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Summary Information
Period of study: 5 years.
Each year: 2 semesters.
Each semester: 16 weeks without the exams’ period.
Average Number of hours per week: 26 hours.
Number of courses: 61 Courses
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Engineering/ Renewable Energy
dc gl clelud) e ;
£ ganall e S Module SRl aud
Total Practical | Theoretical

First Study Year First Semester — Js¥) Jwadll 5% 4

6 2 4 Mathematic 1 1 clualyl

6 2 4 Physics 1 1 gl.g;m

4 - 4 Engineering Drawing (atigh ;...ﬂ

4 - 4 Mechanical Engineering rtigl) GliilSaal)

4 2 2 Introduction to Computer Ggalall ) Jaaal)

2 - 2 Arabic Language Al dal)

4 - 4 Foreign Language 1 1 m\:! aall)
30 6 24 Total  gsaxall

First Study Year Second Semester AU Juadll A% 4l

6 2 4 Mathen;atic 2 2 clualy,

6 2 4 Physics 2 2 c«l.ljg.;i\

4 2 2 Chemistry gl;a,_tﬂ\

3 1 2 Programming 1 1 dagyll

5 3 2 Specialized Workshop dpanadil) il gl

4 - 4 Foreign Language 2 2 Luaal) day

2 - 2 National Culture dagal) ABLEL
30 10 20 Total g gaaall
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de gl cleld) 2
£ ganall e Module SR aud
Total Practical | Theoretical
Second Study Year First Semester — Js¥) Juadll  Aull) diud)
6 2 Mathematic 3 3 clualy,
4 2 Programming 2 2 daqyl)
2 Foundations of Electrical Al yest) digh Cund

Engineering )

4 1 3 Thermodynamic & Agiall ey dlialisyga il
Thermal Machines )

3 1 2 Probability and statistics slaayly Jlaiay)

4 - 4 Foreign Language 3 3 Luaal daly

27 8 19 Total & sanal)

Second Study Year Second Semester Sl Jadl) Al diud)

6 2 4 Mathematic 4 4 clualy,

4 2 2 Programming 3 3 daayll

6 2 4 Electrical Circuits 1 1 Aulgsh cylal

6 2 4 Strength of Materials lgalsi g dlgall daglia

4 1 3 Fluid Mechanics & Water Alal) Yy pilge il
Machines

4 - 4 Foreign Language 4 4 L) daly

30 9 21 Total g anal)
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Third Study Year First Semester — Js¥) Jwadll  A81EY diw)

6 2 4 Electronics 1 1 cilug gy

6 2 4 Electrical Machines 1 1 4lesth Ny

6 2 4 Electrical Circuits 2 2 @h;gﬁ\ )

2 _ 2 Properties of Electrical 3l et ._,\ym ualsd
Materials )

4 2 2 Measurements of electrical oubidl) Bigaly clulidl)
& instrumentation Al

2 _ 2 Occupational Safety digal) 1;M1

26 8 18 Total £ 5anall

Third Study Year Second Semester AUl Juadll  45IEY 4

6 2 4 Electron.}cs 2 2 il gl

6 2 4 Electrical Machines 2 2 duilyesh N

6 2 4 Electromagnetic Fields mxg\ Jgaall

5 1 4 Automatic Control 1 1Y) asal)

4 2 2 Logical system sand digital Loyl g dpdhaial) alall

2 _ 2 Communication theory Juany) 4y ki

29 9 20 Total

gsaaall
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Total Practical | Theoretical
Forth Study Year First Semester — Js¥) duadll  dau)d) 4l
5 1 4 Power Electronics 1 1 AilgSl) Baal) by st
6 2 4 Electrical Machines Auilyesl) Y
6 2 4 Renewable Energy 1 1 sasaie cildlh
2 - 2 Energy and FEMPRE A
Environment
4 1 3 Electric power System il pgs!) 5adl) ki
5 1 4 Automatic Control 2 2 V) asanl)
28 7 21 Total £ 5anall
Forth Study Year Second Semester Ul Juadl daglyl) 4

5 1 4 Power Electronics 2 2 Al el 5ya8Y g s
4 1 3 Renewable Energy 2 2 Baais cldts
4 2 2 Wind Energy 1 1zl 48l
4 1 3 High Voltage 1 Al sl daia

Engineering 1 -
2 1 Heat Pumps el cliiaal)
5 4 Design of electrical Al gs) A avenal
Networks )
4 1 3 Electrical Drives 1 Al g Baludll
28 8 20 Total

gl
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Total Practical | Theoretical
Fifth Study Year First Semester g% Juadll  dwaldl) dicl)
1 4 Electrical network analysis Il el cluil) Jalas
1 4 High Voltage Engineering 2 Al gl duia
2 <
4 2 2 Wind Energy 2 2 ¢\, dilk
3 1 2 Modeling and simulation 8a2l) Al BlSlaally dndall
of electric power systems Al
5 1 4 Photovoltaic Systems A gun gt aliil) mm
Engineering
4 1 3 Graduation Project By g9 da
26 7 19 Total £ 5anall
Fifth Study Year Second Semester <Gl Juadl) dsaldl) diwd)
4 1 3 Decentralized Generation el adsil
4 1 3 Electric Energy Storage A3l gt ABUAY) (ya3AS
4 1 3 Economics of Electrical AT ST |
Networks i
6 2 4 Hydro Power Plants Al dBUal) cilhaa
4 1 3 Protection of electrical Al g §aal) Akl dylas
Power Systems )
4 1 3 Graduation Project HlaY) g
26 7 19 Total £ 3aall




First Study Year First Semester ) Ll A daud
Subject 1- Mathematic \1\ 1] clual, -1 il
Part one: Li_near Algebrf:\: _ tdl pal) g6 acadl)

1- Algebraic Polynomials: Polynomials o . i
with one variable, Zeros of Polynomials and | <3 o#ie Slasall cdpall clbagad) - -1
factorization, multi variable polynomials, | sae; Clogaall ¢ Lgaall JEY il @lagaal)
Symmetric polynomials. e L
2-  Vector Space: subspaces, linear Bl Shigiadl (e
independence, bases and dimension of | LlsV) ¢ Bl eledl) slad i oladdl sladl) -2
vector space. C oy e ) o

. . cselad gliad [P \
3- Matrices: presentation, Algebra on @2 el Ay m‘ - Pl g
Matrices, partition of Matrix, transpose and | «2lisgadl e Glleadl clgelsil :alisbaal) -3
power of Matrix, Elementary Operations dsal Cligiad) Gigas @f  cAbgioas Jyiie
and reduction. e o
4- Determinants: General Expansion 2x 2, Adsias JIns)
3 x3 and NxN of determinants, Saros Rule, | sy Lo pally Ll Ayl (e climall rlioal) —4
Minors and cofactors, operations on | o . .
determinants and properties. Sall cpuple B2l N Anydl Ge el
5- Systems of linear equations: bl e clilaally Galgdll — &yl caladially
Homogenous and non- homogenous | . . .. .. .. . . B
systems, solution of systems of equations Aol Lhal) i aledl) aphdd) ctsladl) das =5
Cramer s Rule, elimination method, inverse | dayh ¢yl dayh ddwilaic pe ddadll c¥oladl «
matrix method Gauss elimination method. s - .
6- Eigen values and Eigen vectors: Eigen | e ‘%L“ o slhe
values, Eigen vectors and Eigen equation of | dx&Y)s il (8heall dlaladl) :dualdd) 4adl|y aull) —6

Content | a matrix, digitalization of a matrix, Cayley L giaall

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 cdoallall JIKEY1 ) cligiad) 3y cdlalall
Ol JSa ¢ osilals S

S J<al (hall <A haul) Jikal) -7
IS ) ril) IS 3y cmasll (S (Agdadl)
SUisS Ayiag ¢ sl

:palipl) Jalatl) ;S acdsl)

D el Jalatl) A Jasa —]

claalidl gl dhaell ol Gle ganall
agall MacYl desean  clgalsdy dalhall dasdl
G Auhdll GliaYls LK GliaY) s
- (g5l

(Aline 4lgs lgelsily Lganpas sdgand) cldliial) ~2
Auylia)l Sllbid) alsa

Slo blaall raaly Jgaial daslil) daiadal) alsill -3
Lag )l gl Laall wlsill sagaadl algill caisil
&6 Ale palliall pllly alina)l Al (Al a5l
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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 Lalhil Bl adsil) calledl) o cldaally
Loadadl) pailegll) ) ddfia) cdapmall 41y
G ool LSl bl el AAR
OS) b clalnal) il

Jia ¢ (gamal) 23a]) QST eyt 1 dgainl) 2as) -4
- (Sl Al

Jeaial Aall) Lddal) alsill Ll cluall =5
Guiall vigh el (Junlilly GEY) sl
Gie (el ) B () 5 Bde oLl
Gl o il Unsesy anall aililly aall alil
Wl ¢l Glaall 4 Gaulld) bl e
~Jlngd 5ael8 gl Bylay Gaand pae

Al rdibal) lghghd awyy alsll dslu duha —6
G aalill abally (grrall @liled) (s pablig
Alaall Cilaiiondl illaady) i (i) Jiaie e
ks Ulasngy Lol slasall algill ciliaia aus
(il caliolldl  cdialudal)  clisiall -7
e L RECTP R RPN

Loaell Jodld)l cdadlil Judladly cldlnd) -8
dedladl Al Jedladl e clleally Laiasl)
(ol lally gl ol ¢ Gal lasly Al
s e las) el oplally el ol
cobsiSlay sl dudles cdapmall (sl Judlas

Subject 2- Physics \1\ [1] sl -2 Al
Light: : ggual)
1- Basic Principles: Light Nature, Speed of . . .
Light, propagation of Light, Reflection , | J4& ¢ sseall depu copuall dnnks sdpuladl (sibsa —1
RFe:f.racFi(in , Iflfarmla’;s ﬁringiple ,D!—|uygt_ans‘s Gimasd o Loy e QLaS1 QalSal) (sl
, Principle , Total Reflection, Dispersion , ) . . X .
Photometry . @‘A\ L}AL_\ﬂ C«LSJL}A c:;jd\ RRE] c‘:,,JSM th:.h!\
2- Geometrical Optics: Plane Mirror, .oekdl) Cilaalgg
Spherical Mirror, Spherical Refractor, oo Kl Fall gl Sl i) S —
Content | Parallel Face Plates, Prism, Thin Lenses, oSl bl DAl rpatigll gl 2 i giaall

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 o) lsie wlhall gyl uldl
cealanb (488l Cluaad)

sgall callagiay) il adl) gpall -3
clbasiaY e palaia¥h clhdinyly dlibiallocdhiil
OleSYL sy ¢ feall lasiay)  Gul<any)
Aoagal) myg dangall Chad milball (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.

leall 8 dalall dafill ¢ skl G sl -4
Ala & Ja)ul) @il #)sad) pen aion R e
cae il dogluiia dudat aalia Bae

() Gl ol Ak dat die zhed) izl -5
Lol aiall JaIs L ad ol Aoyl datd die 2]V
¥ Ah (Juadll B8 ¢l die

deailas gelsil (Jaall 401 :dpad) LY -6
Aglalazi

Bhall dsy Jen dedie :lgualsdg Bjhall
Ci¥satiag Baldd) s cclall LS )all dylail) (Alal)
gl Dl cbalinga il b (gyaal) Gslal) (Alla
(Jrasill phall ) ccbalingaill (B JsY) Tl
coball 2aall cdhall pailadll @ lay)l cdesl)
paliall Cilag doplall ua skl
AtlyeS) Bl plall s g sy

Aalas

Subject | 3-Engineering Drawings: idigl annll g Jaialll -3 2l
1- Drawing Instruments and Accessories: dlinley acoll il N-1
2- Lettering and Dimensioning Practices: . ..
3- Scales: Aedly Ll Jid Gy =2
4- Geometrical Constructions asll Ganlie =3
5- Orthographic Projections N et sl
6- Projection of Solids gl LAY 4
7- Intersection of Solids gl Jially Llawy) -5
8- Isometric Projection . R
| alea) dalaudd —
9- Conversion of Isometric Views to etel e ':y 6
Content | Orthographic Views and Vice Versa apatigl) plad) ol 7 | il giaal)
10- Symbols and abbr_eviati_ons used in Goshiall gl Ul -8
mechanical and electrical diagrams ) - "
11- Freehand Sketching deeigl) Tafloaal) (M s iag 5 Lablaall Jagas =9
oSalls
Gillabie & desdioall hlaid¥ly jeall —10
48lygsl) g ASlSaall drigll
Al sl sl — 11
Subject | 4- Mechanical Engineering: (pudigd) dlilal) 4 2
Part | — Statics Ol 1 J Y anadll
1-Vectors: Scalars and Vectors - Rules for | _ e ) o
Manipulating Vectors. adlee gl el bl ralgaiali-l
2- Forces: Equilibrium and free Body Calgaidl
Content | diagrams, Two dimensional force systems, lgiaal)

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

Ll gl all awall hbieg V) sl -2
2l LD (el ¢
ds> 88 aie caaiall aie tagially el Cilegana -3




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.

L) Cile ganall cdagiall ¢ yaa

el 45l z 3l (O3l alea AiAY alualti-4
caxd) A0 3l

b daph i) adad diyla 1Al JSbgdl OS5
LSl

J& 3816

Lalal) Adaiil) clalipn (ALY aeadl)

Kl daiiuad) Kal Al bl A -]
GEaal) Al @lhaal) gl dusidl
Llall dgiad) e A<l cduball cildlaal) cduadall
Ll

Al (B ign (el rdaslal)l Al dlal -2
38Ul (ASjal) dBlally Jead) cAyinid) ASal) cAaiicuall
@ e Aphall Al AueSy Jhall (Al
AS Al LS aie

AGal (ohsdll rball auall dgiwal) d5al) -3
bl gyl Laalll 3a cdgall deyud) cdilladl)
|

Al cAalall ASal) eV alas taball awal) dhijal —4
Aalally Jeall cdalal) Zogisall ASpal) ol jome Jsn
A 4paSy adall CYalas

Subject | 5. An Introduction to Computer qulall ) Jaaa) -5 2R
1- Computer From wuser’s Viewpoint, L) alee Adly cpalall dialul) Ladl -1
Components of the computer system (CPU, . ) ) ek
ALU, CU, Storage, Software and | ‘@b3¥ls JaiY) class ¢ osulall ol dilay)
Communication components). Whe gl 58I ¢aSatl) Basg Apdll 5,SIA) Basg
2- Data in the computer (Numbering | . L n
systems, Data formats, representing of S sl cgmlall - plasad
character, integer and floating point data). il gall
3- An Overview of Computer Architecture .. . - 5 st

Uas BN} 2ila M) dalay) —
and Hardware (the CPU, Memory, | = | Jals laslaal) Jsiaiy sl 453 —2
input/output  devices, and  Computer | U ¢ ALl aall aUai ¢ W aall GUsi (5ydall 2al) "
Content Pepripheraﬁs). P | . cigianall

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

5- An Overview of Operating Systems.
Programming Tools.

Al sall dakil Gn cOLsal) e adandl aal)
dis (ASCIH pastll (BCD il (gyiall el
salall Jals cilagleal)

plen cdsnll allai Cauped tqualgal) Jadl Wl -3
dlai alge dan Jadall aUa cli€e (Jadall ol
windows s alas (Jurdn by jelat (Jurdal)
Linux Jaeds aUas
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Clige 1Yl dupulall GASAY B dasia —4
Sl duselall Glal el dpsalall A<
1 cled oyl AKE dagalall @l
ol pilly laglaall cyal ¢ iy
LTIV PEN Y R IV 5 PEU
(@l abadll (lbey)lsall LS Gyl by ylsal)
Al il gyl

Subject 7- Foreign Language \1\ [1/] 4xia¥) dal) -6 Al
Content @il giaal)
Subject 7- Arabic Language dupd) Aol -7 _uaall
Content @il giaal)
First Study Year Second Semester S Jaadl) A dau
Subject 1- Mathematic \2\ 12] ezl -1 2

1- Indefinite Integrals: Original function, | 1, L. sl ¢ L) L) raasal) & Jalsall -1

Fundamental Rules & theorems, Method of | = ) ulm ¢ T )

Integration, Integration by change of Aallay dyatiall jurty Jalil (AlalSal) Gy calsl

Variables and partitions, Integrations of | gl Ll ¢ Ayl adsill JalSs oz pully edlalsal)

fractions, Integrations of trigonometric . e o

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

functions. ¢ dalpdg 2add) Ll caildudaty aasal) Jalssl) -2

2- Definite Integrals and Applications: onl i€ samdll LSl | il cilia

Definition and properties , Mean Value &= - . sl A )M

theorems , Definite Integrals of a function | 2asall JalSill o A8all canall JalSil) Gida ¢ AeY)

of upper limit , differentiation of Definite | ;& oo o salall oS oandl e Jalsl

Integrals , relation between Definite and | =~ ) N .

indefinite Integrals ,Improper Integrals, | &3trills dsmxiell Clialaill ¢ dudlul) ae A8al) ¢ S8

Relation with series ,  Applications, | siad) (ol leal dosedl gEhhll sl Lokl
Content | Numerical ~ Methods  of  Definite . e ligiaal)

Integrals(rectangular - trapezoidal and (Opasan (lipaiall elad] ki)

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

hiall i) :cNgata 5ol degl Audadal) alsdl -3
Odsaial il Agdadl gl Jis b ol
iy Sl Al lesanall sl Jashis
ol ¢ Al el ddial) cliidl galsis
eaball il Asecall wlgll Glide el
sasiall ol Slilgill slad 8 e sk (gaeally

AN Adal e dolall Llalal) cyabal -4
(¥l Jeadl AR cValedl ) Aajally
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O.D.E, Linear and non Linear O.D.E
(Bernoulli & Riccati D.E).

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.

Lol ¥ alaal) cdubadl) Y aleal) cdailatiall Y aladll
() hall Y ap Al cloles JalSal) Jalge s
(F

We e e dubadl) Lalal) dalialisl) eialaall -5
Ciligall ¢ A Cipla (pn ¥ alaall ALEY JEY) @i
Asleall 2ozl alall Jal) eBjpaal) Alslaall (A8lEREY)
gl @l ik ¢ S Gyl ae Y leall (el
coals da ey spaind) @hhl) ¢ uSal) Lol
AL JESY i Ahal) Llaladl) e aleall Jas -6
al) il Alealinl) Jaal) iy

daalad) Abalint) e alaal) Jad Ayl 3kl -7
Llalal) caled) Jal BsS mig) dayhg gl dayk
dapyhy el GEaY) Lk IV Adall e dalal)
Wglad) N a5 e Vbl Jal Ml ol
- Al Jesdl daly gadall dually

Subject 2- Physics \2\ [2] slpal) -2 okl
1- The special theory of relativity: Sl 200 ¢l Balies 1dualal) duseat) 4 i) —1
Einstein’s postulates, Time dilation and | —~ = = o N
length, Contraction, Relativistic momentum | “5SV cduedll 28l 5 il £ ) Johal) Galis
and Relativistic energy, Mass and binding alsyy) dslag
energy. . . s saiactl| —
2- The Origins of Quantum Theory: | ‘wis=x) ds=id apd} puanll glad] spsest =2
Black body radiation, The photoelectric | faw ccngigll Y s zisad (OsiasS Jsaie
effect, Compton scattering, The Bohr model " . - .
! ! . . | draswall ) el )
for hydrogen atom, The uncertainty Temsell due ; sfell el
principle, Wave-particle duality. ceelady) Lladll cgpll alsd tdugsdl) elijudll -3
3- Nuclear Physics: Properties of nuclei, | 3y Gusgll cDlelal) andly, oSE) s
Radioactivity, Alpha, Beta and Gamma ) .
decay, Nuclear reactions, Fission and fusion 3alally daggill lasmenll (p Je Ll oz oYl
reactions, The interaction of particles with (Jilsadly Jalsil) ¢ SlyeSll Jaall :AiSLud) plygSll —4
Content | matter. C ' il giaal)

4-  Electrostatic: Electric  charge,
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

CUESA ¢ ALl Osalll casle sil8 (GslsS (1538
-Dlsalls

Ll calall asal) Ay cdlall A elgd -5
calall Ssall & adahll dolas (alaadl jall g 7SIy
ccasill ¢ Jalgill Caliail gl 1 JBs Ciladl £l —6
aadll cdlls Al Amdll Jalsal Aladll A<
sdalad) Bls () €08 dugu piage cdue gill AL
il EOlals adgi B (Bl 1 Ja) aldl —7
LIl Caas 3 P dlagll claalas) salel
pabaia¥) bl ae ssaall deln il -8
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charge carriers and reunion, P-N junction in
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,

SN sl igimall Jaall sl laay)
Jowsl o3l i Tae oopbidad cl@le o)l

ol el eaglaall cadiaal) cJledl) (g5l
clall (Ggaall) olall Jlaall 8 25l cliuls -9
calll (aslsSletielsll) VL] Jlae A (dala
coasll (i) (el Jadl B (gl

Telecommunication  sectors, Military (et
Sectors, other sectors.
Subject 3- Chemistry sbiasl) -3 2l
1-structural Chemistry: Substances,_ AtOMS | s ¢ yealiall cchMl) clsall tAugid) claassl) —1
& elements, The law of conservation of | " o
matter, The law of multiple proportions, bl Cpl cAlSN Lliad G5l dtlesll clhalacil
Avogadro theory, The law of constant | (iaall ) GglE bl ) el S5l
composition , The law of volume proportions N L o
, Study of the development of the atomic B2 @l lill ok e Aubs g el Ak
structure, The four quantum numbers, The | caSal cxisa acli ¢ Job Tae Aan¥) daasal
principle of structure, The electronic O Jeaadl dab cererd] Gl 1o <N
structure & periodical classification, The | © <% ol & el o Mk ad.
structure of the periodical table & the energy | «aSidall dda)ll) LibesSl Jadg )l @)l cbse
|EVE|S,. Pauli - prinCipIe, Hand’s ru!e, (R:u A( E\-L-’b“ (S, Ll E\.Lubl\
Chemical bonding ( The covalent, lonic, L sl g . s
Metallic bonding). GAnshll il :Jalgll bl 5 sl slias -2 "
Content |G e ot cond & | Sl
- y of conductors _ Jisad) g Jalgil) -
semiconductors: The  crystalline i o .
structure , cdlaall AaleSll AL :AulgSl  elwsl) -3
Conductors & insulators. 3ilyeSl Al sall 5 Asjlgiall Aoag SN Clilasl)
3-  Electro  chemistry:  electric . - P "
conductance of solutions, Standard 1Ol b8 By s eelyl s Aibasyel) LA
electrode & electrical mechanical force coleall JSE gl slgilan @sha g oaleal) Jsb —4
EMF, Types of electro chemical cells Bl on bl foles 23 ¢ oleall €E il
and ways of measuring Potentials. SE m Ol Blen G cglaall IS
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\ 11/ A ) -4 okl
1. Introduct_ion: The structure of _The Slad) (Sl slgilgaly C Aall Aualol) cilis€al) -1
Program, Variables and Constants, Writing |~ =~ s L .
a Simple Program, Arithmetic Expressions, | <=5l Shstall (Gt 250 cilgal (G 43l malil
Logical Expression, Assignment | byl bl CH+ A3 8 Al clihed) gl
Statements, Comments. i .
] ENH .- - -
Content 2. Control Statements: If Statement, If / ~asaadl (B daladl 5 dnlendl llead) 5155 - iaall
Else Statement, Switch Statement, While | iewls ¢ if/else dalss off dalad :aadll A -2 "'aﬁd

Repetition Statement, Do / While Repetition
Statement.

For Repetition Statement.

3. Functions: Function Definition, Function
Prototype, Parameters Passing, Standard

« do/while 4z « while da ¢ for 4ala ¢ swatch
.eﬂ\ QIA_._\LS
E\TC\SA ‘@bﬂ\ cle yia ‘@bﬂ\ = C‘T.UA‘ E‘Jﬂ‘ -3
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Library Header Math
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.

Files, Library

sl i celaws Os @lsill bl alsil)
G ¢ gl Bl deadll (olsiadly dadll alsll
s Psdiall iy da3sel)

oo gyl i) Al Clighaall: Cilégiadl —4
Lolal digpead) #hally Jaloasdl Lolal Cldsteadl)
bl e o€ el Zlaf Glistead) e el
Cligiad) o mpaill i) Al Clisiaall -5
opa eandl dalal ddghad) Zhally JAa) canl) dalal
ol elacs oS aed) Loala ild sauall

Subject 5- Specialized Workshops dsawaddl) il gl -5 kal)

1-Proper electrical wire connection methods S0 IS L el DY) Jaagi dasyla .1

2-One way one gang lighting circuit for ) o —

incandescent lamp. - asie gluas Hie ke a2

3-One way one gang lighting circuit for two series duliall e pualias g 3jie 7 de 35133

lamps, ] , T

4-One way one gang lighting circuit for two A o mliae gn e gl 324

parallel lamps. . bas desena e (L) zsdpe ke 805

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

chandelier, y g g g g C..J.\Lzu 4c gana & uj:\mSJJ C\.\u a)\d .6

6-Two way one gang lighting circuit for group of Tilias degana pa Oy i Bla7

';“_TI‘_ES- T s Al dl,e€) a8

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

Content | s Tl aalsilly 631 alaldl) Joay Lila.9 | Siliginall

8-Single phase outlet circuits. yodall Alal 48l g€ dagl Juag .10

9-Methods of connecting different type of circuit e

breakers and fuses. Silepgldl) U Slea 3l 111

10- Wiring of single phase electrical panel. o ol @l .12

11- Fluorescent light fitting circuit. . i

12- Stair case automatic lighting circuit. ¢ skl @Yl i Bl 13

13- Single phase Power meter connection. copl) Byl aSanll adgcall anall 5 .14

iﬁéz?otocell circuit for controlling a lighting A4S b 85 .15

15- Motion sensor circuiit. LBl ool kil @iy .16

16- Fire alarm systems circuits.
Subject 6- Arabic Language \2\ 12/ 4l 43l -6 2R
Content Gl giaal)
Subject 7- National Culture AS) i) dsa g8l 4818 -7 il
Content Gl giaall

Second Study Year

First Semester

oY) Juadl)

Ala L)
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Subject

1- Mathematic\3\

[3] <, -1

il

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) ) i ELAN B dllatl) duigh -1
dadd) o dhall clled) dndhl deay)y al
lilay) das Sl gase Jsatial Leladl) a5l
Agiaid) il gl

) LA & cladl LA (b Sliaidly golud) -2
Gl ) Ll bl (A5l Al
A5l Alsbedl LAl 8 pnid) o(Lsiesd) askalies
(@l gimiall Leledll Asled) (Adapsgll Y olad)
A an cbgieal glingl o(gsivall Aalas ) (ggicedl)
Josiuadll (pfinnr Bla Ciligisn dadn ciggna (o
s il (B Cpaiiee gliagl ¢ sl Al
Sisa (B Grafios gy byd ¢(gried Lol afin
(Omlinse (g 20 el ¢ aiis (o Al a3 <2l
e Alglacy) dag Al (3<1 )ASEN Aayll pshans
bl acna gl im0 pdadl) acene ¢ Bl aLal)
s ¢ ol (A aladll v gyl S 1)
)bl siniall ducoigh alsll (S5 (A adadll
pitiaall ¢Gale¥) il AN Ll dasadl sl
Ll Gl (niall LU (gguadlly aladll
Gl ¢ Gl mhaadl aseadl mlacd) ) 2l mlal
(ol ALl aiicadlly alaall

Gl ) Sy A ol s Liaal) colalsal) -3
Glas cJalsall cunigh Jnal) ¢ JalSall (alsa ¢ Jalsil)
= UG R ACSG [ WO i A R P S
(3Ll el (i)

alid oabadl QS Gt )akadl Jall
(bl JelSll gl il (bl Jalsl
JalSall Caper ) al) Jalsill L (padandl JalSal) Gl
Jolkall antigl) inal ¢ hadd) ki) Galsd o Jadl)
(b)) dalsall Gl ¢ sl

(el Jially aladl Jial) e ladl) Jualisl) —4
Glinie dalilly Jo¥) Aoyl e daeledl) cilisad)
¢ Ol ool Al Ehall sl glaug
csisall) el Jand) sl

Aaldl deledll el deladl cdulsyl) -5
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Sl ((NMsally Janl ciphall Gueledll LS
c%;j{g s laalall C)L.MJ\ ‘L?_;:\)s C\.ku &c 2\:\.1:\:.&3\

U:‘)'; z\_.\AJeA ‘Q.szm E\JA),\A cu,uj\.'c 3&)..\.4 ‘z\é.cla.ﬂ\ @b’lﬂ

Subject

2- Programming \2\

[2] daayd) -2

ukall

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 Bindinge Virtual
Destructors.

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

A Jaeatll cclyiigall e mapaill cahdigall -1
¢ hdgally Olsielly deills algill cledial ¢ alsill
dedla st izl hdse (Dligiaadlly Clydsall
el ¢Caladll
tdighall -2
2023 ¢ yadall ¢ al 7Y ‘é_at,d\ “9_'.1,;1\ &l student
slediul (point caally time cawall duy ¢ sl
sl (N gEbeYl na el Al glsdl
Oduleall olasiud cthis  dgall (paleV) Cligiae
s dall Cagially ddnall adgill cnew & delete
AL a2 Yl dnll) sl

AU Jalgall 250 Jsenil caglgill 3l Jaaadl) -3
Jaentl) dsilaial) Cillaally 45)laall ulilaad 51 Jaeatl
G Al sl ahasial EalaY) Jalsell 50
A Jeeaill (oAl LSl Jalgall 8551 Jaeal
L2l glaal

(eol) Caall ) Jgemsll 3 oSanl Al -4
Sod) aanall eliac) aladiu) dmial Cisieall
daaiall Ehgll (Jlell BB Jaeadl)  cchyendlls
Sl V) Al Cagaal)

sl ) Gagtal) L cldsall 1 JISEY) a3 —5
gl 53 jmal) Cagieally 32yl Cigioall (dual )
(gl Clls calsill Gl L) 5 sl —6
L) Aallas

ciall A caall daladl Al

Ggiaall

Subject

3- Foundations of Electrical
Engineering

il ygS)) Asigh) Gand-3

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

¢ Aflyelll clin sl Agean fae ALl oliygsl —1
Gl el amnatll SlyeSll i)
O P VLS [\ W FYVEER POV [ 50 S PO PYVEN |
Lo)ll) AlyeSl ClESal iy gl A dan
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capacitor , Capacitance of plan capacitor, Theories
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.

Bl o(eadly B Ll el ladal
LSl Jaal) b Apad)

 aleaall Ll @l — ASadal) elygsli-2

AU Gla sad (AilyeSl)  AS)ad) sl jalias
Lagliall ¢ SLyeSl asl GslE LSl il sl
— dsn) dpba A8l ) A8l disas 0538 (il
Sl cbly AflyeSl delaay) Al o
Glogliall - cbylas (dilygll a5, Glsh ¢ jainnall
Gl eyl o lalall dagll) A8 A5l
do cls dSaall sl joban dayy o eanilly
i) Sl @by da @k Ailgsl) A UaiY)
cgall Opasll Gy daph sl s Ak
(st Al copid Al (STl Ak

(ooobliadl Jaall adg : doughliaall slyg<l) -3
Ol bl adll o ahliall il
sl e il pehlindl Jeall DY lilusy
QUazia¥) cdradislly Lhall  4al,es)
Gl Sl dpegdalinadl Al Gl ¢ paplalinal
Te e udagSll Ganaill (9l ouhliadl gl
G oasl e dpdalindl h cglnal Lal Nge
Ggbalind) Sl 3 el Tae cacnblinal @bl
Lphs dpgblizad) bl 8 GeaS clyls
Gowblinal  cloglaal Jayy cdadalinall  dagliall

gl

el Ganaill cdabiadl ganally S el
Alladly A (miaill Jasal  Jigee iyl
chlall B jealie€ dblidlly A8 Ganaill dalge
G AR Bl gl gl Ly (il

dyeSl Jaall 3 sgall (ggall il

Subject 4- Thermodynamic & Thermal . < 3al)
: 4hall ey dlualingasill —4 24l
Machines 2bal) il duabipasad
Content | 1- Basic concepts and definitions: Essential | 4.Sulige il cljiahll) :dubd cijlady asalia —1 Sgiaall
thermodynamics ~ parameters  of  state, | dladl . Ssalingasll Uil Al )

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

Bl Al ol cdaally Bhall ¢ Aulinga sl
alall Allal) Aslee (sl 2 cagile cas)adlial

Aaegll Hhall cahlall
Al sl elualiagal) b JgY ol -2
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Energy, Work and Heat in a Process, Reversible and
Irreversible Processes, First Law  of
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,
Cycle of Gas- Turbine Plants, Cycle of Steam Power
Plants, Cycle of Refrigeration, Compressors.

Glleal) dSualipigesll Clleadl 3 5lally Jasl
halinga il b Jg¥) sl chanlSadllly dulSadY)
G Y ol Aeall Ll il duaSl

¢ A cclialinaga il
Allial) el A Aualinngasil) cildenl) -3
(@l il gpsrany) Jedl
s dsd) Jsaille s Joaill ¢ casig )
Gl halal elualingagtll b AG) O glal) -4
ASalinga il Cldaad) sy chalingapll & JG)
Lgpall sl A anal delesy @hall 350l
AugSally Babiadl 9IS By (S Gplall Dl

sl

s )

Llee cAgiall Gl bl sl 1 slal) Jlas -5
A Bha ) cliall deliay Sl g
Glalaall ¢ aend) S bl gl S (il
b)) aule) Al ga s

Gl Glaadl Caia dghall oY) clgr -6
dAle e @l dasal Alall syl (Jiall s
Lyhall spall  ciulay diie @l Aasad jhall 55
daglgeall canyll Ay

Subject | 5. probability and statistics slaall gy Juiay) -5 A

- Probability: s ey laiaYy) -

1- Random Statistical Experiment, Space of | . N e

experiment, algebra of events, Probability | s4=2 )4lsde duall (lda¥) cliadll (i —1

Function. (Allaa¥) Al (Easlgall jan (AiY) Ealgal)

2- Conditional Probability: Definition & | = ., . . S e el g

Properties, Bay's Rule. S )Salsadl G B byl L) -2

3- Randorr(1 Vari(lﬂlbles and itls distribution | giwes calill JLaa¥l gies caualsdy oyl JLasy)

Functions (Bernoulli, Binomial, Geometric . ;

: : : (Ealgad) Pl ¢ 3l

Hyper geometric, Poisson) (Solsnll Plisal e 4

4- Continues Random Variables and | ¢aall ( Jsi)dl) dakaiiall dudlgdall cipiiall -3 .
Content - #0r) Ssiaall

continues distributions ( Regular continues,
exponential, normal, students, X- square, Fisher,

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

Moments &Generating Functions).

6- Random vectors and its probability
distribution functions

- Statistics:

(Osmelsr ¢ uanigh 35 ¢ ourigl)

) ) Sl dlpdall il 4
(o gy IS ciisiun ¢ ornlall ¢ ouY)

sl Jidsdall il Aasd Clsedl -5
(a3l salpall A (bl ¢ ml)

ALY g Jlsas dndlgdall clgatel) —6

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

Gy Ailany) ClUll) hagl  clasy) -1
ol anlie )l dell aulie lgae
(Bal sV dasad) B Y1 JSEN Ganlie
Aflsdiall Aisal) ¢ Slany) adinall) diglaall 4o 2
(Al Bhh (an

ol s -3
b Slas) adine ellawsl SN el —4
L35

Sladindly dalidl ddaasl) Cluddl) L) =5
(Bl damsalall Ailiasy)

G s plasials dasgl) b CLERY) (ans —6
(G5 Basa 5leal (il Lijhe JLaa)) asye

Subject

6-Foreign Language \3\

[3] 4aial) axll) -6

Content

(Ggiaall

Second Study Year Second Semester SEY Jadl) Al L
Subject 1- Mathematic\4\ [4] clual; -1 kAl
1- Complex variables and complexX | . sul (il galgilly (gaial) Jsaiall -1
functions: Complex numbers, shapes of | = _ i . L &
complex number, complex analysis cpdall Gl cgaiall ilall el Akl JISEY)

,complex variables , complex function , | gl dosedl sl duh lgaalsiy dabdaill alsil
analytic function and its properties ,singular e s e .. . .
points , complex functions analysis |, Al (S Gy A cgiall JalSil
complex integral , Cauchy's integral | fugisadl e Zoakall Judladl doadal) Judd) -2
formula. a1y . . .

csalal Lala) Caniean o ¢ {LEEWATA PRIV
2- Complex series: Infinite complex series, ’ i st 58 ek )w el
complex Taylor expansion, Complex | dak: gl JolSl Claa icualgll 4ls -3
Laurent expansion, classification of singular Ak il ddds SOLS Gles sl
Content | points. i - ' ' Sgiaal)

3- Residue Theorem: Complex integral
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

el )
S el Gadailly Al :lgbialy cldulall —4
daaldy Gilball Gukill clegliayy Jilally il
) landail) (jamy

JSa) Afhd) Al s JalSly Aude -5
chaysd el @lgll Jalaall can)sd dladad (sakal)
vash Al lall IS cBaalaiall wlsil

asl) b iy il clale ) daldd) alsil) —6
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Fourier series, Harmonic analysis, Fourier
integral, perpendicular functions, and the
general form of Fourier series.

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.
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2- Programming\3\

[3] Zaandl 2

il

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.
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5- Implementation of SimPowerSystem
library: basic elements of
SimPowerSystem libraries, examples and
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.
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3- Electrical Circuit \1\

/1] dgiliygSh cfan-3

Jukal)

Content

1- Direct Current Circuit: Main Principles
& Relationships, Main Elements of
Electrical  Circuit, Electrical current,
Electrical Potential, Main Relationships DC
in Electrical Circuits (Ohm’s Law, Voltage
Divider, Current Divider, Kirchhoff’s Law
in D.C circuits, Circuit analysis using(Mesh
analysis, Nodal analysis, Superposition
principle, Thevenin Theorem, Norton
Theorem, Star — Delta Transformation)

2- Single Phase Alternating Current
Circuits: Alternating Current, Generation
Of  Single Phase Alternating Current,
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,

Gyl D paleal) L) @l B BSNIy dadia -1
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Approximated Transformation from Parallel
to Series Circuit & Opposite, Graphical
Transformation from Series to Equivalent
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).

(oSally e dcyd By (M oddals Bla digas
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4-Strength of Materials

galsd g 3 gall Q\.AJLE.A -4

Jukal

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
voltage and compression: stresses appear
on rod’s cross sectional area and diagonal
area works on tensile and compression , rod
exvoltage and Hook’s law , transmission
cross section , forces action , strain energy
in case of voltage, the voltage 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
voltage, stress resulted from temperature
change.

3- Determination of voltage 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 ,
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tangential stress , study case of surface
stress by using Mohr's circle , volume stress
principle , the concept of volume stress
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 voltage 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.
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5- Fluid mechanics and water
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liquids: Classification of fluids, density |,
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specific volume , specific weight |,
compressibility and flexibility, Thermal
expansion of fluids , Surface voltage and
osmotic phenomena, viscosity , evaporation
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.
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6- Foreign Language \4\
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Content

Goiaal)

Third Study Year First Semester J¥) Juadll ARG
Subject | 1- Electronic Engineering \1\ 1] 4xig 5 Avia -1 Judall
1- Semiconductors Physics: Insulators U . P S
. | Galad (Jalgl) (Jilsall Lail el -
conductors, semiconductors , types of = Ell e lsall Bl ‘ ""ﬁ 1
semiconductors , silicon crystals , atomic | dals cgsSbadl @lysly (Bl aleasl gl < Jalsal
bind_ing in semicopductors K intrinsic |,y ..y Dl Glad gl Glad &
semiconductors , doping a semiconductor , . ] - .
Content the unbiased diode , forward bias , reverse | ¢e=Sall Jbad¥l ¢ cala¥) Slad¥) ¢ Glasall e S Seiad

bias , energy levels.

2- Diode theory and P-N junction diode:
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
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junction , diode circuits with DC and AC
voltage sources , diode clipper and clamper
circuits.

3- Diode circuits: The half wave rectifier,
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 UJT
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
(LDR) , applications.
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2- Electric machines \1\
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Content

1- General principles of electrical
machines:
Theory of DC machines,Method of

armature winding,The equivalent circuit of
DC machines , The armature and field
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.
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3- Electrical Circuits \2\

[2] Ailuyest) e -3
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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)
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3 Phase circuit ,Star& delta connection,
asymmetrical (unbalanced),

Three phase circuits, methods of solution,
Symmetrical components.

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.

=iy O P ISR W PR Ry NORY R £5 |
dels Bl Al e ADEN bl Al
Laplalia) Ll

LLa adgil) cdaygal) aslsilly AUl alsil) -3
Leliy) dpsall aidsill anygd as cdaypll gl
ally Jalgall ciopsall il <y i) 3 A8LeS)
sl plill Byaadll

o Al daoall e cablall Julas ;o pladl eyl -4
COlgat alatinl bl sulall VLl ddas o e
C ooy

Subject

4-Properties of Electric
Materials

JuilypgSl) dpall Lalsd —4

Content

- Insulating Materials

1- Introduction to the electrical insulating
materials: fundamentals of selecting the
insulating material, Properties of insulating
materials, classification of insulating
materials.

2- Non-Organic insulating materials:
Gases, solids, Natural materials, asbestos,
industrial materials, pottery, porcelain,
steatite, Pottery dense material with
titanium oxide compounds, insulations used
in the spark plugs, glass.

3-  Organic insulating  materials:
Properties of electrical insulating materials ,
insulation losses , losses constant , dielectric
,strength of breakdown , strength against
creeping currents , organic insulating
materials with small molecules , Insulating
oils , Hydrocarbons oils ,Hydrocarbons
chlorine oils , solid hydrocarbons with small
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

aljlad) ajgal) -

Jsal) SLaal el :Auilygsl) Ajlal) sgall B Jasa -1
A Mgal) Caia (Aljlel) Mgall (alsd (Adjlel)
Alall dgall cclilal) digdanl) e ALjlall Hgall ~2
o liha¥) algall ) ¢ paal€l) ¢ dunlal) gl
e A5 A Ml ccaslinndl o Plapsdlle Al
gond (8 deadiall Jilsadl QLA wuSy) @lS)e
gl alsY)

AilgSl Jill palss tdagaanl) Al agall -3
Albe Jpall iy Ablall (Jiall el (Jiall aiblea
Ligeanll Ajlad) Mgl il clylall o)) L) (Al
psndll Gy bl @pllialiall s
psadl) sl duing gl agadll Cag) cAniing yugll
psndl) (el IS ccliiall Bma dilall duing yugl
HaS ADL dsall Ol Ao Dglall ding gl
Al 36 cddaadl dgall cciliiall

Sl coandl) AU AW sl -4
¢Onkiigng ) Asal) ecpliion tsall ¢cplt) Jsal) el
glall @l Saall bl (Jor cdoxbin (s
rldl @l Sie ca)elS Jud Jg caliSolla e
adllcandll  auSy) clindl cplnl gld s
2l andl il (o caaSouV) @lasly ¢ Jyudl
Aaadleclaed o) ¢! aadll (3559 aadl
psndl) (AsCladl gl @lisSldl ¢ Sl andl)
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requirements of the conductive material ,
High electrical conductivity material
copper , Copper alloys, Aluminum
Aluminum alloys, basic considerations
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.

oSl Glashll dugSluall digaadl - Sl
Sl gl
dsnpdalizall afgally ALBLY gl -

Al (oalaal) 8 dleSl AUl cABUY ajgal) -1
Gl cgoled) (3 LSl 4B A
Ll gl BN ld dgall ABEY dgall (e Lol
LOR apialV) cpuladll LD ulall )
LD cAabiiall dilyeSl AU cld slgall canialy)
clalall dge il Gloglie WA ilaglaall
Al clulal)l 8 dglall Goled) (Ll
(gAY AL sgdl ans Galsd (aaledll LA
) natil) il ¢ yaradl) ¢ paliall
bl aalie dophliaall gl -2

dpall  chpblidl  dsdl sl
Jgal LA cAhaliiag il dgall  cAucndalinalydl
Aelaliag)

Subject

5- Measurements of electrical
& instrumentation

TiligSl) Gl Bgal 5 bl -5

Jkal)

Content

1- Basic concepts & qualities of
Measurement: Measurement process , The
functional elements of an Instruments,
Performance  characteristics ,  Static
characteristics ~ calibration, accuracy
precision sensitivity , range & resolution
,Dynamic  characteristics , Error in
Measurements , Statistical analysis, Units of
Measurement & standards.

2- Watt meters measuring apparatus:
Measurements of power in three phase
circuits, Reactive power Measurements,
Energy meter Power Measurements at
higher Frequency, Bolometer.

3- Oscilloscopes & wave: The Cathode ray

tube , Beam defection , Cathode ray
Oscilloscopes CRO, Sampling
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,

(bl Blee iubdl Basag Aaald ol -1
el pailad eldl) Bl il yalial)
el dayas d8all dsjyg Byledl (ASL] Lailadld)
elas¥) cASualinal) ailadl) ¢ ulill Jlaas daulually
galais Galdll laaly ¢ Slasy) didatl) el
ohd ¢ aclawy) lie cdelaiud) Gubd -2
delawy) uld ¢ 5l Leulie Ayl delUasny)
 agler cdille calaayy

1Y) alaa dagall cBUaay BLEY) awly; -3
L) 9 HLEY) oy el Gibadl el
(el HLY) auly ¢ Sie¥) L) ) dalagdll
diae ddagall Jlae (el @LEY) aul) Glasse
plaaiul cahll Jlae (@)l 4y Jlase ol
cgeed) 4l ugas

(Ogiedy s 1 Bpale Glubdy Galdl) jgws —4
laddl dadlsy bl g aSadll (AS pa
¢ sll Cljaa ccagliall Ll Guball s <59 Saall
Ggahline Ciluld dasall Jale ulite
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Digital multi meter, Digital frequency
meter, Digital measurement of time,
Universal counter, Microprocessor based
instrument.

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.

o8 e ¢ el clgall (ulia L)) B3gaY) -5
¢ L) a3l el ¢ ol 20 b cCiilasl) aamte
cGs Sl el G e (Gl sl ¢ alad) slasd)
cJasall st dilyeSl eV aud) :ubidll e -6
CVaal oas¥) slea¥) dae el eV
ogradl NVl il cVawll dhall
Gl el HsaaneSl Janall (Lilyesll dlaelaall
Aglad iy Bloalinll Al ¢ peplalina)

Juand  dahaily  caulal) clubdl) -7
Jrant ot 3)lay) li€e (DAS i rcilaglaal)
e Glesleall Juant alas bl galal cilaglaall
Gisalal) o0 ¢ pagulall Slasteall Jrmas ol (48Y)
calall sae e lulidl) yealie el b

BJDLUAA.J

Subject 6-Occupational safety diigal)l Al -6 Rl

1- ACCidentOfdec.:trical current . ‘;‘b eSS lall byl -1

2- Effects of electrical current on human being il ) . ol Ll & -2

3- Contact fauit in electrical devices il el sl sl sl

4- Protection types from electrical current Lilyesl 8yl & ulal) cladl =3

5- protection system in electrical networks: IT, el Ll G cllaal) glsf 4

TT,and NT L e e e

6- Protection from electromagnetic ~field T 7T NT &ibes) “ls"“{‘ o Bl =5

hazards cguplaline Sl Joaall jlladl (e dilead) —6

;— Erotect!on fsrystem from IightTirr]\g . Gelseall (e dleall =7

- Protection from step potential hazards . .

. : \ sohall sig HUaal e duleall — gisal

Content | g progection from machines noises s SIS e 81 dgiaal

10- General rules in the safe implementation of YY) s (e dleal) -9

electrical works LyeS)) Jlee DU a1 2l 6 dalall aelsill =10

11- Industrial electrical fires )

. : 35l 5eSUl e lial) 33al) —

12- Personal protection equipment from ; Lloedll etiall ol -1

electric current dangers Slossll Ll JUadl e daadal) 485l Caee —12

13- Aid of infected with electric shock 1LyeSl Aedeally (pbiadl) Cilaw) —13

14- Protection accordance in VDE -

S . : . . VDE i, dlall —14

15- Discussion of some insulation failures in ) i

electrical networks el Sl (& Jall Jlel (e 28800 15
Third Study Year Second Semester A Juadl QA A
Subject 1- Electronic Engineering \2\ [2] Axis A dia -1 Al

1- Integrated circuits: definition of ICs , | Cana ¢ alalSuall sylall Canpen :alalSiad) ciall —1

advantages & disadvantages of ICs ,| . . . . -
Content classification of ICs by structure Chlal o aidagl ¢ 4l cos bl ol (Ggiaal)

classification of ICs by function | olall &g canad)ll alalidl c@blall caphadl) alalKidl)
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,comparison between different type of ICs ,
linear integrated circuits (LICs) , digital
integrated circuits (DICs) , IC technology ,
testing and earthing of ICs , applications on
ICs.

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

le Glindan calalSiall bl eanliy ladl calalSial)
calalSaall @yl

il cadld) apalall adadl) Tae ccbleadl e =2
Glleall  H€a ¢l andenll Gilje canaldll andadl)
3l 2 patlad (el e pailias ¢ I
kil Al e (el @l KAl

Clang Sliwlul tdabially 4udadl) 4BaN claag -3
aabill bl sang ligSe cdzladally anhadll andasl)
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Blae (adll 350y ¢ S Saagll (N Jial)
5OR 5 AND 5 NOT cililee ¢l juall catsale
dglphaiy aghiall cilisgl) aziall Joan « NXOR
agbidl 4l caghiadl clsdl caghidl sl
Liph callal) agilidl llsdl camlgV) caslgial
Gkl (NAND sl agacsll danhall cadaedl duil)
ClDE awtill ghidl dal (NOR Mgl dews)))
g5 e LY @ldE (BULY) s D z¥5 (RS
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hierarchy, digital 1/0 module, analog 1/0
module, interrupt controller, timer/counter) ,

communication interfaces, software,
hardware,  microprocessor  architecture,
simplified microprocessor, micro
architecture and performance.

Subject 2- Electric machines \2\ 12] AxiliygSl) YY) -2 Jkall
1-Transform_erTheo_ryand principles:_ G oaddl amlie cdlgaal el g Apli -1
Basic principles in electromagnetism, | ~ N T
transformer components, transformer | 2" «dssall alse calsndll CligSa capuplaling ¢Sl
materials, transformer equivalent circuit, | 1a alsaall jshll dulal alsmdl (dlgaall 4%l
single phase transformer, 3 phase . . .
transformer,  voltage  ratio, leakage alad) Aailes e pedl) Alelie cagall Zus ¢ pshal
reactance, transformer impedance , losses in il g Qlall b e Lual)
core and windings. . - .

) : (Yo all Led) Aladll  rdaqlia \ -2
2-  Ancillary  topics:  Common e o= G
characteristics of transformers , phasor | «lislh Jall canadll 2l candadll ¢ ooledll Jaladdl)
group , polarity , per unit system , taping , @il o el Ly bl glay) b
the effect of magnetic saturation , parallel . T N
operation , efficiency of transformers, | 5 Jusb Ll cisadll & Cladlsll 35354
harmonics in transformers , unbalanced 51 dailes ¢Jaadl) lelica cdan DU L cas)lst
connection , no load current , no load losses o . ) )
, load losses , short circuit impedance , sl 2l cciond) (8 oplall AT ¢ puadl
transient phenon?ena y occurring N | Jall cN¥na casllall adg cisase tcNgaall gl -3
transformers, neutral earthing. L . i L
3- Types of transformers: Power | D Sae callall Sl sl s
generation transformers , transmission | <¥ssall ((SLall ci¥eas cagall i¥sas) (ubiall Ygaa
transformers , distribution transformers , dry . . o
: : “Neaa cadgill c¥saa ¢ ehall dal) C¥gna canldl
type transformers , control transformers , | = Al e Oshll Bal) o o
Content | measuring transformers (VT’s & CT’s), Dlelad) sl | (ggiaal)

self (auto) transformers , phase shifting
transformers , generator transformers ,
rectifier transformers , reactors.

4-  Classification of transformers:
according to the insulation type ( oil
immersed breathing type , oil immersed
hermetically sealed type, dry type),
According to the cooling system (oil natural
air natural , oil natural air forced , oil forced
air natural , oil forced air forced ).

5- Faults in transformers: Failure of
winding insulation , oil deterioration , tap
changer faults , cooling system faults , over
load , earth fault , short circuit , exciting
current inrush , tank overheating from zero
sequence currents , voltage surges
mechanical.

6- Testing of transformers: Insulation
resistance test , ratio test , open circuit test
(no load test) , short circuit test (verifying
the impedance) , victor group verifying test ,
oil dielectric test , the difference between

Cgaa ) Joal)
Coills oygare i¥saae cpadnll A8l Cojll pygane
)2l Legi s o(adlall SVl calSal dalaall
og ) cosi elop (auia Cu) ((ganka elgp (and )
(o5 o)t a5t ) (anka oloa

b il Jie 8 Jad el B JUed) -5
s b Jlael cagall Al b Jlael (3l oy 8
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O (Jial) daglie Hlod) a¥gaall ahlad) -6
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factory acceptance test (FAT) and site
acceptance test (SAT).

Subject

3- Electromagnetic Fields

A jg<l) J gad) -3

Al

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

staal) e ladlly Al atll : eladl) Julall -1
eledl) Aol Gy dnaall Aedll myn ¢ AglaY)
(S Al daeledll adll Gl ¢ Gyl Lyl
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potential , Magnetic force on moving charge
, Magnetic force on a differential current
elements , Magnetization and permeably ,
Magnetic Energy, The nature of magnetic
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.

) ka0 Jabe Olall bl
A AL ¢ deahiall sl dewls (daaahinal
(penbinal Jaall Zond) g pal) ¢ penbind) Jaally
Aadad « paieaal) il edalinal) Josl) ol aland)
gl Bl eplalinal Jaal)
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(igaSle cValaal Audiall Zapall cAlelilly Aladil
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C g g lad clinla cdeUaiaY)

Lgidl dagd) dshygl) dagal) Jlim -7
(el Blally ool sliadll & dagal) jlil (el
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Subject 4- Automatic Control \1\ [1] A oS3 -4 Joaall

- Introduction and definitions Cujlad g dadie —

- classification of linear control systems i - )

- Description of linear (time invariant linear Tl ki) e -

system) systems. Byaia 5LEL Ldadl) AdalY) Chungi —

- differential equation - .

- Laplace trans?orm (rule and applications) gl pllall daualsl Ailoalinl) Al -

- Important definitions used in control | ds & laldiul 5 oY cDlgd alld -

(transfer function, transient response, pulse aabal) N sl

response,  frequency  response, and .

frequency characteristics). ) A dedtedlulad) aaliadl s -

- Typical elements in linear control (gaaill Jall gl o amall il el il o

- Block diagram ; - -
Content ¢ ol Aas b Aadlalll Auagl s Aussl el | Siaal)

- continuous output controllers (operational
amplifiers as a controller)

- state space representation

- Stability analysis: Hurwitz/Routh criteria,
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.
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(sl Grh aladiuls ddaall ¥l mea —
(OdsS ¢ 9aathlusa a5y
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Subject | 5- Logical systems and digital A g dgilaiall Al -5 Al
1- Number Systems. _ canll Gl G EDlsatl) AAWEN SlacY) zaad) a3 -1
rZn-aI?)(S)olean algebra and Logic gates, Karnaugh uleal) Cidadll (el
3- Combinantional logic, Adder, Multiplier, | <30S Jsas :dbiall cliglly (bl al) -2
Decoder, I\_/Iultipl_n(er, Comperator. Johaa alasialy JAlledl el cllasy seld Gals
4- Sequgntlal logic, FF, Counter, Register , sl sl L)
Memories

el€ie ¢ S G)ylaalleliliesall (spdal) aals (ol .

Content T ) < Gyiaal)

(8eaiy ‘J\M\ Q)\AA cblazall Al ‘JAJAS\ ‘)':\A)’.'\S\
Jalsl) dlacgie ALalSiall culall aladials Enldsdl sl
chgd sl Slpd (Glhaall AL Guepll lSia)
(Al Q) sladl)

Tl ol (Dl claal ekl slaidl -4
) ¢ K1 cdialpiall e Ananbil) Al i) yiall
REARIEWA

Subject 6- Communication theory Juaiy) A ki —6 kal)
- Introduction to communication theory. L) duria ) Jane —

- Filters and Transmitting lines. . .
- Noise. el dasha g caladyall —
- Analog modulatiom. gl -
- PCM and PAM. .. et

Content | - Digital modulation. il aasall 5k Ssiaall

- Communication across power lines. cSrally Al il Jaail) §yh -
- Brief in modern Telecommunicatin il sl e~

systems.

el Jo hghd e Jlat¥) (ailad -
Aaall eV La) ol jage ahatial =

Forth Study Year First Semester Js¥) Juadl) dagfyl) A3

Subject 1- Power Electronics /1/ [1] Ailgst) 5,08 ciliig i<t -1 LRl
1-Thyristor Characteristics: Classification | i, <l e o) Cii @ giuyglll Galsd -1

Content | of static converters, contraction of | o T | gl
Thyristor, Static and Dynamic | »** Jane S0 ASalipally BSLdl Galstl) ¢ gl

34




Characteristics, effect of rate of current and
voltage , Thyristor gate driving circuits |,
Driving circuits for monophase converters
and three phase converters.

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

«laall adgs chlag gl dls 53L8 ¢ gilly )
o shall NN yehall AalaY) jguenll salal) s
coasill Caglis) rddasn) dasdil) angll) Clegana —2
Gl Gleganally aagall ¥l @ld Gile ganall
b Glegendl D agall Byl cdladl olaaY)
slo Gal @kl e L) epll al)
Dkl (salal dasead) esiil) Jrasill @iy e sanal
Lslys @l 858y adall jigill Jagaa ¢ pshall DAl
sl b dgng me mll desane dee ¢l
Alay ¢ 30 90 Ga Jreal daly) Ug) vie Jaall dlls
daugial el dagr 90 e ST dsl) de Jeal)
A (3 skl (galal asral dilide Jee <V ¢ gl
aste deo chawy A (g skl DU agies clag
L n 35 ga dag Al (53 skl (salaly D
skl 5l ve gl Laga

Ay : PDAslaall Lyl agflll cilegana -3
¢ a9 sl U skl axe dlla b cllally gl
delin¥) dales LAl Qb Jlally Sl gl
Loyl clesaadl o Sliaks L gplilly Ja)
Skl PD3_jehall 4Dy PD2 jelall dalal dieLiadl)
G sl Lsa cgsillly SV 8 delnn) dales
dac < ohall dal) agag Alls Ay anhall Jaad) Al
skl 5l L3 sae ae Bakall Lygiapdll de sanall
Lol Clesend) ¢ salie Chal Clegens Hladia)
Bylalinadl e g s kalinal salaall Chad ekl

il Aup o dladadl sl Clogars -4
sl coagd sl gup kY s Al S chlall
¢ Aelal) daley Slall abdl lally uSsll
Glegaadll e @i (Joaall goililly  Slan)
OsS Alla ekl dadandly ekl AN ddalal
il g ¢ ani IS o Jilie JS8 dliage i)
Ophlls dal) agms Al By andll Jead) Als b
b Ulg) Bae pe 52 Auygicndll degendll oo
-Balie Chualy Balie Cilegana aladiul ¢ yghally
Glegena duay 1 aupllll) Clogara Juagi ok -5
e Ofbas Gficgene day ¢ dadadll e gl
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directions of load current : Principals of
dual converter , circulating current mode of
operation converters , working at no load
for mono phase converter, continuous
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.

degana po dicliae duc)i desena duay ¢ Juldll
Lailally dadl)l deganall Jae . skl A Al
deagll gy cagtill Sileganal ooyl Jragill ¢ sl
sl B b clesaadl G L ais ¢ el
LOleganall doe e JasdU) aie

2oL Zgaiall ola¥) cld il avsdil) Cilegana —6
zoual) slad¥l il iyl gl Cilegane Jao fase
dee ol lall b desend) Jee dnplai oLl
(el die pelall AalaY) Sle —agte desend)
pofill Clegana  aladiu) ¢ palas Jes die Jadal)
Okl ae salidl Ll ensall oladl) iy gyl
s Tase Olally gl dag¥) cildlaay) (& el
gl Joaadl @l dielindll degeadl) skl il
pe dieladl dogendl clailee aufy olall DN
pasi deganal il Slall Glua ¢ olall (D (plsae
o skl Llal de ganaly . yohall AEMS gy

Subject | 2- Electric machines and Drive lgialidy duiliyg<l) cY) -2 ) sial)

1- Fundamental Principles of Rotating AC )

Machines. Blsal) Caslinall lall Y Gl gsabal) -1

2- Three Phase Induction Motors. yelall A dacasall S padll =2

3- The basic theory of 3Ph induction ol A0 At Sl

motors. skl (D eyl Daall Aunlll1 4yl -3

4- Torque and mechanical characteristics. Al Gailadlly agiel) —4

5- The circle diagram of induction motor. ey Dl e

6- Starting methods of Induction Motors. il Dl @il aid) =5

7- Speed Control of Induction Motors. s eanaill diad) o3 -6

8- Special Applications of Induction . . .
Content | v, PP ganaill el de g plss =7 | (Sginal)

9- Abnormal and Unbalanced Operation of sl Badl Lalall durdal) s -8

Induction Motors T . .

: . Uail) KAV Ayl el -9

10- Synchronous Genertaor Principles and = il e apadll dadl dee

types. Sl e,

11- Synchronous Motor and working Needgily el clalgall clailid —10

curves.

12- Electric machines drive principles and el daadl liiniag il CiSpaall —11

technologies gy Ayl YY) 5ald bl 12
Subject 3- Renewable Energy \1\ [1] 3aaaia clBla -3 LA

Chapter One: An pverview of traditional | sysaially i) ) e dale dadd : ) Jeadll

and renewable energies bl o

Chapter two: Quantitative analysis of solar et g lad ] oS Jybasll 2 (A Joad] .
Content pter two: Quantitative analysi Ssiaall

radiation
Solar spectrum - Earth's orbit - Solar angles
- Solar declination angle - Solar elevation

Lgly — Gacadll W3l = a1 jlae — (aseddl) Caall
dlas = cwedll gV Al = sl )
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angle - Shading analysis using sun path
diagrams - Solar and civil (local) time -
Sunrise and sunset time - Summary of solar
angle relationships.
Chapter Three:
Systems:
Introduction - Solar thermal systems for
swimming pool water heating - Solar home
water heating systems - Thermosiphon
system (natural circulation system) - Forced
circulation systems - Solar collectors -
Integrated collectors with storage - Flat
solar collectors - Cylindrical collectors
(vacuum) - Comparison between vacuum
and collectors Flatbed - Receiver
performance and vyield - Economic
feasibility of flat collector household solar
heaters.
Chapter Four:
Systems
Introduction - Types of CST Systems -
Parabolic Dish Concentrator Systems -
Linear Concentrator Systems - Central
Tower Systems - Comparison of Solar
Thermal Systems Techniques.

Solar Water Heating

Solar Thermo Electric

gl = eedll Jlee cilblbde adial Q)
Gl Bapd Ue) () () sl el
Apaadl) Lol Glile jadle — Guadll ig 2
padl] Hhally shall (s alas : AN JLadl)

— bl slae cpiet) el Aupal) Aadaiyl — dasie
(omsa il allaill — A jiall olaall ccsadl] sl ok
Ll — Ayl ol ol — (radall Ghall Sl
Loadl) Ll — (53l e ALelSiall Tadlglll — dsadd
On ke — (Aeykall) Aulshau! Ll — dslacall
— 2353509 BN olal — dataceal) Jadlsly 42 jaall Jadsll
Gl Adyial) anadl) cpiadl 8ieaY Ll (goanl)
adaceal) L)

Licsadl) Al 930S0 alaill zad I el

iy @y alai — CSTlhae Al glsl — deke
Gyl Aidad <0 il alas — (gl ¢ A adadl
58S phill Gl Aplie = (Gl Zull bk -
osadll doj)yall

Subject 4-Energy and Environment dil)g d3UaY —4 Jokall
Chapter One: Energy Sources _ B jalas tJg) Juadl)
Chapter 2: Energy production and . . )
consumption LUy ABhall sl = B Jeadl)
E_rllerg()j/ prtodulction - energyt_con_su?]ptiAonk; Slally el Dlgin) — dalhll Dl — sl )
oil and natural gas consumption in the Ara - . .
countries - primary energy consumption in |« 5¥! AR Dleial = daall il (3 ik
Syria - final energy consumption in Syria - | ¢Plgiu) — Lysw G &gl dilhl) oDlgu) — Lyse
electrical energy consumption in Syria. L 5 1L <l 250
Chapter Three: Environment: Lo g Rlesl 28
Introduction - Environmental Definitions - sl B Jeadl)
Environmental Changes and Effects - | _ il bl chsal — Ay gl — dedie
Components of the Atmosphere - Ozone w Gl e ) *M\ "
Hole - Climate Change and Global | 5l 85 — Gasd) < — gl BBl 2l "
Content d Gsiaall

Warming - Gases that cause the greenhouse
effects - Causes of climate changes.
Chapter  Four:  Energy  Efficiency
Indicators

Introduction - Overall Energy efficiency
indicators - Energy efficiency indicators in
the energy conversion sector - Energy
efficiency indicators in final sectors
(industry - buildings - transportation -
agriculture) - Greenhouse gas emissions
from the energy production and
consumption sectors.

Chapter Five: Confronting Climate Change

palal duwddl ahlall — (ghall ulaal) sl
bl sl Gl — (ghall plaay)

A\l 5:US lyige taall Juadl

—Jlea¥) (gied) Lo A8 5eUS ydge — dadke
g — A8l Jigat plad & A8l 5ol Clydise
— il — 4l - deliall Jolelad & dalhal) 5elS
Dlyialy 7 gl 50 A8l chle Elag) — (A3
RCIA]

balily Llga FLall S dgalae 1aalal) Juadll
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Internationally and Regionally

The United Nations Framework Convention
on Climate Change - Kyoto Protocol to the
Framework Convention - The Clean
Development Mechanism - The First
National Communiqué to Confront Climate
Change in Syria - The Role of the Energy
Sector in Confronting the Possible Effects
of Climate Change - Climate Changes and
Sustainable Development Challenges -
Potential Effects of Climate Change in the
Arab Region.

Chapter Six: Mitigating Greenhouse Gas
Emissions in Syria

Mitigating emissions from the oil and
natural gas sector - rationalizing energy
consumption - mitigating the use of the
Clean Development Mechanism (CDM) -
Mitigating emissions from the sector:
electric power generation, transportation,
building and housing sector, industry sector
- agriculture - obstacles and difficulties
facing emissions mitigation measures -
proposals to overcome obstacles facing the
implementation of emissions reduction
measures.

— Ll s Jlae 8 Ay sasid) KdY) Al
L) 1 — Al LalEYL Gald) 536 JoSsig
@ Flal s dglad gV alagll gL — dadal
Udaal JEY) dgalse & Al glad o0 — Ljgw
— Lol dpemll Slioaty Fliadl s — S Ll il
Aaal) dakiall Ll el Alaaall BV

iy chle cliba) e casadll s pealad) Jeadl
Lyges & (9Dl

pdp = bl Sl Lall ¢ Uad (0 GilaV) Canas
dadal) Laaml) AT alasiad (e Chagdall — eDlga)
Al g plad e GledV) Cawas — CDM
deliall g Uaie oSally ) g el ¢ Jaill ¢ 3L 5e<)
Glehal aalg Al Glgeally @bl — del)3l —
dalg S el Qi cila e — eV Candds

LAl (aaedn Gile)yal) e

Subject 5- Electrical Power Systems 4l gsl) 5yaal) alii -5 Jial)
Chapter One: An overview of electrical A< 8l ki Jsa dale daad —1 I Juadl
power systems ' o )
Chapter Two: Basic Principles and alual paalia 5 (52ka 1 U Jadl
Concepts Dl = ehall samg caglinadl Hlall a8 deUaia)
Power in single-phase AC circuits - Current, o s e - o
voltage and power in balanced three-phase | ~ DUl skl &85 Sl (3 dellandly seall
circuits — Per unit quantities - Single-line or | — aslsll Jaall ol laall aag hbiall — Loalsll cilusl)
single-line scheme - Impedance and Jeadll = Foeal Jlead) — alelially Zasleal Julas
reactance scheme - Star loads - Delta loads - T
Delta star transformation. el el Jigal) — 440
Chapter Three: Representation of a Flal) DAY s Aol AN A ) Jaadl
Synchronous Machine in Steady State ) ST - o
Content | Introduction - Model of the machine - | ) (8 &l AN dae dilas = AN) diase = daske | g1 4

Analysis of the in the stationary state

(power  factor  control, power-angle
relationship) - Synchronous generators with
salient poles.

Chapter Four: Representation of Power
Transformers
Introduction - Equivalent circuit of a single-

phase transformer - Transformer
performance - Three-phase transformer
(connections,  single-phase  model) -
Autotransformers (description,

performance, single-phase model) - Three-

(Ausy —de Wil ADke ¢ delUaia) Jalay oSaall) )
cEL U culd Al cilalgall —

5ol NVpae i ) Jucadll

Jsaall glal = jshll aimg Jenal 258\ 5y)al) — daia
Wy dusall ¢ Sluagll) skl (DB sl -
daasall ¢ laglhal ¢ lghag) ASIN Csaall — ( skl
dadsall ¢ lghaag) Clilall DU Jgaall — (shall 2
30 Jonall) 2gall AeSanall cl¥gaall — (Lshall

38




winding transformer (description, single-
phase  model) -  Voltage-controlled
transformers — Advantages of per unit
accounts.

Chapter Five: Overhead transmission lines
Introduction — Description of overhead lines
— Line impedance — Single bus impedance
(internal impedance, external impedance) —
Single-phase line impedance - Self-
inductance and mutual inductance — Three-
phase  transmission  line  impedance
(symmetrical spacing, asymmetric spacing,
switched line) — Double three-phase line
inductance — Conductor capacity — Single
phase line capacity —Effect of ground on
capacitance — Effect of magnetic field And
the electric field of the transmission line -
applications on the computer

Chapter Six: Power Cables and Insulated
Power Lines

Introduction - cable components - types of
cables - junction boxes, branching and
termination - cable laying methods - cable
coding - insulated lines - thermal
calculations and current carrying capacity of
insulated cables and lines - cable
determinants (active impedance,
capacitances) - losses (losses)
Chapter Seven: Representation
performance of lines

Introduction - Short line model - Medium
line model - Long line model - Voltage and
current waves - Impedance loading - Power
flow through transmission lines - The ability
of the line to transmit power -
Compensation systems for lines.

Chapter Eight: Power Flow Analysis
Introduction — Z bus Matrix of grid -
Solving non-linear algebraic equations
(Gauss-Seidel method, Newton-Raphson
method) - Power flow equation - Solving
the Gauss-Zeidel power flow equation -
Line and loss flows - Solving the power
flow equation by Newton-Raphson method.
Chapter nine: Representation of a
synchronous machine in the Transients -
Synchronous machine transients - Parallel
machine inductors - Balanced three-phase
short - Unbalanced short (two-phase short,
phase-earth short) - Simplified models of
synchronous machines in the transient state
- Continuous components of constant
currents.

and

— sl lluall Uhe — (aebaill Jome ¢ Aladl)
skl cilalas)
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5 Gl dalas 1 Gelil) Juadl)

s AValae da — 404N @lplas ddghas — dadia
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Ay 53l lys Ailae da = Haall gl Aalea —
da = clelually Tphtll by — Jalygagle
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Chapter Ten: Balanced Faults

Introduction - Balanced three-phase fault —
Short capacity - Selection of circuit breakers
- Computer applications

Chapter Eleven: Symmetrical Compounds
Chapter Twelve: Unbalanced Faults
Introduction — phase/earth fault — two phase
fault — two phase/earth fault — phase
interruption malfunction - two phase
interruption malfunction.

— Al AV e — plall alhall —  dadka
oshll (DB el = QU 5k ANV Gl las
—sh b ¢ Gush ) Qs e ead — O)lsa
sl & dnall eV ddacadl cBlasd) — (U
Culgill Cpaed — Clil) Gl Saiesal) GLSHAl — 3yilall
cdaall Jla il — sl

Oylgiall Jlaall @ ydilall Juaall

il delaivd — Clgiall skl (D Jlaall — dadia
Galal) aladiul cilauls — L) abldll lasl —
plalial Glyall 1 Hhe galadl Juadl)

el e Jael) i jie B Jaadl

dhe — gush dhe — Gajff sk dhe — dedi
glhil dhe — b glhil dhe — Gajlfnsh

Subject | 6-Automatic Control System\2\ 2] gﬂ aSai—6 Rl

a- Nonlinear Control system (with (Bpaienall BLEY) @)d) JadS) asal -
continuous signal) s i
1. Definition of nonlinear systems Aol el iy -]
2. Nonlinear elements laadl) yalial) -2
3. simplifying of nonlinear schemes, e . Cr .
graphical method Al 2a)hl) Audgriaall cillabedl Javess =3
4. describing function method Lhadll yualiall Caalgll sl sl —4
5. Using describing function method in W oan . . ..

; o . . Ladll 4 Il Al aladna) -
studying the stability of dynamic properties | “~ R S eM >
of nonlinear systems L) Al 4luall
6. Phase plane method (isocline method, | ;; 1 . -.uc. ) 2 Il slad Gyl =6
Bill method and Novatski method) Db S k) wshl X ":bb
7. stability of nonlinear systems ( first (Secliss diyha oy

Content | Lobanov method, Second Lobanov theory, | . 181 Cagio aoyl) auhaadl dakil) i =7 | (Sgiaal)

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.

(Casesr diyla A0l CagislV Ak

daad)l) aSail) dali Julat i

sl ol — 1

Z cDlosan dyla =2

Al alal] 28300 llahi ) Javas —3
Audi ) il L) i) 2y —4
aadl) alaill HhEaYl Al =5

Al Al sl AsiN) Audys —6
Lyl plaill hia) iy e =7
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Forth Study Year Second Semester A Juadll day)yl) did)
Subject 1- Power Electronics \2\ [2] Ailigsl) o)l ciluig i<t -1 Jlal)
1- Development of semiconductors: | . s ally 3gall Lalss @ ol cibadl jghai —1
properties of diodes and thyristors control of Al -l e .
the gate and the base, firing and | ¢ 208 Ollls gl Sl o sacldlly Ll aald
synchronizing  circuits ~ for  thyristors, | deaiedl =a@ll @hls dgliesy 7280 laas Jas @bl
distribution of firing pulses circuit .
arrangement, firing circuits for different e
types of bridges. ridasl) dae il anpdil) e gana =2
2- simple parallel rectifiers: - dde Liaal) A i) avedll e :
3- multiple parallel rectifiers: ) T oAl st sa2a =3
4- series rectifiers: todadudl) agell) Cilegara —4
5- methods of rectifiers connections: :aasdil) e gana dayy (34 —5
6- dual rectifiers : T T
7-  thyristor  chopper  circuits: D adelaal) clagial) -6
commutation in  power  converters, sl Clegana 8 i) 1 4y ghapll) Cladadal) =7
commutation in  thyristorised  power | T o
inverters ,forced commutation (hard — soft), | €& el ¢ dpsodll - Slaadl (B dadll ¢
dimensions of commutation elements, | s e saaaie Al ol syla aladd o(Cpll- i)
examples on turnoff circuits, step down . . o i e
operation (buck  regulator ), Step-up oAl i) (gl p2ls) (Audedll ghial) ¢ Gas
operation  (boost  regulator),  boost | adaiall ¢ jigilly Ll LaSall Ciladazal) o gl adl)
regulators, transistor chopper bridge . s ) ik e al |
applications (Dc motor breaking , indirect o dpast e Alajf) Slnlt @il puad
connection ,induction  accumulation, s Glaane cdadanad Glaase o Jdlae
capacitive accumulation). reall e e asda oS S elagall -8
Content | 8- Invertors: methods of regulating and o2 e R S (R ol Ggiaall

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,

Dbl zyme Ol Glajee ¢ Lacanaill Sl 8
¢ skl DAl gz o skl galal)
3 Glajed) ¢ Adlay) Clygugdl) @l laad)
e Gusiod Ol Alapdl ¢ @lall Lo gind
SN shall (salal) Ljeal) @lajadl ¢ Judel)
ot alas T ¢ (psnnall A LalaY) ¢ shall
BILE ¢ oy Adali (63 (grum gime 83L8 ¢ Al (yae

<shall AN Gla el ¢ jshall galal (Syen zy2a
ol Jae Jaadn 8 ol Tl 2003l Jase -9
o ks pe dsednll aldas ¢ s s Oy Jeednll aldas
gl Glas adal Akl bl ¢

e gtiall 25l Jae clla ¢ calianl)
Bt clignsl) Aely dwaidy cliuks -10
Ul iy Laalml AN dee o rAulesl)
¢ Aualill il il Yl @il dlghay)
Sl g A adaml) ol a3y s adan
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https://www.google.ae/search?q=simple+parallel+bridge+rectifier+circuit&sa=X&espv=2&biw=1366&bih=623&tbm=isch&tbo=u&source=univ&ved=0ahUKEwj4xYGVtY_OAhXsKMAKHeVVC_gQsAQIMA
https://www.google.ae/search?q=simple+parallel+bridge+rectifier+circuit&sa=X&espv=2&biw=1366&bih=623&tbm=isch&tbo=u&source=univ&ved=0ahUKEwj4xYGVtY_OAhXsKMAKHeVVC_gQsAQIMA

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.

(hsdl slail ey Al ¢ dnhdl cleyd)
¢ Bpanatll oY) Bl g Uil axe ol cclalsl
clglas sy AtigumyeSH WA (Jle 2355 @l Ciliagas

s granal yaal 5l Alajia) Uas

Subject

2- Electrical Machines \4\

[2] Baaaia cildla -2

Content

Chapter one: Biomass energy

Definition of bioenergy - direct combustion
of biomass materials - use of wood as fuel -
products of complete combustion of basic
fuel elements - thermal characteristics of
wood and its waste - classification of wood
burning systems - production of organic gas
- generation of organic gas by bio-digester -
types of digesters used in the world -

Stages of anaerobic digestion - Bio-digester
as a new source of energy and fertilizer -
Technical features of the bio-digester -
Advantages and benefits of biogas
technology - Electricity generation from
bioenergy - Bioenergy from garbage
treatment plants - Bio-landfill method -
Thermal method - Energy balance scheme
in a conversion process Biomass in cities —
energy generating agricultural crops - wood
crops - generation of ethanol from sugar
cane - vegetable fuel oil - charcoal -
production of tuff from olive pomace -
environmental benefits resulting from the
use of biomass sources.

Chapter Two: Hydropower

Introduction - Methods of using water
energy - Using water energy to generate
electric power - Production of electric
power from hydroelectric plants in the
world - Components of a hydropower plant
- Classification of hydroelectric plants -
Integrated  hydroelectric pumping and
storage stations - Dams and hydroelectric
stations on the Euphrates River in Syria.
Chapter Three: Tidal Energy

Introduction - Electricity generation from
tidal energy - Method of building dams in
the way of tidal water - Method of building
towers in the way of tidal water -
Advantages of using tidal energy.

Chapter Four: The energy of sea waves
and oceans

Introduction - how waves are formed -
generation of electrical energy from wave
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energy - vibrating water column - spillway
system - damping system - wave energy
absorption system.

Chapter Five: Geothermal Energy of the
Earth

Introduction - Sources of geothermal energy
of the earth - Source of geothermal water
heating - Exploration of promising locations
for geothermal energy sources of the earth -
Drilling wells used to invest geothermal
energy of the earth - Generation of
electricity using geothermal energy - Types
of geothermal heat pump - Horizontal
closed circuit Vertical Closed Earth Circuit
- Water Basin Closed Earth Circuit - Open
Circuit.
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Subject 3- Wind Energy \1\ [1] gl 4k -3 2R
Err]l;z;er One: The Concept of Wind U Al apgie ) el
Introduction - Wind formation - Global | &2 — &bl 7Ll ddajls — ~Lll I8 — desia
wind map - G_Iobal experience - Wind Bl L) Lol — Lysee b oLl aleas — allal
sources in Syria - Importance of wind i T )
energy investment - Atlas of wind - | S = dspl il gig = Lol gl - 2Ll
Distribution _ofd wind areas -AI\?ea;_ons _fo: Dl e 3ol daad — Z Ll dil jlena dansal)
investing wind energy - istorica . . ) . -
overview of wind energy investment in gl Al L Loglias e = Lygus (2 gLl 8l
Syria - Advantages and disadvantages of g S
investing wind energy in Syrian Arab Ll s ¢ S8« Ll
Republic . C"){ DR e O
Chapter Two: Wind Estimates doju — Wl deju Ll Bieal — 2L deju bl
Measuring wind speed - Wind speed 5 ALY s aish Bl — g U Auesi 2 L))
measuring instruments - Wind speed N 4 " " o
relative to altitude - Weipol distribution | 3V — gl e depudl — adoddl (& W)Y "

Content P < TS TP g

method for the probability of wind change
at the site - Nominal wind speed - Power
density and energy density - Wind power
distribution - Digital data meters - Speed
change ratio With altitude - Data for
measuring wind speed and direction in Syria
- Selected locations for the installation of
monitoring stations for wind speed and
direction - Description of the monitoring
and wind monitoring station - Monitoring

results of Al-Sindiya station in Homs
Governorate.
Chapter Three: The foundations for

selecting the locations of the wind turbines:
Optimal selection of wind turbine sites -
Introduction - Foundations of creating wind
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turbines - Biological (plant) indicators for
measuring wind energy potential - Wind
direction indicators - Indicators of severe
winds and frost effect - Geographical
indicators for site selection - Wind speed
algorithms based on plant indicators.
Chapter Four: Components of a Wind
Turbine

Modern designs - wind turbines with axes:
(vertical - horizontal - vertical horizontal) -
forces affecting the blades - wind gradient
phenomenon - wind rose - factors affecting
the selection of tower heights - design
foundations for the rotor - design
foundations for towers - tower design
standards - design foundations For gearbox
- performance coefficient of wind turbines
Cp - factors affecting Cp - general
specifications of a horizontal axis wind
turbine - parts of a turbine with a horizontal
axis.

Chapter Five: Converting systems in wind
turbines

Introduction - Electrical switching systems -
Basic factors - Power diagram - Generators
used in wind turbines - DC generators -
Synchronous  generators - Induction
generators - Power exchange systems -
Induction generator multipliers - Brief
review of electronic commutators used in
wind turbines - Generators link models with
The network - the yield in the wind turbines
- determining the losses - comparing the
yield in the wind turbines - the development
of the use of the induction generator
multiplier in the market - the effect of wind
turbines on the electrical network - linking
the wind turbines with the network.
Chapter Six: The Environmental
Economic Issue

Environmental and social impacts resulting
from the construction of turbines and wind
farms - the impact of installed wind plants
in the water away from the shore -
occupational safety - the economic issue
and its various calculations - turbine costs
and their calculations - costs (establishment
- maintenance and operation - generated
electric power) - the evolution of wind
energy prices - the German experience In
the field of wind energy - Clean
Development  Mechanism  revenues -
International Renewable Energy Agency -

and
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Regional Center for Renewable Energy and
Energy Efficiency.

Subject

4- High Voltage Engineering \1\

[1] Al sigil) duwsia —4

Al

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:

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:

impulse High-
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Measurement circuit, characteristics of the
measuring circuit, potential dividers with a

Clsadll ke (sl ansiall Aiph asV) ansial

cathode ray oscillograph method (resistive ~ag S
or capacitive dividers), peak voltmeter
method, and sphere gaps method.
Subject 5- Heat Pumps dhall ddzall -5 ulall
Chapter one: Definition of the heat pump - | aaiadl Caupn :ihall dacadl @ Jo¥) Juadll
the work of the heat pump - the energy | ..~ = o )
sources of the heat pump - the energy | “>= SRl gbie = dpball Al dee = dp)ial
required for_hegt!ng _and provid_ing healthy | calull eldl (pliy dall dslhad) sl — 4)all
Ba'ﬁn\;)vater - justifications for using the heat gl Al agid Clegea—
Chapter two: Heat pump systems: heat | iicadl sls :dpball clacad) delad : S8 Joad
pump circuit - working principle and | . . i< iaoal s Jedl Tase — dojlyall
thermodynamic circuit - heat pump | ° Sl Bl o b=
classification. Ayhall claadl
Chapter Three: Elements of heat pumps: | -yl sl cliadl juale Gl Joadl
heat exchangers - evaporators (air - liquid) - I . . i
condensers - compressors (reciprocating - | ~ SHESAl — (ALl — Al chiadl — dy)al)
rotary - screw - spiral - centrifugal) - | — Zugjlall — Lulslll — Aol — Aol laelgual
compressor cooling - compressor selection - o N o o X
water pumps - calculations and laws of | = SNl sl = Belall s = (35541 syl
pumps - operation of pumps in sequence | Jwdn — Glicadll cpildy bl — clall clicas
Discharge - fans - types and capacity of i - . ela s
fans. g P pactty gel = bl = gl dulall Lo claad
Chapter Four: Cooling Media for Dual oz opall deaicdg
ﬁg;?lrapl}:}(zgsCompressmn Steam Circuits for Al ) el bl aal Lilug tad) )
Cooling media and their characteristics - Lhall Cliaall LA dpalaia) "
Content g Ssiaall

Cooling media (primary - secondary -
alternative) - The use of coolant diode in the
heat pump - Dual absorption cooling media
and their properties - Annex to tables and
diagrams of cooling media.

Chapter  Five:  Mechanical  Steam
Compressive Heat Pumps: The principle of
work and the representation of the cycle -
The thermodynamic processes of the circuit
- The work of the circuit on the log PH
diagram - The heat pump compressor and its
calculations.

Chapter Six: The absorption circuit of the
heat pump: Introduction - The working
principle of the single-stage absorption
cooling machine - The thermodynamic
foundations of the principle of operation -
Energy and mass balance equations for the
sorption heat pump machine - The balance
of powers of the absorption cooling
machine - Power factor - Dual circuits of
sorption machines - Design of the pump
machine Absorption thermal - absorption
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circuit working on lithium bromide water -
absorption cooling cycle using ammonia
and water solution.

Chapter Seven: Heat Pump Applications
Introduction - Domestic applications of the
heat pump - Commercial applications -
Industrial applications - Separation and
distillation ~ processes -  Agricultural
applications.

Chapter Eight: Economic and Thermal
Study of the Heat Pump:

Comparison of some familiar heating
systems -  System  description  Air
conditioning and cooling - Mathematical
method - Practical examples.
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Subject | 6- Design of electrical Networks Al i) avana —6 ) el
1- _Lighting E_ngi_neering: Concep_ts a_md Ll ol 5 aaladl 3Y) devia e -1
basic laws of lighting, methods of lighting I N i i
calculation (watt per square meter method, | IS <5l 4&k) oY) duxgl apluall Gl 3L
LumenI me_thcl)_d,h point to point rFethhc_)d), el glsil ¢ (adail adads Aoyl ¢ pasll) dayha caiye sie
types electric light sources, interior lighting, | . et e et s L.
streets and roads lighting, lighting of health | <= 5 @< Sl Gl HLY) Al edl A5yl
care and hospitals, general outdoor flood | ds)lall daalall 3,y cbiddinall 5 aniall 4)liall 5,0
lighting, sport centers and recreation | ., 5 ) Al e 50 sl
lighting, airfield Lighting, lighting of | 2" ‘& 5 4l claedl sl izt
miscellaneous applications,  fiber optic | ¥ & 4csia Clankd clajaall 5 el
lighting, introduction to the new technology | | i< e aasie Y1 b dbgeall LY KIFEW
of LED lighting , lighting controls, lighting i
softwares. Y Sliaay o)V aSaxll (LED J) 550
2- Design _of low voltage Sjis_tribution elaad) o oatiid) sl wig ol aet -2
networks in general facilites and | = s e el il 3
industrial:  Design of low voltage | % &8 S me heliall wlisdl 5 Aal
:j_isrt]rib_ution networks, Earthing s_)t/)sltems and | duail cgelpall claile 5 Ganlill dabail ( midid)
ightning arrestors, uninterruptible power | | X . i . R
Content supplies (UPS), batteries and battery | ©>% 3 Sl Hoe Sl il pe | (Ggiaall
chargers. Lblad)

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, ROWs, multiple lines, access
roads), types of towers (wood, steel &
concrete), types of conductors used in
transmission lines (AAC & ACSR),
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mechanical design of conductors, design of
supports, supports foundations, Safety
Rules for the Installation and Maintenance
of Overhead transmission lines (Clearances
, loading , Strength Requirements).

ol sl et (il ol el
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Subject

7- Electric drives

AuilsygS 5aki—7

Jukal)

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:
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
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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

mechatronics,  processors and  micro
controllers, programmable relays,
components of industrial intelligence,

mechatronics applications to drive multi
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conveyors machines and step motor —
machines. gkl S
Fifth Study Year First Semester S Juad) dalAl) AL
Subject | 1-Electrical network analysis Ll gl cilSud) Jalas —1 Al
1- The bus impedance matrix Zbus : The | i lu. digias :Zbusasudl) clsiles dshas —1 1ol
bus admittance and impedance matrices, | e T < ‘
Content | Thevenin’s theorem, Modification and | *sas ded (i dpls AN Slailas dstas

calculation of an existing Z,s Direct
determination of Z,, Calculation of

Claa ZbUS Aigieaall aluddl (il ()l Zbus
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Znelements from Yy, Power invariant
transformation, Mutually coupled branches
N 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-
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:

el @iy adluganll (Ybus (e Zbus  ypalic
Zbus 3 ASLinall gg ) cdnl)

(gl Jlhall :Zbus aladialy JUaed) Jdas -2
¢ Ga)lfGush dbe yghf sk dhe (a)lf sk Jhe
u;'J)-L'&Uﬂ-a-'\ Jhae Uj}at&i’a\ Jhae

ke ca)lil) Alslee (AT g 388 QU )dia) —3
Db b bl dwlidl dElga) Ay
Glaluall  Jlae Al plall RN (S
deli) (b alid)l gl Jen uls sl
Ja) daide adlge & Hllid) (el clinks (Ja
e bl Al saaell

el zisall (Y amie Bab Al i) —4
DhEad bl zisall (WY saie B3 lal
O Gyl cdaa)lsall (VY) daxie 508 ol yilall
C ol hEay)

Ol 8 Bsall Jalsall 1 AlugSl Badl alii glal -5
Ugeal) Glyn QWY At ddle Bl gl ol
Glaa¥) st dbdl) dauleal) dalse o ladl)
1l Clailes Aighas pladial dae)ylsall cAlasdl
Aldad) Slaa¥) Qs i ( Zbus)

ASaill by rdailipgSh Bl ahi B asadll -6
YV A calganl) 235y HSat) alas calgall Lo
allai cghaliall st aUsi coassll adlaiall olad) algally
zisa) gl 5 Al deUaial oSaall o V) danll
puand zigar gl Zisa raell zisa ¢ Sl
Al KKl Akl o el il s

Goad) Ao aniiale cAGUal ADaal) cfyglaal -7
s & Winllae Brhy Cilegnsall yiski (o (allel)
icad) Joatll 5 lagladl) Laglgil il gLl
Al S 838l alas LiSeg]

(oyaaa z 3a) B8l sl :avaall) g SlSlaall -8
(adabite 3Lt caylalin s

casaaill Clignag Laatl tasaalll (o dule aaal -9
Ll el glaadly 4djeall s

:ail gsl) A8Uallad siilasaiablSlaally asaall) ~10
AV Cauiaa coplal) dsunklivegsl dlslaa 11
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11-  Simulation of electromagnetic
transients: Classification of transients,
Solution techniques, Modeling of power
system components.

12- Simulation program EMTP: program

-4l )<l (,Lﬂ\ Gl avanal cJslall b coplall
asaai czali pll Ja EMTP slslaall @L'w -12
Laldnhd (Jaall calala

structure, design of input files,
applications.

Subject | 2- High Voltage Engineering \2\ [2] Al sisil) desaia -2 )
1- Discharges and breakdowns in | Jsgs :dwilaiall Jsiall A Al clélay -1
uniform electric fields: space charges’ | . . = .. A, e e
fields in the uniform electric fields, charge Hadll bl tlatall Jsiadl (8 LAl ladl
holders in the gasses, properties of charge | s dabisd) Lndll s alid cablall 4
holders, emergence of charge holders | . :. . s -

C) A ) bl cdall) alehay! dndl s
,collisional ionization, self discharges, . . > >
Townsend discharge, streamer mechanism , | gha¥l caiw (5l ghail Aol clehay) ¢ calalaal)
streamer and leader discharge, breakdown | .y e ( ull $) il T F )
process, breakdown due to electron cloud | . o T
discharges, breakdown due to streamer | Q& «lig S A G ghiil e @l B30
discharges. _ caiad) clehisl e mlll
2- Discharges and breakdowns in non- | o dndlate wb 1 ad 5 5 alle el
uniform electric fields: electron cloud | EV&! 14silaia 5 dsiadl (8 QAN SOV -2
discharge (poziltive Ineedlg ) elecltroge, G e s () e Jlig YT SIS Can
negative  needle  electrode), eader e
discharges, breakdown process ( due to | S &rae w9 xl e ) ied) LA (s
electron cloud discharges , due to streamer | lehil e malill) GAN e« alll cileyil (e
discharges), breakdown due to leader el el b s
: * S e i) |\ PC PN AT RO
discharges, the effect of electrodes polarity e )u ) s > TS
and voltage type on the breakdown process | heall dukad 5 ¢(Lalll clehal e WUl 3,3l
in the gasses, breakdown in the pulse | -y ke Ale o ghd sl g )

Content | voltages. - Ggiaal)

3- Partial discharges: partial discharge
mechanism , types of partial discharges, the
effects of partial discharges, measurement
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,

e Clpsll die @Al

BT cdgial) lehay) G Al cle)ay) -3
Gob dijadl cleld) bl Gyb ddiall clehay)
ool Aamacd) Gabill Byla (Adyall ELENV) alsh bl
obd o gVl Gllery dbagyall ddlesll al)
oebid 83 ¢ Aaall cle) @yl Guld s lal) cilal i)
Clel@¥l f LS clehal il clelay)
ool ¢ LgysS lehiV shaall sl Clua (diadl
g ysS lehi Shaadl ail

@ dall Bady Ol gis Al Gusdll —4
e o Alpesll Gusdll (SLl aleddl Saae (sl
ool (A oSl ¢ AlyeSll Gusill  Saalnall alsall
gl (el

Jig ciliaia dlaal) daflegl) ol A L) -5
pie Admany duilaie Jio obil GAN dilee (Gl
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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.

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

Bk ol GAY dile (BHAl g liaie Gl
ainal) 3N i cqslinall GAY i (pulaall pre
il BRI Jig (o) dagll pal AN g
i Glea ol dlle @lig e GAN (Al
sl sall Cagylall i (BHAl dilee (BAN g
Lgall g ydll iy Gyl pg s (3)al) 55 e
Ualdll mshacdl (Al Msall saaeie alail) cdpeldal)
Aol zshaadl AaYshll Alaldl) o) cdgilin el
Aol ALl pplad) cdilad) Al & AsYh
ayall AaVshll Alaldl)l sshaddl ¢ ladl dia el
- AL ALalal) gladl (sl

SR e Al AT ABlal Chll B LLe) -6
Chlal AilyeSl) Atdly LwlaY) Jalall il
sl Geales cdallidl A8byeSll el o gall A<l
Aplall Luld) Calall ity aii oSl
Dl A clehal g @Al @ la) Glle
Bjfie dia GlELE) Sipaa 3 GAY dAile
Jsall e il :Alad) ALl Sgall B L) -7
Alel) Al (Abal) Al gl Al Akl
Sle cusll aale B calally alasaay) el Al
(Dodl gy (A Ly agllaal) Jag ) cddsll Jilsal)
celall (Il g (A gabis aga)y

sk Jabye sALL) Allad) dlgall B SLgs¥) 40T -8
Lypainll Cnlgall (il Cigny (3 AN Adly cleliy)
Ehal il g ¢ aleSl ) Al (il
Blas pe Al g BBle linie (Gl
@Al g e sisd) dalsall (AN
Aeld ddlaadl e cledl) ddlaadl 53Nl bl
G ele DR gl Al sl il i ale
ol el Ay S el

Dhe) sadlall Afjlal) dgall B L) <l -9
el alai gl Azl mileall Hlags) ¢ A 35S
dolia lua ol e Lg) Al el Ll
Aall bl e aalll Ll (ghall LeY)
el pg clea Al gl clehay) JIKaE
Al leha) e aalill LgVI AT el @)
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from partial discharges, forms of internal
partial discharges, calculating the initial
discharge voltage, breakdown mechanism
due to partial discharges

Subject 3- Electrical Drives \2\ 2] o\ 48 -3 kal)
C_hapter one: General ch_argcteristics_of CHjan — Ll dUal dalad) cjpadd) 1 I Jumil) —1
wind energy - Characteristics of wind | ) R . .
turbines - Components of wind turbines - | #54) = &apll liiall Slige = Gyl Cliial
Wind farm - Mechanical and control | cijee — oSaally A€ol daadyl - deas)l)
systems - Generated power as a function of | . L e .. "
speed and speed at the end of the blades - Aoyl S salpal) dellined) —Z L)l Aol ailady
Requ_irements f_or the con_trol system - _\Nind Bb Al s bl — il Al deyuls
Density p_robablllty function - Calculation of Al dele s — 2l e LY 2SS JLaia)
the capacity factor. -

Chapter Two: The commutator strategy | <Wiell & dexiicall ciV ol daasliul @ G Jaadl)
used in wind turbines F
Introduction to electronic commutators - ) ) -
Driven/undriven Ac to Dc bridges - Double | el Slesase — Ay fSNI <Vl e dasie
thyristor switches - Choppers. - dielad) Ljsiedl) cVad salae all/saldl)
Chapter Three: Electric generators used in ) o ) i
DC Generators/ Synchronous Generators/ | Saall — dau)ll Gléell dais G —  dusn)l
Squirrel Cage Induction Generator/ Coiled | .. o e C
Induction Machines. Sliiall dead (Sl Sl Aol
Chapter Four: Energy Transmission - Aoyl Cilaially aSanl) —dan )
Systems from Farms and Offshore Wind | _ . v & iiiiill 2l wsll ealalodl = caul i
Turbines = e Sl ol
Introduction - General electrical concepts - Al
Content | Marine substations - Increasing reliability | y o — aigm cidpdl — o Sl ciige | Sl

and continuity of operation - Shore
transmission system - High alternating
voltage transmission lines- HVDC
transmission - Submarine transformer
station dimensions - Finding a solution for
wind farm systems - Advantages of
effective power handling for power
distribution systems .

Chapter Five: Control Systems
Measurement of wind speed and direction -
Wind sensors and data processing - System
properties and control systems - Operation
with generators connected to the network -
Operation or cross-linking  with  the
frequency changer - Determination of power
by aerodynamic control of the blades -
General  monitoring and  operating
conditions - Operating system and operating
cycle settings - Interaction with the network.
Chapter Six: Introduction to modelling
wind turbines

Introduction - Basic considerations for
modeling and programming - Aerodynamic

G Badas il VY = il il 53 s pal)
dielae AN 4 Zelany) glpw — cagaldl il
Cieliae Cagilall il 53 algall/clmall Joe — dpdicl
@il hbadl — Sapll (B caad Aoy ddal)
Lalal) el eVl —aldaiiuly oiaadll iall
Ay 225 s — anpail) Agall (SN i) —
Loyl A yusg LB

Glially el e A8l (& dabal salll Jad
ol dals daall

Lyadl Jigatll cillane — dale 4068 aalie — dodie
— hlall daill alas — Jedal) )aiuls 48550 52b) —
Lelad) c¥aly st Jld) gl Ja Jashs
dane ol = ad) JWd) gl Jal desdied
= Al el Aaal da alad = Apadl Jagal)
c 5l g Aaal Aledll de Ui dalles Cljsae
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model overview - Preliminary box
representation of wind turbines - Constant
speed wind generators Model A & B -
Variable speed wind turbines C&D model -
Building models - Main control system -
Protection systems and governors - Case
study: Automatic control of power
generation from wind farms for variable
speed turbines.

Chapter Seven: The power of the wind and
the control of voltage

Introduction - voltage control - The need to
control voltage - The possibilities of voltage
regulators in  wind turbines - The
possibilities of wvoltage control for wind
turbines - Factors affecting voltage control.
Chapter Eight: Multilevel inverters
Introduction - The concept of multi-level
inverters - Types of multi-level inverters -
Multi-phase inverters with climbing diode
(principle of work and observations of the
reason for the work of this type) - Multi-
level invertres with floating capacitors
(principle of work, characteristics and
study) - Multi-level serial inverter (principle
of work and advantages) - Applications
(reactive power compensation).

Jarally oSy oSl dadaif @ ualal) Jadll
cWl clulea — Galdll (e LY deju (uld
— Saall dalafy alall pals — bl dallasg
Lol Janll — Al e dadije Slalger Jiail
pSailly dellia¥) waad — 25l Jase pe edill
— o) W lag Aalel L8l — (il Sealinng 1)
e el — dadll gys0 dadill sl Gl

LA

doayll el Jiiail daska tualiad) Juadl)

— daaylly el Lalall aulld) cl)laeY) — dadke
ol did = Sualing ) disall e dale gk
Aoyl @y Al clalgall — dpa)l) Cildiall Fgaia
dejud) ) Al Glial) — A8B zisa Anll
ASatll alai — cDlasall sl — C&D zisai 5yl
Saall: Alls by — WSheally Glaal) delaii= oyl
Aoy 3 liiad Bl g5l e A8 gy )

gl oSally ) Ao Uniiaa) 2 galaal) Juadll

— sl aSanll ) daladl - el aSanl) —dasie
lal€e) — Bl il & sl cladaie Sl
fSaill (A gsall dalgall — doa)ll liiall gl aSall
- Asilly

Gligieall Baaatia il jrall bl Juadl)

Baasia Clajeall plsil — Ciligiaall 223 asgie — dadia
dgall @l kYl s Glsjed) - Glgid)
(g5l 132 dae Ao cllaadlally Jasd) faw) (sl
Ja) ddlal) G @) Gligind) saaetia Gilajadl
Baamie Lladdl) Clsjpadll — (Aabally Chaally Jaal
o) Gkl (Qlhedly dasdl o) Glgisall
(L)) deUaiy)

Subject 4- Modell_ng and simulation of dilipgl) Bpakl) kil BlSlaally Aadaill ~4 | kal)
electric power systems
1-Theory of system: Definitions and terms, alaill st cclall 5 il saliil) A -1
Systems analyze, Importance of system ) N
analyzes, Steps of system analyze. plaill oo ilglass cplail (Jilat daal
Content | 2.Modeling and Simulation: Definitions, | ¢l cslSlaall 5 dnial) Caupes s3lslaall g dadait) —2 Ggiaal)

Types of models( Physical models,
Mathematical models, Linear programs,
Artificial Intelligence models)
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3-Modeling and simulation of electric
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).

(oriall olSH) 73 ¢ 555

Ball J&i 5 alg el BlSlae 5 4l -3
Aada PS5 Dl Leladd) cDlsall duilygst)
Agall dadar o johall A 5 Aolal 280 Sh csadl)
(gl Alales ) el lile 3 shall A Sl
dlee cahlall cValae ¢ ouphlind) el @Yol
Wslen ) bl DI matl) dymdll dades (Al
¥ alee (SN aflall cablall aYales cclyigll
JB ol dade ((A5all Al o eadalinall el
Aadai pslall A COUIKH dadai ) AilyeSll 5yl
A(Edlsel Jaill Jaglad

LiilgSl AUl g Aaif any Jiad 9 dadai —4
WA Zada tlgiliale o Basaial) cilblal) aladiuly
aby) palic pa (a5 eSl) alsall dader cdaadiy Sl
Ghadall dadar agisll WA dadas (diljesl) Aually
AdleSl 8)aal) g 7S dadail e dadai (il
JAaaldl

5 ihe Lla Al,edl) il Blaa 5 dadai -5
Ll daeladll diledll Gl Al dglies
sl s Cles Gliudn ddalall 400yl Sl
Apeledll IS

plii Jiad b dariicall daajl) il o asblia —6
(bl el elsl ccilasleall glol :AulygSl 38
Laidie daayll Glal ) Lasayl) ULl 5 daayll il
ol asghe gl ddle dnayll Gl (ggiall
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Subject 5- Photovoltaic Systems digaygsl) i) dusia -5 A
Engineering
« Solar radiation and its components and ale 8i5all Jalgally 45l yay anadll g lalY) @
factors-af-fecting it and the algorithm for e e 2 ¢ lesy) Aala yoas ATy
determining the energy of solar radiation - .
throughout the year and according to the S OIS Bl alall
location of installation. ™ alaal) 5 Lelae Ay jla g dpaddl LAY Ay @
Content | The structure of solar cells and the way e aly lelae Jaie a0t ) Al Sgiaall

they work and the basic parameters that
determine their work curve and how the
characteristics curves change with changing
climatic conditions and changing internal
resistances.

* Photovoltaic modules (panels) and the

AT e il ks s

Ally Ligung gl (Dilaglll) gasall @
LiguapeSll Closhill (yaa lghayys Lehuass
g Ll il eally dakiadl
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arrangements of their connection within the
various photovoltaic systems and their basic
components.

* The basics of photovoltaic solar systems
and the applications used with them, with an
explanation of the effect of shading on the
work and how to avoid the potential impact
of it on the system by using bypass diodes
and block diodes.

« Off grid photovoltaic solar systems and
their basic components from batteries, the
factors affecting their basic parameters,
their design process, and determining the
values of the components necessary for the
system.

* Solar photovoltaic systems connected to
the grid, its basic components, its design
process, and the determination of the values
of the components necessary for the system.
* Photovoltaic water pumping systems, the
pumps used with them, and the calculation
mechanism for these systems based on the
specific requirements of the user.

* The economics of photovoltaic solar
systems and how to conduct an economic
study of photovoltaic projects and prepare a
project file.

Ldigung o<l Auaadll alatll clasll @
i) 3 5 e L Aeniiunal) clilailly
Al Jasd) Y dalles iS5 Joall e
sy oy Clag e deshidl o

Gl gSallg Alaioall diguing Sl dsadd) nlaill @
= 55l Jalgally ibane e L) dpulid)
ATs deniical) Cila prally Al Lgilaans
LU i gall ad aaaty Lgasacad
SAaglaiall

QAL Aadyall ddisas 9S) dwadl) Sl e
paniy Lgaansd Al L) duulal) ligSally
aghaiall Lo Pl lsSall a8

Cliiaally disang Sl obaall fua i @
2y alail) s2gl Cluall A4T5 Lgae daaiieadl)
il alall bl e
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isapsl) apliall dalaidl Al ehal
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Subject 6- Graduation Project BlaY) g9de -6 Rl
Content Sgiaal)
Fifth Study Year Second Semester A Juadll dalAl) AL
Subject 1- Distributed Gneration gisall adgill -1 kal)
Chapte!’ One: An Overview of Distributed £3sall gl e dale 5yl 1 I (eadl
gggsgftl%nnal electric power systemn - | i<l sl Chyled — Ll LiLyeSl 5l doslhai
Ressons for disiributed generation - The | o o £ S et 20 gt
amount of distributed generation at the Mgl Jilwe = ?1"‘“ 2l Lgglusas Lha = (gallad)
Content | global  level -  Advantages  and | wlsll daall csbll &<l wgsll Jos daa — ghsall | (Ggianall

disadvantages of distributed generation -
Issues of distributed generation - An
overview of the qualitative evaluation of
the technical effects of distributed
generation on the host distribution network
- The effect of distributed generation on

Eisal sl i — Aimadl il A e gisal
SO M e sl ) sl — il s e

Basaially Al g gl il s £ S Jaadl
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transmission systems - Impact Distributed
generation on central generation.

Chapter  Two:  Conventional  and
Renewable Distributed Generation
Techniques

Classification of Distributed Generation
Techniques - Maximum Productivity of the
Heat-to-Work Process - Internal
Combustion Engines - Micro-combustion
Turbines - External Combustion Engines
(Stirling Engines) - Solar Thermal
Techniques for Distributed Renewable
Electricity - Biomass Technologies for
Distributed  Renewable  Electricity -
Technology of Microhydroelectric systems
for distributed generation - fuel cells for
distributed generation - solar pond - other
distributed  generation technologies -
overview to compare some distributed
generation technologies - problems to
solve.

Chapter Three: Technical Effects of

Integrating Distributed Renewable
Generation into a Steady State Distribution
System

Introduction - Structure of the distribution
system - The effect of distributed
generation on the voltage profile - Patterns
of electrical connection of distributed
generation techniques with the distribution
system - Power flow analysis of a large
distribution system containing distributed
generation - Quantitative evaluation of the
effect of distributed generation on voltage
and loss of power in Distribution network -
test distribution network and computer

testing.
Chapter Four: Technical Effects of
Integrating Distributed Renewable

Generation into the Distribution System in
Case of Failures

Introduction - Distribution system faults -
The concept of fault level - The effect of
distributed generation on the balanced fault
levels in the distribution system -
Quantitative evaluation of the effect of
different renewable distributed generators
in the network on the fault levels in the case
of a balanced fault - The effect of
distributed generation on the unbalanced
fault levels in the distribution system -
Quantitative evaluation of the effect of
distributed generators on unbalanced fault
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levels - an overview of transients.

Chapter Five: Operation, Control and
Coordination Management of Distributed
Generation

Introduction - Synchronous Distributed
Generators -  Distributed  Induction
Generators - Power Electronics Converters
in Distributed Generation Systems -
Management and Operation of the
Distribution  System with  Distributed
Generation Units Real-time Schematic
Operation Calculations in DS System -
Smart Grids.

Chapter Six: The effect of distributed
generation on the quality of the electrical
supply

Introduction - Power supply quality
disturbances - Transient voltages - Short-
time voltage changes - Long-term voltage
changes - Power acceptance curves -
Harmonics - Effect of power supply quality
disturbances on consumer equipment.
Chapter Seven: Protection of Integrated
Distribution Systems with Distributed
Generation

Introduction - Overview of surge regulators
- Protection of a radial distribution network
without distributed generation - Isolated
distributed generator protection strategies -
Strategies for protecting a distributed
generator hosted in the distribution network
- Protection system requirements for the
network hosting distributed generation -
Overcurrent protection for the distributed
generation link with the grid - Protection
from earth fault currents — differential
protection of the stator winding of a
distributor phase faults and internal stator
windings faults — protection against over
and under wvoltage and frequency -
protection against power reversal loss of
agitation — unbalanced loading — protection
against mains failure — protection against
rotor protection

Chapter Eight: Reliability of Distribution
Networks Including Distributed Generation.
Chapter 9: The Economics of Distributed
Generation.
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2- Electric Energy Storage

Subject 4l gt dBUal) (a5 -2 Rall
Content 1- General considerations in energy storage: | s 0583 daaal 2L (a5 b dale el — 1 Goiaall

the importance of electrical energy storage -
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empirical examples of renewable energy
sources - energy storage unit (principle and
components) - types of electrical energy
storage techniques - capacities of installed
storage systems around the world.

2- Storage of electrical energy with
capacitors: Storage with conventional
capacitors (the principle of action and
applications) - Storage with ultra-capacitive
capacitors (development - principle -
charging and discharging - measuring
properties - applications)

3- Energy storage by superconducting coils:
the basic principle - a historical summary of
superconductors - important applications -
the principle of energy storage - properties
of superconductors - the principle of work
of energy storage systems  with
superconducting coils - the development of
storage systems.

4- Storage of electrical energy with
electrical Batteries:  the  historical
development of batteries - the structure and
mechanism of charging and discharging -
models of electrical batteries (according to
electrolyte - according to the charging
mechanism) - characteristics of
rechargeable batteries (lead acid batteries -
nickel cadmium batteries - nickel metal
hydride - Lithium ions) — Comparison of
the characteristics of the batteries —
Definition of the basic determinants of
electric batteries — Methods and circuits for
charging and discharging the electric
batteries — The effect of the discharge
current on the capacity — The effect of
temperature on the characteristics of the
electric batteries — The basic phenomena in
the electric batteries — Modeling and
simulation of the electric batteries..

5- Hydrogen Energy Storage: physical and
chemical properties of hydrogen - current
usages of hydrogen - hydrogen production
methods - hydrogen storage forms - fuel
cells (structure - models - systems - design).
6- Mechanical storage: storage in the inertia
wheel (principle, components and uses) -
energy storage by water pumping (principle
and mechanism).

7- Energy storage in compressed air:
general considerations in pressure - energy
storage methods in compressed air practical
cases - applications of compressed air
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storage system in renewable energies -
hybrid storage systems compressed air and
ultra-capacitors.

8- Energy storage by heat: General
considerations - Sensible heat storage -
Liquid and solid storage media - Sensible
heat storage at high temperatures - Latent
heat storage (melting and freezing -
evaporation and condensation) - Latent heat
storage at high temperatures - Practical
experiments.
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Subject 3- Economics of Electrical Al gl ClSadl) clpaluatd) -3 kal)
networks
1- Key concepts: Electrical loads curves LleSl Jlaal) cilinie choalud aalia -1
and their factors, Annual costs for electrical : i o -
projects, Environmental costs for electrical RN Ll pliall Lgial) cliill clglelgey
projects. 2k el s linall Al
2- The time value of money: The discount e
rate and the discount factor and the present peadl deles *““j | daee el Aiafl Akl -2
values of the future spent funds, The | ilaaall adll Slifiue digpadll Jigdl daed) Al
resent values of the electrical projects eyl e mst o g .
Eonstruction costs, the fixed annuarl) cjosts, LA il Lladl ol Ailoesl) gl i
variable annual costs, Internal rate on | kel Ldadl ol el Lgiad) claall L) a6l
rewrn. o _ Ldy JW Gy dogied Jelee  chpniadl dsgiad)
3- Economic and financial evaluation of . "
the electrical projects: Costs and revenues | -&5weS) bl (& ddlasall Jisadll (ggind Gimsgatl
evaluations, Lower-cost solution, ot 1 AuilgSl) aliall ) galaiBY) andill -3
assessment of the feasibility of fund | ' ) N : . o
placement. Chabagi (gan anis ¢liall AAl (s cclailally Cailsal)
Content | 4- Estimation of the electrical projects s | Soianal)

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
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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).
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- Hydro Power Plant il cllaadl) —4 ) yaall
1- Physical foundations and principles: P 4l fgalally Gan) —1
- Turbine  compressor: Hydrostatic , ) . . .
pressure Hydrostatic ) Al Sobiny) il :ddall el
- Density or thickness (pressure
: 3[?59((:3(')23;\39; ?r?:eﬁal friction (Density or thickness) 43t {
Content | Hydrodynamic pressure ¥ el Oisll- < ‘
- Equation of the continuous motion of . . fgo -
. Jall Sliay) -
water atoms _ T sl Easd
- Bernoulli's equation for the ideal motion | Hydro dynamic )  Jlll  Sweliall  Laaal-
of water atoms (pressure

- Calculating the loss of water energy in
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the movement of water atoms

2- Waterfalls and their field of use - the

principle of using water energy

- The power extracted from a water drop

- Classification of river watersheds

- Types of river water dams and hydraulic
installations

- Types of hydroelectric (river) power

stations and their field of use

- Determining the amount of water stored
and the designation of the electric energy
produced.

3- Water turbines - their working principles

and types

- The principle of energy exchange in
hydro turbines

- Electrical connection diagrams for
hydroelectric power stations

- Basic technical indicators of the main
electrical connection scheme of the
hydroelectric station

- Selection of electrical transformers and
their technical specifications for the
hydroelectric station

- Generator options for
power station

- Selection of medium and high voltage
circuit breakers in the hydroelectric
station

4- Economic study of the hydroelectric

station.

5- Practical applications for the study of a

hydroelectric station.

hydroelectric
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5- Protection of electrical power

Subject duilygSl) Bpadl) akai dslas =5 Aal)
) systems g Bl ol & Al
1- Main protection systems: Overcurrent | < lall 5L (e dpleal) dawsddl dlaall ali -1
protection, overvoltage protection, | 5, _y Gl ilelle fall saly e doleal
directional protection, differential | ~ T - JJ ’A “_*J UA* -
protection, distances protection. bl Lleal) bl
2- Generators protection system: External | - s -0 aleall 14l cialsall diles ki -2
Content | short circuit protection, unbalanced load ) i C i Ggiaall

protection, stator short circuit protection,
longitudinal differential protection, single

phase winding short circuit current
protection, transverse differential
protection, protection by using filters,
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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
blocking schemes, distance protection,
early arc flash detection, Bus-bar
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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.

6- 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.
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8- protection of electrical lines that fed | -8l e 513l Luilyesl daghadl) Llas s -8
from both sides: 3 phase short circuit o i i
protection, double earth fault protection, | 0 &bl k¥l Gn sl LS o dlead)
over current protection with directional | _aac) jlall oo Zoleall () pe e liad) il
relay, phase to earth short circuit protection, | . . . e s
protection by using zero sequence current Ayl el Sl e Aleal) cdalal] ASla)) o
with the filters, directional protection | ae alic¥l (il Ll aladiul Llaall (¥ ae
,Integrated digital protection systems for | . s C ol 3 s
thelignes that fgd fl‘Ol’Fl)’] both sides.y Rl ol il Baledll Ll cnladid
9- Ring electrical network protection cOhall (e 8laaall Jaghaall 40 )
systems: Impedance relay and modified | ;o ) dls ddlal clsl) Ll Wi -9
impedance relay, distance protection for 3 ) ) )
phase short circuit currents, distance | <UL oo Adladll dleadl cdladll dailedll dSls

protection for _phase to ea_rth short _circuit st Sl e doilad) Lleadl ¢ GlebY1 Gu yuadl)
currents, digital/numerical distance | _ R . L
protection  systems, Integrated digital | ¥ <Rl ddlaall el bl Y] g okl
protect:(on systems for the ring electrical AtV aSleal) alasnuly dalal) clKul)
networks. . Sl A Ll i .
10- Short transmission lines protection O dclenl) :apall) 4t o ] ) dbes o0 —10
systems: Differential protection for 3 phase | «ix¥shll dlalall dLlaall ¢ lsha¥l Gu juadl cilyls
short circuits, longitudinal differential | . . . e gs p

_ ' ) _ Alaall QlbY) Gu el @hila G d)ka)l dsleal)
protection, phase comparison protection, | ~ S OF o i
phase angle comparison  protection, | sl ball )k e clpgll jshall Ll 4)kke
transverse  differential ~protection, pilot il el Aubealil) dleal
protection schemes. . L o
11- Protection of transmission lines using | 43l Clayill alsdialy 4:y¢<l) Jaghil) diles —11
portable  high  frequencies:  High | s iassdl flgesd) aldl clas ) Al 4 gasal)
frequency portable channels wused in “u B s Al st e ] L
protection systems, components of portable | ¢ Isanall Blladl Claagll ligas pualie oy o
high frequency equipment, directional | ilalall Llall Al Clanal Lalasy) Llal)
protection  using  high  frequencies, s e o &
differential protection using phase angle rgeaall Bl Ak e Sigll okl Al A jlae

comparison on both sides of the protected

line.
Subject 6- Graduation Project BlaY) g9,8a -6 Al
Content Sgiaall
Head of Electrical Power Engineering Department Al et ABUal) daia eu-ug o)
Dean of Faculty Mech. & Elec. Engineering Al el g ASuilSall dwaigd) AL Lias
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