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D.C current Machines
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Week Syllabus
1% Basic construction of electrical machines
2" Construction of D.C generator
3" General features of D.C armature windings
4™ 5™ 6™ | Types of D.C armature windings
7" Function of commutator and brushes, e.m.f equation of D.C generator
8" 9™ | Armature reaction and commutation
10t 11
1ot Types of D.C generators
th 4 pth
1315}h4 Losses in D.C machines
16" D.C generator characteristics
17" Parallel operation of D.C generators
18" D.C motors
19" 20" | Types of D.C motors
21" Efficiency of D.C motors
22 D.C motor characteristics
23" 24™ | Speed control of D.C motors
25" 26™ | Electric braking of D.C motor
27" 28™ | Necessity of D.C motor starter
29" 30™ | Testing of D.C machines
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Week Syllabus
1% Semiconductors materials and PN junction.
2" 3 | Diode applications.
4™ 5™ | Special diodes.
’6th '7th
8™ 9" | Bipolar transistors (characteristics and biasing).
th th
,107,11
12" 13™ | Field effect transistors (characteristics and biasing).
th th
,147 15
16™ 17" | Small signal amplifier.
18™,19™ | Power ampilifiers.
21", 22" | Thyristor.
23" 24™ | Other semi conductor devices (Diac, Triac, SCR).
25" 26™ | SCR applications.
27" 28™ | Digital to Analog (D/A) converters.
29" 30" | Analog to Digital (A/D) converters.




Electric Circuit Analysis
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Week Syllabus
1*,2",3" | Definitions and units.
4™, 5" 6" | Sinusoids, phasors for circuit elements
7th 8th 9th
'10th' Impedance, admittance, impedance combinations.
11", t1hZth Sinusoidal steady- state analysis (Kirchhoff's laws, Mesh analysis,
13 Nodal analysis, Superposition's theorem, Thevenin's theorem,
Norton's theorem, source transformations).
14" 15%
16t " | Source free series and parallel RLC circuits
17", 18" | Step response of a series and a parallel RLC circuits.
2'1th " | General second-order circuits.
22", ZtEth, Three-phase circuits: (wye —wye, delta-delta, wye-delta, delta-wye
24 connections, balanced and unbalanced three-phase systems)
Advanced circuit analysis using Laplace transform
25" 26" Two-port networks: (impedance, admittance, hybrids, transmissions
parameters, relationships between parameters, interconnection
between networks).
27" 28" | Resonance:
Series resonance.
Parallel resonance.
29" ,30" | Definitions and units.




Engineering mechanics/2
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Week Syllabus
Section A- Vibration
1st , 2nd Introduction, vibration of single degree of freedom , undamped freedom system
3rd,4th Damped free vibration for single degree of freedom system.
5th, 6th Damped free vibration for two degree of freedom system
7th, 8 th Harmonically forced vibration for single degree of freedom system.
9 th, 10 th | Vibration measuring instrumentation.
Section B-Thermodynamics
12 th Introduction, vibration of single degree of freedom , undamped freedom system
13th14th | The first law of thermodynamics and its application. The second low
15th thermodynamics and its application on closed and open system.
16th Cycle
17th, 18th | Otto, diesel &Brighton cycle.
19th, 20th | Fuels & combustion.
Section C- Fluid mechanics
21st, 22nd | Fluid properties, Fluid static's
23rd,24th | Fluid flow, Fluid measurements
25th, 26th | Turbines (impulse, fracice, & reaction), Centrifugal and axial pumps.
27th,28th | Viscous effect
29th, 30th | Steady state heat transfer by conduction (in plane walls, Heat transfer conduction
(simple approach).




Measurement and Instruments
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Week Syllabus
1% Measurements and error.
2" Error and its classification.
3" Units and standards S1 system.
4™ 5™ 6™ | Classification of instruments.
7”‘,8th Various measurements, methods for determining resistance,
9™ 10" | inductance, and capacitance.
11" 12" | Various measurements methods for determining requency, phase angle,
,13™14™ | and power factor.
15™ 16" | Various measurements methods for determining hysterias loop and etc.
17" 18™ | High voltage measurements and testing.
19" Electronics instruments.
20t 21th
22" 23" | Cathode ray oscilloscope (CRO).
24t 75t
26" 27" | Instruments for generation.
28" 2h9th Analysis of wave form oscillators.
30°




Mathematics
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Week

Syllabus

1st’ 2nd

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.

6th 7th 8th

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.

gth_17th

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

13th_25th

Ordinary Differential Equations (ODE)

Solution of first-order differential equations by separation of variables.
Homogeneous first-order differential equations.

Linear first-order differential equation. Second-order differential
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.

26™-30"

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.
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Week Syllabus
1st Getting to know youUnit one
2nd Unit two The way we live
3rd, Unit three It all went wrong
4th , 5th | Unit four Lets go shopping
6th , 7th, | Unit five what do you want to do ?
8th
oth Unit six Tell me! whats like ?
10 th,11 th | Unit seven Fame
12 th Unit eight dos and donts
13th14 | Unit nine going places
thl5 th
16th , 17th | Unit ten Scared to death
18th, 19th | Unit eleven thing that changes the world
20th, 21st | Unit twelve Dreams and Reality
22 th,23 th | Unit thirteen Earing aliving
24 th,25 th | Unit fourteen Family ties
26th, Unit fourteen
27",28th

,29th, 30th
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Power Engineering
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Week Syllabus
1% , 2" | Basic structure of power system.
39 4™ 5" | Overhead lineinsulators.
6", 7" | Lineinductance.
8", 9" | Linecapacitance.
10™,11™, | Underground cables.
13" 14" | Corona.
15" 16™ | Short, medium and long transmission lines.
18™ 19" | Per unit method.
20" Singlelinediagram.
21" Impedance and reactance diagram.
22" Network Matrices
23" 24™ | Symmetrical components.
25" 26™ | Positive, negative and zer o sequence reactance diagrams.
27" 28" | Sagand Tension Calculations
29" -30™ | HVDC transmission system.




Power Electronic
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Week Syllabus
1% Power semiconductor devices Construction and characteristics.
2 3, Thyristor fundamentals Construction, working, turn on & turn-off
7 methods (commutation methods), thyristor firing circuit.
5N 6" | Thyristorsfamily..
7" 8" | Thyristor ratings.
AC to DC converters
oh 10t Principle of phase controlled converter operation, single phase half wave
11th’ 12&1 converter, single phase full wave converter, three phase half wave
ih’ . Ath | cOnverter, three phase full wave converter, power factor improvement, single
137, 14 phase and three phase semi converters, operation of all above converter with
R, RL, RLE load.
150 16" DC to DC converters
1’7th Basic principle of DC chopper, classification of dc chopper, control
’ strategies.
th h
= 2’0:!;,9 DC to AC converters Voltage source inverter. Current sourceinverter.
21" 22" | AC and DC static switches.
o3t oyth | Resonant pulseinverters
,25th’ oth Seriesresonant inverters, parallel resonant inverters, class Eresonant inverters,
i ~ath | ZErO-current- switching resonant converters,zer o-voltage- switching resonant
, 277,28 converters, two-quadrant ZV Sresonant converters, resonant DC-link inverters.
29" 30" | UPS (uninterruptible power supply).




A.C Machines
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Week Syllabus
1% Basic construction of eectrical machines.
2" Theory of an ideal transfor mer.
3% 4" | Practical transformer.
50 6" Equivalent circuit of aloaded transformer.
7" Transformer tests,
g" Efficiency of a transfor mer
9" Parallel operation of single-phase transfor mer.
10™,11™ | Three-phasetransformer.
12" Three-phase induction motors.
13" Equivalent circuit of induction motor.
14" Power relations.
15", 16™ | Methods of starting of induction motors.
17" Induction motor tests.
18" Speed control of induction motors.
19", 20" | Single-phaseinduction motors.
21" Alternators
22th , 23" | Methods of deter mination of voltage regulation
th th
247,25 Parallel operation of alternators.
26™ Synchronous motor.




A.C Machines

th
27 Effect of changing field excitation at constant load.
28" Power relations.
29" V curvesfor Synchronous motor.
30" Hunting.




Electromagnetic Fields
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Week Syllabus
1%, 2 General review in vector and coordinate system.
3rd
4t gh Coulombs law and electric field intensity.
g 7™ Electric flux density and Gauss law.
gh o Divergence and gradient theories.
10", 11™ | Energy potential and energy density in electric field.
120 Current density and electric boundary conditions.
,13”‘ , 14" | Several example on resistance and capacitances use of it.
15" , 16" | Poisonsand Laplace equations application and examples.
17" 18™ | Biot- savant law and ampere law and curl.
19" , 20" | Magnetic field intensity and magnetic flux density.
21 , 22" | Thescalar and vector magnetic potential.
23" , 24™ | Magnetic force, magnetic boundary conditions and inductance.
opth opth Faradgyslaw,.displacement current and Maxwell's equationsin
' potential and integral form.
th ~ath | Propagation of uniform and in free space dielectric and loosely dielectric and
27,28 good conductor affect.
29" , 30™ | Pointing vector electromagnetic and reflection.
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Week

Syllabus

Introduction to Microcomputers, Microprocessor vs. Microcontrollers.
Introduction to Microprocessor -Based System Design.

2nd

Microprocessor Architecture: ProgrammersView.

3I’d , 4th

Introduction to Microprocessor Instruction Set and Programming.
Addressing Modes.

Different Instruction Types: Data Transfer, Arithmetic, L ogical,
Branch, etc.

5th , 6th ,

Microprocessor |nterfacing.

I nput/output Instructions.

Peripheral 1Cs: 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).

8th

Introduction to Single-Chip Microcomputer (Microcontroller).
Overview and Applications.
Types of Microcontrollers.

gth

Microcontroller Architecture.
Architectural Block Diagram, Pin Diagram and Pin Functions, General-
Purpose and Special-Function Registers, 1/0 Ports, Memory Organization.

10th

Introduction to Program Development Tools (IDE).
Concept of IDE, Assembler, Compiler, Linker, Simulator, and Debugger .

11th

Introduction to Programming. Basic Programming Practices.

12th 13th

Microcontroller Interfacing.

Concept of Sensor, Typesof Sensorsand Their Applications.
A/D and D/A

I/O Instructions.

14" 15"

Advanced Programming Applications.

16th

Introduction to Programmable Controllers
Definition, PLC History, Operation Principles, Ladder
Diagrams, PL C Advantages.

17th

Processor s and Power Supply
Processor s, Process Scan, System Power Supply, Error
Checking, Programming Devices.

18th

Memory Systemsand I/O Interaction
Memory Overview, Structure, and Organization,
Configuration, and 1/O I nteraction.




Programmable L ogic Controllers Microprocessor

Discrete Input / Output System

19" I/0 Racks, PLC 1/O Instructions, Discrete
I/O Types.
Analog Input / Output System
20" Analog I/O Instructions, /O Data Representation and
Handling
Special Function I/0
21 Special Analog, Temperature, PID Interfaces, and
Positioning | nterfacing.
PL C Programming
2ot Types of PLC Languages, L adder
Diagram For mat
ogth Lgdder Relay Programming.
Timersand Counters.
Arithmetic and Data M anipulations
24™ Instructions
Flow Control Instructions
o5t ogth System Programming and | mplementation
' Control Strategy, | mplementation Guidelines, 1/0 Control Programming
o7th ogth PLC Industria}l Applications . o _
29th’ 30" Drilling Machine, Package Sorting, I njection Molding, Bottle

Filling, X-Y Dispenser, etc.
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Week

Syllabus

1St

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

2nd 3I'd 4th

Fourier Series

Fourier series for periodic functions of period 2m.

Fourier seriesfor a non-periodic function over range 2m .
Even and odd functions and half-range Fourier series.
Fourier seriesover any range.

A numerical method of harmonic analysis.

The complex or exponential form of a Fourier series.

5th 6th 7th

Laplace Transforms

Introduction, Properties of Laplace Transform

L aplace Transform of Functions

Thelnitial and Final Value Theorems

Inverse Laplace transform ,Inver se L aplace transform using Partial
Fraction, Solution of Differential Equations, Solution of
simultaneous differential equations

8th

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

11th

Numerical Solution of Linear Algebraic Systems

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

12th 13th

14"

Roots Finding of Nonlinear Equation

Graphical Methods, Bisection M ethod, False Position M ethod
Newton-Raphson Method ,M odified Newton-Raphson method for
multiple roots. Application in bubble point and dew point
calculations.

15th 16th

Interpolation and Curve Fitting

Polynomial Inter polation-Newton and Neville’s Methods,
Interpolation with Cubic Spline

Linear Regressions, Fitting a Straight Line

Polynomial, Multiple linear, and non-linear Regressions




Numerical and Engineering Analysis

Par abolic Regression, Regression with Power Series Approximations

18th '19th ,

20th

Numerical Solution of Differentiation and Integration
Numerical Differentiation: Derivatives estimation, Richardson
Extrapolation, Newtown forward formula and Sterling formula
Numerical Integration: Trapezoid Rule, Simpson’s Rule
Compound Numerical Integration

Error in Numerical Integration

21th 22th

23 o4t

Numerical Solution of Ordinary Differential Equations
Initial Value Problem

Euler’s Method, Modified Euler’s method

Linear multistep method, One-step method
Runge-Kutta method, Milne’s method

Error estimation and adaptively, Stiffness

25th 26th

27th

Numerical Solution of Partial Differential Equation BVPsfor 2nd order elliptic
Partial Differential Equations

Thefive-point discretization of the Palladian

Finite element method

Difference methodsfor the heat equation and hyperbolic equations

Hyper bolic conservation laws

28th, thh

30t h

Z Transform

Region of convergence, propertiesof Z-transforms, Z-transform
pairs, theinverse of Z-transform, analysis and discrete-time systems,
applications.
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Week Syllabus
1% Unit one Its wonderful world
2 Unit two Get happy
3 Unit three Telling tales
4" Unit four Doning the right thing
5" Unit five On the move
6" Unit six | just love it
7" Unit seven The world of work
g" Unit eight Just imagin
o™ Unit nine Happy birthday Getting on together
10" Unit ten Obsessions
11" Unit eleven Tell me about it
12" Unit twelve
13" Unit thirteen
14" Unit fourteen
15" Unit fourteen







el | {3 | | ity
vt | Cutialsial | el |

i SR B 90l o e i

[(v‘n-v.v.)a.gl,lla.h,u-a.“-nbulah’a.ll ]

pigally Jiddl dnkail | )

aclall Sty ciligut! | ¥ |

Byl e i ¢ |
¢

ot SR | 8 52k el
Baaaid! ailkally
.yl k] bt 0

S faiadal) i

‘

o maid | \Z

dutdeint) oty Vot § i@ 53031 | A
q

OELa0g da duu
gl il vl




Transmission and Distribution Systems
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Week

Syllabus

1St 2nd

Choice of voltage level

3rd 4th 5th

Grounding of power system neutrals

Design and construction of poles and towers

Overhead lines and underground cables (analysis)

1 1th 1 2th

Transmission system design

13" 14™ 15

Distribution system design

16" Requirements of a protection system (speed, reliability, security,
and sensitivity).
17", 18" Concept of main and backup protection unit and non-unit
protection
19”‘, 20th Protection techniques for generators, transformers, and generator-
transformer units.
21 , 22t Protection techniques for transmission lines, capacitors, buses.

23 24™ 25t
26th

General description of substation, bus bar arrangement.

27t ’ 2gth ’ 29t
30"

Switch gear: design, layout, security, protection




Special Electrical M achines and Power Electronic
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Week Syllabus
AC voltage controllers:
15’2nd
. Single phase controllers.
3rd’4th
. Three phase controllers.
Cycloconverters:
. Single phase Cycloconverters.
51h ’6m’7m
. Three phase controllers Cycloconverters.
8th
.Reduction of output harmonic.
. Cycloconverters motor drives.
Inverters:
9", 10" . Single phaseinverters.
11+ 12 . Threephaseinverters.
. Multilevel inverters.
Motor drives:
1314, 15 .DC motor drives.
16th
Induction motor drives.
Steeper motor:
17,18
.Types of steeper motor.
19n

Steeper motor drives.




Special Electrical M achines and Power Electronic

Per manent magnetic motors:
200,21 . Permanent magnet DC motors.

. Permanent magnet Synchronous motors.

Servomotors:
221h 2 th th
A 5 . DC Servomotors.
25th
AC Servomotors.
26" Reluctance motor.
27" Switched Reluctance motor .
28n Brushless D.C motor.
29" Hysteresis motor.

30" Linear induction motor.




Power Systems Analysis
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1%, 2 Per unit method.
3" Singleline diagram.
g™, 5™ mpedance and reactance diagram.
6, 7™, gt Symmetrical faults.

9th 10th 11th

Symmetrical components.

12" -14™ Unsymmetrical faults.

15" - 17" L oad flow studies.

18™ - 20" Power system stability.

21" - 25" L oad frequency control (LFC).

26" -30™" Automatic generation control (AGC).




Electric Power Generation And Renewable Enerqy
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Week Syllabus
1%, Introduction .
2" 31 gth, Thermal stations (steam power plants) .
5t 6t 7t Hydro-electric power plants.
g™ gt 10t Diesel power stations.
11" 12™ 13™. | Nuclear power stations.
14" 15" 16™. | Gas turbine plants.
17" 18™ 19™. | Combined operation of power systems.
20th,215t. Major electric equipment’s in power stations.
22" 23 24™ | variable load problems.
25" 26" 27" | Power plants economics.
28™M 29" 30" | Renewable energy(Solar energy &Wind).




Control Systems Analysis
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Week Syllabus

1% Introduction to control system.

2" Transfer function.
3", gt Block Diagram Reduction & Signal flow graph
5", 6™ Time domain analysis.

7™ Stability analysis.
g, o Routh Hertz criteria

10" ,11" ;12" | Root locus method.

13" 14%" 15

Frequency domain analysis.

16" 17t

Compensator lead network.

Compensator lag network.

zoth let Zznd

Controllers.




H.V Techniques
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Week Syllabus
Ist 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

9th, 10th

H.V testing.

11th,12th, 13th

Parallel discharge.

14th,15th , 16th

Over voltages.

17th ,18th

Lightening phenomena, characteristics of Lightening.

19th, 20th, 21st

Insulation coordination.

22nd, 23rd, 24th,

Thermal characteristics and thermal resistance of cables.

25th,26th

Heat transfer and cooling of underground H.V cables.
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Industrial Management and Occupational safety
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Week Syllabus
1% Introduction to industrial management
2nd Management concepts and historical development.
3 Human element faults.
4" Pur chases of new machineinventory management.
5 M achine replacement, layout of facilities.
6" , 7" Principlein design of work- force management.
gh, ogn Activein project.
10", 11" M easuring project progresstools.
12" 13" Cost accounting.
14" : 15" M aintenance management.
Occupational safety
Week Syllabus
16 Introduction of occupational safety and health.
71710 L aws and regulations of occupational safety and health.
18t Occupational hazards.
19t Fundamentals and cause of work accidents.
20t Statistics of occupational safety and health.
21t Accidental prevention.

22th 23th

Occupational health program




Industrial Management and Occupational safety

24™ o5t Duties and responsibilities of Occupational safety and health

committee.
26™ 27t | nspection duration (duties).
28" 29t Personal equipments, L aboratories safety.
3ot Occupational safety training, Occupational safety sings.

27t ’ 2gth ’ 2gth
30t




Modeling and Simulation
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Week Syllabus
1t Introduction to process modeling and simulation, tools of
ond simulation, approaches of simulation, planning of calculationin a
plant simulation.
3r
d Modeling of permanent magnet DC motor (PMDC).
Ath Modeling of permanent magnet DC motor (PMDC) with PID
Controller.
5 Modeling of separately excited DC motor.
6" Modeling of separately excited DC motor with PID controller.
7" Modeling of shunt DC motor.
g Modeling of shunt DC motor with PID controller.
g Modeling of series DC motor.
10" Modeling of series DC motor with PID controller.
11" Modeling of three-winding distribution transformer.

121" 131 14"

15th

Speed control of multiple (MASTER/SLAVES) DC motor using

PID controller.




Modeling and Simulation

Simulation of power in single-phase circuits (average, reactive,

16th

and complex powers).
17" Simulation of power factor correction.
18™ Simulation of short transmission line model.
19" Simulation of medium transmission line model.
20" Simulation of long transmission line model.

271t ’22nd’ 23rd

Basic generator control loops: modeling of Load frequency control

24, 25"
.(LFC)
26n 27", 28" ) . . .
Basic generator control loops: modeling of Automatic Generation
29", 30"

Control (AGC).




Computer Applications
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Computer Applications
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English L anquage
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English Language

Weak

syllabus

1St 2I"Id 3I’d

Home and away.
Grammar: The tense systems.
Vocabulary: Compound words.

Reading: Saroo's story.

4th 5th 6th

Been there, got the T-shirt.

Grammar : The present tense system.

Vocabulary:Hot verbs — make, do.

Reading: Our plastic planet.

7th 8'[h gth

News and views.
Grammar:The past tense system.
Vocabulary:Books and Films.

Reading:Book at bedtime.

10th’ 1lth, 12th

The naked truth
Grammar : Questions and negatives.

Vocabulary: Saying the opposite.

Reading:|s princess Diana living on the moon?

13" 14" 15t

L ooking ahead.
Grammar : Future Forms.
Vocabulary:Hot verbs — take, put.

Reading:Inspirational Teenagers.

16" 17" 18"

Hitting the big time.

Grammar : Expression of quantity.

Vocabulary:Words with variable stress.

Reading: Two famous brands.

19t h 20'[ h

Getting along.




English L anquage

Grammar:Modal and related verbs.
Vocabulary:Hot verb - get.

Reading: The generation who refuse to grow up.

How remarkable.

Grammar : Relative clauses.
21th, 22th
Vocabulary:Adverbs collocations.

Reading:Happy ending in New Y ork.

Theway wewere.

Grammar : Expressing habits.
23", 24"
Vocabulary: Homonyms.

Reading:Living in the past.

Over my dead body.

- Grammar:Modal auxiliary verbsin the past.
25", 26'
Vocabulary: Synonymes.

Reading: The Amazing Vikings.

It'sall hypothetical.

Grammar : Hypothesizing.
27th, 28t|"|
Vocabulary:Word pairs.

Reading:Have you ever wondered?

TimeFlies.

Grammar : Articles.
29th, 30th
Vocabulary:Hot words— life and time.

Reading: The Isle of Muck.




