Oscillator




Quiz

Chapter Two: Voltage Regulators
2.1 Voltage Regulation

2.1.1 Line Regulation

2.1.2 Load Regulation

2.3 Basic Linear Shunt Regulators

2.4 Basic Switching Regulators
2.4.1 Step-Down
Configuration

2.4.2 Step-Up Configuration
2.4.3 Voltage-Inverter
Configuration

Midterm Exam

Chapter Three: Timing Circuits
3.1 Multivibrator

3.1.1 Monostable

Multivibrator Circuits

3.1.1.1 Simple NAND

Gate Monostable Circuit

3.1.1.2 NOT Gate

Monostable Multivibrator

3.1.1.3 NOR Gate
Monostable Multivibrator
3.1.1.4 Monostable
Multivibrator circuit using
Transistors

3.1.2 Astable Multivibrator
Circuits
3.1.2.1 NAND Gate
Astable Multivibrator
3.1.2.2 Astable
multivibrator using NPN transistors
3.1.2.3 Switching
Times and Frequency of Oscillation
3.1.3 Bistable Multivibrator
Circuits
3.1.3.1 Schmitt
Trigger

3.2 The IC 555 Timer
3.2.1 Monostable
Operation

Week 13

3.2.2 Astable
Operation

Week 14




Quiz

Week 15

Exam

Preparatory week before the final Week 16
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* Robert L. Boylestad, “Electronic Devices and
Circuit Theory”, 11TH Edition, Pearson Education
Limited, 2015.

* Thomas L. Floyd, “Digital Fundamentals”, 11TH
Edition, Pearson Education Limited 2015.
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Introduction, Solution of non-linear
equations (roots finding) graphical
method, bisection method
Solving Nonlinear Equation by
method of iteration, Newton's method

Solving Nonlinear Equation by the
secant method




Matrix notation, Gaussian elimination
method

Gauss-Seidel iteration method, Gauss-
Jrodan Elimination Method

evaluation of the inverse of a matrix,
matrix inverse method, LU
factorization method

Mid- term + Eigenvalue and
Eigenvectors. Methods of evaluation
matrix function.

Finite Difference Method Forward
difference

Finite Difference Method Backward &
Divided difference

Polynomial interpolation, linear
interpolation, quadratic interpolation, Week 10
higher degree interpolation
(LaGrange's interpolation)
Newton’s Interpolation, error in Week 11
polynomial interpolation.
Derivatives from interpolating
polynomials trapezoidal rules for Week 12
numerical integration
Simpson’s rules for numerical Week 13
integration
Initial value problems by Euler and Week 14
modified Euler Method,

4" order Runge-Kutta Methods Week 15

Preparatory week before the final Week 16
Exam
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e "Advanced Engineering Mathematics" by (s of Aungall ) Apsllaall 3) jiall i)
Erwin Kreyszig

e ”’Advanced Engineering Mathematics’’ by
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Line resistance, line inductance, single-

phase line with multi-conductors,

bundling,




Line inductance of three-phase

transmission systems,

Single-phase and three-phase

capacitance.

Representation of lines, short, medium,

long T.L.,

the equivalent circuit of a long

transmission line,

power factor flow through a

transmission line,

power circle diagram, line regulation,
reactive compensation of transmission

line

Various distribution system circuit

components,

Representation and parameters radial,
ring, spike, spindle, and interconnected

systems

Voltage level, selecting various system
components, transformers, cables,

overhead lines

Week 10

voltage drop & power loss calculations,

economic considerations.

Week 11

Single rising mains, individual floor
supply, ring supply, double feed and
grouped supply,

vertical and horizontal supply systems,

main, sub main, and final distribution

boards

Special features, equipment layout,

cable trenches, cable trays,

Week 14

Grounding, emergency power supply

Week 15

Preparatory week before the final

Exam

Week 16




Dl api L))

g_“\\ﬂ ERWEN QL.;JJX\ &J)S
A2 0 Aag s e sy il
a0 0 ) saall
a0 Y Jeadll Ciad laial
:\..;JJ Yo ‘5:11.@.4 ul.;fm\

U‘“"..)ﬂ‘} (J,:\S\ JJL»AA AY

V. K. Mehta and Rohit, “Principles of Power
System”, S. Chand, 2005

Stevenson, W. D. (1994). Power Systems:
Analysis and Design. McGraw-Hill.
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Fundamentals of discrete time
systems: Introduction,  basic Week 1
definitions,

important Discrete Time (DT) signals,
DT systems, and Fourier transform of Week 2
sequences.
The Z transform: Week 3
Definition of Z-transform

inverse Z-transforms, Week 4

relationships between system Week 5
representations,

computation of frequency response. Week 6

Realizations of digital filters: Week 7
Direct form realizations of IIR filters,




cascade realizations of IR filters,

Week 8

parallel realizations of IIR filters,

Week 9

and realizations of FIR filters.

Week 10

Sampling: Sampling of continuous
time signals, changing the sampling
rate,

Week 11

multi-rate signal processing,
interpolation, and decimation.

Week 12

Digital filter design: Design of IR and
FIR filters.

Week 13

Discrete Fourier transform:
properties,

Week 14

circular convolution, and Fast Fourier
Transform “FFT”

Week 15

Prepare for the final exam

Week 16
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Discreteby

Oppenheim, Prentice Hall , 2009.

time

signal processing, by
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Synchronous Machines (Alternators):
Working principle, construction, salient
and non-salient pole types, relation
between speed and frequency.

Equivalent circuit, phasor diagram,

generated E.M.F equation, factors affecting




on the generated E.M.F and armature

reaction equation.

Voltage regulation, linear and no linear
analysis, M.M.F method (general method).

E.M.F. method (Synchronous impedance
method) and Determination the leakage
reactance and armature reactance, Potier
triangle method.

Power stages, efficiency, and losses of
synchronous generator, maximum

developed torque of cylindrical rotor.

Theory of salient-pole machines (two-
reactance and general methods), E.M.F.
method, slip-test.

Mid- term +Torque and power equations of
a synchronous generator of salient pole
rotor.

Parallel operation of synchronous
generators, Conditions for Paralleling an
alternator with infinite busbars,
Synchronization, Methods of

synchronization.

Performance of generator connected to

infinite-busbar.

Synchronizing current, Synchronizing
power and torque, effect of unequal
voltage, distribution of load and V-curves
of synchronous generator.

Week 10

Effect of change of field excitation, Effect

of change in mechanical input.

Week 11

Synchronous motors: Construction and

working principle, phasor diagram and

equivalent circuit.

Starting methods, power stages, torque
developed, and the efficiency of

synchronous motor.

Week 13

Effect of excitation on armature current and
power factor, V-curves of synchronous

motors.

Week 14




Hunting of synchronous motor and finally

Synchronous condenser .

Week 15

Preparatory week before the final Exam

Week 16
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Shanno’s sampling theorem, ideal
sampling, Sample and Hold-Digital
equivalents

Stability in the Z-plane, discrete root locus

Digital compensator design

Discrete pole placement- state and output
feedback-estimated state feedback-discrete

Optimal control- dynamic programming




Review of optimal control, the linear Week 6
quadratic regulator.
Mid- term + The Kalman filter, robust

. Week 7
control, H2 and Hoo optimal control

Robust stability and robust performance,
.. Week 8
multivariable robust control

Liapunov Stability analysis, Liapunov
- . Week 9
Stability analysis of LTI systems,

Model reference control systems, quadratic Week 10
optimal control
Common physical nonlinearities, the phase Week 11
plane methods,
Singular points, stability of nonlinear Week 12
systems, Construction of phase trajectories.
Basic concepts, derivation of describing

functions for common non linearity's Week 13

stability

Describing function approach, Jump
Week 14
resonance.

Lyapunov stability criterion. Week 15

Preparatory week before the final Exam Week 16
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Principle devices and characteristics: diode,
power transistor, thyristor (SCR), GTO and
triac, SCR dynamic properties at switching
ON and OFF.

Methods of SCR turning ON, turning OFF

and protection, trigger circuit design, series

and parallel operation of SCR, cooling.

Uncontrolled, half and full controlled, half
and full wave rectifiers




single phase half wave, biphase, bridge
3-phase half wave and bridge
P-pulse rectifiers, effects of FWD

Specifications of devices and transformers

Overlap, principls,2 pulse, 3 pulse, p pulse
and bridge converters, FWD overlap
Mid-term

Power factor and effects of overlap,
regulation, inversion and delay angle

control.

Inverter classifications, forced
) ] Week 10
commutations and parallel capacitors

Step down choppers, step up chopper Week 11

Analysis of single-phase bridge and center
tapped source inverters, square and quasi- Week 12

square wave output

Operation of 3-phase bridge inverter,
square and quasi-square wave output,
inverter voltage and frequency control

technique.

Cyclo-converters: Principles, circulating
currents and blocked group operations, Week 14

types and applications.

AC regulators, transformer tap changers,
control of multi-winding transformers, Week 15

integral cycle control.

Preparatory week before the final Exam Week 16
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Power Electronics by M.H. Rashid,
PHI.

Power Electronics by M.D. Singh and
K.B. Khanchandani, TMH.
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Chapter One: Integrated Circuits
Technologies

1.1 Fixed-Function Logic Gates

1.2 Basic Operational Characteristics and
Parameters

1.2.1 DC Supply Voltage

1.2.2 Logic Levels

1.2.3 Noise Immunity

1.2.4 Noise Margin

1.2.5 Power Dissipation

1.2.6 Propagation Delay Time
1.2.7 Speed-Power Product (SPP)
1.2.8 Loading and Fan-Out
1.2.8.1 CMOS Loading

1.2.8.2 TTL Loading
1.3 CMOS Circuits

1.3.1 The MOSFET

1.3.2 CMOS Inverter

1.3.3 CMOS NAND Gate

1.3.4 CMOS NOR Gate

1.3.5 Open-Drain Gates

1.3.6 Tri-state CMOS Gates

1.3.7 Implementing Logic in CMOS
1.4 TTL (Bipolar) Circuits

1.4.1 The Bipolar Junction

Transistor
1.4.2 TTL Inverter
1.4.3 TTL NAND Gate




1.4.4 Open-Collector Gates
1.4.5 Tri-state TTL Gates
1.4.6 Schottky TTL

1.5 Practical Considerations in the Use of
TTL

1.5.1 Current Sinking and Current
Sourcing

1.5.2 Using Open-Collector Gates

for Wired-AND Operation

1.5.2.1 Pull-up Resistor

1.5.3 Connection of Totem-Pole

Outputs

1.5.4 Open-Collector Buffer/Drivers

1.5.5 Unused TTL Inputs
1.5.5.1 Tied-Together Inputs
1.5.5.2 Inputs to VCC or
Ground

1.5.5.3 Inputs to Unused
Output

1.6 Emitter-Coupled Logic (ECL)
Circuits

1.7 PMOS, NMOQOS, and E*2CMOS
1.7.1 PMOS

1.7.2 NMOS
1.7.3 E"2CMOS

Chapter Two: Signal Conversion and

Processing + Quiz

2.1 Analog-to-Digital Conversion

2.1.1 Sampling and Filtering
2.1.1.1 The Sampling
Theorem

2.1.1.2 The Need for
Filtering

2.1.1.3 Aliasing Concept Illustration




2.1.2 Holding the Sampled Value
2.1.3 Analog-to-Digital Conversion

Week 9

2.1.3.1 Quantization Process

Week 10

2.2 Methods of Analog-to-Digital
Conversion

2.2.1 Flash ADC

2.2.2 Dual-Slope ADC

2.2.3 Successive-Approximation
ADC

2.2.4 Segma-Delta ADC

2.2.5 Testing Analog-to-Digital
Converters

2.2.6 Analog-to-Digital Conversion
Errors

2.2.6.1 Missing Code

2.2.6.2 Incorrect Code

2.2.6.3 Offset

Week 11

2.3 Methods of Digital-to-Analog
Conversion

2.3.1 Binary-Weighted-Input DAC
2.3.2 R/2R Ladder DAC

2.3.3 Performance Characteristics of DACs
2.3.3.1 Resolution

2.3.3.2 Accuracy

2.3.3.3 Linearity

2.3.3.4 Monotonicity

2.3.3.5 Settling time

Week 13

2.3.4 Digital-to-Analog Conversion Errors

2.3.4.1 Nonmonotonicity
2.3.4.2 Differential Nonlinearity
2.3.4.3 Low or High Gain
2.3.4.4 Offset Error

Week 14

2.3.5 The Reconstruction Filter

Week 15

Preparatory week before the final Exam

Week 16
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PROJECT WORK + 1 hr research methodology Week 1
PROJECT WORK + 1 hr research methodology Week 2

PROJECT WORK + 1 hr research methodology Week 3

PROJECT WORK + 1 hr research methodology Week 4
PROJECT WORK + 1 hr research methodology Week 5

PROJECT WORK + 1 hr research methodology Week 6

PROJECT WORK + 1 hr research methodology Week 7
PROJECT WORK + 1 hr research methodology Week 8

PROJECT WORK + 1 hr research methodology Week 9

PROJECT WORK + 1 hr research methodology Week 10
PROJECT WORK + 1 hr research methodology Week 11

PROJECT WORK + 1 hr research methodology Week 12

PROJECT WORK + 1 hr research methodology Week 13

PROJECT WORK + 1 hr research methodology Week 14

PROJECT WORK + 1 hr research methodology Week 15

Preparatory week before the final Exam Week 16
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An introduction to the power system and its
components and how to convert values into
per-units.

Methods for solving node equations using

matrices Z bus and Y bus .




Solving exercises on topics with a quiz exam

Week 3

Explain the types of faults that occur in
electrical networks and how to calculate the
fault current

Week 4

Three-phase faults or the so-called balanced

faults The process of selecting circuit breakers

Week 5

symmetrical components (symmetrical
components of unsymmetrical phasors, power
in terms of symmetrical components

Week 6

Mid- term Exam+ sequence impedance of
sequence networks, +ve, -ve, and zero
sequence networks,

Week 7

unsymmetrical faults on power systems, L- G ,

L-L, L-L-G, faults and open conductor fault

Week 8

An introduction to the load flow and types of

bus bar in electrical networks

Week 9

Gauss-Seidel method for load flow studies +
quiz exam

Week 10

Newton-Raphson method, data for load flow
studies, practical power flow problems utilizing

computer algorithms

Week 11

Power System Stability, Stability problem,

dynamics of synchronous machines.

Week 12

Swing equation, power angle equation, steady

state stability, transient stability.

Week 13

Equal area criterion, numerical solution of

swing equation, multi-machine stability.

Week 14

computer program of transient stability, design
methods for improving transient stability.

Effect of fault on stability + quiz exam.

Week 15

Week 16
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Microwave spectrum; application of
Microwave Engineering; equation for time
varying EM waves; fields in media and
boundary conditions.

The wave equation and basic plane wave
solutions; plane waves in dielectric and
conducting media.

Derivation and solution of TL equations;
Parameters and characteristics of TL; High
frequency effects;

Transients on TL; Coaxial TL;




Rectangular and circular waveguide;
Excitation of waveguides-electric and
Magnetic currents, Excitation of

waveguides-aperture coupling

Impedance Matching and Tuning
Matching with lumped elements, single-stub
tuning, double-stub tuning, quarter-wave
transformer

theory of small reflection, binomial
multisection matching transformers,
Chebyshev multisection matching
transformers, tapered lines, the Bode-fano
criterion

Microwave Waveguides and Cavities
General solutions for TEM

Week 8

TE and TM waves, parallel plate waveguides,
. . Week 9
rectangular waveguide equations

power transmission and power losses in rectangular Week 10
waveguide

circular waveguide equations, Week 11

power transmission and power losses in circular
Week 12

waveguide

rectangular cavity, circular cavity, Q factor of
) Week 13
a cavity resonator.

Transmission (ABCD) matrix Week 14

Single and double-stub tuned designs,; in
o ) Week 15
Strip-lines and waveguide

Week 16
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Introduction to Information theory

Probability and Entropy

Channel models

Source coding

Source coding

Channel coding — Introduction




Linear block codes Week 7
hamming distance, hamming weight,

_ Week 8
hamming bound

Mid —term exam Week 9

Decoding of linear block codes Week 10
Cyclic code symmetric Week 11

Cyclic code non symmetric Week 12

Decoding of cyclic code Week 13

Convolutional coding Week 14

Convolutional coding- Decoding Week 15

Preparatory week before the final Exam Week 16
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Lathi, B. P. (1995). Modern digital and (bl ) il aabyall

analog communication systems. Oxford
University Press.

Communication Systems, S. Haykin,
John Willy & Sons.

Bateman, A (1999). Digital
Communications: Design for the real
world. Addison-Wesley.

Stremler, F. G. (1990). Introduction to
communication systems.
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Introduction to digital communication
Spread spectrum —Direct Sequence

Spread spectrum —Frequency hopping

synchronization in spread spectrum
systems
comparison of spread spectrum,

applications of spread spectrum.




Introduction to Multiplexing Week 6

Multiplexing_hierarchy Week 7
T Lines Week 8

Mid —term exam Week 9

Introduction to Multicarrier modulation Week 10
Introduction to OFDM modulation Week 11

Noise in OFDM channel Week 12
Demodulation of OFDM signal Week 13
OFDM equalization Week 14

Recap of all studies and application of
Week 15

communication systems.

Preparatory week before the final Exam Week 16
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communication systems. Oxford
University Press, Inc..
Communication Systems, S.
Haykin, John Willy & Sons.
Bateman, A. (1999). Digital
Communications: Design for
the real world. Addison-
Wesley.

Stremler, F. G. (1990).
Introduction to communication

systems.
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INTRODUCTION:

Approaches to intelligent control.
Architecture for intelligent control.
Symbolic reasoning system,

rule-based systems, the Al approach. Knowledge

representation. Expert systems.

ARTIFICIAL NEURAL NETWORKS:
Concept of Artificial Neural Networks and
its basic mathematical model,

McCulloch-Pitts neuron model, simple perceptron,
Adaline and Madaline, Feed-forward Multilayer
Perceptron.

Learning and Training the neural network. Data
Processing: Scaling, Fourier transformation,
principal-component analysis and wavelet
transformations

Hopfield network, Self-organizing network and
recurrent network. Neural Network based controller.

FUZZY LOGIC SYSTEM:

Introduction to crisp sets and fuzzy sets,
basic fuzzy set operation and approximate
reasoning. Introduction to fuzzy logic
modeling and control. Structure and
operation of a fuzzy controller: Fuzzy rules
processing, Mamdani-type fuzzy
processing, fuzzy rules firing, the
applicability degree, clipping of the output,
Sugenotype processing, fuzzy controller
operations (fuzzification,

defuzzification

PD-like fuzzy controller, Pl-like fuzzy controller,
PID-like fuzzy controller, stability and performance
of fuzzy controllers. Fuzzy controller parameters
choice: Iterative design procedure of fuzzy
controllers, scaling factor choice, membership

function choice,

fuzzy rules formulation, defuzzification methods.
Fuzzy modeling and control schemes for nonlinear
systems. Self-organizing fuzzy logic control. Fuzzy

logic control for nonlinear time-delay system.

GENETIC ALGORITHM:
Evolutionary computing: Background of
genetic algorithm (GA), working principle




of GA, search space. Encoding: Binary,
Octal, Fitness function, single objective and
multi objective optimization.

Reproduction: Roulette —wheel selection,
Tournament selection. Genetic operators: cross-
over, single point and multi-point, mutation,

inversion, elitism.

Week 11

Bio-inspired computing:
Basic concepts on ant colony optimization

(ACO),

Week 12

bacteria colony optimization (BCO), particle swarm

optimization (PSO).

Week 13

Application of PSO and GA in solving travelling

sales man problem,

Week 14

Introduction to Hybrid models.

Week 15

Preparing to final exam

Week 16
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Chapter Three: Digital Storage Devices

3.1 Semiconductor Memory Basics

3.1.1 Basic Memory Operations
3.2 The Random-Access Memory (RAM)

3.2.1 Static RAMs (SRAMs)

3.2.2 Basic Asynchronous SRAM
Organization

3.2.3 Synchronous SRAM with Burst Feature
3.2.4 Cache Memory

3.2.5 Dynamic RAM (DRAM) Memory Cells
3.2.6 DRAM Organization

3.2.6.1 Address Multiplexing
3.2.6.2 Fast Page Mode

3.2.6.3 Refresh Cycles
3.2.7 Types of DRAMs

3.2.7.1 FPM DRAM

3.2.7.2 EDO DRAM

3.2.7.3 BEDO DRAM

3.2.7.4 SDRAM

3.2.7.5 DDR SDRAM

3.3 The Read-Only Memory (ROM)
3.3.1 The Mask ROM

3.3.2 Internal ROM Organization

3.3.3 ROM Access Time
3.4 Programmable ROM

3.4.1 PROM

3.4.2 EPROM
3.5 The Flash Memory




3.5.1 Flash Memory Cell
3.5.2 Flash Memory Array

Chapter Four: Programmable Logic Devices+
Quiz

4.1 Simple Programmable Logic Devices (SPLDs)
4.1.1 SPLD: The PAL

4.1.2 SPLD: The GAL

4.1.3 Simplified Notation for PAL/GAL Diagrams Week 10

4.1.4 Macrocells
4.2 Complex Programmable Logic Devices

(CPLDs)
4.2.1 Classic CPLD Architecture Week 11
4.2.1.1 Shared Expanders
4.2.1.2 Parallel Expanders
4.2.2 LUT CPLD Architecture

4.2.3 PLA (Programmable Logic Array) Week 12

4.3 Macrocell Modes
4.3.1 The Combinational Mode Week 13
4.3.2 The Registered Mode

4.4 Field-Programmable Gate Arrays (FPGAS)
4.4.1 Configurable Logic Blocks

4.4.2 SRAM-Based FPGASs

4.4.3 FPGA Cores

Week 14

Week 15

Preparatory week before the final Exam Week 16
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“Digital Fundamentals”,
11TH Edition,
Pearson Education Limited 2015.
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Introduction to the protection system used
in the power system.
Switchgear, circuit breakers, quantities

required of protection.

Development of relays, their uses and
components.




Over-current protection, over-current and
directional, distance protection, unit
protection, differential relaying.

Apparatus protection, system protection

and relays used in it+ quiz exam

Current transformers, voltage transformers
CT & VT.

Mid- term Exam+ Design of CT and VT
used in protection and solving the problem
of saturation and Ferro resonance.

Characteristics of power generation units,

economic dispatch.

Dispatch problems with and without
consideration of losses, incremental fuel

cost.

Penalty factor, economic power
interchange. Voltage, power and frequency
control.+ quiz exam

Week 10

Evaluation of the effect of speed change on

droop characteristics .

Week 11

Introduction to power system control and

its importance.

Week 12

Modes of power system operation, major

tasks of operation.

Week 13

SCADA system, control centers, controller
tuning, communication sub system, remote

terminal unit, data logging.

Week 14

Use of SCADA system in power
generation, transmission and distribution

system + quiz exam.

Week 15

Preparatory week before the final Exam

Week 16
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Power system stability And (Lslaall ) At )l aalyall

control P . Kundur
Fundamentals of Power
System Economics Daniel
Kirschen Goran Strbac.
Power system SCADA
Smart Grids by Mini S.
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Introduction to machines: Basic Concepts

Week 1

single phase AC commutator motor:
Principles, torque and speed equations

Week 2

single phase AC commutator motor: speed
changing, applications

Week 3

Universal motors: Principles, torque and
speed equations, speed changing and
applications

Week 4

Repulsion principles and repulsion motors,

repulsion start 1M, repulsion M.

Week 5

Armature -controlled DC motors, field-
controlled DC motors, motor generator
transfer function

Week 6

Main requirements of servos, two-phase
servo motor transfer function, the IM as a
servo motor, drug cup construction

Week 7

Mid-term

Week 8

introduction to tacho generators and

induction tacho generators

Week 9

Permanent magnet stepper motors, variable
reluctance stepper motors

Week 10

torque-speed characteristics, step angle and

speed of stepper motor

Week 11

Single and three phase reluctance motors

Week 12

Reluctance motors: Construction and

principle of operation.

Week 13

Linear induction motor: Construction,

principle of operation, applications

Week 14

Brushless DC Motor: Construction,

Week 15




principle of operation, types of BLDC,

applications

Preparatory week before the final Exam Week 16
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by K. Venkata Ratnam,
University press, 2009,
New Delhi.

e A Course in Electrical
Technology by J.B.Gupta,
S.K.Kataria & Sons,12th
Edition
Jacek F. Gieras (2008),
Advancements in electric
machines, Springer,

Ilustrated edition.
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Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Week 8

Week 9

Week 10

Week 11

Week 12




Week 13

Week 14

Week 15

Week 16
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Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Week 8

Week 9

Week 10

Week 11

Week 12

Week 13

Week 14

Week 15

Week 16
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