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Syllabus

Symbols and abbreviations, electric circuit and its elements.

3rd ' 4th

Ohm's law, Kirchhoff's laws.

5th 6th

Series resisters and voltage division, parallel resisters and current
division.

7th

Wye-delta transformation, source transformations.

8th

Mesh analysis.

gth

Nodal analysis.

10th

Superposition's theorem.

11th

Thevenin's theorem.

12th

Norton's theorem.

13th

Maximum power transfer.

14

Capacitance and inductance.

15th

The source- free RL circuit, The source- free RC circuit.

16th

Step response of an RL circuit, Step response of an RC circuit

17th

Sinusoids, phasors for circuit elements.

18th

Impedance, admittance, impedance combinations.

19th ’20th ’22nd
23rd

Sinusoidal steady- state analysis.

24t

Instantaneous and average power, effective or RMS value,
apparent and complex power, power factor.

25th 26th 27th

Magnetism.

28th zgth 30th

Three-phase circuits: wye and delta connections, balanced and
unbalanced three-phase systems.
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Week Syllabus
Number system:
1%t 2 General number formula: Binary, octal, decimal and hexadecimal
numbers.
Numbers Base Conversion:

Arithmetic operations in different number system,
complements, binary codes, BCD, Ex-3, Gray codes.

3rd 4th 5th

Boolean Algebra:
Basic definitions, basic theorem and properties, Boolean

th -th oth
6778 functions.

gth 10t Canonical and Standard forms Digital Logic Gates:

Karanough Maps:

11" ,12th ,13th AND- OR implementation, don’t care conditions.

Adders Arithmetic Operations:

14™ 15™ Subtractions, half and full adders and subtractions, binary

parallel address.

Code Conversion:

16™ 17" 18™ Even and odd party logic, decoders, encoders, comparators,
1™ multiplexers and demultiplexers.

Sequential Logic:
Flip-flops (RS, T, D, JK ...), master slave FF, counters, shift
registers.

20t 215t ppnd
237 o4th’ th
261h 27ih

Introduction to Microprocessor:
28™ 29" 3ot Microprocessor architecture (component of microprocessor, fetch,
execute cycle...).
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Syllabus

Static science — Definitions.

Forces, curers (bi — axis).

Force components.

Composition & resolution of forces.

Moment of a force.

Coupling.

Equilibrium of planar forces.

Free — body diagram.

13™M 14" 15™

Centroid & center of gravity (for area & bodies).

16th 17th

Moment of inertia.

1 8th 19th

Direct stress & direct strain and their relation.

zoth 21$t

Shearing forces and bending moment's diagrams.

22nd 23I’d

Torsion of bars.

24" 25t

Bending of columns.

26" 27

Thermal stresses.

28th 29th 30th

Rotating cylinder.
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Syllabus

Introduction

Functions Domain, Range

Equation of the straight line, Trigonometric functions and their
sketches. Domain, Range, Inverse of functions, Absolute value,
limits, Limits applications, Polar coordinates (general definition)
Conic sections (general definition).

10th : 11th : 12th'
13th’ 14th’ 15th’
16th, 17th’ 18th

Differential calculus

Methods of differentiation, Some applications of differentiation.
Rates of change, Velocity and acceleration Differentiation of
parametric equations, implicit functions, Logarithmic, hyperbolic
functions, inverse trigonometric, and hyperbolic functions. Partial
differentiation, Total differential, rates of change and small changes
Maxima, minima and saddle points for functions of two variables

19t 20t 215t
) 22nd’

Determinants and Matrices

The theory of matrices and determinants. Properties of matrix
operations, matrix transpose, matrix inverse, Applications to linear
equations. Cramer’s Rule. Eigen values and eigenvectors.

23 24
oth 26t’h o7th
28th, thﬁ 30t|',l

Integral calculus

Standard integration

Some applications of integration: Areas under and between curves.
Mean and rms values. Volumes of solids of revolution.

Integration  using  algebraic  substitutions, trigonometric
substitutions, hyperbolic substitutions, and partial fractions.
Integration by parts

Reduction formula

Double and triple integrals
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Syllabus

Introduction.
Lettering.
Geometrical construction
Conic Sections.
g o 10" Isometric drawing.
11", 12", 13" | Orthogonal projection
14" Pictorial projection.
15" Sections.
6™, 17" Explanation & drawing of electric board & electronic symbols.
18", 19", 20™ | Drawing of electric and electronic board.
21, 22™ 23" | Integrated circuit drawings.
24™ 25" 26" | Drawing of generator connectors.
27", 28" Reading different electric & electronic maps.
29" 30" Industrial drawing.
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Syllabus

Introduction
Definition of the computer, components.

2nd’3rd’4th’ 5th

Fundamentals of Computer
Method of operation, simple diagram of the components and units
of the computer. Phase’s computers and the development of
computers and the data and information, Fields use of computers,
Computer components, Types of Computers, Computer software.
Devices of input and output.

Gth, 7th' 8th, gth

Window Operating System

Desktop, Mouse, my computer-icons, close window, stand by.
Folders Size and cascade, windows folder construction, construction
choose file or 'older find, file or folder copy past

13”‘: 14”‘,’15“’,’

Microsoft Word

Introduction. Create new file, setup new page + save the files.
Coordinating the cells and the worksheet window. Editing the cells.
Columns and tables borders and shading. Inserting graphics, text,
and entering formulas inside the program window. Printing and
printing setup

16M 17t 18™
19™ 20t 21
22nd ’23rd ,24th

Microsoft Excel

Introduction. Menus and toolbars. Coordinating the cells and the
worksheet window. Editing the cells. Operations of the calculating
by using Microsoft Excel program. Drawing the charts by using
Microsoft Excel program. Printing and printing options.

28th' thﬁ 30t|',l

Microsoft PowerPoint

Introduction. The creating for PowerPoint slides. Using and
modifying the design templates. Editing of the PowerPoint cells.
Inserting pictures, text and tables in the presentation slides. Setup
the auto showing of the presentation sides. Printing and printing
setup to the PowerPoint slides.
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Syllabus

Basic construction of electrical machines.

Construction of D.C. generator.
General features of D.C. armature windings.

Types of D.C. armature windings.

Function of commutator and brushes, e.m.f equation of D.C. generator.
Armature reaction and commutation.

Types of D.C. generators.

Losses in D.C. machines.

D.C. generator characteristics.
Parallel operation of D.C. generators.
D.C. motor.

Types of D.C. motors.

Efficiency of D.C. motors.
D.C. motor characteristics.

Speed control of D.C. motor.

Electric braking of D.C. motor.

Necessity of D.C. motor starter.

Testing of D.C. machines.
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Syllabus

1St

Semiconductors materials and PN junction.

2nd’ 3rd

Diode applications.

4th’ 5th 6th, 7th

Special diodes.

8th, gth 10th’

Bipolar transistors (characteristics and biasing).

121 131 14™

t
t!

Field effect transistors (characteristics and biasing).

Small signal amplifier.

Power amplifiers.

Thyristor.

Other semi conductor devices (Diac, Triac, SCR).

SCR applications.

Digital to Analog (D/A) converters.

Analog to Digital (A/D) converters.
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Syllabus

1%t 2 Definitions and units.

3" Sinusoids, phasors for circuit elements.

4" Impedance, admittance, impedance combinations.

th ath Sinusoidal steady- state analysis (Kirchhoff's laws, Mesh analysis,
57,6 X O o
Zth 'gth Nodal analysis, Superposition's theorem, Thevenin's theorem,

' Norton's theorem, source transformations).

o 10" Source free series and parallel RLC circuits.
11™ 12% Step response of a series and a parallel RLC circuits.
131 14t General second-order circuits.

15™ 16™ ,17™ | Three-phase circuits: (wye —wye, delta-delta, wye-delta, delta-wye
18" 19" connections, balanced and unbalanced three-phase systems).
20th 21$t
22nd ’23|’d

Advanced circuit analysis using Laplace transform.

Two-port networks: (impedance, admittance, hybrids, transmissions
parameters, relationships between parameters, interconnection
between networks).

Resonance :

29™ 30t Series resonance.

Parallel resonance.

24t o5t
26th ’27th ,28th
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Syllabus

Introduction, vibration of single degree of freedom , undamped
freedom system

Damped free vibration for single degree of freedom system.
Damped free vibration for two degree of freedom system
Harmonically forced vibration for single degree of freedom system.
Vibration measuring instrumentation.

Section B- Thermodynamics

Syllabus

Introduction,(temperature, pressure, heat, energy, work, enthalpy,
and their measurements)

The first law of thermodynamics and its application.

The second low thermodynamics and its application on closed and
open system.

Cycle

Otto, diesel &Brighton cycle.

Fuels & combustion.

Section C-Fluid Mechanics

Syllabus

Fluid properties, Fluid static's

Fluid flow, Fluid measurements

Turbines (impulse, fracice, & reaction), Centrifugal and axial
pumps.

Viscous effect

Steady state heat transfer by conduction (in plane walls, Heat
transfer conduction (simple approach).




e ) cle L)

Balall aul

aag aluld g geal

Measurement and

7 Instruments

Bl AN 8 Alalad) sUd¥) Au) 30 g Gull) 5 el drulul) cliskall 4d pa —zBalall ilaa]
gl SR A8 g il 83 5! Jlaria) (§ob Ao Gl dllAS (Lgllis A g

Lokl B gl Bulaa o G i) g LEAS calial)

Measurements and error.

Error and its classification.

Units and standards S1 system.

4th 5th 6th

Classification of instruments.

Various measurements, methods for determining
resistance, inductance, and capacitance.

11t 12t 13t 14t

Various measurements methods for determining
frequency, phase angle, and power factor.

15th 16th

Various measurements methods for determining hysterias
loop and etc.

High voltage measurements and testing.

19th 20th 215t

Electronics instruments.

22 23rd 24t H5th

Cathode ray oscilloscope (CRO).

26" 27"

Instruments for generation.

28th thh 30th

Analysis of wave form oscillators.
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Syllabus

Differentiation and Integration

Vector Analysis

Vector analysis,

Vector and non-vectors,

Vector components,

Space vectors,

Addition of vectors,

Multiplication of vectors by scalar quantity,

Dot product and Cross product of vectors.

Green’s theory,

Divergence theory,

Stock’s theory,

Vector functions in Cartesian,

Cylindrical and spherical coordinates.

Complex Numbers

Cartesian complex numbers.

The Argand diagram.

Addition, subtraction, Multiplication and division of complex numbers
Complex equations, the polar form of a complex number.

Multiplication and division in polar form. Applications.

De Moivre’s theorem. Roots of complex numbers. The exponential
form of a complex number.

Laplace Transforms

Introduction, Properties of Laplace Transform

Laplace Transform of Functions

ot 10™ 11% 12" | The Initial and Final Value Theorems

Inverse Laplace transform ,Inverse Laplace transform using Partial
Fraction, Solution of Differential Equations, Solution of simultaneous
differential equations

Ordinary Differential Equations (ODE)
Solution of first-order differential equations by separation of variables.

th 4 sth 4 cth
116:;“ %?th ’%.58”" Homogeneous first-order differential equations.

19t 2gth 21th Linear first-order differential equation. Second-order differential
22t 23th 94th Hpth equations, Power series methods of solving ordinary differential
equations. Higher order differential coefficients as series. Leibniz’s
theorem. Power series solution by the Leibniz—Maclaurin method and
the Frobenius Method. Bessel’s equation. Legendre’s equation.
Partial Differential Equations
Partial integration. Solution of partial differential equationsby direct
partial integration. Some important engineering partial differential
equations. Separating the variables. The wave equation. The heat
conduction equation.

26th 27th 28th
2'9th 3bth
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Software Engineering

Introduction, Structural and Functional Modelling, Software
Development Life cycle. Requirements determination, feasibility analysis,
final specifications, hardware and software study system (design —
implementation —evaluation—-modification). Role of systems analyst —
attributes of a systems analyst — tools used in system analysis

Data and Information

Types of information: operational, tactical, strategic and statutory — why
do we need information systems — management structure — requirements
of information at different levels of management — functional allocation
of management — requirements of information for various functions —
qualities of information — small case study

Algorithms and Flowcharts
Introduction, Symbols, Types of flowchart, Exercise.

Introduction to Visual studio.

Introduction to Visual studio. Platform, Environment, Menu Bar,
Toolbars, Tool Box, Project explorer, Properties window, Form designer,
Form layout. Design time and run time

Toolbox and objects :

Graphical User Interface, Command Buttons, Label, text box, check box,
option, list box, Timer.

1 1th

Constants, Variable and Procedures
Constants and Variable, Arrays, Arithmetic operators, Expressions -
Events, Properties, Methods - Procedures and Functions — Menus.

14 15t

Control Flow Statements:
Condition Statement: If-Then, Select Case.

Loop statement: For-Next, Do-while, Do-Loop While, Exit Loop.
Exit and stop statements

16th 17th 18th

Test phase
Debugging , Error Handling

19th Zoth thh

Advance objects
Mashed edit control — Chart controls — Rich text box — Slider — Tabbed

Dialog — Multiple forms — common dialog control.

22th

Creating executable file

Creating executable file by Package & Deployment Wizard

23t o4th ot
26t 27t 2gth
2’9th Sbth

Applications: Create the applications for Fluid calculation, Trial and
error calculation, Enthalpy calculation, non-linear equations, and

matrix inverse
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Balall ey Balal) g5 e gy cle L) e salall
Ay




$ac La 4 Al G patl)

Jrand) bl g Ay gt clamal) g 5 Jgal) 48NS 5 julza g MMJJMU.‘G Aglal) (s sdalall i) cila
) g}dwa&mﬂ

salal) cula jia

,éﬂ@M\SJ\Aj\@EJM\WUJG &%Y\J#Jﬂ‘éﬂ\%ﬁjeﬁiéﬁ#@\dﬁﬁ

LAY Lalild) avanail) g cilladadial) il 3 g (g 2l a8 gall duily g <I) 48U a5 98 ASud Jirdi o Gyl
Albalal) cililal) = Sua) g 4l Sl )l gall g S janall 5 5 daseal) g Asbaad) 3 jgal Jaadii g 481 o oy pail)
Adaia b ) gy o i) @ gall G 31 gadl g il gall 1 6 g Al 9l T ghadd) £ i) Ao il

Gl Lol chaaall s 53! alaiiod — JUeT) s Gl 8 — g 5 - w1 il sLEN e ca el

Lgand (450 g L i) ad gl 35 (4l g adl Jaddall e gaa e i )

(s BB giall adal gl il gSa g Jualll) Al g B g} adald g 3 lased) il 93 dilma g Sl o il
L) 3o By siaail gdll g siaa¥) cpe (ulll B gl g cilbdial) o Chail) — o i) ad gal)

3d g Apaddd) Aaliy) Adaad) A AS Lial) o pail) a8 gall B 350 gl JIANY) Aaglila o )
S ) 28 gal) B (ha callall Baral) JUas )
g,gJﬂ\éﬂ\gé%Jﬂ\whmu‘i\dujﬁjw\M&MJﬁdujgu\S}PA&m




do) Al Adadl)




dalall ?ua‘

SJ.\Q\ Aaain

5 il el g yict

G gliial) Jlall yilsa

dundaling 5 ¢S <Yl

Lad ) i jhavecall
) zllaall g

dase g dpwaia cdulay

e

Aaliy) Jaleall B Aol 135 Ahal) iy (¥)

A ) cle L)

Balall ol

Slaagl)

9

5 yail) Luaia
Power Engineering




o g il gSa gy al Apaibal) ASU 9Sa g iy g<l) B a8l aURS oS 5 Galldal) G pdy s3alall ila
8l dalail 8 diaad AN JUae ) A o alaty a8 () cont 4G ghaal) LK) iyl g 43) ggd) Jail)

Week

Mgttt LS 5 (lad) Jskal) 3 iy <)

Syllabus

1st, 2™

Basic structure of power system.

3I’d' 4th

Overhead line insulators.

5th’ 6th

Line inductance.

7th’ 8th

Line capacitance.

gth 10th 11th

Underground cables.

12th 13th

Corona.

14" 151 161

Short, medium and long transmission lines.

17" 18M

Per unit method.

19th

Single line diagram.

20th

Impedance and reactance diagram.

21th 22th

Symmetrical components.

231 24™ o5t

Positive, negative and zero sequence reactance diagrams.

26th _30th

HVDC transmission system.
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Syllabus

1St

Power semiconductor devices
Construction and characteristics.

2nd 3rd 4th

Thyristor fundamentals
Construction, working, turn on & turn-off methods
(commutation methods), thyristor firing circuit.

5th 6th

Thyristors family.

7th' 8th

Thyristor ratings.

13t 14t

AC to DC converters

Principle of phase controlled converter operation, single phase
half wave converter, single phase full wave converter, three
phase half wave converter, three phase full wave converter,
power factor improvement, single phase and three phase semi
converters, operation of all above converter with R, RL, RLE
load.

15th 16th 17th

DC to DC converters
Basic principle of DC chopper, classification of dc chopper,
control strategies.

18th 19th 20th

DC to AC converters
Voltage source inverter.
Current source inverter.

2 1th 225t

AC and DC static switches.

23" 24rd gt
26t 27t Hgth

Resonant pulse inverters

Series resonant inverters, parallel resonant inverters, class E
resonant inverters, zero-current- switching resonant converters,
zero-voltage- switching resonant converters, two-quadrant ZVS
resonant converters, resonant DC-link inverters.

29th 30th

UPS (uninterruptible power supply).

| \ ; L)
5ala ) Balall g Leguad) clelud) iy Balal) aud
Ayl




Gugliiall Ll Gila
" AC Current
Machines

sde 1,38 GQlal) ()9S s3alall iR
L8155 Adlida G glital) L) oilSa agds 1
L glitall Jg:s\. CALa aladiin) {gssua aluiy 2
LAl 028 LAl g paad (G alady 3
Syllabus

Basic construction of electrical machines.

Theory of an ideal transformer.

Practical transformer.

Equivalent circuit of a loaded transformer.

Transformer tests.

Efficiency of a transformer

Parallel operation of single-phase transformer.

Three-phase transformer.

Three-phase induction motors.

Equivalent circuit of induction motor.

Power relations.

Methods of starting of induction motors.

Induction motor tests.

Speed control of induction motors.

Single-phase induction motors.

Alternators

Methods of determination of voltage regulation.

Parallel operation of alternators.

Synchronous motor.

Effect of changing field excitation at constant load.

Power relations.

V curves for Synchronous motor.

Hunting.
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Syllabus

General review in vector and coordinate system.

Coulombs law and electric field intensity.

Electric flux density and Gauss law.

Divergence and gradient theories.

Energy potential and energy density in electric field.

Current density and electric boundary conditions.

Several example on resistance and capacitances use of it.

Poisons and Laplace equations application and examples.

Biot- savant law and ampere law and curl.

Magnetic field intensity and magnetic flux density.

The scalar and vector magnetic potential.

Magnetic force, magnetic boundary conditions and inductance.

Faradays law, displacement current and Maxwell's equations in
potential and integral form.

Propagation of uniform and in free space dielectric and loosely
dielectric and good conductor affect.

salall ey

Pointing vector electromagnetic and reflection.
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Syllabus

1% Introduction to Microcomputers; Microprocessor vs. Microcontrollers.
Introduction to Microprocessor-Based System Design.
2" Microprocessor Architecture: Programmers View. |
3@ 4™ | Introduction to Microprocessor Instruction Set and Programming.
Addressing Modes.
Different Instruction Types: Data Transfer, Arithmetic, Logical,
Branch, etc.
5% 6™ 7" | Microprocessor Interfacing.
Input/output Instructions.
Peripheral ICs: Block Diagram, Pin description, Modes of Operation
and Interfacing.
(For Example, In 80x86 Microprocessor System: 8255 PPI, 8253 PIT,
8259 PIC, 8251 USART and 8237 DMA Controller).
g Introduction to Single-Chip Microcomputer (Microcontroller).
Overview and Applications.
Types of Microcontrollers.
ot Microcontroller Architecture.
Architectural Block Diagram, Pin Diagram and Pin Functions, General-
Purpose and Special-Function Registers, 1/0 Ports, Memory
Organization.
10™ Introduction to Program Development Tools (IDE).
Concept of IDE, Assembler, Compiler, Linker, Simulator, and
Debugger.
117 Introduction to Programming.
Basic Programming Practices.
12' 13" | Microcontroller Interfacing.
Concept of Sensor, Types of Sensors and Their Applications.
A/D and D/A.
1/0 Instructions.
14™ 15" | Advanced Programming Applications.
16™ Introduction to Programmable Controllers
Definition, PLC History, Operation Principles, Ladder
Diagrams, PLC Advantages.
17" Processors and Power Supply
Processors, Process Scan, System Power Supply, Error
Checking, Programming Devices.
18" Memory Systems and 1/O Interaction
Memory Overview, Structure, and Organization,
Configuration, and 1/O Interaction.
19™ Discrete Input / Output System

1/0 Racks, PLC I/O Instructions, Discrete
1/0 Types.




20th

Analog Input / Output System
Analog 1/0 Instructions, 1/0O Data Representation and
Handling

215t

Special Function 1/0
Special Analog, Temperature, PID Interfaces, and
Positioning Interfacing.

22nd

PLC Programming
Types of PLC Languages, Ladder
Diagram Format

23rd

Ladder Relay
Programming.
Timers and Counters.

24

Arithmetic and Data Manipulations
Instructions
Flow Control Instructions

25th 26th

System Programming and Implementation
Control Strategy, Implementation Guidelines, 1/0 Control
Programming

27th 28th
thh ’30th

PLC Industrial Applications
Drilling Machine, Package Sorting, Injection Molding, Bottle
Filling, X-Y Dispenser, etc.
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Syllabus

1St

Revision Ordinary Differential Equations:
First and second orders. Simultaneous differential equations.

2nd,3rd 4th

Fourier Series

Fourier series for periodic functions of period 27.
Fourier series for a non-periodic function over range 2.
Even and odd functions and half-range Fourier series.
Fourier series over any range.

A numerical method of harmonic analysis.

The complex or exponential form of a Fourier series.

5" 6" 7th

Laplace Transforms

Introduction, Properties of Laplace Transform

Laplace Transform of Functions

The Initial and Final Value Theorems

Inverse Laplace transform ,Inverse Laplace transform using Partial
Fraction, Solution of Differential Equations, Solution of
simultaneous differential equations

8th

Errors and Data Uncertainly
Round-off and Truncation Errors, Blunders, Model Errors, and
Data Uncertainly

gth 10th 11th

Numerical Solution of Linear Algebraic Systems

Direct Methods: Matrix Operations, The Matrix inverse, Gaussian
Elimination, Pivoting, Backward error analysis, and conditioning.
Indirect Methods: Jacob’s Method and Gauss-Seidel Methods

Roots Finding of Nonlinear Equation

1oth 13th Graphical Methods, Bisection Mgthod, False Position Method
1’4th " | Newton-Raphson Method ,Modified Newton-Raphson method for
multiple roots. Application in bubble point and dew point
calculations.
Interpolation and Curve Fitting
Polynomial Interpolation-Newton and Neville’s Methods,
15™ 16™ | Interpolation with Cubic Spline
17 Linear Regressions, Fitting a Straight Line
Polynomial, Multiple linear, and non-linear Regressions
Parabolic Regression, Regression with Power Series Approximations
Numerical Solution of Differentiation and Integration
Numerical Differentiation: Derivatives estimation, Richardson
18™ 19" Extrapolation, Newtown forward formula and Sterling formula
20™ Numerical Integration: Trapezoid Rule, Simpson’s Rule
Compound Numerical Integration
Error in Numerical Integration
Numerical Solution of Ordinary Differential Equations
Initial Value Problem
215t 22" | Euler’s Method, Modified Euler’s method
23" 24 Linear multistep method, One-step method
Runge-Kutta method, Milne’s method
Error estimation and adaptively, Stiffness
25" 26", | Numerical Solution of Partial Differential Equation




27" BVPs for 2nd order elliptic Partial Differential Equations

The five-point discretization of the Palladian

Finite element method

Difference methods for the heat equation and hyperbolic equations
Hyperbolic conservation laws

Z Transform

Region of convergence, properties of Z-transforms, Z-transform
pairs, the inverse of Z-transform, analysis and discrete-time systems,
applications.
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Environment of MATLAB

Arithmetic Expressions
Mathematical functions, Logical Operators, Relational
Operators.

Vectors and Matrices :
Matrix operations , transpose and inverse of Matrix

Working  with  polynomials (manipulating  polynomials,
derivatives roots, eigen values).

Solve System of Linear Equations by Gauss Elimination Method

M-file

Create in an M-file, function calling in MATLAB

Programming with MATTAB, Use of Built-in Functions, Input
Output, Structured Programming, Nesting and Indentation

l 1th

Dealing with Errors and Pitfalls .
Syntax Errors. Incompatible vector sizes. Name hiding. Logic and
Rounding Error.

12th 13th

Graphic plot

Graphics two-dimensions plots, Log-log and semi-log plots,
Histograms plots.

Linear Regression, Curve fitting

14t 15t 16t

Conditions and loops statements
Functions: if, else, else if, while, for, switch, break
Loop function: for-next ,do-while...end

17" 18t 19' 20t
21t 2oth 93th H4th
25th,26th

Applications :

One and two dimensions Interpolation by algebraic polynomials
Roots Finding of Nonlinear Equations (Bisection and Newton
Raphson method.)

Numerical Integration by Trapezoidal Rule and Simpson’s Rule
Ordinary differential equations (Numerical Solutions using
Modified Euler and Runge Kutta Methods)

Calculate the Laplace Transform and inverse Laplace Transform

27t 2gth
29th, 30th

Optimization Toolbox

What Is the Optimization Toolbox? Unconstrained and
constrained Optimization. Multi-objective Optimization. Large-
Scale Algorithms.
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Syllabus

1St : 2nd

Choice of voltage level.

3rd 4th 5th

Grounding of power system neutrals.

6th 7th

Design and construction of poles and towers.

Overhead lines and underground cables (analysis).

Transmission system design.

131 14t q5th

Distribution system design.

16th

Requirements of a protection system (speed, reliability,
security, and sensitivity).

1 7th 1 8th

Concept of main and backup protection unit and non-unit
protection.

19th Zoth

Protection techniques for generators, transformers, and
generator-transformer units.

21St 22nd

Protection techniques for transmission lines, capacitors, buses.

23I’d : 24th , 25th
,26th

General description of substation, bus bar arrangement.

27t 2gth 29t
30th

salall ey
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Switch gear: design, layout, security, protection.
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Syllabus

AC voltage controllers:
.Single phase controllers.
. Three phase controllers.

Cycloconverters:

. Single phase Cycloconverters.

. Three phase controllers Cycloconverters.
.Reduction of output harmonic.

. Cycloconverters motor drives.

Inverters:
.Multilevel inverters.

13t 141 15

Motor drives:
.DC motor drives.
.Induction motor drives.

17th 18th 19th

Steeper motor:
.Types of steeper motor.
.Steeper motor drives.

zoth’21th

Permanent magnetic motors:
. Permanent magnet DC motors.
. Permanent magnet Synchronous motors.

22th’23th ’ 24th

Servomotors:
. DC Servomotors.
.AC Servomotors.

26th

Reluctance motor.

27t

Switched Reluctance motor.

28th

Brushless D.C motor.

29th

Hysteresis motor.

3Oth

Linear induction motor.
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Power Systems
Analysis

Per unit method.

Single line diagram.

4th 5th

Impedance and reactance diagram.

6th 7th 8th

Symmetrical faults.

gth : 10th’ 11th

Symmetrical components.

12t 13" 14

Unsymmetrical faults.

151 16t 17

Load flow studies.

18th 19th Zoth

Power system stability.

21th _25th

Load frequency control (LFC).

26" -30"

Automatic generation control (AGC).
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Syllabus

Introduction.

ond grd 4th Thermal stations.

5t gth, 7t Hydro-electric station.

gih gth 10®" Diesel electric station.

11" 12" 13"™ | Nuclear power stations.

14™ 15" 16" | Gas turbine plants.

17" 18™ 19™ | Combined operation of power systems.

20™ 21 Major electrical equipment in power stations.

22" 23" 24™ | Variable load problem.

25" 26" 27" | Power plant economics.

28" 29" 30" || Renewable energy (wind and solar power systems).
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Syllabus

1st,

Introduction to control system.

2nd 3I’d 4th

Transfer function.

5th' 6th

Time domain analysis.

7th 8th gth

Stability analysis.

10th 11th 12th

Root locus method.

13" 14t 15

Frequency domain analysis.

16th 17th

Compensator lead network.

18th 19th

Compensator lag network.

Zoth 21St 22nd

PID controllers.

234 24t p5th
L 26th! )

State space theory.

27th 28th 29th 30th

State space representation.
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Syllabus

1St

Introduction to high voltage engineering.

2nd’ 3rd

Insulation materials used in H.V.

4th 5th 6th

Generation of high voltage.

7th' 8th

High voltage measurements.

gth 10th

H.V testing.

11th 12th 13th

Parallel discharge.

14t 151 16

Over voltages.

17th 18th

Lightening phenomena, characteristics of Lightening.

1gth 20th 213t

Insulation coordination.

22"d 93rd o4th

Thermal characteristics and thermal resistance of cables.

25t opth

Heat transfer and cooling of underground H.V cables.

Insulation materials used in H.V cables.

thh 30th

High dielectric strength cables.
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Occupational safety
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A- Industrial Management

Week

Syllabus

Introduction to industrial management.

Management concepts and historical development.

Human element faults.

Purchases of new machine inventory management.

Machine replacement, layout of facilities.

Principle in design of work- force management.

Active in project.

Measuring project progress tools.

Cost accounting.

Maintenance management.

B- Occupational safety




Week Syllabus

Introduction of occupational safety and health.

Laws and regulations of occupational safety and health.

Occupational hazards.

Fundamentals and cause of work accidents.

Statistics of occupational safety and health.

Accidental prevention.

Occupational health program.

Duties and responsibilities of Occupational safety and health
committee.

Inspection duration (duties).

Personal equipments, Laboratories safety.

Occupational safety training, Occupational safety sings.
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Modeling and
Simulation
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Syllabus
Introduction to process modeling and simulation, tools of
simulation, approaches of simulation, planning of calculation in a
plant simulation.
Modeling of permanent magnet DC motor (PMDC).
Modeling of permanent magnet DC motor (PMDC) with PID
controller.
Modeling of separately excited DC motor.
Modeling of separately excited DC motor with PID controller.
Modeling of shunt DC motor.
Modeling of shunt DC motor with PID controller.
Modeling of series DC motor.
Modeling of series DC motor with PID controller.
Modeling of three-winding distribution transformer. |
4™ | Speed control of multiple (MASTER/SLAVES) DC motor using
PID controller.
Simulation of power in single-phase circuits (average, reactive,
and complex powers)
Simulation of power factor correction.
Simulation of short transmission line model.
Simulation of medium transmission line model.
Simulation of long transmission line model.
21° 22" 23" | Basic generator control loops: modeling of Load frequency control
24™ o5t (LFC).
26™ 27™ 28" | Basic generator control loops: modeling of Automatic Generation
29™ 30" Control (AGC).




