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Electrical Engineerin

EE1- Electrical Power (1)

Introduction to electrical power systems - analysis of elements and components of
the electrical power system - study of the design and performance of overhead
lines for transfer electrical power - study and analysis of electrical power
transformers - study and analysis of electrical power synchronous generator - study
of electrical power system equilibrium using software packages - study the impact
of the fluctuation of voltage on the equilibrium of electrical power system -
improve the performance of the electrical power system using elements of modern
power electronics.

EE2- Mathematics

Introduction - basic operations on matrices - applications to eigenvalue- digital
analysis - representation of state-space - engineering applications using lyapunov
method - partial differential equations - complex functions and its engineering

application.

EE3- High Voltage (1)

Introduction to EHV AC transmission -Transmission line trends and preliminaries
-Calculation of line and ground parameters-Voltage gradients of conductors -
Corona effects—I : Power loss and audible noise - Corona effects—II : radio
interference- Electrostatic and magnetic fields of EHV lines - Theory of travelling
waves and standing waves.

EE4- Solid State Electronics (1)

Properties of semiconductors — Fabrication techniques of PN junction-Static and
dynamic model of PN junction- Analysis of p-n junctions -PN junction and its
applications- Bipolar and FET transistors — MOSFT transistors- MESFETs and
MODFETS. Optoelectronic devices.

EE5- Power system networks

Introduction- Network Calculations- Admittance Model- Impedance Model -
Decoupled Load Flow Method- Fault Analysis- Power System Stability- State
Estimation of Power Systems.
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EEG- Semiconductors

Semiconductors physics - properties of semiconductors - Semiconductor crystals -
Energy gap - Equation of motion - Carrier transport models and current
equations- Fermi Level at Equilibrium - Impurities connectivity - Electronic states
in semiconductors -Electro-thermal - Semiconductor crystal structure — Millar
factor- Crystal defects - Doping of semiconductors - Characteristics of PN
junction -PN junction and its applications.

EE7- Design of active circuits

Integrated circuits devices and modeling - Current mirrors and single stage
amplifiers - Op-amp design — Comparators - Noise analysis and modeling -
Discrete time signals- Data converters.

EES8- Electromagnetic theory (1)

Introduction to electromagnetic fields - Electric field theories- Energy exchanges
& electric potential - Current, conductors & capacitance - Solution of Laplace &
Poisson equations - Time varying fields- Propagation of plane waves-Analytical
solution of the wave equation in Cartesian, cylindrical and spherical coordinate
systems. Applications to common boundary value problems (guidance, resonance,
scattering and radiation).

EE9- Design of digital circuits

Introduction to digital integrated circuits - MOS transistor theory- CMOS
processing technology - Time-delay - Circuit simulation - Combinational circuit
design — Sequential circuit design.

EE10- Electrical machines (1)

Introduction to electrical machines - Basics of rotating electrical machines -
Theory of operation of AC machines - Modeling of AC machines - Dynamic
performance of AC machines - Special types AC machines - Application of AC
machines - Control basics for AC machines - Comparative studies for control ways
of AC machines - Practical field examples for control on AC machines.
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EE11- Communication (1)

Discrete-time signals & DSP( Introduction)-Discrete-time systems and applications
using DSP in communications-Sampling & The Z-Transform-Least mean
algorithm and learning techniques-Transform analysis of systems: stability and
causality, Unit sample response for rational system functions & frequency response
for rational system functions- Digital networks: structures for FIR Systems &
structures for 1IR systems -The DFT & The Fast Fourier Transform -

Simulation and modeling using adaptive filters.

EE12- Calculators

Introduction to computing multiprocessor- Recognize the ARM processors -
Methods of dividing applications and distribute on different processors -
Calculation and estimation algorithms of partition and distribution -Programming
and simulation systems- Design of similar processors— Design of different
processors.

EE13- Control (1)

Introduction to control systems - Modeling in state space - Mechanical systems
Transient and state space response analysis ( 1st, 2nd Orders) - Routh’s stability
Criterion - Lead, Lag, Lead-Lag compensation - PID Controllers - Analysis of
control systems in state space - Controllability, Observability - Pole placement.

EE14- Electrical communication networks

Introduction - Communication system component - Types of protocols - Types of
networks - Types of layers - Distribution strategies - Connectivity devices -
Network security.

EE15- Antenna and wave propagation

Fundamental parameters of antenna - Antenna electromagnetic field calculation
using the auxiliary potential functions - Linear wire antenna - Microstrip antenna -
Antenna arrays - Broadband antennas and matching techniques - Antenna

miniaturization - Antenna measurements.

EE16 - Optimizations
Introduction to optimization techniques- Linear programming -Constrained
optimization And Lagrangian multiplier techniques-First-Order condition: Profit
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maximization at Illinois Power- Applications of optimization techniques - General
and evolutionary algorithms in optimization techniques - Introduction To
minimization- Least squares 1- Genetic algorithms.

EE17- Industrial Electronics

Introduction of industrial electronics - DC-DC converter - Resonant pulse
converter - Static switches - Solid state devices - Power supplies - AC voltage
controller - Thyristors commutation techniques - DC drives - PWM inverter.

EE18 Muli-variable Systems

Linear algebra - Introduction to multivariable control systems - Performance limits
in multi-input multi-output systems - Stability control in multiple inputs and
outputs systems with feedback - Controllability and observability- Design
technology using "Nyquist" - Design of least square method by "Gaussian”.

EE19- Advanced programming (1)

Introduction to C + + language - Constants and variables - Functions, nested loops
and iterations — One and two dimensional matrices - Procedures and pointers -
Engineering applications

EE20- Selective topic
It is determined by the supervisor.

EE21 - Electrical power (2)

Introduction - History of photovoltaic integrated systems -Solar cell materials and
their characteristics - Photovoltaic array analysis - Maximum power point tracker
for photovoltaic system - Wind turbine performance and design - Maximum power
point tracker for small wind turbines - Case Studies of PVV/Wind Systems.

EE22- Mathematical Methods

Numerical methods in electrical power systems - Using the computer solution of
nonlinear equations - Bisection methods -Application of computer software
package in electrical power engineering.
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EE23- High voltage (2)

Lightning and lightning protection —Over-voltages in EHV systems caused by
switching operations -Insulation characteristics of long air gaps - Power-frequency
voltage control and over-voltages - EHV testing and Laboratory equipment- extra
high voltage cable transmission

EE24 Solid state electronics (2)

Tunnel devices-IMPATT diodes-Transferred electron and real space-Transfer
devices-Gunn Effect and related devices-Thrusters and power devices-LEDs and
lasers- Photo-detectors and Solar Cells- Sensors.

EE25- Energy conversion

Introduction of the energy types , conventional energy sources and renewable -
Design and analysis of elements and components of photovoltaic power system
using the modern packages of computer programs - Study of energy conversion
tidal energy to electrical - Study the conversion of solar thermal energy to
electrical energy by using modern methods based on computer - Using of modern
methods to convert wind energy into electrical energy - Study of sea waves energy
conversion to electrical energy - Study of the economics of energy conversion -
Study of the fuel cell and its uses in converting renewable energy to electrical
energy - Study of modern methods used in converting geothermal energy to
electrical.

EE26- Electromagnetic theory (2)

Electrostatic fields - Electric fields in material space - Electrostatic boundary value
problems- Magneto static fields - Magnetic forces, materials, and devices
Maxwell's equations and their solution - Electromagnetic wave propagation-
Transmission lines - Solution of electric fields using FEM- Solution of magnetic
fields using FEM.

EE27- Digital circuits

Introduction - Combinational logic - Synchronous and asynchronous sequential
logic - Register, Counters, and the memory unit - MSI and PLD Components
Introduction to microprocessors - Computer architecture - Digital Integrated
Circuits.
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EEZ28- Electrical and electronic measurements

Introduction to digital measurements - Logic circuits review - Analog to digital and
digital to analog signal conversions - Current, voltage, resistance and impedance
digital measurements - Power and energy digital measurements -Frequency and
phase digital measurements - Measurement of non- electrical quantities -
Electronic counters and transducers - Fundamentals of oscilloscopes and its
applications - Applications of the digital instruments.

EE29- Variable speed motors

Introduction - Induction motor control - Synchronous motor control - Permanent
magnet motor control - Permanent magnet dc motor control - Speed control of AC
commentator motor.

EE30- Electrical machines (2)

Basics of electrical machines modeling - Power electronics components - Basics of
AC machines drives - Application of power electronic components in modulating
of AC drives - Construction of AC machines drives - Special types AC machines
drives - Transients operation of Ac machines - Robust methods for AC machine
starting - Comparative studies for control ways of AC machines during transients
conditions - Practical field examples for control on AC machines drives systems.

EE31- Communication (2)

Introduction -Deterministic signal analysis - Random signal analysis -Elements of
neural control - Information theory and channel coding - Communication link
analysis - Spread spectrum - Fading channels.

EE32- Random processing

Review of fundamentals of probability- Random processes - Markov chains -
Markov Chains at Equilibrium - Reducible Markov Chains - Periodic Markov
chains - Queuing analysis - Modeling traffic flow control protocols.
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EE33- Automatic control (2)

Introduction to nonlinear control systems - Liapunov stability analysis - Liapunov
stability analysis of linear, time invariant system - Model reference control
systems - Quadratic optimal control - Solving quadratic optimal control problems
by MATLAB.

EE34- Engineering systems

Introduction to the techniques of the time response - Introduction to the
representation of systems using state variables - Matrices and linear systems - State
variables for continuous systems - State variables for discrete systems — traditional
representation of linear systems - Controllers for and single input - single output
systems.

EE35- Microwave devices

Introduction to electromagnetic theory - Transmission line theory - Smith chart -
Rectangular and circular waveguides - Impedance matching and tuning -
Microwave resonators - Microwave filters - Microwave amplifier design -
Microwave oscillators - Microwave mixers.

EE36- Non-Linear systems

Introduction of artificial neural networks - Types of neural networks and
applications in DSP and in communications - Back-propagation algorithm and
learning techniques- Basic elements of the neural network and structure - Multi-
layer neural networks and its applications - Simulation and modeling using neural
networks.

EE37- Power system control

Introduction-Linear systems: Transfer Functions and block diagrams -State-Space
description of control systems- Dynamic-response analysis - Root-Locus analysis-
Feedback controllers design- Automatic control simulation software - Case studies.

EE38- Special electrical machines

Introduction - Stepper motor - Linear induction motor - Switching reluctance
motor -Hysteresis motor - Special commentator machines - Permanent-magnet DC
motors - The superconductivity generator.
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EE39- Advanced programming (2)

Computers and computing fundamentals - MATLAB program structure -
MATLAB environment - Basics of MATLAB - variables, arithmetic operations,
math functions, and input/output Functions -Plotting using MATLAB

EE40- Selective topic
It is determined by the supervisor
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