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Period of study: 5 years.
Each year: 2 semesters.

Each semester: 16 weeks without the exams’ period.

Number of hours per week: 36 hours.
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Total Practical | Theoretical

Module

oA aud

First Study Year First Semester — J&¥ Juwadll %) 43

Mathematic 1

6 2 4 ) alual
6 2 4 Physic s 1 Y eyl
4 - 4 Engineering Drawing gl anssll
4 - 4 Mechanical Engineering gl elilal)
4 2 2 Introduction to Computer w;ah-“ ) Jasa
2 - 2 Arabic Language Ay ad) A2l
4 - 4 Foreign Language 1 Y dual ds
30 6 24 Total £ saall
First Study Year Second Semester AWl Juadll A 1Y) A

6 2 4 Mathematic 2 Y alual,
6 2 4 Physics 2 Y e ldl
4 2 2 Chemistry & Leassl)
3 1 2 Programming 1 Y Ay
5 3 2 Specialized Workshop dnaaddl) cliy gl
4 - 4 Foreign Language 2 Y Agdal) daty
2 - 2 National Culture daghl) AB1ERY
30 10 20 Total

g
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Engineering
e ) clold) 2
£ sanall e Module el aud
Total Practical | Theoretical
Second Study Year First Semester — Js¥) Juadll A A
6 2 Mathematic 3 Y alual,
4 2 2 Programming 2 ¥ eyl
6 2 Foundations of Electrical Ll Atigl) G
Engineering
4 1 3 Thermodynamic & A jpall ey halisaga Al
Thermal Machines
3 1 2 Probability and statistics ¢ Laa¥ly Jlaiay)
4 - 4 Foreign Language 3 v el daly
27 8 19 Total g gaaall
Second Study Year Second Semester AUl Juadl) A )
6 2 4 Mathematic 4 ¢ alualy,
6 2 2 Programming 3 ¥ Aol
4 2 4 Electrical Circuits 1 Y Al el el
3 2 4 Strength of Materials Lgalsi g dlgall Laglia
5 1 3 Fluid Mechanics & Water Llal) Yy pilge il
Machines
4 - 4 Foreign Language 4 £ daialy) At
30 9 21 Total £ aaall
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Engineering
Lo gl cileld) axe
£ ganall e o Module A aud
Total Practical | Theoretical
Third Study Year First Semester — Js¥ Juadll A3 i)

6 2 4 Electronics 1 Vil s

6 2 4 Electrical Machines 1 Y Al el Y

6 2 4 Electrical Circuits 2 ¥ Al et clal

2 _ 2 Properties of Electrical Al sl agall Lalgd
Materials

4 2 2 Measurements of electrical oubidl) 33galy cilulal
& instrumentation Al

2 _ 2 Occupational Safety gl A

26 8 18 Total € 3aall

Third Study Year Second Semester — JUl Juadll 451G diud)

6 2 4 Electronics 2 A NP

6 2 4 Electrical Machines 2 v Al st ey

6 2 4 Electromagnetic Fields Aigh o<l J gial)

5 1 4 Automatic Control 1 Y AV asal)

4 2 2 Logical system sand digital Lyl g dgihaial) alall)

2 _ 2 Communication theory Jlaiy) 4 ks

29 9 20 Total

£ sl
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Module 3 j
89 a2 ) { o JJN‘ ?“‘
Total Practical | Theoretical
Forth Study Year First Semester — Js¥ Juadll Ayl Ll
1 4 Power Electronics 1 Y il el 5)aal) culig S
1 4 Electrical Machines 3 ¥ oAl el ey
1 2 Power stations & Y Leiagats Al est cillaaal)
equipment 1
4 1 3 High Voltage Joally Aadl 58l dawaia
Engineering ) .
&Electromagnetic 2l gl
Fields
4 1 3 Electric power System VAl sl Ball) alas
1
5 1 4 Automatic Control 2 Y AV asa)
26 6 20 Total £ saall
Forth Study Year Second Semester AUl Jualll  dagll) 4
1 4 Power Electronics 2 ¥ Al e 3,080 il g sty
2 4 Electrical Machines 4 ¢ Aduliesl ey
1 3 Power stations & Y gty duily sl cillaaall
equipment 2
5 2 3 High Voltage VoAl el daia
Engineering 1 ]
4 1 3 Electric power System ¥ Al g1 58 akas
2
2 1 3 Electrical Drives 1 ) Al el Baldy
28 8 20 Total £ 5aall
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£ gannall e Module SRR aud
Total Practical | Theoretical
Fifth Study Year First Semester — Js¥) Jualll  dewaldd) dial)
5 1 4 Electrical network Ll sl ClSadd) Jadas
analysis
5 1 4 High Voltage Y Al il dwaia
Engineering 2 )
1 4 Electrical Drives 2 ¥ il et 5alaY
1 Modeling and 8,080 Al SlSlaally Anlall)
simulation of electric .
power systems b
4 1 3 Design of electrical Ll gl CNY) araas
machines
4 1 3 Project license Y g e
26 6 20 Total £ sanall
Fifth Study Year Second Semester AUl Jualll daldl) diu)
5 1 4 Design of electrical Ll gl Sl ananal
Networks
4 1 3 Coordination and ¥y gaeil alas
automation systems
4 1 3 Economics of Electrical Sl cilyabuatd)
networks
4 1 3 Energy efficiency and Jlasi 35alg L las g 4BUAY) 300
management
5 1 4 Protection of electrical Al gl 58 ala Alas
power systems
4 1 3 Project license LY £g s
26 6 20 Total £ 5a2all




First Study Year First Semester s Sl S A
Subject 1- Mathematic \1\ /1] elpal; - Jkal
Part one: Linear Algebra: tsbdl) el 1 JsY) anddl

1- Algebraic Polynomials: Polynomials L . X
with one variable, Zeros of Polynomials and caly pie byl cdgpell clagadl
factorization, multi variable polynomials, | s closall ¢ dgssll JEY) @l @lagaal)
Symmetric polynomials. T o
2-  Vector Space: subspaces, linear ARl Shagadl (e
independence, bases and dimension of | LVl ¢ Sl eledl) sl oladd) sladl) —Y
vector space. C s . .

. . cselad o lmd aayg3aclE ¢ adl) JDlsny)
3- Matrices: presentation, Algebra on gt ohat Sy L; o
Matrices, partition of Matrix, transpose and | «2lésiadl o Gllall dgelsl :lighad)  —Y
power of Matrix, Elementary Operations gl Cligiadl digne g8 clisias Jshie
and reduction. o
4- Determinants: General Expansion 2x 2, Adghias J5A)
3 x3 and NxN of determinants, Saros Rule, | s 15 yally A Ayl e Climall sclimal) — ¢
Minors and cofactors, operations on | L .. L
determinants and properties. el gl Bl ABal e i)
5- Systems of linear equations: bl e clleally palsdll — 4l caladially
Homogenous and non- homogenous | . . ., . Ll bdl B
systems, solution of systems of equations Rulatial) Bhal aleal) :4hA) clsladl) day —o
Cramer s Rule, elimination method, inverse | dayl ¢ jal)S 48k cduilatie je dadadll cValaall ¢
matrix method Gauss elimination method. e e "
6- Eigen values and Eigen vectors: Eigen | o ‘%L* o sl
values, Eigen vectors and Eigen equation of | 4xi¥ls asll haall daleal) :4ualdd) 4d¥lg adl) -7

Content | a matrix, digitalization of a matrix, Cayley Gl giaal)

Hamilton theorem and Application, Gordan
canonical form.

7- Quadratic forms: linear and Bilinear
forms, change of Quadratic forms to
canonical forms, Curosh theorem.

Part two: Calculus

1- Introductions to the calculus:

sets, Real numbers, Inequalities, Absolute

values and properties, Extended real
numbers, Cartesian and polar coordinates in
plane.

2-Numerical sequences: definition and
presentation, kinds of sequences,

convergent sequences and properties.

3- Real functions of one variable:
Definition and presentation,  Algebraic
operations on functions with composition,
bounded functions one- to- one and onto

functions, inverse functions, even- odd
functions, Increasing and decreasing
functions, limits and continuity

(Theorems and  properties)  uniform

continuity, non-algebraic functions, Real,

Lajee caellall JEYI ) cligad) 5y dalall
WOl JSE e ggilala S

S JKal (laall JRall cdal JWEy) v
JSall ) el JSA 3y ¢ anl JSAl dladl)
CUsS Ay ¢S5l

bl Jalal) 1 S anddl)

D el Jaladl A Jaae -

claaliall  dEaall sl sl Gle sandl
daaal el degane  lpalsdy dalladl dagal)
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Alliie Dules ¢lelgly Lednas sApaml) clliial) —Y
gl Gl el

Slo lleall zanly Jgatial daglal) Lddal) agledl) -
Lal gl el asill Gasaadl wlsill cailsil
&L Ales ¢ paliiall il il il A @l aolsill




trigonometric  exponential  Logarithmic
functions, hyperbolic trigonometric
functions, inverse trigonometric functions,
and inverse hyperbolic trigonometric
functions.

4- Complex numbers: Definition, kinds of
complex number, presentations.

5- Differential Calculus of Real functions
with one variable: Derivative and
Differential,  geometric  meaning  of
derivatives and differentials, derivative of
composite functions, derivative of inverse
functions,  implicit and  parametric
differentiation, higher derivatives, Basic
theorems, I'Lopital's rule.

6- Plotting the graph of a function:
Increasing and decreasing  functions,
Absolute and local Maxima and Minima,
concavity and inflection points. Asymptotic
lines the curves of functions in polar and
parametric forms.

7- Other transcendental carves: Cardioids,
Lemniscats, Stroids, spiral carves.

8- Functional sequences and series:

Real Numerical series, operation on
Numerical series, Random series,
alternating series & Leibniz test for
convergence, Absolute and conditional
convergence, point and uniform
convergence with properties, Weierstrass
test, power series interval of convergence,
Taylor s and Maclaurin series.

sl Ll syaiuall alsill ccbledl) o lled)s
ddadl) cduainle M) ) AR ddagaall i)
sheall & laliall)  Ausal) Lkl (dpuSall 4ik)
SI b cla bl
Jia cgial) 23al) JISET cCaypat 0 Ayl Masy) —¢
L(gal) 224
Jeaial il 488 aeill Lol qlual) -0
Giiall i) el Jualally sl
Gide Sl il Filie el s Fadia ¢ Jualiily
Ciilye (3o Cliidiall (Unpuss Jamall aililly iancall ool
Wl Lalill Claall 8 Awll) byl e
~Jlngd 3aclE lgall) Gylay Gand pae
AP Al \ghghid auy gl dlslu Ay -1
Gand il cabaally gyuall @llell (ol (il
Aylidl Glaivall ccalaaiy) gy ca Ul Saie jadiy
kg Llas 1180 lanall ol il linia auy
(il dlalll cdaledal cldatel) -V
POl ety fiall ¢ adige <Y
Laaadl Sl cdalil) Jedladly cldlmall  —A
Al sl ol clgde Glleally Al
(bl laly Slhaall colall ¢l laals Ayl
pd e laa) el oty el o)
ObsiSley st Judlu ddamall o5l Judles

taalg

Subject 2- Physics \1\ /Y] s\l —¥ A
Light: : g guall
1- Basic Principles: Light Nature, Speed of o o .
Light, propagation of Light, Reflection , | JW& ¢ ssall depu cosuiall dapla dgualad] 5la =)
Refraction , Fermat's Principle , Huygens's | ¢ yinys fam cloyd fame o LS ulSaiY) g guall
, Principle , Total Reflection , Dispersion , ) . ) i .
2- Geometrical Optics: Plane Mirror, okl laslg
Spherical Mirror, Spherical Refractor, e €l 3Tl il 3Tall . atiedl secall —Y
Content | Parallel Face Plates, Prism, Thin Lenses, Bealht el DAl i) g <l giaal)

Optical Instruments.

3- Physical Optics: Polarization: Polarized
Light, Polarization by  Absorption,
Polarization by Reflection, Polarization by
Scattering, Polarization by Birefringence,
Quarter-wave and half-wave Plates.
4-Interference: Phase Difference,
Coherence, Interference in Thin Films ,

sl censdl Aglfe aliall (oSl s
Llankt (dad )l luaall

spall Qi) ALl gl W
Clhadtu¥h Galaiad¥lh Glhsinyly cldhadall il
DLaSYL lasiay) el clasia) o ulSasy)
nsall s Lngall Cial ilicall e Liadl




Young's Two-Slit, The Addition Of
Harmonic Waves, Interference , Pattern of
multiple Equally Spaced Sources.
5-Diffraction: Diffraction Pattern of Single
Slit or Narrow Wire Circular Aperture or
Disk, Interference-Diffraction Pattern of
Two Slits, Resolution, Diffraction Gratings
6- Optics Fibers: Operating Principle,
Types, Properties, Applications.
Thermodynamics :

Temperature: State and State Variables,
Zeroth Law of Thermodynamics,
Temperature Scales, Equation of state, The
Kinetic Theory of Gases, Heat , Work and
First Law Of Thermodynamics, The
Transfer Of Thermal Energy, Conduction,
Convection, Radiation, Thermal Expansion,
Change of Phase and Latent Heat, The
Effects of  Temperature-Change on
Electronic Elements and Electrical circuits.

colaall & Jalal) il ¢ shall 3 sJalal —¢
Ul 3 Jalall A@lall 715y pan cqg B Aid))
el 4 gluiia ddads aulie 32c

ey llu ol Al da3 e gzl cglady) —o
Aol aiall Jals L gagd ol Ay datd xie 2V
DY) Al (Jaaidl) 548 (S e

Qaibad eelsl (Jaadl 401 14y pad) Galdy) -1
Nealalasil

Bhall Ay Jen dadde :lgualedg 3jhall
CN¥saiag sl Vs cclylall A€ al Akl (sl
Aphall DL Ll sasill 8 (gytuall o silall (Allal
(Jrasill ahal) ) cchalingasill (B JY) sl
bl sadll il pailadll @ ledY) (Jeall
malial) Cilag A oplall ua sl
AplneSl) )l el s i Ky

Alalzs

Subject | 3-Engineering Drawings: gl anipdl g Jfiadll —Y 2l
1- Drawing Instruments and Accessories: alialeg ael) sl =
2- Lettering and Dimensioning Practices: . ]
3- Scales: Ay Sl Jis Bybo =Y
4- Geometrical Constructions e l) uglia =Y
5- Orthographic Projections et et
6- Projection of Solids gl LA~
7- Intersection of Solids gl Jiadly ey —o
8- Isometric Projection . Q1Y
| ala) dalad =1
9- Conversion of Isometric Views to tel e ':y
Content | Orthographic Views and Vice Versa aanigl slual) adales -V | il glaal)
10- Symbols and abbreviations used in cepshaiall gl Jisaill —A
mechanical and electrical diagrams ) i "
11- Freehand Sketching audigl Jadlisall ) a4y i g ) Jadlisall Jysasi —4
osSallys
Gllalada & deadioal) ShHLaiAY)y el =)
el 5 4SSl gl
Subject | 4- Mechanical Engineering: (rtigd) ilSaal) - ¢ 2
Part | — Statics Qs 1 J Y andll
1-Vectors: Scalars and Vectors - Rules for | e ) o
Manipulating Vectors. dade Gldccleatall, bl gl
2- Forces: Equilibrium and free Body Cilgaiall
Content | diagrams, Two dimensional force systems, Gl giaal)

Three dimensional Force Systems.
3-Systems of forces and Moments:
Moment vector, Moment of a force about a

Ll el pall anall haldey RV rgell Y
) A 5l cand)

dss 558 aje cAaiall aie tagiadly sl Cilogana -V




line, Couples, Equivalent Systems.
4-Objects in  Equilibrium: The
equilibrium equations, Two dimensional
applications, Three dimensional
applications.

5-Structures in equilibrium trusses:

The Method of Joints, The method of
sections.

6-Centroid and centers of mass:
Part 11: Dynamic of particles.
1- Kinematics of Particles:
motion , Plane curvilinear motion
Rectangular coordinates , Normal and
tangential coordinates , Polar coordinates ,
Constrained motion of connected particles.
2-Kinetic Particles: Newton’s second law,
Rectilinear motion, Curvilinear motion,
Work and kinetic energy, Potential energy,
Linear impulse and linear momentum,
Angular impulse and angular momentum.

Rectilinear

3-Plan  Kinematics of rigid bodies:
Rotation, absolute motion, Relative
velocity , Instantaneous center of zero

Velocity ,Relative Acceleration
4- Plan Kinetics of rigid bodies: General
equations of motion, Fixed, axis rotation,
General plane motion, Work & Energy,
Impulse, momentum equation.

LA Cle seaall ciagdjall ¢ Hsan
) 35 23l il YV olee AR alual)- ¢
2l D0 M

e A il adad A6k 1 AS0A) JShgd) ¢lgi0
ISl

JEN 38

Loalal) Adai) elaaliys : ALY acddl)

Aal daginal ASal cdgalal) Al Aga -

LY GG Y i) A
Llall dsial) e 48 5all (il liEanyl ikl
LAkl

sl “é_}lﬂ\ Chgtt Osld :2\,34\.43\ a%ad) il —¥
Aalal)l (A< )al) d8lally Jaall cdisiall AS al) (Aot
CAJ\ a)x cigdadl) ASHal) Ay gkﬂ\ djﬂ\ PENIN|
LS all AsS a)es

3Sa) byl iodall auall Ausiwdl ASAl T
&)Lﬂ\ g&)...nﬂ GL.J\ ISl cdpuall Aoyl cdathagl)
sl

AS ) calal) A5l N les tobeall aneadl i jas —
AGa)) By piall Y slee

Subject | 5. An Introduction to Computer Qaalal) ) Jasal) —o 2R
1- Computer From wuser’s Viewpoint, U Alee ATy qugwlall Lualad) Al -
Components of the computer system (CPU, ) ) ) ek
ALU, CU, Storage, Software and | @3Vl Jaiyl Slay casulall ol Zpulay)
gommunicationt::omponents). ( A Wi Ayl 3)SIAl aSaill Basg Ayl 3SIAN Bans
- Data in the computer (Numbering e . .
systems, Data formats, representing of sl S ccpalpal) haat ol oot
character, integer and floating point data). plai tqupulal) JAa claglaal) Jfiady sall daayf -y
3- An Overview of Computer Architecture e s s e .. .
Uai ¢ L) aall alag ¢ SUED aall aUai o gydall aall
and Hardware (the CPU, Memory, | ¢ e Sl e
input/output  devices, and Computer | cAéidall aall dakuil (u EOLsadl ¢ e culaall a2l
Content | peripherals). iy giaal)

4- Computer Interconnection, transmission
protocols. LAN, WAN, Clusters).

5- An Overview of Operating Systems.
Programming Tools.

cogalall Jala cilaslel)

plee edaadall ala Caypt tqualgad) Jad ala5 -
Windows Jaaiss alas (Jaais alai jolat ¢ Juil
Linux Jsis alas

cligSe teuiiiyly dpgulad) cldl) 8 dasia — €
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B dppulall Gl gl dgsulall A
s olaad ccupl) AS dpealall Gl
clg il laglaall cgal ¢ iy

el lap Al aseda sl ledd)
¢ 882 Jabadall bl Al ALES GHla (b yleal)
i) laladll g )il

-0

Subject 7- Foreign Language \1\ /1] dgia¥) daty -1 A
Content el giaall
Subject 7- Arabic Language L) daly —v A
Content el giaall
First Study Year Second Semester A Juait) SN L)
Subject 1- Mathematic \2\ [¥] cilpaly ) - 2l

1- Indefinite Integrals: Original function, | 5.4} s (bl Al asaal) e Jalsil -

Fundamental Rules & theorems, Method of | = . ) )

Integration, Integration by change of A2l dsaiall juty ol Aalal) 3yl cJalsil

;/aritgbles aln(tj patr_titions, flnttegrationst(_)f Al Jalss ¢ Al wlall JalSs opally el

ractions, Integrations of trigonometric . L o

functions, and Integration of power Al gl I3 ) JalSs AL

functions. ¢ aalpdy 2aaad) el cAdlidaty dasal) Jalsil) ¥

2- Definite Integrals and Applications: aal A€ sl Ll . il el

Definition and properties , Mean Value &= - & sl A >

theorems , Definite Integrals of a function | sl JelSill (o A8l caxaall JalSall (3ida ¢ eV

of upper limit , differentiation of Definite | ;& .o ezl oS oandl e Jalsl

Integrals , relation between Definite and | ~ ) - .

indefinite Integrals ,Improper Integrals, | “&kslls damsiell Glankill (Judlul) ae AR ¢ A

Relation with series ,  Applications, | sl Jalsall (lual Zosll 3L sl Jalsal

Numerical Methods ~ of  Definite o PR .
Content Integrals(rectangular - trapezoidal and (Opan ccilpniall oladl coBiliinnall) | il giaal)

Simpson Methods).

3- Functions of Several Variables:
Definitions and presentations , level lines
and level surfaces , point sets , limits and
Continuity , Directional and partial
derivatives ,total derivatives , increments ,
Taylor’s Expansion ,implicit derivatives ,
Maxima & Minima ,Lagrange’s Method of
conditional Maxima & Minima.

4- Ordinary Differential Equations (First
order and First degree): Separable
equations, homogenous & non homogenous
O.D.E, Linear and non Linear O.D.E
(Bernoulli & Riccati D.E).

hiall ) regatia Baad Aalil) 488al) agledl) -
Cfsaial il Addal) sl Jia oSl dsand
Ty Sl i esend) sl Lgky
I ¢ A Jnlil Aga) A dgalsas
el adll el adgll i ol L
adall dpaall Clledll alay) & bV Ak g palls

AN A e dalal) Ll cialeal) —¢
(Vpaiall Jemdl ALEN ol : AgY) dppally
Ll c¥alaall ciphall ¥ aled) cduslaiall Y alaall
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5- O.D.E (higher order with constant

coefficients):  Homogenous and non
homogenous, Differential operator’s
homogenous and  general  solutions,
Lagrange’s method, inverse differential
operator, short method for particular
solutions.

6- System of differential Equations:

Definition & methods of solution.

7- Numerical methods for solution of
D.E.:

Cauchy- Euler’s method (tangential
method) Rung- cotta (Integral) method for
solution of first order first degree D.E -
sequential  derivative and  sequential
Approximation method for solution of
higher order O.D.E.

(dsipy) Lball ) g Al cNalae (Jalill Jalge
(A

We e o Auhadl) Lalal) Llalisl) eialaal) —o
il izall ¢ B Gl e ¥ aleall (ALEN JUELY) @l
Aslaall aazinly lall Jal) chjpedd) Aslaall (ASlEEY)
Jisall @he¥ dala ¢ S Ciyla ae Y alaall 633l
- oald JaalagY syl Ghhll ¢ el Ll
ALY UL ld dadl) Lbaaldsl) e aleal) Jaa -1
o) @b Al Jaal) Cay e

Aalad) A Laalitl) e aleal) Jad 4y &1 gkl -V
Alalal) caled) Jal BG5S mig) Aagyhy il A4yl
Al Jtdl BEAY) diph IV A e dlal)
Ugaddl N Ayl o Vol Jal il cayjal
Al Jeall dady @iiall dually

Subject 2- Physics \2\ [¥] s\l —¥ Al

1- The special theory of relativity: Sl 200 ¢l Uals 2 duald) dpseadl) 4y i) —)

Einstein’s postulates, Time dilation and | = N

length, Contraction, Relativistic momentum | 2SI cAasmdll 28Ul 5 usdll g B (Jshll (alit

and Relativistic energy, Mass and binding ol Y il

energy. .. . s .l

2- The Origins of Quantum Theory: | ‘i) dsmid e} pusnll gladf sppasih ¥

Black body radiation, The photoelectric | faw ccmmsiedl 5 s zise cOsiasS  Jseie

effect, Compton scattering, The Bohr model . . i .

! ! . . ) Al ) el

for hydrogen atom, The uncertainty sell - asfell el

principle, Wave-particle duality. (eeledY) Bl sl ala tdageill oLl -V

3- I\_lucle_al_r Physics: Properties of nuclei, i gl el wndl, dSEl o

Radioactivity, Alpha, Beta and Gamma ) .

decay, Nuclear reactions, Fission and fusion alally Ao gill Slagall G Jeliil oz Laxi¥s

reactions, The interaction of particles with cJilsally Jalsall ¢ lieSU Jiall RISl 6 lygsl) —

matter. ] . o T
Content | 4 Electrostatic:  Electric  charge, | <S4 «loel salll cpasle 058 coslsS 058 | il ghaal)

Conductors and insulators, Coulomb’s law,
Gauss’s law, Electric potential, Capacitors
and dielectrics.

5-Solid state physics: The Structure of
Solids, Free electron theory of metals, Band
theory of solids.

6- Physics of Semiconductors: Types of
semiconductors, Holes, The effective mass
of charge carriers, The intensity of charge
carriers, Specific conductivity, The Fermi
energy level, The charge carrier life time.

7-  Transport mechanisms: The
conformism, Dispersal, generation of
charge carriers and reunion, P-N junction in

sl

Al cadiall ol A cdalall A lLjd o
cdiall dpall g adad )l 4ylai ccpalaall el oy STy
Wil Glal gl i) il sligd -1
Ol WS dindl) Jalsal Wladl) ABKY gl
Ba 0a) (oo s puiase Apegill LBLI sl
.dalal)

Ll Dl adgi oY) (alaa) (JAll aldi -V
LA Caas b PN Al dastas) salel
(pabaia¥) Bl pe esall Jels gl —A
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the semiconductors.

8- Laser : The interaction of light with
matter, Absorption , Spontaneous emission ,
Stimulated emission , Population inversion,
Einstein’s equations , The principle of laser
operation , The active laser medium
Amplifier, Responder , Types of laser.

9- Laser Applications: Medical sectors,
Telecommunication sectors, Military

S gl Edimal laa) cgsiall laay)
Lol Ol i fawe ooplida] cldle (el

o3l 15l ecaslaall cataall (Jladll (g 500
clall (sl ohall Jladd) 8z 5l cliads -9
Calll cadl e lsdl) VLA Jlae & o(dala
gl (i) gl Jadll A (gl

Sectors, other sectors. (et
Subject 3- Chemistry o Lasl) —¥ A
1-structural Chemistry: Substances, atoms | -& ¢ yaliall (b calsall tdggaid s loasgl) —)
& elements, The law of conservation of | ~ ~ o
matter, The law of multiple proportions, Gl ol ALK Blad) ol Ailagl lalay]
Avogadro theory, The law of constant | sl ) ol Gl cuall el S5l
composition , The law of volume proportions N L e
, Study of the development of the atomic B @) olell ookt Ge A gz Al ks
structure, The four quantum numbers, The | aSal cxg saclE ( Job o Aag)V) LpaseSl
principle of structure, The electronic O Teaadl i oeredll Caval s <N
structure & periodical classification, The | ° ¥ ol &y sl i S
structure of the periodical table & the energy | ASidal ddall) Afbesl Loyl A8l s
|EVE|S,' Pauli - principle, Hand’s ru!e, (%u el Al (S L) day))
Chemical bonding ( The covalent, lonic, (o Al il sl o ) slses
Metallic bonding). cdpsbll Al Jaledll bl g JRledll slass Y .
Content 2 Chemistrg) f d & 5 by sianall
- y of conductors il 5 Bl
semiconductors: The  crystalline X o .
structure , cJillaall A0l <l ALl Al sl eluaast) Y
Conductors & insulators. A0Sl A mall saall 5 Anylgiall Apag KNI clleal)
3- Electro  chemistry:  electric ) . P ..
conductance of solutions, Standard (sl Gl b s e sl AlaaseSl LD
electrode & electrical mechanical force conlaall JSE g1l slgilan sk g oleal) ST ¢
EMF, Types of electro chemical cells & . . ;
’ . i LJSED e bl Alea 331k ¢ aladdl JST b
and ways of measuring Potentials. S O Qe Bolen B cCnlaall JSB
4- Corrosion of metals & ways of
protection:  Types of metal corrosion,
Causes of metal corrosion, Methods of
metal protection from corrosion.
Subject 4- Programming \1\ JAVEEVETIEY 2R
1. Introduct_ion: The structure of _'I_'he slad) JS :glgaly CoH ARl Lpladl) ciligSall -
Program, Variables and Constants, Writing | =~ =~ o . .
a Simple Program, Arithmetic Expressions, | =il <hsiall (Gt 231 Slsal (Gt 4ady malipdl
Logical Expression, Assignment | byl bl Ch 43 8 dulul) el ¢ s
Statements, Comments. ) .
L] ENE - - -
2. Control Statements: If Statement, If / rapiadl (BB daladl s Apluad) Sblead) 451515
Content | Else Statement, Switch Statement, While | ialxs ¢ iffelse dalxs (if Zalss raSadll A - c:al,g:md\

Repetition Statement, Do / While Repetition
Statement.

For Repetition Statement.

3. Functions: Function Definition, Function
Prototype, Parameters Passing, Standard
Library Header Files, Math Library

« do/while 4aa ¢ while 4aa ¢ for 4aa ¢ swatch

» il Clalas
Z\.ﬁSA ac_abﬂ\ o le i) ctﬂ)ﬂ\ oe C_J).\aﬂ\ @\Jﬂ\ -y
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functions,

Scope Rules, Storage Classes, Recursion,
Functions with empty parameter lists, Inline
functions, References and Reference
Parameters, Default Arguments.

Unary Scope Resolution Operator, Function
overloading, Function templates

4. Classes: An idea about OOP, What is a
class, and class definition, Instantiating
objects of a class, Writing a full OOP
program.

5. Arrays: Array Declaration, Passing
Array to Functions, Examples on Arrays
Using, Multiple-Subscripted Arrays.

slhassll s celawy s mlsill daalyll ol
& lall BBl dueatll (il dailly wilsall
s lpdiall lilly 433 el

oo gl il Aalal clisiiaa): clisiaal) —¢
Lalal dighiadl Zhally Jaaloasdl dolal @l sioadl)
Ll ¢ Uas oS el Apalaf i ghiaal) 50 el
Clighad) g mypaill 2l 46l cligiaa) —o
Dpa el Aalal Adghoaall £ 1Al Jlaa) canl) Bala]
ol g U oS and) dala cld st

Subject 5- Specialized Workshops dsanadil) @l gl —o A

1-Proper electrical wire connection methods b JSE Al el DY) Jaass digyha . )

2-One way one gang lighting circuit for i ) R

incandescent lamp. - ghsie ghias Lia LB Y

3-One way one gang lighting circuit for two series duliall o alias pe 3ie ke 5yla. Y

lamps. . ) C e

4-One way one gang lighting circuit for two el o (paluas ge 3)8e ZlEa B0

parallel IampS. . @ULAA ic jana & (17'.):') D% Ct\s.a 3yla.o

5-One way two gang lighting circuit for a . -

chandelier. / e T Tabae fesmne o Qs e Bl 1

6-Two way one gang lighting circuit for group of gilias Ao gana g Sy dipipylaly

?’PFES- A R ila¥l AaleSl 32Tl s LA

-Three way one gang lighting circuit for group o oy -

Content lamps, Y one gang g aow Aphall aalyilly oY) (Ll ey Al a4 | Sligiaal)

8-Single phase outlet circuits. yshall Aalal 4l g dagd Juag Y s

9-Methods of connecting different type of circuit e

breakers and fuses. Silpsldl U Slea a1

10- Wiring of single phase electrical panel. o ol ey Y

11- Fluorescent light fitting circuit. ; X

12- Stair case automatic lighting circuit. ¢ skl gAYl el gl AT

13- Single phase Power meter connection. w0yl 8yl aSaill agiguall alall 3y L) ¢

iﬁ;g?otocell circuit for controlling a lighting A4S b B 110

15- Motion sensor circuit. Gwal) pe 4wl Al @la 1

16- Fire alarm systems circuits.
Subject 6- Arabic Language \2\ 1¥] Apsialy) daty 1 il
Content el giaal)
Subject 7- National Culture 43S AEN) da ghl) ABLERY LV A
Content el giaal)

Second Study Year

First Semester

oY) Sl

Al o)

Subject

1- Mathematic\3\

/1"/ Szl —

Ukl
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Content

1- Analytic geometry in space: algebra of
Vectors, fixed and free Vectors, System of
coordinates in space (cylindrical & spherical) ,
curvilinear coordinates.

2- Curves an surfaces in space: Cartesian
equation and parametrical equations of a curve
and a surface, Algebraic surface, Vector
Equation of algebraic curve, Equation of a plane
and positions, distance of a point from a plane, a
line intersect a bundle of planes, Equation of a
line in space, Relation between lines in space,
Relation of a line with a plane, condition of two
line in plane, distance of a point from a line,
distance between two lines.

Quadratic surfaces: sphere, cylinder, ellipsoids
hyperpolicoid, Geometrical properties and
forms of a curve in space (simple, odd points,
smooth, singularities, tangential line and normal
plane of curve) geometrical properties of a
plane in space: simple, smooth, tangential plane
and the norm to the plane.

3- Multiple integrals: Double and triple
integrals ( Definition and conditions of
existence , properties, geometrical meaning of
double and triple integrals , calculation of
double integral and change of Variables ,
double and triple integrals) , Surface integrals (
definition and condition of existence ,properties
, geometrical meaning & calculation of surface
integrals).

Line integral (definition and condition of
existence, properties, geometric meaning of line
integral, and calculation of line integrals).

4- Differentiation of vector Valued Functions:
scalar Field and Vector Field, higher vector
erivatives, level lines and level planes,
directional  derivatives  ,Gradient  (V.F)
divergence (V.F) and curt (Vx F) - potential
vector field.

5- Integration of vector valued functions:
Ordinary vector valued Integrals, linear vector
valued Func. Integrals, works and curls,
integrals on a surface in space smooth and
directed surfaces, multiple integral of vector
valued functions, Gauss - stokes and Green s
theorems.

L) Al et ELAN B ALdat Alaigh) -
dadl) e dahall clladl didhl 4.2y, 2l
cildlay) daa S gaxe Jsatial Leledll ol
Agiaidl cllaayl g Ll b

) LA 3 cladl BB (B cldaially golaud) -
@l mhadl gl EValaall A5l dsbed)
A)y\al) Asladl) )1l & iaial) (4ysinsal) axlaliag
() nidll Lelazll Abed) cidandll Y aledl)
At ey sl glagl (gsiuall Ailea ) gsinal)
Josinaal) - (pliner Ble Gligine Aaja (grime oo
ey @bl B Cpaiiias pliagl ¢ adiadl Adlee
Siwe (S Opafive gy byl cgsivma Al adive
(Opafiins O any pall ¢ aise (o Adadl 22y c2al;
e Alglan) dagaall <0 YAl Aapal #shas
el anna cpdll amg ) adadll piine (Bl adadl)
e ¢ oaailil) ¢SS ol pume e ) S 21
) sl iniall dpnigl (alsall (2 ¢ 8K adadl)
pinsall ¢ Qb1 aial 3Lal L) daged) i)
Lugll palsal)l (aiall abU ggially aladll
sl ¢ Q) o) capsdl mhaudl ) il ol
() ALl agiasally (gulaal

Gy ) DAy AU Jalal) :Ade Liaal) edlalsal) ¥
Cloa ¢ Jalill aanigh inal) ¢ JalSll (ala ¢ JalSll
Bl 8 Jelll Cles Al A5l & Jalsal)
-(33LE) el (Ayiaiall

Jalall alga ¢ adandl Jal€l) Cagpet ) adad) JalSall
Glaa (abhudl Jolll _usigll il ¢ aandl
Jalsill Cappes ) laall JalSil) L (adand) Jalil)
Jalill gl el ¢ dadll elS3ll Galsd ¢ adl)
(bl Jelsil) s ¢l

coeladll Jinlly ol Jiall rsladl) Jalisl) —¢
Glate dglilly IV Ayl e daeladll cliiial
¢ @l ¢ opall Al Guid) gl zslaug
c a8l e bl Janll (sl

Gl deledll L debd) edllsl) -o
DL NVaadly Jaadl cighall deladll el

Gl giaal)
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faeaal) COLH dage gl e eladll Ll 3

Subject

2- Programming \2\

Y] Al ¥

Al

Content

1- Pointers and strings: Pointer Expressions
and Pointer Arithmetic, The Relation between
Pointers and Arrays, Arrays of Pointers and
Function Pointers, String declaration, String
manipulation functions.

2- Classes and Data Abstraction: Class
Definition and implementation, Class scope and
accessing class members, Separating Interface
from Implementation, Controlling access to
Members, Access Functions and Utility
Functions, Using Constructors and Destructors,
const (constant) Objects and const Member
Functions,

Composition Objects as Members of Classes,
friend Functions and friend Classes, Dynamic
Memory Allocation with Operators new and
delete, static Class Members.

3- Operator Overloading: Fundamentals of
operator overloading, Restrictions on Operator
Overloading, Operator Functions as Class
Members vs. as friend, Overloading Unary
Operators, Overloading binary Operators.

4- Inheritance:

Base Classes and Derived Classes, Protected
Members, Using  Member  Functions,
Overriding Base-Class Members in a Derived
Class, public, private and protected inheritance,
Using Constructor and Destructor in Drived
Classes.

5- Polymorphism: virtual Functions, Abstract

Base-Classes and Concrete Classes, New
Classes and Dynamic Binding, Virtual
Destructors.

6- C++Stream Input/Output: Introduction to
streams, Stream Output, Stream Input, Files

S Jaendll eyl e mpeail el -
¢ ially Olsially dadlly sl slesinl ¢ sl
Jedls lsi elpdnall Shpdse (il ghaadly Clpdsal
el (el
tdigdall -
2325 ¢ padall ¢ ol ¥l U ¢ AW Al cstudent
slediul cpoint aally time aall duhy |, Sl

Caall Aup cCaall Al dad)

sl calel oy denlly dslll sl
Ofnleall olasiud cthis  dsall (paleV) Cligiias
s Ahaall Geally dsaall lgll cnew & delete
AL a2 Y Al sl

AL Jalsall 30 Jpenil caglgill Al Jpaail) —¥
Jaentll ciilaiall calylaadly 45 )laal) cililend 031 Janl
G oAl ol ol el Jalsll X
S Caeatll (Aol Al Jalgall x5l Jaasl)
L gladd

(o) Gaall N Jpagll 8 JSanll cLpgl —¢
sl gl laacl) aladiul ABL sl
casidl Ehll o Jlall 2 Jueatll cciardly
gl V) Al Cagial)

sl Al Gosaall ) sl (JKEY) a3 -0
L) 3 jmal) Castealls 53 yaall Caghuall cdual Y]
cashall QI calgil) Gl sele W) g allgll) =1
Lo WY dallas

Subject

3- Foundations of Electrical
Engineering

Al S Aeatigl) =¥

Content

1- Static electricity: Electric charges conservation
Principle ,Coulomb Law , Electrostatic fields ,
Electrostatic potential , Electrostatic polarization,

Electrostatic induction - ,electrostatic flux , The
theory of electric capacitance , The electric
capacitor , Capacitance of plan capacitor, Theories

¢ Al,eS)) Cliall) dvigias o AISLL) £ lojgSl -
‘ ‘;‘:LD@SX\ u}ASM cu.‘ang.Sl\ Jaall “_\A)X)S u}ﬂﬁ
Gl HeSll Gapatll SlpeSlh i)
(el A Al el Ayylai ¢ LSl
Lyll) AilyeSl lEA cbly ¢ sginal CESA) Aan
B‘)Aﬂ\ ‘(L_;AA.\X‘} A;“\M\ L.Dj\ “59‘)5:\3\ ‘L;M‘
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of equivalent capacitors (Series , parallel , delta and
Star capacitors ) , the potential energy in the static
field.

2- Kinetic Electricity - Direct Current Circuits.
Sources of electric motive forces , Current
intensity , conductivity , Electric current density ,
Ohm's law , electric resistance law, temperature
effect on electric resistance (Joule - Lenz) law,
Electric power , DC Circuits, Kirchhoff’s laws ,
Equivalent theory of DC circuits ( series, parallel
and delta star circuits) , Series and parallel EMF',
Methods for solving DC circuits problems (Mesh
analysis, nodal analysis, Superposition method
Thevenin theorem - Norton’s theorem ).

3- Electromagnetism: Magnetic field in the
vacuum , Magnetic induction, magnetic flux ,Biot-
Savart’s Laplace’s law , Magnetic field of linear ,
circular - and solenoid conductors , Magnetic
polarization , Magnetic circuit law , Magnetic
potential and voltage theory , Magnetic induction
law , Principle of AC generator, Magnetic circuits ,
Ohm’s law in ‘s laws in magnetic circuits,
Magnetic resistance, serial and parallel magnetic
resistance , Self and mutual induction , leakage
induction, Maxwell theorems for self and mutual
induction , Self magnetic circuits, Ampere law in
magnetic circuits , Kirchhoff and mutual induction
as elements of electric Circuits, series and parallel
solenoids, Energy stored inside coils , forces in the
electromagnetic field.

LSSl Jaall 8 sl
 paiecal) QU cfs — ASatall sl gl

GBLY L osad dileSl AS,aall 3l jalias
Logliall ¢ SLyeSl ol silh Lyl Lol 4l
— dsa) Apba Ala Y A8 Jisas (58 (Al eS)
DL bl AilyeS) delsay) Al o
Glogliall cllas dilyeSl 58,8 Gl ¢ ainnall
Sl eyl bl Jayll) WISl Al
Ji clpls dSad) sl jlas Jayy o enlly
Sl Sl @y Ja @k dgleS) de oY)
cpdial) peSll (38 diph cclilall ciyls diylk)
(s Ak ¢ ondd Agykas (aS)ll Ay

(oblindl Jiall adg : dpwhlial sligsl) —Y
Ol alalinal (il ¢ eShliad) il
il e il bl Jeall DY il
Gladinl ) (Al Ahall 43l
OseSl lppla Aadalizall syl el ¢ oulaling)
Tase cphajelll Gapatll G5l oplalinadl igilly
G oasl e dhubliad) chlall bl Ll N
bl bl Gl s dguhliad) il
Al dpwhliaad) bl 4 Giedy€ alyla
dowbliad  Gloadl Ly, dawlliadl Al
(il (lapaill (daliadl Gagaally (S Gagyal)
Ablialy A5l apaill dalsed - dysaSa b
Chlall 3 jealia€ Alally A8 (gl Jalse
G Al 5yl AglyeSl flagl Ly (Al Sl
ubgsl) Jaall s yinall sl cpilisl

Ayl

Subject 4- Thermodynamic & Thermal . < )
. Ayl eV eialingasil) — ¢ S¥C
Machines bal) Yl palindpad
Content | 1- Basic concepts and definitions: Essential | 4Suelisga i) <l fiahlll tdpabal iy jlads asalia —) ssiaall
thermodynamics ~ parameters  of  Sfafe, | Llall ¢ Sualinsesll ol Al apuld)

Thermodynamic process, Heat and Work, Laws of
Stats for Ideal Gases :( Boyl - Mariot s, Gay-
Lussac’s Law), Equation of State Of Ideal Gases,
Specific Heat.

2- The First Law of Thermodynamics: Internal
Energy, Work and Heat in a Process, Reversible and
Ireversible  Processes,  First Law  of

ahlall Al ol cdeadls Bhall ¢ ASaaliaga il
Lalal Al dsbea (sl & csple s illiall

Ao sill Hhall cahlall
GAlalal) AEll cdlaliagall B SV el -
Gllaall ASalipngenll Glleadl 3 3hally Jaad)
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Thermodynamics ~ for  inclosing  Systems,
Mathematical Statement of the First Law of
Thermodynamics, The Enthalpy.

3- Main Thermodynamics Processes In Ideal
Gases: The Isochoric Process, The Isobaric Process,
The Isothermal Process, The adiabatic process, Poly
tropic Processes.

4- The Second Law of Thermodynamics: The
Fundamentals of the Second Law
Thermodynamics , Cycles  Thermodynamic
Processes , Thermal Efficiency and Refrigerating
Factor of Cycles , Mathematical Statement of
Second Law of Thermodynamics , Cycle of
Camot, Entropy.

5- Water Steam: Basic Definitions, Real Gases,
Generates of Water Steam, Main Parameters, Heat
of vaporization for Liquid, The Wet Saturated
Steam, The Superheated Steam, Main
Thermodynamic Processes of Steam.

6- Cycles of Thermal Machines: Diesel Stations,

laalisnsasll (8 sV sl AmlSaDUly lSady)
G I oslll Al daaall cAilaall Al

Y claliny ga sl
sAgllial) cfilal) B Aialiiga il cililaad) — ¥
) dedll cesaanl) dsil
st filadl Jsatle Y)Y Sl ¢ asigny)
Ol bl dlalingall B JE o ¢
Aaalinn el lleall lysa dlialingaill 3 )
Loall gyl il Jebeg @ball 35354l
AusSally 5yilaall g)lS 5y50 ¢ A (gl Ayl

Jsail

s
Llee Aigall Gl dlul aalie @ pladl iy -0
A Bha b))l deliias el ulg
Glalead) ¢ Gaeaadl Sl el apdall Sl (il

celall L Aull) Aualina ge sill
iy Glhadl Cauad Ay )all cyY) algs -1
dgile dsie @y ddaaal Ay )hall 3yeal) (Jiuall S jme

2_3)\);.\\ w.ﬂ\ ‘3_\‘)\54. dae cld ddaaal :\_Dbaj\ 'é)j.ﬂ\
Cycle of Gas- Turbine Plants, Cycle of Steam Power el il A
Plants, Cycle of Refrigeration, Compressors.
Subject 5- Probability and statistics slaa) g Juaiay) -0 Al
- Probability: s eylaialy) -
1- Random Statistical Experiment, Space of | . i e
experiment, algebra of events, Probability | *4=2 )4lsde Auadl (Alda¥) sladll (i )
Function. (Alaa¥) Al (Ealsall o AV Ealsal)
2- Conditional Probability: Definition & | =, . " Dy e ey .
Properties, Bay's Rule. Syt ) lsad) i PN Aaydl) LGS Y
3- Random Variables and its distribution | sius (ol Jlaa¥) g caalgd Jaydll Jlaay)
Functions (Bernoulli, Binomial, Geometric . .
. L : : (Sl Pl ¢l
Hyper geometric, Poisson) i “( st >
4- Continues Random Variables and | ¢ sl ¢ Jsinll) dskiiall dgjgdall fpiiall —Y
continues distributions ( Regular continues, oo o il 2 e ariel)
Content | exponential, normal, students, X- square, Fisher, (Gl (o) G ol & 33;43\

distributions )
5- Numerical characters of Random
Variables.
(Mathematical ~ Expectation,-The  Variance,

Moments &Generating Functions).

6- Random vectors and its probability
distribution functions

- Statistics:

1- Descriptive Statistics: statistical data and
Their Presentation, Measures of central
Tendencies, Measures of dispersion , Measure

Oanal) aliiall) Spalenall Apilpdial) clpiiall ¢
(088 e 518 g corall (o)

aBsll )Algdall cfaiall Aaml Cfseall -0
(pssal 3 sall AU ¢l ¢yl

- AllaiaN \ga s gy dsilpdall cilgadall —1

: glaay) -

Gohs Aflasy) L) asl slaay) -)
il Leglie Sodl Aejll Galie leae
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of Shape , Simple Correlation and Linear
Regression

2- sampling theory: (population ,Random
Sample, Methods of Sampling, and Some
Sampling distributions )

3- Point Estimation.

4- Interval Estimation for mean, M & Variance
of normal and Bernoulli Populations.

5- Test of hypothesis of Population means.

6- Non Parametric Tests using X, Square test ,
comparison of Observations , contingency test,
Rank test ,Sign test , Time Series & Index
numbers, linear & Nonlinear trends of

Data. Moving averages, Estimation of Seasonal
& cyclical components, Index humber, Quality
control theory.

(Bal Jlaa¥) cdasead) Jali ¥ (I unlia

Ll (Alany) adiadl)  Alaal) dki -
(bl @bk (s Alsdal)

i) i) —v

b Phan) adine sllangl AN padl) ¢
“ s

Gladinal dilidl Adasagl) cluajdll Las) —o
(A 5ls Apmpdall Alan)

'S msh alasinl gl @LEAY) (any =1
(Gl Baga HLEA) cchlaaliall 455lie L)) aape

Subject 6-Foreign Language \3\ [¥] dsialy) 4adl) —% Al
Content ssiaall
Second Study Year Second Semester SN Juadl) Al L
Subject 1- Mathematic\4\ [8] aladaly; - LA
1- Complex variables and complex | sl sadl :4 el Qlsilly gl Jgaiall -
functions: Complex numbers, shapes of | = i i I :.31
complex number, complex analysis (il il i) Jlall el Adial) JISSYY,
,complex variables , complex function , | g Gl gl duh clealsiy Addaill alsil
analytic function and its properties ,singular e e .. . .
points , complex functions analysis |, Ll (S s Bgee cgial) Lol
complex integral , Cauchy's integral | fugiadl e Zaiall Judludl :dgsial) Judiad) —Y
formula. o g . . .
. .. . ALY Jalasl) ol o ¢ U i cleylad
2- Complex series: Infinite complex series, ’ e J“J s
complex Taylor expansion, Complex | 4k gaiall JalSll Clus rqualgl) 45 -
IF;giunrtint expansion, classification of singular | 5, ., Al Adds oS Gl o)l
3- Residue Theorem: Complex integral Sl ) .
Content P g s.siaal)

calculation by using residue theorem, real
integral calculation by using residue
theorem.

4- Applications and representation: The
function and complex application, analytic
function and graphing, the corresponding

application and its properties, general
applications.
5- Fourier series and Integrals:

Trigonometric series, the complex form of
Fourier series, Harmonic analysis, Fourier
integral, perpendicular functions, and the
general form of Fourier series.

Gl (gl Gulally L) rlgbiagy il —¢
Aualsdy Bilball Bukill cleglia, il Llatl
Aalall ligdal any

Jal AR AL cdwed Jalsiy Aladw —o
g JalS (gl Judanll eyl Alulul gamal)
s Al el IS aalaiall a5l

sl Al el ol clle il Aaldd) algdll %
Oo o &l o LS pilly cuall ediph JalSs
<ol Slagaa ¢ i Aalaa ¢ Jlilly J5Y1 cpe sl
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https://www.google.ae/url?sa=t&rct=j&q=&esrc=s&source=web&cd=5&cad=rja&uact=8&ved=0ahUKEwigr-6Sm-TOAhWDyRQKHZTvDEcQFgg4MAQ&url=http%3A%2F%2Fphysics.bu.edu%2F~pankajm%2FPY501%2Ffourier.pdf&usg=AFQjCNFzrSCaPp7yxOARBJ1x30basSn0sw&sig2=WhqrdCX_Stzfl_lY94CTaw&bvm=bv.131286987,d.bGs

6- Special functions: Gamma function,
Beta function, error function, Fresnel
integral, Sin and Cos integral, Bessel
functions of first and second kind, Legendre
equation, Legendre polynomial.

7- Partial differential equations:
integrating partial differential equations ,
first order partial differential equations ,
Second order partial differential equations
in two variables , elastic string equation ,
two dimensional temperature propagation
equation , methods of solving the partial
differential equations , circular Membrane
and Bessel .

8- Laplace transforms and applications:
reciprocal Laplace transform and complex
form, Laplace transforms for Bessel
functions , applications on Laplace
transforms in( solving definite integrals ,
solving of linear differential equations with
constant coefficients ,solving of groups of
linear differential equations , solving of
partial differential equations , solving
integral equations , study of electric circuits
), the relation between Fourier, Laplace and
Z transforms.

Alealil) Vol Al Aol cyabal -V
Lol Adalill cNalaall pilee JalSs A5l
Ciha Ga Aiall balisl) sl ¢ IV Aiall e
Adlee AN JUY) i Cpliine calsaiag il Lle
da b commd) @3 gyl L) doles (e dad
o Ay gyl o Lial) cAgiall dlalal) e aledl)
oL 3l sa sl s gladatg (Y CBygad —A
(o @il GALY DBhead ¢ el Al
¢ sl oKl Ja) (B oY cBlead Glnks
Jea da ¢ @t JUal dblaal) b)) cValed) Ja
AYaleddl da o Akl Y aladl)
bl duly ¢ dglalsall eV aledl Ja digiallilalil)
oY disads 4 JalSS o ABLll (38l

Z Jasxis

aolaladl)

Subject

2- Programming\3\

Y] daaull - ¥

Al

Content

1- Background to MATLAB
environment, Polynomials and Matrix in
MATLAB:

Introduction to MATLAB, Polynomials and
mathematical operation, deviation and
integration. Matrix and mathematical
operations. Plotting and drawing figures

2- Simulation of electric circuits in
MATLAB/Simulink:  Introduction  to
MATLAB/Simulink, Simulation of basic
RLC circuits with different topologies and
in variable methods. Plotting simulation
results

3- Simulation of series and parallel RLC
circuits in MATLAB/Simulink:
Simulation of Parallel and/or series RLC,
Fourier transformations and analyzes.

4- Simulation of Power transformer in
MATLAB/Simulink: Simulation of electric
power transformer, simulation of linkage
flux equations, simulation of stat-star, delta-
star transformers.

5- Implementation of SimPowerSystem
library: basic elements of
SimPowerSystem libraries, examples and

Js b lalisind 5 MATLAB dsapll ity —)
Copll scligiaal) Aallaa g Waoy 5 gial) cipic
Glleall 5 Cligiadl JSi aledn 5 maliplly
ehal o @lsill 5 asaall LIS Jia dgle 4zl
5 @Ed) 5 s syl 5 lgde dualyll Gllead)
el pailiad daali 5 dnalyll mlsll s clelalss
Ay paRuly Ale€l) clall lslad) 5 dadalll — ¥
Gl :MATLAB/
ddabiid) Wil RLC @hlall 4ada « Simulink
Sl 5 Aiph e gSh Aduls gy 3Sas
Leiell 5 3lSladl)

5 Lejis Alda cfiy sllaall g dalal —v
:MATLAB/ Simulink &iy alaiiul dlule

3 s Akt 5 8 (e 335K Aalise RLC <l 5\Slae

I Ak Simulink

Ak 5 4ysd oS (dpe i
Lp aladialy Ll cNsaall
daal)ll cWalel 38l :MATLAB/ Simulink

dala -t
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applications, simulation of RLC elements,
DC-AC sources, simulation of single phase
transformer  with  different  frequency
sources.

6- Data exchange between MATLAB and
other programs: Exporting and importing
data between MATLAB workspace and
other programs. Exchange data with
Microsoft Excel.

7- Programming in C++: Basic definitions
(Variables, statements...).  Conditional
statements, loops and iterations, vector and
matrix. Files management.

@b skl galal Jsaall dadai ¢ lalinall el
Grki e Al (et Vsl Juas
MATLAB/ Simulink iy aladiul 31Sladll

Ly A SimPowerSystem 4isa aladiul —o
Gkl Aokl Al alisall MATLAB
@ala RLC ualic dader cilialy ciliuls cie )il
el lae Ayglie; Syaime  jg alie 3Klas
ORj Gpeie e shall galal Jene 3las sl
Alalide Ageny Jese Jsne Jne 31SLas ¢pilida
bl 3 MATLAB 4y ¢ cibaral) Jals -1
M) cclblhaall ahaal s Jlal @bl gAY
cdman ddlay aladial (EXcel cale (e ilidass
Osalls Cpall iCHt A aladialy Al -V
5 ladly ol gl Jid el o lend)
Chlall gy c¥saiall ae daladll ol
panll LIS (ligiad) dy)),Sill k) gk
cemls cale (e LUy 3ol yalf

Subject 3- Electrical Circuit \1\ /Y] Ailygsl) cflatl-v A

1- Direct Current Circu_it: Main Principles | (il @ jaiaall Ll @l b 5835 dadia —)

& Relationships, Main Elements of | Ly e

Electrical ~ Circuit, Electrical  current, | ‘O & Abad) duasill palie daulul gl

Electrical Potential, Main Relationships DC | ci@all  « SLyeSll ool 3y o Syl lall

in Electrical Circuits (Ohm’s Law, Voltage e o

Divider, Current Divider, Kirchhoff’s Law | ¢ 2 Al (e ¢ el) bokalh s Al

in D.C circuits, Circuit analysis using(Mesh | alaaiuls clall Jdas o(gdp€ guild O lall tgHma

analysis, Nodal analysis, Superposition | . ... a7 . e 1 .

. ) . ! ¢aShyl) ) gl ) ccalalall eyl

principle, Thevenin Theorem, Norton B LAl e il 05l 58 L)

Theorem, Star — Delta Transformation) (bally (canall Jysanll ¢fy5h Ayplai ¢ (i

2- Single Phase Alternating Current | s el :jght) gatal quglitall JLal) cfa —Y

Circuits: Alternating Current, Generation L - N el Ll Al

Of  Single Phase Alternating Current, | =) Jicll cshll oala¥) el adg .
Content g d ssiaall

Sinuously Representation Of Single Phase
AC Circuits, Vector Representation of
Single Phase AC Circuits, Vector Diagram
in Single Phase AC Circuits, Exponential
Representation of Single Phase AC Circuits,
Electrical Power of Single Phase AC
Circuits.

3- Graphic solutions to the circuits of the
current single-phase AC: Transformation
from Parallel to Series Circuit & Opposite,
Approximated Transformation from Parallel
to Series Circuit & Opposite, Graphical
Transformation from Series to Equivalent

el Jiall ¢ shall ol Gl Sl bl
ol Ll by Jal deasiuly Al olsll
Lpd Lebedl) clabidll ahadiul sl sy
Lpal) il gaiall Qi) plall & cliglly ol lall
skl alal sliall Sl ey Ja b aadadil

-l Gl lall iy Al e de i)
elal) bl LAl aplal gl Jelal -
W Aeys ply ) AL By s 1 ghal)
Lo ) Alulis Bl e Jasatl) (8 ol (eSallys
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Parallel Circuit & Opposite, Solution
graphic of electric linear circuits(Inverted
process, shops Engineering, Inverted of
engineering shops, circular diagram and its
applications).

4- Electrical Resonance: serial resonance
circuit,  Impedance of serial resonance
circuit,  resonant frequency, locus of
Impedance of  serial resonance circuit,
Characteristic  values for the serial
resonance circuit, Parallel resonance
circuit, Admittance of Parallel resonance
circuit, locus of Admittance of Parallel
resonance circuit, Characteristic values for
the Parallel resonance circuit

5- Electrical Power: Exponential
Representation of  Electrical  Power,
Maximum Power Transfer Theorem,

Reactive Power Compensating (Completed
Compensating of Reactive Power, Partial
Compensating of Reactive Power).

et G Adald s e Sl disatll cuSallys
Lhall AaleSl) chlall gaiall Ll dadl ¢ uSallys
¢ Anangll COal G cdigl) Cdla) ()
(alaks 53 bl

31 daslen cigludicll gkl 3yla  Alugl) cpilal) — ¢
Aailad il Jaad) cpulall 235 Alaliall okal)
Adalall k) 3 Bhaall adll cluluall Gl 5y
Jadll e il plall 5513 Amlons chueyidl cyilall 5
3 Byl aiil) e iil) Gukll Bl Aalewd unigl)
el k)

el gaiall Jiall :dl,esl) dslauy) -0
Aol Gaed diSas delain) Sl Jon dgyls
Al ARY) @)l delandd Al Ay sl
(Al delaid

Subject

4-Strength of Materials

lealgdg dlgal) daglaa —¢

hal

Content

1- Problems and methods of materials
resistance: properties of materials, external
forces, internal elements, cross section
method, stresses, transfers and agitations.

2- Internal forces of rod works on the
tension and compression: stresses appear
on rod’s cross sectional area and diagonal
area works on tensile and compression , rod
extension and Hook’s law , transmission
cross section , forces action , strain energy
in case of tension, the tension diagram and
essential  points , the mechanical
characteristics of material , the allowable
stress — strength calculation , statically non-
scheduled groups , stress and strain resulted
from the effect of rod's weight in case of
tension, stress resulted from temperature
change.

3- Determination of tension strength and
the curved arrow in flexible wires resulted
from the effect of wire’s weight in a single
horizontal plane, the effect of temperature
change on the flexible wires, strength of the
flexible wires.

4- forms of stress in a point: stress case in
a plane , the main stresses and main areas ,
tangential stress , study case of surface
stress by using Mohr's circle , volume stress

principle , the concept of volume stress

Gl lgall Jalsd tdlgal) Aaglia Gk Jilwa )
(halga¥) cabalid) dipl Adalal) jualiall dslal)
N iy g ey Y|

ihidally il o Jery ! 4alal) g8l —Y
Jery ol ALy dpmpal) adalid) 3 clalgaY)
blid) Jum) (o opls Cunadll Al 2l e
casl Al b Jldy) Al (il Jee Al
) dpulal) alaliny  adll Sl Laladl
Al Gluay 4 zsend) slgayl alall 4SS
Ul Jliyly dlgay! (Sl 5) il e e sanall
oo ) ey call) Alla A il ¢y 8k e
Bhall das s il

Lpall INY) (B pUad¥) aguuy LA 5 Cppad Y
Boall dsps s Lfl ¢ allid) s il e gl
LAyl @DLY) dalie ¢ D) DL e

LaleaY) Alall Akl B Lalgay) A Jeaf —¢
colalualg Clalea¥)  cagival
Lgied) doaleal) AW Ly doulaadl claleal)
058 Aaaal) LaleaY) Alall asgda ¢ 5e 3yl sy
iU ZialSH 8l ¢ ennl) Jlait) clall oo

Ayl Al
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situation , general Hooke’s law , the volume

deformation ,strain potential energy.

5- Static moments of sections: moment
inertia of sections, moment of inertia of
plane shapes, moment of inertia in case of
balanced axis, moment of inertia in case of
sections rotation, and main central moment
of inertial.

6- Pure shear and its advantages, Hooke’s
law in case of shear , stresses and strains in
case of axis torsion of circular sections ,
strain potential energy in case of axis
torsion of circular sections , design of axis
in case torsion on strength and hardness |,
non-static matters in case of torsion.

7- The general concept of bending : beams
and their reactions , the relation between

bending moment, shear force, and
distributed load , construction of BM
diagram , tangential stress and stress

calculation in case of bending ,transfer in
case of bending.

8- The hypothesis of strength: first,
second, third, maximum tangent stresses,
fourth, power, Moore’s hypothesis of
strength.

9- The diagonal bending: the effects of
bending stress and tension stress together,
the effects of bending stress and torsion
stress together.

10- The stability concept of compression
Rods: Euler's formula for critical force ,the
effect of fixing the rods on the critical force
, the limitation of Euler's formula and
plotting of critical stresses drawing , the
treatment of compression rods on stability ,
towers calculation on stability ,  the
practical formula for stability calculation.
11- The Fatigue and the reasons of
fatigue: essential characteristics of cycle
and fatigue limit , fatigue limit , limits
domain chart , factors affecting the loading
limit, strength calculation in case of variable
stresses with time.

cediall Alaall agieiadaliall 4SOl agiell —o
Ul 3 Alaad) agde iysivsd) JIKEU Alall ag5e
celaliall (s Alla 3 Allaall agle dijlsiall sladl
Apesthyl) 43l Allaal) a5

coadll Ala o 5l iATaany Alall pall) 1
LNy clalgaVl iyl alalidl cld slad) Ji
Al Azl dalid) iy glaall Ji Al
ebid)l cld pgladl i Alls b Jlaadl 4l 8L
Gl e Jul) a8 pglaall apasi gyl
Ll s b LSl 5y el e Jilsall o gLl
Al glladl 355 ailisall 1o LD alad) aggdall —V
el e lai) ajes Aalll s4ally Achsall 38N u L
ClalgaY) Gued sla) agies dalil) gl Labia
G JEY) el Alls b Al les dalalil
celiay) Al

Clalea¥) A Apll () Abal) cluad —A
At ee dacap (8D cdanlyl) ¢ alaall dauledl)
o2l algals oliady) sleal Ll Jilall slady) -9
Jae Jidlls o lini¥) slea) Alla ¢ baa Jakal)

DU ADle rdlagidaall oluslll LI aggde Y-
Aapall 3l o plusill cuds dgph il dsal sl
QalSl Bladdl s b ADle  Jlexiad  aga
e bl gl dldas ¢ dajall Clalgad
lea) dapalle JhEaY) e zhV) Glus )
L) clial

an 5ol Aulul) Cljaal) ragbady quil) aggda =)
Jalgall cdpand) ¥ laall sball ans )l cJasill as o)
Ua 4 b Gles cdoeatll s e 35l
) pa yaatiall Clalgal)

5- Fluid mechanics and water

Subject : Ll e adlsal) diilsm —o Al
) machines ladl a3 sl Al

1- Physical and mechanical properties of | (i i : gull {ilsuall 5 4ulslll clial) -

liquids: Classification of fluids, density , | = . . )
Content | SPecific volume - specific weight ool il sl aaall AR (il -~

compressibility and flexibility, Thermal
expansion of fluids , Surface tension and
osmotic phenomena, viscosity , evaporation

S edl Al sadll igyally Akl
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pressure , steady flow and unsteady flow
three-dimensional, two-dimensional and
one-dimensional flow , Incompressible and
compressible fluids.

2- equilibrium of incompressible fluids:
the concept of pressure, hydrostatic stress
case , distribution of the pressure in
homogeneous liquid , the basic hydrostatic
equation ,distribution of the pressure in non-

homogeneous liquid ,stable equilibrium
conditions , communicating  vessels
principle, the principle of pressure
measurement , the manometers& the

Parameters , Pressure force calculation on
the walls of containers, hydrostatic
elevation force , Archimedes buoyancy |,
Pascal's principle , hydraulic piston.

3- equilibrium of compressible fluids:
isothermal atmosphere , adiabatic
atmosphere,  atmospheric  stability
isentropic flow, Sound Waves , Bernoulli’s
Theorem , Mach Number , Sonic Flow
through a Nozzle , Normal Shocks , Piston
Generated Shock Wave , Oblique Shocks ,
Supersonic Flow in Corner or over Wedge ,
Weak Oblique Shocks - Detached Shocks ,
Shock Expansion.

5 Py AP Gl Ol e 5 i) @il
Jilpad) 5 Lalaadl alls jal) Jilsadl o) ol
el 4l

psede BBl ALEY 8 el o)l
Liall g A€aling el Lolgay) Al aral)
355 ) ASabing yuel) Aslaall (uilatia Jils
el il Dagyd cpuilaia e Jile 4 Laxual)
“iiesilall carazall (@ Tase oAkl de V) Tase
ie ¥l ohaa o baall g clea (g Wl
G5 ¢l Axdly (ASling yuell ad)l B8 ¢y ginal
cSsued) Gusall (ISl

@hal) o) chlaadd ALl Jisudl o3ls -Y
@l ogsall hEY) (Sl sl sl
Fle 2o o Agin Al cagigeall zlsadl (ag i)
Al Gefe caplall Glorall cangh Pl gyl (381
Slo acynd) 3l 38l calilad)l Clercalle aeicall dage
Gledall  cadpmall 4Bl Claaall ccalyby) 5 Uiyl
cdadial) a4t 4gylat caliadiall

-Y

Subject

6- Foreign Language \4\

[ 4] Aabial) dall) .1

Content

ssiaal)

Third Study Year First Semester JsY) Juadl) A
Subject | 1- Electronic Engineering \1\ [V ] A st dcia —) LAl
1- Semiconductors Physics: Insulators , | i i (sl Jileadl Blsl) cibadl slsd -
conductors, semiconductors , types of ) ) L
semiconductors , silicon crystals , atomic | 28 «OsSdwdl bl (Jilsll Glail g1l (S5
binding in semiconductors , Intrinsic | (i Jial Glad (J8al Calad R
semiconductors , doping a semiconductor , | s 1 ] ¢ e .
the unbiased diode , forward bias , reverse |« Sl (aled) Sladd) Slaidl 2
bias , energy levels. Ladlall il g
2- Di h P-Nj i iode: " o S 5 ves w
Content iode theory and junction diode Sl PN dlagh 5 U 5 ) A oY | g giaal)

Basic ideas, the ideal diode, the real diode ,
P-N junction diode , derivation of junction
resistance , junction breakdown , P-N
equivalent circuit , alloy junction , diffused
junction , diode circuits with DC and AC
voltage sources , diode clipper and clamper
circuits.

3- Diode circuits: The half wave rectifier,

s A sl S () D caglud
lagll JLgl calagl doglie zlisiu) (P-N 4l
dagl alagl dals P-N dlag 48Kl ol
Dl 5 el Ll Al b S s copdiial)

IS Sl Sl cclind)
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the full wave rectifier, the bridge rectifier,
the choke input filter, the capacitor input
filter.

4- Special diodes: The Zener diode, the
loaded Zener regulator, the Schottky diode,
the varactor, the tunnel diode, PIN diode,
other diodes.

5- Bipolar Junction Transistor (BJT):
Transistor circuit configuration , structure of
BJT ,common characteristics of BJT , BJT
operating regions , the unbiased transistor ,
the biased transistor , the CE connection ,
the base curve , the collector curve.

6= Field Effect Transistors (FET): The
structure of FET , common characteristics

of FET , advantages of FET over
conventional transistors , types of FET, FET
amplifier

Structure of JFET, characteristics of JFET ,
types of JFET, biasing circuits , JFET
amplifiers , The structure of MOSFET ,
characteristics of MOSFET , types of
MOSFET, E-MOSFET amplifiers , D-
MOSFET amplifiers.

7- Negative resistance devices: power
electronics , the Triac, Triac construction |,
Silicon controlled rectifier (SCR) ,
equivalent circuit of Triac , Triac operation ,
Triac characteristics , Triac phase control
circuit , applications of Triac , the Diac ,
applications of Diac , uni-junction transistor
(UJT) , equivalent circuit of WJT
characteristics of UJT , advantages of UJT ,
applications of UJT.

8-  Optoelectronic devices and their
applications: Definition of optoelectronics ,
photoconductive cells , photovoltaic cells
,photodiodes (PD’s) , phototransistors , infra
diodes , IR sensor modules —, lase diodes
(LD’s) and their applications , light emitting
diodes (LED’s) , light dependent resistor

alalS dasa asie cdage Cial agia 1 AU Qs -Y
dhae mipe (G Jaae mipe gruall sl
LSyl

cJanall iy Sl alaie ¢ iy S rdald @bl —¢
PIN . sl ¢ aall W) o gshlal) o Siss
(Al bl

Ay sl 513 BT Clil) B gl —o
J dee hlie BIT J aSjuid) (miladll BIT J)
Qi gyl Olasdl e gyl (BT
el gaiae cexeld) gaie (EC dlay

CFET O iy :FET &) il jgajpls -1
FET il Cliae FET 0 aSidad) (ailiadll
e FET J gl canntill cyginyllly 45)ka
J glsl JFET ) pailas JFET J) 4 FET
J i JFET J cledime ¢ Jladyl s JFET

J glsi  MOSFET J (ailai (MOSFET
ciledine (E-MOSFET Ul cileaime (MOSFET
.D-MOSFET JI

cadllall il g €I cAgilad) daglial) €l jualinll -V
asia (Triac Jl cpsSs (Triac  AlyeSl) oSail) laa
Jee (Triac JI 44l<dl o all (SCR sSabudl pSal)
J sk WS35 (Triac Jl Jailaa (Triac JI
Sl @il Diac J) (Triac J) e clanlas (Triac
8IS oylal) (UJT aliagll salal Hsiwyilll Diac JI
Glawdss UJIT U cliaas UIT JI gaibas UIT A

UT J e
gy 1y gl g AKY) jalis —A
sl DA gl Gl DA cadpnll cilg s

S eyl LD celpaall Gt AaiY) e
ol o sadiadl gl (sl lasY)
Subject 2- Electric machines \1\ [V] AsilygSl cNY) - LAl
1- rS-Eeneral principles of electrical | -7 Jee 4 Al gl U Aalad) ggaleal) -
machines: S e et s . .
Content | Theory of DC machines,Method of Y SIS o)l e apatiall A Gl ¢ ainall L s giaall

armature winding,The equivalent circuit of
DC machines , The armature and field

Sac M\JJ ¢Jaall E)\J 9 ua);ld\ EJ‘.J cM‘ JL\:\S\
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circuits, No load and load operation in DC
machines, The main characteristics of DC
machines, Methods of excitation in DC
machines.

2- DC Generators: Operating principal of
DC generators, main characteristics of DC
generators , separately excited DC
generators , shunt DC generators , series DC
generators , cumulatively compound DC
generators, differentially compound DC
generators, connection of DC generators
(Parallel & series).

3-DC motors: Operating principal of DC
motors, main characteristics of DC motors -
separately excited DC motors , shunt DC
motors — series DC motors , compound
connected DC motors , permanent magnet
DC motors , The compound wound DC
motors , Type of losses in DC motors:
(copper losses , brush drop losses |,
mechanical losses , core losses , stray
losses) , starting of DC motors , reversing
the direction of rotation of DC motors ,
braking of DC motors , methods of speed
control in DC motors , basics of variable
speed control , characteristics of torque-
current - characteristics of torque-speed |,
DC motor efficiency calculation.

4- Special Dc Machines.

sailadl (Jraailly Jaadl illa b uiaedll Ll 4N
sl Ll

Sl Glalge Jae faue el LAl clalge —Y
Sl e ool i) LN clalga cdge il
bl 4pal) aiall LA Calge (ASpal) ainadl)
(bl el el Lal) el pe day,

Sl Gl e dee Tane padecal) Ll clgaa Y
Al e Ll lgae el i
Sl i) Ll il il Gkl @l
Dl Gl e G clelual)l gl (Sl Cagildl)
gl Qi A€l i capnlaill) il
c‘).n'.'u.wd\ ‘)Lgﬂ\ EL!LS‘)M tﬁ‘ c(ai‘)m‘ ul.c\.:\.a.aﬂj
Bhh el Sl Bl Sl oyl dea ke
.JJJ).A\ t_ILm; M.c‘).ml\j e")ﬂ\ UA:ILAAA

Subject

3- Electrical Circuits \2\

¥/ Al sl il -y

Content

1- Dipoles and 4 poles (Two ports): Types
of two ports & methods of connection,
Parameters  definition of two ports by
analyses & experiment two ports, input &
output Impedances, Known two ports,
Transform function of two ports , Active
two ports , types of controlled sources &
their equivalent circuits , Applications of
controlled sources.

2-Polyphase circuits: Presentation of
balanced polyphase, methods of connecting
the balanced polyphase , Positive &
negative polyphase , The use of complex
factor in positive & negative circuit of
polyphase system, Symmetrical (Balanced)
3 Phase circuit ,Star& delta connection,
asymmetrical (unbalanced),

Three phase circuits, methods of solution,
Symmetrical components.

@by ol clel) gl U alely -
Glailes cbuyads Lhlas Gilbelyll jalic s af clexaad
Glelpll HLEY) als yedll alelyll zally Jaal
bl sy Al clelyll @yl e 3yl
Saladl liall e il A8 Ll 52l
saasiall Cblall (e 4y yla o \ghaly) Badatal) cfyfal) — ¥
Dl saaiall Al Jaag ub cdsylgal kY
gasiall chlall Aually spaladl cllall i)
saseiall bl LSally saludl cllall ek
DY) A chlall ceaiall Jelad) aladiuly lslY)
A bl Rl el Juagl) il
dels @by il e ABEN Ghlall sl
bl sl
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3-Nonlinear & periodical functions:
Fourier analysis of periodical functions,
Electrical power in circuits of periodical
functions, Factors & characteristic values of
periodical functions.

4-Transient cases: Circuit analyses of first
or upper order, Analyses of transient cases
by using of Laplace transform.

AL gl sdgyeal) aalgilly dudaddl) aqlgl) -
leliny) sl adgll i i gyl wlslly
pilly Jalsall cAyygall algill iy ol & Al Sl
Apsall il 53aall

o Al dasall e calyall Jalas s dplad) cNAY) —¢
gt alatinly cblall sylall eV Jias (e
C ooy

4-Properties of Electric

Subject : Al gl algall (algd —¢ i)
) Materials : sl alsd
- Insulating _Materials o _ A3kl gl -
1- Introduction to the electrical insulating | . . -
materials: fundamentals of selecting the | J¥3! ol :4xbgsll ABlall dlgal) (2 JAaa -
insulating material, Properties of insulating | .ajjlall o sall Cayieai ¢Aljlal) alsall (alsa ¢adjladl ) sall
mgtg;:::z, classification of insulating Gl Sl el tgdanl) e Alal) slgdl —¥
2- Non-Organic insulating materials: | ¢ielhal¥! Jsall (¥l ¢ Kl ¢ dpplall sl
Gases, solids, Natural materials, asbestos aer 5 g .
) ' e ’ - 3Kl ARal Mgall ccnnlinud) oo Pluyslle ladl)
industrial materials, pottery, porcelain, | & T ¥ Ayl ecaslinndl sl
steatite, Pottery dense material with | gsed (8 dexiiuddl Jilsadl (Ol Syl GlSHe
titanium oxide compounds, insulations used il (Gliay)
in the spark plugs, glass. ) ) )
3-  Organic insulating materials: | 4wl Ball palss :dgpand) Al dgal) —¥
_Proper@ies of electrical insulating ma_terials_, le Jidl 585 Al (Jiall culh (Jiad) adlia
insulation losses , losses constant , dielectric | =~ N
strength of breakdown , strength against | =) A5kl dsall Aasll bl o) Akal) (58
creepi_n? c_urr]rents”, (I)rgaric Iinsu:at!ng psndll gy Al Callialiall sy
materials with small molecules , Insulating o . e
oils , Hydrocarbons oils ,Hydrocarbons el Al Aangpnell ppndll ) Aingsned
chlorine oils , solid hydrocarbons with small Al (Jyall IS cliinll 3 pia Alall A g yngd) -
Content Y el el O sl | )

molecules , insulation masses, hydrocarbons
contain chlorine , insulating materials with
large molecules , filamentous materials |,
insulating plates ,

4- plastic materials: Plastic coal |,
Polyolefin, Polyethylene , polybutylene,
Polyisobutylene , polysterol , plastic coal
dioxide , phenolic plastic, Epoxy resins,
polyester , Plastic coal nitrogen dioxide |,
Amino plastics , Polyamides, Plastic sulfur
coal , Silicones - Silicon oils , Greases and

silicon dough , Silicon resins, Silicon
rubber.

- conducting & magnetic materials:

1- Conducting materials: - Electrical

conductivity in metals , The essential
requirements of the conductive material |,
High electrical conductivity material
copper , Copper alloys, Aluminum
Aluminum alloys, basic considerations

3 Allall algall ¢RI e dyladl A pael)
Al @60 Gl sl cculiial)

Sl eadll Sl AL dgall —f
cOliisns il (ol ecnliion o) el Jsal) el
Al @l Siall (olisdtlngme (Jo cJoptin (Js
Saslll Q) Sie (2K dad (Jo cliSilla e
Aidlllaadll auSyl daudly i) sl Lo
Bl Dl ¢ o Sl @lasly o Jsid)
Gaudleclaad o) ¢ ) il ¢ 5530 andl
asnill Al gpille bl ¢ il aadll
AnsSbull - clashll AnsSlall - Asaeall - Jil
sSaland) p4\<)

duugdalinall afgally ALY )gall -
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when testing metal aerial conductors , Low
electrical conductivity material , resistor
alloys , heat resistant alloys,
Electrical contacts materials , pure metals in
electrical contacts - Powder mixtures |,
properties of some other conducting
materials , Lead , Tin, tungsten, Mercury.

- Magnetic materials: key concepts,
Magnetic moment of the atom, Magnetic
materials, paramagnetic materials, magnetic
material alloys.

Al ¢palaall 8 ALl A0 ABUY Mgall — )
Gllliall ccplaall 0 AilyeSll ABLT A
AilyeSl AL iy Ssal) AL Mgl e danlul)
LA eV elaill bW puladl)l dllal)
LA cdiasiiall A8l el B il dsall casiiall)
clalall Mse copadll Glaglie LD (laglaal
Al alulall b Aglall oleal (gl sl
(G AY) LU Ssal amy Gald cGaladl LA

Ll i) ol gl ¢ sl ¢ alia))
ol Al amlie : Luaghlaal) ol -

Bpadl pblidl sl @A il
Ssadl DA chuhaliieg il dsall  chdaliaalydl
Al

-

5- Measurements of electrical

Subject ) : Al et (bl Bigal g cluldl —o | i)
) & instrumentation i G e I =
1- Basic concepts & qualities of | | Llal ddee :(uldl Bagay Aoalad ealea )
Measurement: Measurement process , The ‘ L ks .
functional elements of an Instruments, @) pailad Guldll e Adhsll sl
Performance  characteristics ,  Static | .l 4oy, 483 4oy spbead) (ASL Lailadl)
characteristics  calibration, accuracy o e W . .
precision sensitivity , range & resolution sthad] Afualiall pailaddl (bl diaas Apulually
,Dynamic  characteristics , Error in | .leakaiy (ulal claals o Slasl) sl cclulal) 4
Measurements , Statistical analysis, Units of P . e .
! ' W ¢ delaiwy) i cdelaiay) (PR
Measurement & standards. i > =
2- Watt meters measuring apparatus: dellin) Wl ¢ Al uulie )l deUainyl
Measurements of power in three phase iaslys il oy
circuits, Reactive power Measurements, | ) o
Energy meter Power Measurements at | “=8¥) ploa :dagall cOllaay 3LAY) auly) -V
higher Erequency, Bolometer. L Y ) A Ghail gl
3- Oscilloscopes & wave: The Cathode ray e e .
Content | tube , Beam defection , Cathode ray ‘N B ) (ST AIY) o) il ©siaal)
Oscilloscopes CRO, Sampling | Jlae casall dlae claedall ayliay) auly cluss
Oscilloscopes , Digital  Oscilloscopes

,Oscilloscopes probes , Attenuator , Wave
analyzer , Spectrum analyzer , Digital
furrier analyzer , FFT Spectrum analyzer.

4- Electrical measuring Bridges: The
Wheatstone  bridge,  Kelvin  bridge,
Microprocessor controller bridges, Ac-

bridge , Potentiometer ,Q-meter , Magnetic
Measurements

5- Digital Instrument: Digital voltmeter,
Digital multi meter, Digital frequency
meter, Digital measurement of time,
Universal counter, Microprocessor based
instrument.

pladiuly Cahll dlae Bl anysd Jlae )
sapmll Agsh Jysas

e gy et Bjpala iluly (bl g — £
(oSl il dlaudsy bl sy aSaill (Al
osbie ¢ igill e cqusliall lall Guball ) gun
unhliee Lkl ol Jale

8 oeliie ¢ B il Gulie A Bgal) —o
Ty sl ol ¢ o) 230 (el el sante
csSal llaall G e Guld 33l ¢ alall dlanl
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6- Transducers: Electrical Transducers,
Selection a  Transducers, Resistive
Transducers , Strain Gaius, Thermo
transducers, Inductive transducers,
Capacitive transducers, Pies electrical
transducers, photo electrical transducers,
Magnetic flow meter, Linear variable
differential transducers.

7- Computer -aided measurements &
data acquisition system: Objective of
DAS, Signal condition, Signal channel
DAS, Multi channel DAS, Computer based
DAS, Relief computer in measurements,
Elements of computer aided measurements.

Judl Hla) dileSl cad) bl eyae -1
Nl (¥l aleayl Jaw gyl c¥ad)
Gggeadl Vol dpcapadl)  cVadl gl
Gl e ¢ SomyeSl Jasall Al Adae Ll
Aglad iyt Llalit) s ¢ alaling)

Juani  daliily  culall fascluay  culuddl)
Juasd alai )lay) cilige (DAS G rcilagheal)
e Olagleall Juast alas bl galal ciloglaall
Gosmslall 53 ¢ asmlall Gilaslaall Jpans ol dyay)
ctala ) Bae Ley L@l jualie ccilulal

-v

Subject 6-Occupational safety duigal) Aadlad) —1 oA

1- Accidentofelec_:trical current _ Sl Ll by -

2- Effects of electrical current on human being o) ] ) Lodl Ll G

3- Contact fault in electrical devices oAl sl e (loesl

4- Protection types from electrical current AileSl s)eal) A& uldll glad] —¥

'5|;|' protgﬁt\ilg)rn system in electrical networks: IT, el S G clleall g1 —¢

,an et s ~

6- Protection from electromagnetic field T, T, NT &lest “mj o ead me

hazards cAgahline Sl Jiall jladl (e dileall 1

7- Protection system from lightning Gelsall (e Llaall =V

8- Protection from step potential hazards L .
Content Ppo Spsll 55 Ul e igleall <A | g ginal)

9- Protection from machines noises

10- General rules in the safe implementation of
electrical works

11- Industrial electrical fires

12- Personal protection equipment from
electric current dangers

13- Aid of infected with electric shock

14- Protection accordance in VDE

15- Discussion of some insulation failures in
electrical networks

YY) g (e Alaall -4

AileSll Jlae B (Y1 i) dalad) 2l =) s
4l eS) dueliall 35all =)

el Ll aal e dpadall L) Claes =) Y
1l el dercalls Cpuliadll Galan) =V Y

VDE (38 dilaall =Y £

Al el il 3 J3all JUael (aey A8Le =) 0

Third Study Year Second Semester A Juadl A o)
Subject 1- Electronic Engineering \2\ [2] g AS)) Aaria - LAl
1- Integrated cirguits: definition of ICs , i ¢ ALSEA) oyl iy sAlalSiall cial) -
advantages & disadvantages of ICs
classification of ICs by structure | <blall o abbdll o anl) s aldSiadl cplall
classification ~ of  ICs by  function | . fus capad)) alolSiall cujall caghall allSial
Content | ,comparison between different type of ICs , o ) 6 5iaal)

linear integrated circuits (LICs) , digital
integrated circuits (DICs) , IC technology ,
testing and earthing of ICs , applications on
ICs.

o linki calalSid) bl ety ladl calal<ial)
calalSid) el
elsl cadladl adlal) 4l Tase rcblead) jSa ¥
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2- Operational amplifiers: principle of the
negative feedback technique , types of
feedback , advantages of feedback , the
ideal operational amplifiers, characteristics
of  operational amplifiers ,frequency
dependent properties , the inverting
amplifiers , non inverting amplifiers , the
differential output amplifiers.

3- Linear and nonlinear power supplies:
Basics of linear and nonlinear power
supplies, components of typical linear
power supply, equivalent circuit of linear
power supply, components of typical
nonlinear power supply, equivalent circuit
of nonlinear power supply, rectifiers, filters,
ripple filtering, voltage regulation by using
active regulator.

4- Sinusoidal, non-sinusoidal: Definition
of the oscillator , comparison between an
amplifier and an oscillator , classification of
oscillators , damped & undamped oscillators
, oscillatory circuit , essentials of feedback
LC oscillator , tuned base oscillator , tuned
collector oscillator , tuned drain oscillator
(FET) — FET Hartley oscillator , crystal
controlled oscillator , RC phase shift
principle , Wien bridge oscillator , basic
requirement for saw tooth generator , UJT
saw tooth generator.

5- Introduction to digital circuits:
Analogue vs digital , binary codes , error
codes , Hamming distance , Boolean algebra
, operations NOT, AND, OR, NXOR, truth
table , Boolean identities and theorems ,
Boolean functions , logic gates
combinational logic systems , duality |,
universal logic  gates : simple
implementation method , formal method for
NAND implementation , formal method for
NOR implementation , sequential logic
systems , RS flip-flops , D-latch , edge
triggered flip-flops , triggered D-type flip-
flops , synchronous & asynchronous
counters , shift registers , edge-triggered JK
flip-flops.

6- Introduction to microcontrollers:
Microcontroller components:  (processor
core/microprocessor, memory & memory
hierarchy, digital 1/0 module, analog 1/0
module, interrupt controller, timer/counter) ,

communication interfaces, software,
hardware,  microprocessor  architecture,
simplified MICroprocessor, micro

Glladl € cagilall adxill Gl caglall 4z
225 it ailiad lleal) € atliad (U
Ll Al S capall il K4l

Glang Glslud cdakially adadl) 4B claag -V
bl adail) sasg AliSa cdakatally andadl) 4yl
(aadsal dghd 400 sasgl A8 sylall cduadgaill
Q) )lal) cdpadgaill kAN 4l sasy cilisSa
(ladipdl (lagial dmdgai 4dadY A4S sasgl
cdlad abie Bk e gl mlatic gl i

Ase oyt tdgual) € g Aguad) o)A Clalge — ¢
eliiall sl caldally adiadll (g 43)lEe co L)
(il 4l oS 5ylall cadafiall ey adadiall il
Ll saclEll e cagalall 4l clide bl
skl Aa) e e gpslil) St Cada ¢ Bla e
Ol 4nge alsal i) LA (8 ua S33e
UJT laad) ladd dage 3)la) Alga ¢ Laal)

ol Jiall G 43)lie tagad)l) cplall ) JAaa -0
Aluse (Uadll say o S Saegl) ¢ ) Jiall
5OR 5AND 5 NOT willee ¢ sl yuall ciisla
gilphs agihiall Glsed) caddall Jsaa « NXOR
agihidl 4kl aghidl bl cagihial alsl
Al caleldl) agglidl el cdgalsayy) casslsiall
Gohll (NAND sl dpesll 43,k cadapadl sl
ClDE il gl dadail (NOR ail asess))
g5 e LY @lDE (Y1 @ldE D zY5 (RS
syl Jasse caialiiadl ey alidl cldlaadl D
JK g5 e BURY) G

SSaidll Cliga  Aggieall claSatial) L Jase =%
Skl 1) —  (gya gellag/pllaall alf):gsinal

TA[dRsaay — d) ZA[JRa Basg — o S 4yl
«Juay) elany o(2lae/dne — adadll Jalia — 4liias
allaal) capinall cilabeal lana cctibaaall cilinaydl

I 5 o jad) 4plend) ol gyraall
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architecture and performance.

Subject 2- Electric machines \2\ /%] agilaygSl YY) —¥ LUl
1—T_ransfo_rm_erTheo_ryand principles:_ G oAl aalie cdlgaal) el g Al -
Basic principles in electromagnetism, | ~ - -
transformer components, transformer ol calsaall dsa calpaall DlsSa cdgunhling oSl
materials, transformer equivalent circuit, | iid gl ol dalal alsmall aladdl 4%l
single phase transformer, 3 phase . e .
transformer,  voltage ratio, leakage lpnall Aaslee e putll Aolie cagall Aans 5l
reactance, transformer impedance , losses in 2l 5 Gl b cle Ll
core and windings. .

. . (¥pnall aslal) ladll  tdadie fga —¥
2- Ancillary topics: Common |~ o= e
characteristics of transformers , phasor | ¢l Lyl caudl) 28l capladll ¢ eledll Ll
group , polarity , per unit system , taping , sl Gle cNpmdl Ly okl pLIY) Ll
the effect of magnetic saturation , parallel ) -
operation , efficiency of transformers, | o2 Juab Lyl ¥l (& GLEIAN 5054
harmonics in transformers , unbalanced 3l dailes (Jaadl Glebica cJan Dl cad)sia
connection , no load current , no load losses Lo , . )
, load losses , short circuit impedance , gl Gyl ccilpnal (B opladl VAN ¢ jaidl
transient ~ phenomena  occurring N | (Jall csae cailall Al cNVpna ¥ saal) £ lsi ¥
transformers, neutral earthing. o . . . o .
3- Types of transformers: Power | ¢ b el el el e
generation transformers , transmission | <¥ssall (LUl c¥san cagall E¥saa) Galil)l SYgaa
transformers , distribution transformers , dry | . . <
! ! oy calall ey ¢ | daly) oy calal)
type transformers , control transformers , e el e skl As) o
measuring  transformers (VT’s & CT’s), Olelial) ¢ sl

Content | self (auto) transformers , phase shifting | .y, )l Aoyt o rcNsmall il . siaal)
transformers , generator transformers . o . .
rectifier transformers , reactors. il opsere S ot AN Sl oyseia
4-  Classification  of  transformers: | )y,all L5 Cun o(adlal) Oyl aal adladlly
according to the insulation type ( oil | =~ = | | .
immersed breathing type , oil immersed | 2% < <o ¢l (xab ) o elsp oanbs S
herme;ically hsealeolI type, d(ryI type)i (o8 £1sh 058 ) ¢ aaida £)sp
According to the cooling system (oil natural | . .. e s . . o
air natural , oil natural air forced , oil forced B el Qe (b J5 sellsaal) (b JUae) o
air natural , oil forced air forced ). a3 JUael cagall Ane & Jlael (Jiad)l cyy 4
5- Faults in transformers: Failure of < ; Cy ,

(E )l ¢ ay ¢ ) 5al) ¢yl
winding insulation , oil deterioration , tap o e
changer faults , cooling system faults , over | si<all G s Ohall 3ha gl ¢ Shxiall mugill
load , earth fault , short circuit , exciting A sl Gelgeall g edgludodl
current inrush , tank overheating from zero o N
sequence currents , voltage surges , | O3 el daslie lial ol cllad) -3
mechanical. Slia) ¢ peadll 3yla SLial cdagiddl oplall ladl el
6- Testing of transformers: Insulation | T . . ) o
resistance test , ratio test , open circuit test A el Al jLaal eladll bl (e 38l
(no_load test) , sh_ort circuit test (\{erifying sl Jsd chlia) 5 piadll Job @lial G
the impedance) , victor group verifying test ,
oil dielectric test , the difference between
factory acceptance test (FAT) and site
acceptance test (SAT).

Subject 3- Electromagnetic Fields donda o <l) J g8al) - A
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Content

1- Vector analysis: Scalar and Vectors,
Coordinate of systems, Gradient of a scalar,
divergence of vector and divergence
theorem, cruel of wvector and Stokes
theorem, Classification of Vector fields.

2- Electrostatic fields: Coulomb's low
and field Intercity, Electric fields due to
Continues charge distribution, Electric flux
density, Gauss's low, Maxwell’s equation,
Electric potential, equipotential surface ,
potential and electric intensity of system of
point charges and the principle of
superposition, The electric field as the
Gradient of the electric  potential,
Conductor and Induced charges, Relation of
streamlines and  equipotent  surface,
Sketches of fields, An electric dipole,
Polarization and permittivity, Energy and
energy density in electrostatic fields,
Applications of Gauss’s low, Field of in
finite line of charge, Field of tow in finite
lines of charge , Field of Cylinder of Charge
, infinite coaxial transmission line and in
finite tow,, wire transmission line.

3- Electrostatic Boundary —Valor
problems: Prosperities of material linearity
, homogeneity and isotropy , Boundary
Conditions , Poisson's and Laplace's
equations , Uniqueness theorem , General
procedure for Solving Poisson’s and
Laplace’s equation , Examples of the
solution of Poisson’s and Laplace’s
equation , Method of Images , Mapping
Methods , Numerical Methods , Digital
computer solution.

4- The Steady electric field of DC
current:

Conductor and Insulator , The electric
current , Divergence of current density and
Continuity relation for current , Current and
field at Conductor Insulator Boundary ,
Current mapping and the resistance of
simple geometries ,conductor cells , Laplace
equation for Conducting medico , Method
of Images , Experimental Method.

5- Magnetostatic field: Biot Savart's law ,
Amperes circuital low , Application of
Amperes , Magnetic flux density Maxwell's
equation , Magnetic scalar and Vector
potential , Magnetic force on moving charge
, Magnetic force on a differential current
elements , Magnetization and permeably |,
Magnetic Energy, The nature of magnetic

Dstaall e Ly Anaall ) ¢ eladd) Julaal -y
Leledl el (3 Apaall el mpn ¢ Ay
(oS Aphiy deladll a8l ohsy ¢ @l Ak
Ao ldll Jsiall Capia

Jaall sady ol el cAiSluygsl Jgall -
Cilinal e salpal) AilyeSl Jsiall 52 ¢ S
G5 ¢ lneSh Gl AEUS (Le b de)sally Alalsial
ool ( Flesll el (isusSle Aalaay Gasle
cilindl) e Uil Jiad) iy ¢ saSll oy paSl dygldiall
05l ol Sl Janll I Tanag Akl
Gl Lsha A0 dijaid) sl JEL
Jspdl (Jaall Lplaas (el dgsluiall - gdadls
B AR ey Sl lhEin) ¢l
oaste oslh il (Sl Jial) b dslal) 44U
ofindl el Jiadl Aglgl ddad dmd s
Lilghad RSl el Jiall (oidledy oidad
comlsie (Sl (e Jady )eadia a5 Jadds A5le3Y
Asall Gald roslad) JBal) Jilwa da Gk -Y
Walee il Jag pill Ay igy¥ls Guiladlly dphaald)
Osall diph gl dall dphs GOy suln
sl Gyl c¥patiall Jaad Ayl cdadarladil] (3Ll
+ canlal) 3ac Luay Jal)

S el LAl gl LSl JEal) ¢
Ol DLl AES 98 (AleSl U (Bl
B Jaall) aad) mie Jaally Ll o lall )y
JISaf daslias el Jaslads Ll elajind (ha) «J3lally
Uslee ol Caeas (B WA cilase dudia
bl ¢ sl Aaph (Bl bl 3 oY
gl

Qs il g 6l oSbal) ugllinal) JAal) —o
Gall A el il gl
el el 5aSl (JyguSle Ailae ¢ alaindll
Lobiaall baill catliplety ahind) (el gl
Jshls Jilss o ol ASatd) Latll e 3l
Gl dgehial A0 Jebee Qlall dlls
Al A ¢ Akl dgd) deph izl

©siaal)
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material , Superconductivity and magnetic
field , Magnetic Boundary conditions ,
Derivation of the steady magnetic field lows
, Method of Images.

6- Time —Varying fields and Maxwell's
equations: Faraday's low , Displacement
current , Maxwell's equation in point form ,
Maxwell's equation in integral form , Time
Harmonic Maxwell's equation , Time
Varying potential the retarded potential,
Wave equation , Solution of the Wave
equation, The Poynting Vector and Power
Considering , Application of Poynting.

7- Electromagnetic Wave propagation:
The Uniform plane wave , Wave
propagation in free space and perfect
dielectric , Wave propagation in lossy
dielectric , Plane Wave in good Conductor,
Skin effect , Wave polarization - Reflection
of uniform plane waves at normal incidence
, Reflection of a plane wave at oblique
incidence, Standing wave Ratio, Hertzian
dipole.

(omhaiall Jiall Zpal) Jagydll ¢ alaiaall Jisll
Aadas ¢ el Ll bl Jiad) ol GBland)
seall Al wlaliad) Jasl)

1daguasSla N alaag Cpaill (S 5psial) JgBal) —1
Lpall (& daseSle C¥alaa cAalY) L sl 058
(JisnSle ci¥aladd Latal)l dapall cialalsill, Al
Vol Qalidl aasll (paill 8 el (Sl
Chliels fdis g led sl CYabeall da cdgasall
. s g lad il (e UsiaY)

Lged) dasd) cdacghgSl) dagall lad -V
(Al Jladly el oliadl) 8 dagall i) Aaliisall
Lsiadl) dagall liml i ) Jhall & dagal) il
Aagd) Gllaiin) Al salall el JiW
Aasall (ulSail (Lagee Adadlod) A gial) Aagal) (ulSadl
Cd Jmd A1 dasall A (e ALaBLAN 4 iusall

Subject 4- Automatic Control \1\ [V] () asad —¢ A

- Introduction and definitions Cayjlal 5 dadia —

- classification of linear control systems ) )

- Description of linear (time invariant linear Akt Aelady) s ~

system) systems. 3 paiana 530 Auhadl) dadady) Canagi -

- differential equation . S e s

- Laplace trans?orm (rule and applications) ) Ul Adalyl Adalial) sl -

- Important definitions used in control | s & llaaiu) 5 Y hed pald -

(transfer function, transient response, pulse el e sl

response,  frequency  response, and .

frequency characteristics). L) S R DG WA - SV ) PPN R

-Ql/pmal elements in linear control (oaaill Jall s ool i el il (il

- Block diagram ;

- continuous output controllers (operational | ¢ ' A @b cablalll Laasll 5 a5l sedl)
Content amplifiers as a controlle_r) (Aol dap b | g gt )

- state space representation L

- Stability analysis: Hurwitz/Routh criteria, S dpl) oSl e -

Michailov criteria, Nyquist criteria, Bode
diagram, Root locus method, Nichols
diagram and M-N circles.

- Linear control analysis

- compensation methods (Nicolas, Bode,
rootlocus, Nichols methods)

- Introduction of MIMO systems.

i tall claladal) Jys —

s a1 coladaial) -

Al ¥yt SUES) Gk -

((Sdysa cigh) Apuall @k phEayl <Vl -
(s e Sl e aliilana) Aana gl )kl
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(sl Gl aladiuly Lhall Lall e —
(0S8 < psiadhlss a5y
alagY) saaeie Satl) dadail (o 3,8 -

Subject 5- Logical systems and digital byl g djdhaiall a2l —o Lol
1- Number Systems. _ caxd) Gl G cDlsanll GAALED slacY) raad) alad -
r2n-alzcs)olean algebra and Logic gates, Karnaugh bl il ccilacial
3- Combinantional logic, Adder, Multiplier, (S Jsaa cddhiall allglly Allsd) sl Y
Lli)ecsgger, I\_/IlIJIItipI_rxeFri:Cco:mperatoFg. _ Joha alatiudy Sllell el cilylaiy aeld Gl

- Sequential logic ounter, Register . . .
) o ' ' Al gl a gl Jassl
Memories el sl s
elad) (S aalall Gl Sl shlal) -
Giia o S olalldilipesdl (gydall aela «JolS) i

Content e & s.siaal)

Gt ¢ plasad) (laa chldazall Al ¢ jayall ¢ el
Jalall A e ALalSiall iyl Alasialy Aaldell ol
chid 3ol SId (blaeall AL Guegll elSia)
(Aol QA 3l

L) bl (Dl dlad) sl hidl ¢
Ml ¢S caaliall e Al ) izl
Llalanllg

Subject 6- Communication theory Juaiy 4y has -1 Al
- Introduction to communication theory. L) duria ) Jane —

- Filters and Transmitting lines. .
- Analog modulatiom. gl -
- PCM and PAM. il oo
- Communication across power lines. cgmaslly AR canl) Jaxdll ()l -
- Brief in modern Telecommunicatin s Jaael (e —

systems.

sl 05 b e Jlail allas —
Aganll YL ki age el —

Forth Study Year First Semester Js¥) Juaidl) daglyl) )
Subject 1- Power Electronics /1/ [V ] Al gl 508 cladg <t — oAl
1-Thyristor Characteristics: Classification | i ¢Sl Vol Caad gl Galgd  —)
of static converters, contraction of . e e ) L.
Thyristor, Static and Dynamic | *** Jane B Afpaiplly Ao palsil ¢ psias
Content | Characteristics, effect of rate of current and | «cibaanll adgi culjlay sl s 30l ¢ iglls olall | g giaal)

voltage , Thyristor gate driving circuits |,
Driving circuits for monophase converters
and three phase converters.

skl AN ekl Al suall salEl) s
carstil) Crglul tAdagand) Ao i) aygill)l Cilegara —Y
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2- center —tapped rectifiers,(Mid-Point):
Types for converting alternating current,
positive direction converters, negative
direction converters, types of converters,
mid  point  uncontrolled  converters,
application on midpoint single phase and
three phase converters. Voltage drop due to
over lapping period, over lapping angle.
Converters with phase delay, working at
delay angle low than 90 degree, and
working at delay angle more than 90 degree.
Average voltage of converters, currents and
power factor, different type of monophase

midpoint  converters, converters  with
freewheeling diode, voltage drop at delay
angle.

3- Full wave rectifiers: Studding voltage
and current at number of phase pair and
impair inverse voltage, and direct current,
current and power factor at primary and
secondary of transformer. Some
applications on single phase full wave
rectifier PD, ,and three phase bridge
rectifier PD; .Current and power factor at
primary side of transformer, voltage drop at
normal conditions, and with delay angle,
using diode and Thyristor in bridge
rectifiers, half controlled single phase
rectifiers, symmetrical and nonsymmetrical.
4- Series connected rectifiers: Studding
voltage and current for pair and impair
number of phases, inverse voltage and direct
current, current and power factor at primary
and secondary side of transformer,
Applications on three phases and six phase
bridges, Cases when primary are star or
delta connected. Working at variable delay
angles, voltage drop at normal operation and
with delay angles, using mixed rectifiers.

5- Ways of connecting power rectifiers:

Connecting power rectifier’s en series
.connecting tow mid- point rectifier’s en
series, Connecting parallel bridge en series
with series bridge, Voltage increasing and
decreasing rectifiers, parallel connection
between rectifiers, condition of connection,
current distribution between rectifiers, effect
of no load voltage on working condition.

6- Converter - inverter with two
directions of load current : Principals of
dual converter , circulating current mode of
operation converters , working at no load
for mono phase converter, continuous
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operation at load , using dual converters for
driving direct current motor in four
quadrants of voltage and current , inter
phase reactor , dual converter with one
transformer and four reactors , dual
converter with tow transformers
calculating circulating current for three
phase s and mono phase bridge,

Using dual converter in high voltage direct
current transmission lines.
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Subject 2- Electric machines \3\ Y] Ailygsl eV - LAl

ﬁ Fﬁ_ndamental Principles of Rotating AC Blsall Cgliall LAl VY ) goalud) -

achines.

2- Three Phase Induction Motors. sl B30 et GlSjadl) Y

3- The basic theory of 3Ph induction skl 2 aparl) @ aall uullY) Al -y

motors. T L .

4- Torque and mechanical characteristics. A8l paliladlly o5l —

5- The circle diagram of induction motor. capaill @il gylall sl -0

6- Starting methods of Induction Motors. ) 1Nl .
Content | ;. Speed Control of Induction Motors. apail Dadl 308 1| g ghaall

8- Special Applications of Induction sl dyaall depu alasi -V

Motors. . Y .

el paall dalall Juezall el —A

9- Abnormal and Unbalanced Operation of | o D

Induction Motors. Apallaill e VW de pcayaill djadll Jee -4

10- Transient Processes in Induction bl e,

Motors. ) . )

The characteristics of transient processes sl il Aoyl S Y
Subject 3- Power Stations \1\ /Y] A8l adgs cillaas — ¥ Jkall

1- Types of electrical substations and their el iliniag AleSl Jysail) cillana g1l =)

performance curves L . o )

2- Installation of the electrical substations | ‘<t lelnes 2ilesll dpsatl) cllaae uS =)

and their basic and auxiliary equipment. aystl

3- Basic and auxiliary electrical equipment c e e 1 &y - . ]

and apparatss e sty Zlo)) 50 3ty Cligndl Y

4-Single line diagrams and their main T ) Lol s Al Sl Juagll cillalada =Y .
Content | components s giaall

5- Self-needs (requirements), earthing and
lightning protection.

6- Classification of switchgears (voltage
class, insulating medium, construction type,
interrupting device, operating method, type
of current).
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7- Operation of the electrical substations,
calibration, testing and commissioning of
their equipment

8- Different operating conditions of the
main equipment.

9- Calibration, control and signaling.

10- Selection of the basic and auxiliary
electrical equipment and design concepts
11- Arrangement of operation, loading,
maintenance and repair

12- Design, planning and installation of the
electrical equipment

13- Modeling and simulation of the
electrical substation systems.
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4-High Voltage Engineering \1\

Jslally Al gl duia —¢
Ak 4 l)

e

il

Content

a- Introduction to Fundamentals of High
Voltage Engineering

1- Historical and development of high
voltage: the essence the high voltage,
fundamentals of high voltage engineering ,
AC high voltage and its uses , operating
voltage for the 3Ph networks , testing
voltages ,high frequency AC voltages, DC
high voltage and its uses , energy
transmission by DC high voltages , testing
voltages , static electrical installations ,
particles accelerators ,pulsed high voltages ,
lightning pulsed high voltage , pulsed on/off
voltage , pulsed testing voltages ,the most
important high voltage problems .

2- Basic concepts of the high voltage
engineering:  Electric breakdown field
intensity, electrical strength, breakdown
voltage and the voltage of early electric
discharge, internal and surface breakdown,
basic rules in the design of insulator
dimension, electrical tensions on the
insulators.

b- Applications on the electric fields in
the high voltage engineering and the ways
of calculation

1- calculation of static electrical fields:
Basic laws of electric fields , laws of static
electric fields, voltage and field intensity |,
Laplace & Poisson equations , voltage ,
capacitance and work , basic concepts in the
static electric field , equipotential Surfaces,
equipotential  lines , field lines
displacement lines , methods of calculating
the electric fields in the high voltage
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systems.

2- electrode fields used in the high voltage
engineering:  plate electrodes , plate
capacitor without side field , multilayer
insulation between the electrodes , plate
capacitor with side field , cylindrical
electrodes , coaxial cylindrical electrodes
with single insulating material coaxial
cylindrical ~ electrodes  with  multiple
insulating material , coaxial cylinders with
parallel axis , hollow cylinders , dielectric
cylinders - two parallel cylinders , cylinder
against surface , coaxial spherical electrodes
with  multiple insulating materials
contiguous spherical electrodes , the effect
of earth field disturbance on the spherical
electrodes, other shapes of electrodes
,needle/sharpened electrodes , needle
electrode in front of flat surface , angles.

c- Transient over voltage and voltage
stresses on the electrical installations.

1- Basic :

2- external transient over voltages:
properties of lightning and air discharges,
voltage increase due to direct lightning
strike, voltage increase due to indirect
lightning strike, travelling waves, shapes of
travelling waves, basic conductor equations,
the positive impedance & positive speed,
propagation of travelling waves in a
conductor, reflection of travelling waves,
travelling waves calculations, the overhead
earthing conductor and its effect on the
protection of electrical installations,
protection range and the angle of protection
of the overhead earthing conductor, increase
of transit voltage , Ferranti effect, voltage
increase due to switching of the circuits,
disconnection of circuit in case of short
circuit , disconnection of circuit in case of
capacitive load, disconnection of circuit in
case of inductive load.
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1- Overview of the electr.ical POWEr | ilae :duilg<l 5,080 Al Jga dale daal -
systems: Sources of electrical energy i L e
(Conventional and nonconventional power | 23 e (Rl e 5 Lafill) 8l,esl) 28k
stations), Modern  power  system | (ol Jally oyl Jall cadgll) Cuaal) Al <)
Content | (Generation, transmission and sub i Lg‘gM\

transmission, distribution, loads) .

2- Basic principles and concepts: Power
in single phase AC circuits , Voltage,
current and power in balanced three phase

(Jea sl
Ol sy 8 Aol Aol aalia g sl ¥
G Adelluly seall 5 ol gl samg sl

38



https://www.google.ae/url?sa=t&rct=j&q=&esrc=s&source=web&cd=10&cad=rja&uact=8&ved=0ahUKEwj-t7zzipzOAhUGnBoKHR4tBa4QFghTMAk&url=https%3A%2F%2Fwww.onsemi.com%2Fpub%2FCollateral%2FTND335-D.PDF&usg=AFQjCNG59_cF_iCVPrNJ1YaOqH5ZF-ueyA&bvm=bv.128617741,d.d2s
https://www.google.ae/url?sa=t&rct=j&q=&esrc=s&source=web&cd=10&cad=rja&uact=8&ved=0ahUKEwj-t7zzipzOAhUGnBoKHR4tBa4QFghTMAk&url=https%3A%2F%2Fwww.onsemi.com%2Fpub%2FCollateral%2FTND335-D.PDF&usg=AFQjCNG59_cF_iCVPrNJ1YaOqH5ZF-ueyA&bvm=bv.128617741,d.d2s

circuits , Per unit quantities , Single line
diagram , |Impedance and reactance
diagrams , Star loads , Delta loads , Star-
Delta conversion , Computer applications.
3- Steady-state modeling of synchronous
machines: Generator model, Steady-state
performance of turbine machines, Salient-
pole generators, Computer applications.

4- Modeling of power transformers:
Equivalent circuit of a single phase
transformer , determination of equivalent
circuit parameters , Transformer
performance , 3phase transformer
Autotransformers, Three-winding
transformers , Voltage control  of
transformers , Advantages of per-unit
calculations , Computer applications.

5- Overhead transmission lines:
description of overhead lines, Line
resistance, Inductance of a single conductor,
Inductance of single-phase lines, Self- and
mutual inductances, Inductance of 3 phase
transmission lines, Inductance of composite
conductors, inductance of 3 phase double
circuit lines, Line capacitance, Capacitance
of single-phase lines, potential difference in
multi conductor configuration, capacitance
of 3 phase lines,effect of bundling,
capacitance of 3 phase double circuit lines,
Effect of earth on the capacitance, magnetic
field induction and electrostatic field
induction, Corona, Computer applications.
6- Power cables and insulated power
lines: cable components, cable types |,
Jointing and terminating power cables ,
methods of laying , designation , insulated
lines , thermal considerations and current-
carrying capacity , cable parameters |,
capacitive current and power , losses |,
comparison of overhead line and cables
,Computer applications.

7- Line modeling and performance: Short
line model, Medium line model, Long line
model, Voltage and current waves, Surge
impedance loading, Complex power flow
through transmission lines, Power
transmission capability, Line compensation,
Computer applications.
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1. Definition of nonlinear systems
2. Nonlinear elements

3. simplifying of nonlinear

graphical method

4. describing function method

5. Using describing function method in
studying the stability of dynamic properties
of nonlinear systems

6. Phase plane method (isocline method,
Bill method and Novatski method)

7. stability of nonlinear systems ( first
Lobanov method, Second Lobanov theory,
Popovmethod)

b- analysis of digital control systems

1- Chopper properties

2- Theory Z transfers

3- simplifying scheme of digital systems

4- studying the timeresponse of digital
systems

5- studying the stability of digital systems

6- Studying the frequency response of
digital systems

7- design and analysis of Digital Systems
stability.

schemes,
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Subject 1- Power Electronics \2\ /¥ ] Al oa8l) culuig <l — LAl

1- Development of semiconductors: . e sy .

properties of diodes and thyristors control of | ¢ ashadlly 2l ales el ciladl ki -

the gate and the base, firing and | ¢ s ,dll Gelslly Zadll e ¢ sacldlly Al 3oL

synchronizing  circuits  for thyristors, | . .. o . ot e

distribution of firing pulses  circuit | gl bl el gl nbaas Ja s

arrangement, firing circuits for different RPN PN 2O\

types of bridges. ] e ) aeitl] e _y

2- simple parallel rectifiers: o Jﬂ wfﬁ A

3- multiple parallel rectifiers: rAde Liaal) 4o il aygil) Cile gara — 1

4- series rectifiers: Lol aredil) cile sana —
Content | 5- methods of rectifiers connections: ’ past ) G siaad)

6- dual rectifiers :

7- thyristor chopper circuits:
commutation  in  power  converters,
commutation in  thyristorised  power

inverters ,forced commutation (hard — soft),
dimensions of commutation elements,
examples on turnoff circuits, step down

operation (buck  regulator ), Step-up
operation  (boost  regulator),  boost
regulators, transistor chopper bridge |,
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applications (Dc motor breaking , indirect
connection ,induction accumulation,
capacitive accumulation).

8- Invertors: methods of regulating and
changing the induction motor’s speed |,
current invertors, single phase current
invertors, 3 phase current invertors,
inverters with auxiliary thyristors, inverters
with double thyristors in parallel, Voltage
Inverters with double thyristors in series,
Bridge invertors (single phase inverter,
three phase inverter, single phase & three
phase invertors containing transistors,
Principle of pulse width modulation
control of mid-point inverter, control of
single phase inverters & three phase
inverters.

9- Frequency Commutator: theoretical
principles for generating firing pulses, pulse
generator circuit, frequency commutator
circuits.

10- Applications on electronic power
systems: Principle of salient & non salient
pole Synchronous machine, Synchronous
motors, regulating of voltage and frequency
of Stator, self-controlling motors, frequency
converters (direct & indirect converter),
starting and commutation at low speed,
breaking and reversing the direction of
rotation, Harmonics, UPS (Uninterruptable
Power Supply), Induction heating furnace,
Equipment  using  high  frequency,
Photovoltaic cells, Energy recovery in
Induction motor.
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Subject 2- Electrical Machines \4\ [&] Aslyusll ey - Y A
1-components_ of _ 3F_>h synchronous (gl) allaly ) ghal) 4500 Agalil) AY) e -
machines and its excitation system: B . . N .
Types of synchronous machines, edadl 2S5 ¢ Al AN (s ¢ il YY) ¢ s
components of synchronous machine, DU B o) ¢ el pamaidl )
components of the stator and armature, L
excitation, the equivalent circuit model for el
the synchronous machine. dplay @ yehall AN Al Mgl Jasg A3 Y
2- The theory of 3Ph synchronous | . ., . e R -
Content generator: They theory of gynchronous Sl Aol AU ¢ i) Al pen il Aall | g gl
generator, loading of  synchronous | = (el alsall oledll hlaadlly 45b sl A8 sl
generator, the relation between

electromotive force (EMF) and phasor
diagram for synchronous generator when
loaded, effective output energy for the
synchronous generator , output capacitance
energy (ineffective) for the synchronous
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generator, armature reaction impedance and
reactance.

3- Parallel operation of synchronous
generators:  Conditions required  for
paralleling,  General  procedure  for
paralleling  generators, operation  of
synchronous generator on a specific

network with limited energy, generator
floating on an infinite network.

4- Stability and swing in synchronous
generators: Static stability, the swing in
synchronous generators, free vibrations,
forced oscillations.

5- Testing and capability curves of
synchronous generator: open circuit test ,
short circuit test , loading test , external
properties test , loading with lagging zero
power factor test , constant effective power
test, slip test , voltage regulating coefficient
, self excitation in the synchronous
generator.

6- Synchronous motor and capacitor :
Synchronous motor ,Synchronous motor
equivalent circuit , operation of
synchronous motor on an infinite network
with constant energy, start-up of
Synchronous motor, speed regulation of
synchronous motor, operation
characteristics of Synchronous motor vs
synchronous generator, Synchronous
capacitor.

7- Steady-state operation of motor:
Torque-speed curve, Effect of torque
changes, Effect of field current changes,
power factor correction.
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-Types of electrical power generation plants | _ ;. (| ailad, 450,eSH algll cilhae £l -

and their special features, L . .

- Types of natural energy sources used in | “tbse @ Aesdindl Lmpbll Bl jolas gl

the electrical generation plants. Al oSl ad gl

- Classification of the electrical generation s s N e

plants and operational concepts of different e Goslay Al sl & e T

types (hydro — gas — coal — nuclear —wind — | — 455 — 4pad — 4ple — 45l .Adbadl Leelgly

other sources). © ve ed .
Content ) (oAl dsal — L al | g glaal)

- Elements of the electrical generation plants
and their connection diagrams.

- Specific electrical units, their operational
concept, structure and components.

- Main and sub-connection diagrams and
their different configurations,

- Self-supply and limitation methods of
short circuit currents.
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- Operation of the electrical generation
plants and control of their products.

- Basic concepts, operation properties and
combined use.

- Operational reliability, continuity, power
production and quality.

- Coordination systems and automatic
control under emergency cases.

- Selection of the electrical generation and
motoring units and basics of their
arrangement.

- Selection of site, assembly of units,
environmental protection and control of
pollution.

- Design, planning and installation of the
electrical units.

- Modeling and simulation of the power
generation systems

lealinly aSailly 4506 2l Cllase Jlii —
Aasiyly Jadll allads Awlld) sl -
PR

Agiagay A8l = Ll Jaail) dplyainaly Jeall 4535 —
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Subject

4- High Voltage Engineering \1\

[V] Hlad) gl daia —¢

il

Content

1- Generation of AC high-voltage:

Generation of AC HV by generators,
Generation of AC HV by cascaded
transformers, Generation of AC HV by
resonant transformers, Generation of Ac HV
by Tesla coil, design of nominal power
capacity and the short circuit capacity of the
testing transformers , testing transformers
behavior against voltage harmonics, High

voltage test transformers, construction,
design and their application in HV testing
system.

2- Generation of DC High-voltage: DC
HV generators, charging machine by
influence, capacitors machine, Van de
Graaff generator, rotating drum generators,
Generation of DC HV by rectification of
AC HV, one way rectification, stages
connection, off load generator, on load
generator, ripple/spikes calculation , voltage
drop calculation, insulated core transformer.
3- Generation of impulse High-voltage:
Methods of generating impulse HV,
standard impulse wave shapes and
evolution, external transient over voltages
due to lightning and switching surges,
Internal transient over voltages: definitions,
impulse voltage generators, single stage
impulse generators, multistage impulse
generators (MARX circuit), and connections
calculation in impulse voltage generators.

4- Generation of high frequency AC High
Voltage:

Sall gl sl cdggbiall Aflall <l gl g -
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5- Measurement of AC High-voltage:
direct measurement of high voltages by
Electrostatic Voltmeters and Sphere gaps
,Transformer and potential divider methods
of measurement, Transformer ratio method,
Series resistance method of measurement,
Resistive  potential  divider  method,
Capacitive  potential  divider method,
Matching of Potential dividers.

6- Measurement of DC High-voltage:
Series resistance microammeter method,
resistance  potential  divider  method,
generating voltmeters method, sphere and
other spark gaps method.
7- Measurement of
voltage:

Measurement circuit, characteristics of the
measuring circuit, potential dividers with a
cathode ray oscillograph method (resistive
or capacitive dividers), peak voltmeter
method, and sphere gaps method.

impulse High-

Sl aladinly sl el gl uld el
plaainly (el dipla cay SI Clgadlly Sl ST
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Subject

5- Electric Power Systems \2\

/%] Agilygl) 5aal) a5 —o

il

Content

1- Power (load) flow analysis: Bus
admittance matrix, Solution of nonlinear
algebraic equations (Gauss-Seidel method,
Newton-Raphson method) , Power flow
equation , power flow solution , Line flows
and losses , Fast decoupled power flow
solution .

2- Synchronous machine transient
analysis: Transient phenomena ,
Synchronous machine transients,
Inductances of salient, pole machines , The
Park transformation , Balanced three-phase
short circuit , Unbalanced short circuits (
Line-to-line short circuit, Line-to-ground
short circuit), Simplified models of
synchronous machines for transient analysis
, DC components of stator currents ,
Determination of transient constants , Effect
of load current .

3- Balanced fault: Balanced three-phase
fault, Short-circuit capacity (SCC) ,The
selection of circuit .

4- Symmetrical components:
Fundamentals of symmetrical components,
Sequence impedances (Sequence

impedances of Y-connected loads, Sequence
impedances of transmission lines, Sequence
impedances of transformers) , Sequence
networks of a loaded generator .

5- Unbalanced faults: Single line-to-
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ground fault, Line-to-line fault, Double line-
to-ground fault, Open-conductor faults.

6- Earthing (Grounding) systems:
Protective grounding , System grounding
,Earthing resistance and saftey , Earth
electrode system , Design of earthing
electrodes , Earth testing , Protective
earthing  of  households, industrial
workshops, and substations , Protective
earthing of towers and neutral wires , Star
point grounding , Effect of star point
grounding on selective eart fault location |,
Earthing modes of star point in the Syrian
Power System .

7- New developments: The developments
in topics and algorithms on the international
level concerning the information technology
and power systems.
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Subject

6- Electric drives \1\

/1] Al 5L

Al

Content

1- Principles of electrical drive: Electric
drive concept ,block diagram of the
electrical drive system , main components to
control the speed of electric drive system ,
types of electrical drive systems according
to the methods of modifying energy, types
of electric drive systems according to the
type of motion transmission devices , types
of electric drive systems according to the
industrial automation.

2- Mechanical fundamentals of electrical
drive systems: Motion commutators for
electric drive system , types of robot
motions, the real Kinematic diagrams and
mathematical diagrams for the electrical
drive systems, unilateral, bilateral and
trilateral block Kinematic diagrams for the
electrical drive systems , active and reactive
forces and moments affecting the electrical
drive systems , dry/ viscos friction forces
and moments in the electrical drive systems
, LaGrange equations of motion for
accelerated and decelerated drive system |,
ideal motion transmission ration for drive
system , steady-state and the common
characteristics of the motor , Mechanical
mechanism.

3- Electric drive systems of DC motors:

il yeSD) 5alal) aseie tdpiligSl) BalAl fgalse -
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Performance characteristics of DC motors
has independent, series, shunt and
compound excitation: motors starting, types
of braking (dynamic, regenerative, plugging
or reverse current braking) , principals of
brake  control  (restored, rheostatic),
electrical control circuits, single phase
electric drive of DC motors, 3 phase electric
drive of DC motors , electric drive with DC-
DC convertors (thyristor and transistor
choppers), four-quadrant operation of DC
motors in the electrical drive.

4- Electric drive systems of AC motors:
Performance characteristics of three phase
AC motors, starting of induction motors,
types of braking (dynamic, regenerative,
plugging), reverse of rotation, electrical
control circuits, the effect of voltage,
frequency and resistance change on the
performance characteristics of induction
motors, operation of induction motor as a
generator in the wind turbines, radial drive
of induction motors, radial diagram and
moment-angle characteristics of
synchronous motors, automatic control of
synchronous motors starting.

5- Speed control of electric drive system
motors: Speed regulation of DC motors,
speed regulation of three phase induction
motors.

6-Special electrical machines in the
electrical drive systems: General motors,
brushless DC motors,
magnetohydrodynamic motor, single phase
induction motors, step motors, linear
motors, variable magnetic impedance
motors, hysteresis synchronous motors.

7- Rotating electrical converters in the
electrical drives: Ward Leonard group,
motor rotating amplifier group, Selsyn
group.

8- Digital drive systems: The concept of
digital drive, digital drive according to
different engineering sectors, digital drive
according to specific program and
controlled by the computer and softwares,
absolute increase digital drive.

9- Components of mechatronics in the
modern electrical drive systems: The
structure of mechatronics system, industrial
information systems: (processing, collection
and analysis of data, optical encoders and
sensors), mechanical control softwares of
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mechatronics,  processors and  micro
controllers, programmable relays,
components of industrial intelligence,

mechatronics applications to drive multi
conveyors machines and step motor
machines.

il ASHC) Sl Glsay el
wShpall il clesaial 5 clallaall ¢ g 1Sl
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Fifth Study Year

First Semester
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Subject

1- Electrical network analysis

Al gl Judas —)

Content

1- The bus impedance matrix Zbus : The
bus admittance and impedance matrices,
Thevenin’s theorem, Modification and
calculation of an existing Z,s Direct
determination of Z,, Calculation of
Znselements from Yy, Power invariant
transformation, Mutually coupled branches
iN Zys.

2- Fault analysis by using Zbus: Balanced
fault, Single line-to-ground fault, Line-to-
line fault, Double line-to-ground fault, Open
conductor faults.

3- Single machine stability: The swing
equation, Synchronous machine models for
stability studies, Steadystate stability,
Transient stability, Equal area criterion,
Application to sudden increase in power
input, Application to 3-phase fault at
different locations, Numerical solution of
the swing equation, Nonconventional
methods for stability studies.

4- Multi-machine stability: Mathematical
model of a multi-machine power system,
Mathematical model of multi-machine
transient stability, the Algorithm, Examples
on practical networks, Methods for
improving static and transient stability.

5- Power system security: Importance of
security studies, Factors affecting power
system security, An overview of security
analysis, Linear load flow, Linear sensitivity
factors, Contingency  analysis, The
algorithm, Z,smethods in contingency
analysis.

6- power system control : Basic generator
control loops, Load frequency control
(generator model, Load model, Prime mover
model, governor model), Automatic
generation model (AGC in a single area
system , AGC in the multiarea system, Tie-
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line bias system), Reactive power and
voltage control (Amplifier model, Exciter
model, Generator model, Sensor model,
Excitation system stabilizers), Modern
control systems.

7- New developments: The developments
in topics and algorithms on the international
level concerning the information technology
and power systems.

8- Simulation and modeling: Simulation
tools (reducedscale models, analog models,
digital models, hybrid models).

9- An overview of modeling: The
importance and constraints of modelling,
Models of knowledge and of behavior,
Data.

10- Modeling and simulation of power
generation plants:

11-  Simulation of electromagnetic
transients: Classification of transients,
Solution techniques, Modeling of power
system components.

12- Simulation program EMTP: program

(el zisai el e el Zisai ¢Sl
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structure, design of input files,
applications.
Subject | 2- High Voltage Engineering \2\ [¥] Sl sigill iy —¥ Jokall
1- Discharges and breakdowns in | Jsis dedlalall Jgiall (A (5,8l cleliN) -y
uniform electric fields: space charges’ | il colla duslaidl Jsiall 3 $elall ciliadl)
fields in the uniform electric fields, charge b b il oSl ) el s
holders in the gasses, properties of charge | **** Al A i e T
holders, emergence of charge holders | ;.  daldl e clelay)  dmdll ol
,collisional ionization, self discharges, | ., .. e e et ety e
Townsend discharge, streamer mechanism , LAV et (5 s \ AR e Lyl o k¥l
streamer and leader discharge, breakdown | ¢ Al Ao « jalll 215 & 1yasl ¢ jan i) 401 4 AUl
process, breakdown due to electron cloud | . . | el fSN] B s e sl sl
discharges, breakdown due to streamer Gl b ST S o 1A Ge il G
discharges. cppindl e bl e Ul
2- Discharges and breakdowns in non- | ¢ sacilate p& Jaiall 3 5 alls )iy —
. . Dl tdadladia pe Jgiad) A8 Al le)ay) Y
Content | uniform electric fields: electron cloud < ¢ s giaall

discharge  (positive needle electrode,
negative  needle  electrode), leader
discharges, breakdown process ( due to
electron cloud discharges , due to streamer
discharges), breakdown due to leader
discharges, the effect of electrodes polarity
and voltage type on the breakdown process
in the gasses, breakdown in the pulse
voltages.

3- Partial discharges: partial discharge
mechanism , types of partial discharges, the
effects of partial discharges, measurement
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techniques of partial discharges,
measurement techniques of the visible
discharges phenomena, acoustic
measurement techniques, measurement of
electrical values related to discharge
process, measurement of external and
internal discharges, measurement of partial
discharge circuit, corona discharges,
calculating characteristic values of corona
discharges, measuring the characteristic
values of corona discharges.

4- Electric arc: distribution of voltage and
field intensity in the arc, static characteristic
of electric arc, dynamic characteristic of
electric arc, control and quenching of
electric arc.

5- The breakdown in the practical air
insulators: breakdown voltage curves,
breakdown distance for uniform and weak
insulation systems, non uniform breakdown
voltage curves, breakdown distance for

extreme non uniform systems, AC
breakdown, DC breakdown, connected
impulse breakdown voltage, lightning

impulse breakdown voltage, breakdowns at
high frequency voltages, calculation of
breakdown voltage curve, breakdown
distance, effects of weather conditions on
the breakdown voltage, calculation of
breakdown voltage at regular weather
condition, multi insulated material systems,
separating transverse surfaces, separating
longitudinal surfaces, separating
longitudinal surfaces in dry case , separating
longitudinal surfaces in the event of rain,
separating longitudinal surfaces in the event
of snow, separating leaning surfaces.

6- The breakdowns in other insulating
gases: examples on insulating gases , basic
properties and the electrical strength,
positive and negative electrical gases, SF6
gas, structure and properties, breakdown
processes, the breakdown without previous
partial discharges, the breakdown after
stable partial discharges.

7- The breakdown in liquid insulating
materials: examples on liquid insulating
materials, petroleum insulating materials,
chemical structure, behavior and aging
during the use, the impact of aging oil on
paper dielectrics, the conditions required of
insulating oils, Silicone oils, Askarel oil,
and water.
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8- the breakdown mechanism in the
liquid insulating materials:  The
breakdown evolution and the breakdown
mechanism in the insulating oils, permanent
discharge, the leader and breakdown
discharge, conductivity of electrolyte
current, breakdown  voltage/breakdown
distance curves, factors affecting the
determination of breakdown voltage, the
effect of gases and dissolved vapors,
dissolved impurities, a gas bubble in the oil
, solid particles in the oil, water bubble in
the oil , temperature effect , pressure effect.
9- the breakdown mechanism in the solid
insulating  materials:  self electrical
breakdown, the breakdown of thin plates,
the breakdown of solid insulating systems,
thermal breakdown, breakdown resulted
from partial discharges, forms of internal
partial discharges, calculating the initial
discharge voltage, breakdown mechanism
due to partial discharges

Ehal calall ¢ Lay) uleSl ol Al )
Al pe GAI Jig ABle Glisie (@ally Ll
@Al gigoaess e isdl dalsall (a0
deld dlaidl e (oledll dilandl 3 a1y cllall
& ele Bylad el dda Gl il 8 dple
ol S apbal) dags eyl

DY) cadall Alal) slgall B LgN) cld] -9
Doal alai Ll g milacall JLgdl ¢ S LSl
Ao (glus i o bed) 4T el Llall
Gl GlelEV) e aalll SLe) ghall L)
ey g clea Al dgal clel@y) JKaE
Aall el EV) e aalil [l 4T ccule)yiy)

Subject

3- Electrical Drives \2\
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Content

1- Selection of electric motors in
electrical drive systems:

cooling and heating of electric motors |,
thermal time constant , load curves ,
calculating methods of the power in
electrical drive systems , different loads
calculation diagrams and time curves |,
selection of electric motors according to the
nature of the electrical drive system
outdoor IP rated motors (water and dust
proof).

2- Transient state in the electrical drive
systems: Causes and types of transient state
in the electrical drive systems, acceleration
and deceleration time in the electrical drive
systems, graphic solutions and analytical
solutions of the motion equation in the
electrical drive systems, transient state
during stating and breaking of motors(
starting of DC motors, breaking of DC
motors, starting of 3 phase induction
motors, Breaking of 3 phase induction
motors), transient state in synchronous
motors.

3- Open circuits in the electrical drive
systems: The control circuits for starting the
electric motors, The control circuits for
breaking the electric motors.

4- Closed circuits in the electrical drive

BALAl i B Aules) clSaall LEs) -
Gl aal)l ayi AileSll Gl aal) dd Al <))
b Ageall Gllabia (ghall Goill cull Al
Gillalie Al salall a8 delliny) Cles
(Ol @Edle Gilinteg OV¥geall calidad clblualdl
plas Jae Al Caen Al S ad) g1l Laal
daolally danally 4853800 S ) (il et salall
bl olpall et

Clad 1Al ,eSl) BalEN Al A Sylal)l cNLY Y
o) AilneSl) sl Ak 8 splad) cVW elgl
Al Jsladl Al sl alall als 3 skalilly oLl
Salad) VA (Al el saldl) Ui b AS ) Alslaal
&2 )aileSI 5oLl alas S jaa Sy ¢ Y Ayl
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systems:  Feedback circuits, transport
function, current  controller, speed
controller, wave width adjusting controller,
control circuit of closed electrical drive
systems, correction circuits.

5- Artificial intelligence in the electrical
drive systems: Neural networks, floating
logic, neural controllers, neural logic
controllers, electrical control  system
applications using neural controllers and
floating logic controllers.

6- Industrial robot drive systems: Robot
arm, mobile multi-axis robot, robot control
by using the artificial intelligence.

7- Electro-wind turbines drive systems:
Using of wind energy to produce electricity,
estimations of wind energy, selection of
suitable location, components of wind
turbines , electro-wind generation ,
Operation of independent wind turbines,
operation of connected wind turbines with
the electrical grid, wind farms.

8- Electrical drive systems in the
Industrial applications: Cranes, elevators,
conveyers, pumps, compressors, industrial
fans, escalators.

9- Electrical drive systems in the electric
tractions: Electric tram system, electric
bus, light metro, tunnel trains. High speed
electric trains, technical specification of
high speed electric trains, suspension
systems and floating, linear electric traction
systems, design of trains floating on
magnetic cushions with linear traction
motors, power supply systems in the
electric traction, modern drive systems in
the electric traction.

Akl il b AN Al g 5aldl) Al —¢
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Subject 4- Modell_ng and simulation of | 2l ,e<t 5,81 Al SlSlaally Aadail) —¢ | jial
electric power systems
1-Theory of system: Definitions and terms, ki) Jilat cclall 5 Caplad Al Aar -
Systems analyze, Importance of system L
analyzes, Steps of system analyze. phal st Slshad cplall ot Ayanl
Content 2.Modeling and Simulation: Definitions, &\}j G-l 5 Aadaill Caypat cBlSlaal) g Aadall) — ¥ sgiaal

Types of models( Physical models,
Mathematical models, Linear programs,
Acrtificial Intelligence models)

3-Modeling and simulation of electric
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power generation and transmission: Park
and Clark transformations, Modeling and
Simulation of single and three phase
transformers, Modeling and simulation of
synchronous generator( Voltage equations,
Flux linkage equations, Current equations,
Motion  equations),  Modeling  and
simulation of three phase induction motor(
Voltage equations, Flux linkage equations,
Current equations, Motion equations),
Simulation of transmission systems( Three
phase cables, Overhead transmission lines).
4-Modeling and simulation of some
renewable energies electric sources:
Modeling and simulation of Photovoltaic
cells, Modeling and simulation of wind
generator, Modeling and simulation of Fuel
cell, Modeling and simulation of battery,

Modeling and simulation of Power
electronic converters.
5-High level Modeling of electric

networks: Graph theory and definitions,
Modeling of radial networks, Modeling of
closed ring networks, Applications of
voltage drop in electric networks.

6. Concepts on programming languages
for modeling of electric systems:
Information types, Data base types,
Programming languages and programming
environments (Lower level programming

languages, High level programming
languages, Concept of Object Oriented
Programming, Languages of Artificial
intelligence).
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Subject | 5- Design of electrical machines Al g Sl) Y asanali -0 Al
LAl gl AgEs) sfgal) -

1- Electrical Engineering Materials. . us e e .

2- Heating and Cooling of Electrical Al SV 3,8 9 Gl -

Machines. YY) areall Aalal) cllliddl g amliadl -

3- General concepts and constraints of 4

. . Al

Machine Design. bl

4- Design of Transformers. Al gsl) el asaal ¢ .
Content | 5_ Design of DC Machines. s siaal)

6- Design of Induction Motors.
7- Design Synchronous Machines.
8- CAD of Electrical Machines.
9- Testing of Electrical Machines.
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Subject

6- Project license

Y godia =

Content

Fifth Study Year

Second Semester

S Jual

dualAl) A5

Subject

1- Design of electrical Networks

il gt clSudd) ananal -

Al

Content

1- Lighting Engineering: Concepts and
basic laws of lighting, methods of lighting
calculation (watt per square meter method,
Lumen method, point to point method),
types electric light sources, interior lighting,
streets and roads lighting, lighting of health
care and hospitals, general outdoor flood
lighting, sport centers and recreation
lighting, airfield Lighting, lighting of
miscellaneous applications,  fiber optic
lighting, introduction to the new technology
of LED lighting , lighting controls, lighting
softwares.

2- Design of low voltage distribution
networks in general facilities and
industrial: Design of low voltage
distribution networks, Earthing systems and
lightning arrestors, uninterruptible power
supplies (UPS), batteries and battery
chargers.

3- Regulations and networks in public
facilities: Fire alarm systems and fire
separation, TV reception and its networks,
security and surveillance systems, networks
and computer systems, public address
networks and systems, building automation
and BMS.

4- Design of high voltage transmission
lines: Basic principles in the design of
transmission lines, Transmission Line
Components(towers,conductors insulators,
substations, ROWSs, multiple lines, access
roads), types of towers (wood, steel &
concrete), types of conductors used in
transmission lines (AAC & ACSR),
mechanical design of conductors, design of
supports, supports foundations, Safety
Rules for the Installation and Maintenance
of Overhead transmission lines (Clearances
, loading , Strength Requirements).
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Subject

2- Coordination and automation
systems

¥y aeail) alas - ¥

Jhal

Content

Dispatching and Automation Centers for
Electric Power Systems, State-space
continuous system representation, Design
of State observer, State Estimation in Power
Systems, Operating states of a power
system, Normal State  Operating,
Emergency State, Restoration State,
Catastrophic breakdowns, Specifies the
mode of operation of the system, Network
connections for substations, System status
and status changes, Modeling the behavior
of the system, System controllability,
Kalman criterion, System observability,
Observability criterion, Design of State
Observer, Difficulties that can be met using
the case estimating, Margins to operating
limits, Health of equipment, Required
operator action, Statistical Estimation,
Maximum Likelihood Estimation (MLE),
Weighted Least-Squares Criterion,
Minimum Variance Criterion, Probability
Density Function, The standard normal
distribution, Gaussian probability density
function, The likelihood  function,
Measurement Model and Assumption,
Measurement function, The measurement
Jacobean matrix, The Gain matrix,
Introduction to dispatching and automation
of power systems centers, Classification of
functions for dispatching and automation
centers, Time division, Division according
to network levels, Supervisory Control and
Data Acquisition, Energy management
systems in US institutions, System
Characteristics, The Concept of
Hierarchical Control, Enhanced Control and
Security Assessment, Energy management
systems in Germany, Load - Frequency
Control, Energy management systems in
developing countries, Characteristics of
radial power systems, Security Assessment
in LPS, Equipment of Dispatching Center,
Elements of a SCADA system, Real-time
Systems, Communication Access,
Determining scan interval, = Remote
Terminal Units, Control and display
signals, Display the discrete signals,
Display the analog signals, Display the
pulsing signals,  Main terminal units,
Sensors — actuators and wiring, Data
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Storage.

Subject

3- Economics of Electrical
networks

Al e elSuil) elyabuat) — ¥

Ukl

Content

1- Key concepts: Electrical loads curves
and their factors, Annual costs for electrical
projects, Environmental costs for electrical
projects.

2- The time value of money: The discount
rate and the discount factor and the present
values of the future spent funds, The
present values of the electrical projects
construction costs, the fixed annual costs,
variable annual costs, Internal rate on
return.

3- Economic and financial evaluation of
the electrical projects: Costs and revenues
evaluations, Lower-cost solution,
assessment of the feasibility of fund
placement.

4- Estimation of the electrical projects
costs: Estimation of the annual costs for the
basic components, Estimating the cost of
the generated electrical power unit,
Estimating the cost of the wasted electrical
power unit, Estimating the cost of the
electrical power unit at the consumer side
and the Tariff system.

5- Economic of design electrical power
systems: The economical design for the
electrical power systems (types of power
plants and economic determinants,The
economical selection for the type and the
size of generating units), The economical
design for the electrical networks (
determine the economical voltage of
transmission and distribution networks ,
determine the economical cross section of
transmission and distribution lines The
economical selection for the rated power
and number of transformers in the
substations).

6- Economic investment of electric power
systems: Economic operation of electric
power plants, Economic distribution of
loads between the different electric power
plants, Economic investment of electric
power networks( Reducing the losses,
improving the power factor, economical
distribution for the powers in the branch
closed networks, economical operation for
the parallel transformers in the substations).
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7- Reliability and its impact on the
economics of electric power systems:
Basic standards for the reliability of electric
power systems, The vital and the economic
value of the reliability of electric power
systems, Reliability assessment of electric
power systems and economic implications.
8-  Practical softwares:  Important
softwares used for economic planning and
design of electrical power systems,
important softwares used for operating and
economic investment of the electric power
systems.

9- Economic efficiency of common
electrical interconnection with
neighboring countries: The development
stages of the Syrian electrical power
network and common link with neighboring
countries, The reliability of electrical power
plants and the produced standby power,
Electrical energy consumption curves effect
on the structure of the national power
system and on the power consumption from
the common link.
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Subject 4- Energy efficiency and Jles 5ylalg Lgie B8 5 48U 500 — ¢ A
management
1- Ene_zr_gy management concept and its gihg g 4BUall o Gullal) 3))) aggda—)
necessities. R R
2- Energy management procedures. ABULY) B0 aby AT cleha) -
3- Load management. Jlaaly) 350a) — v
4- Rational energy consumption and its | e e i e . o
efficient use: in higher sectors of energy | -4 SsUS Gpuady ABRD) Blgtu) w8 —
Content production, in lower sectors of energy | 7Y sl cileladll cddlall Y Ll cleUadll il
On en - - - - -
productlon_,ln buH_dmg ~ sector, in U5 e bioall U il Uk i) o U (6L ¢ gl
transportation sector, in agricultural sector.
5- Practical field application: case study Ac))l
of_r_ational energy cqnsumtion an_d its | ys | ads s i Al Ll clighs —o
efficient use in Syria, field case studies of ) ) ) L
industrial sectors in Syria. Slelhd Go 2ael Aplye Sla A s (8 A3l
. 5- Protection of electrical power . " . .
Subject Al yesl) 5,98 adaS dglea —o Al
) systems i ) pBi 4
1- Mai_n protection systems: Overcur(ent Ol 3ol e Agleal) Laawi)l) Alaad) alai -
protection, overvoltage protection, | _ e R
directional protection, differential | %) Aaladl Llall gl 25 e Aleal
protection, distances protection. LAulall Alaall cduloalan
Content | 2- Generators protection system: External s giaal)

short circuit protection, unbalanced load
protection, stator short circuit protection,
longitudinal differential protection, single
phase winding short circuit current

G e Agleall 1Al eSl) clalgal) dlas alii ¥
wndl e Jlal) e aglall danlall el
Lol Llaal) ol 3 yeaill LS e 4gleal

56




protection, transverse differential
protection, protection by using filters,
directional protection, over excitation
protection, loss of excitation current
protection in the rotor, stator earth fault
protection, rotor earth fault protection,
under impedance protection, Thermal
overload, high temperature protection,
protection, Negative phase sequence current
protection, under frequency protection,
mechanical faults protection in the turbines
, Shaft current protection, Reverse power
protection, Protection against inadvertent
energization, Pole slip protection
vibration protection, generator
comprehensive protection typical scheme,
Integrated digital protection systems for
electrical generators.

3- Electrical transformers and self-
transformers protection: Type of faults in
the transformers, External short circuit
protection, instantaneous protection, over
current protection IDMT inverse on HV
side, directional over current on LV side,
Over/under voltage protection, Over/under
frequency protection, Earth fault protection,
BEF Balanced earth fault protection on HV
side, REF Restricted earth fault protection
on LV side, SBEF Standby earth fault
protection on neutral, Protection against
incipient faults, Oil & winding overheating
protection, Protection against lightning,
protection against fire, specialties in self-
transformer protection, Integrated digital
protection systems for transformers.

4- Generator-transformer unit protection
system: External short circuit and over load
protection, over current  protection,
differential protection, Generator
transformer unit comprehensive protection
typical scheme, Integrated digital protection
systems for generator transformer unit.

5- Bus-bars protection system in the
substations: bus-bar protection techniques,
Types of protection system, system
protection used to cover bus-bars - frame-
earth protection, differential protection,
phase comparison protection, directional
blocking protection, Over current protection
, Short circuit protection, High impedance
current  differential  protection, Low
impedance current differential protection,
Voltage differential protection, Trip
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blocking schemes, distance protection,
early arc flash detection, Bus-bar
comprehensive protection typical scheme,
Integrated digital protection systems for the
bus-bars.

6- Electric motors protection systems:
Thermal overload protection, Short circuit
protection, over voltage / under voltage
protection, unbalance current protection,
earth  fault  protection, differential
protection, negative phase sequence
protection, Additional protection methods
(start inhibit, jogging, bearing RTD
protection, winding over temperature
protection), Integrated digital protection
systems for the motors.

7- Radial electrical lines/feeders
protection systems: 3 phase short circuit
protection, double earth fault protection,
over current protection, phase to earth short
circuit protection, protection by using the
filters, directional protection, Integrated
digital protection systems for the radial
lines.

8- protection of electrical lines that fed
from both sides: 3 phase short circuit
protection, double earth fault protection,
over current protection with directional
relay, phase to earth short circuit protection,
protection by using zero sequence current
with the filters, directional protection
,Integrated digital protection systems for
the lines that fed from both sides.

9- Ring electrical network protection
systems: Impedance relay and modified
impedance relay, distance protection for 3
phase short circuit currents, distance
protection for phase to earth short circuit
currents, digital/numerical distance
protection systems, Integrated digital
protection systems for the ring electrical
networks.

10- Short transmission lines protection
systems: Differential protection for 3 phase
short circuits, longitudinal differential
protection, phase comparison protection,
phase angle comparison protection,
transverse differential protection, pilot
protection schemes.

11- Protection of transmission lines using
portable  high  frequencies:  High
frequency portable channels used in
protection systems, components of portable
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high frequency equipment, directional
protection  using  high  frequencies,
differential protection using phase angle
comparison on both sides of the protected
line.

12- Design and calibration of electrical
protection systems: Calculate the electrical
networkdeterments, calculate the short
circuit currents in 3 phase, 2 phase and
single phase networks, determine the
essential protections and backup protections
of the various network elements, calculate
the starting currents of protections, relays,
starting time, and prevent starting elements.
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