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L School Engineering
2. Department Electrical Engineering
3. | Program title (Arabic) ¢ S0l Auatighi pfieaala
4. Program title (English) Master in Elcctrical Engineering/Power
S. Track } Thesis
First: General Rules & Conditions: - T
Plan Number| speciatization | P& | pepst| | school # | ¥ Track
31 8§ ; 03 09 Thesis

1. This plan conforms to the valid regulations of tt

2. Specialties of Admission:

e programs ot graduate studies.

- The First Priority: Bachelor in Elecirical Engineering, Bachelor in Electrical Power
Engineering

Second: Special Conditions: None.

Third: Study Plan: Studying (33) credit hours as following:

1. Obligatory Courses (15) credit hours:

AQAC-F-011-1

L . Credit | o . e Pre/Co~
" Course No. Course Title Theory | Practical, r Y
_ - Hrs. 7 requisite
0903777 Research Methodology 3 3 - -
0933741 Lincar Systerns 3 3 -
0923785 Advanced Fower Syster; Protection 3 3 - -
0933786 Renewable Energy and Disoibuted 3 3 - -
Generation :
0933789 Power System Operation and
Economics
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2. Elective Courses: Studying (9) credit howrs from the following:

Course No ' - Course Title 1 C#edi_t Theory Practiéal. Prg/f??-
: . . rs. | . requisite
0943701 Digital Signal Processing and Filtering 3 3 - -
0923742 Advanced Control Systems 3 3 - -
0923771 Electrical Machines ard Drives 3 3 - -
0903780 Smart Grids and Sustaineble Electricity 3 3 - -
0923781 High Voltage Engineering | 3 3 - -
0923782 Power System Planning and Reliability l 3 3 - . -
0923783 Power System Stability and Conrol 3 3 - : -
0923784 Advanced Power Electronics 3 3 - i -
0943787 Power Distribution Systems ' 3 3 - ’ -
0923788 Power Systems Quality - % ‘ 3 3 - 1 -
3. Thesis: (9) Credit hours (0903799).
“Dotes
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Course Description

0943701 Digital Signal Processing and Filtering

{3 credits)

Review of discrete time signals and systems. Z-transform. Discrete and fast Fourier
transform. FIR and IiR filter design. Multirate digital signal processing. Introduction to
digital signal processing system design. Applications of digital signal processing.

0933741 Linear Systems

Linear spaces and operators. Mathematical

description. Input/output description. Stability.

observers. Some properties of rational matrices

(3 credits)
description of systems. State-space
Controllability, observability and
Matrix functions, Identification and

estimation. Composite systems. Feedback controllers. Minimal realization. Model

matching.

0923742 Advanced Control Systems

(3 credits)

Simulation methods: Matlab, Simulirk and Labview. Review of linear conventional
control. Nonlinear control systems with Layapunov stability. Introduction to optimal
control. Decoupled control. Adaptive model reference control systems using variable
Structure systems. Intelligent contrel methods: Fuzzy control, artificial neural retworks,
genetic algorithms, and variable structure systems. Hybrid intelligent control methods.

0923771 Electrical Machines and Drives

(3 credits)

Electric machines review. Transient analysis of serjes-parallel circuits, numerical solution
of differential equation using Matlab and Simulink. Induction to machines: steady state
operation, dynamic model in stationary and rotating frames, D-QQ model of three-phase
induction machines. Synchronous machines: steady state operation, rotor angle, dynamic
model in stationary and roteting frames, D-QQ mcdel of three-phase synchronous
machines. Wind energy systems: wind turbine, wind power, speed and pitch control,

induction generator, doubly-fed induction gene
g ¥ 8

rator, brushless doubly-fed induction

generator, permanent magnet generator. AC motor drives: introduction, induction motor

drives, synchronous motor drives.

0903777 Research Methodowogy

{3credits)

Writing, presentation, literature review and research techniques. Methods of soluiion:
q

Analytical, numerical and experimental. Report
Abstract, introduction, analysis,

experimental procedure,
conclusions, recomitriendations aacl references.

Dissertation and Thesis preparation:
resulis, discussion,
Publication: Referencing, citation,

plagiarism, ethical and professional resporsibility, journais and conferences rarking and
impact factor. Research funding and financial support.
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0903780 Smart Grids and Sustainabie Flectricity (3credits)
Smart grids; transmission and distr’bution networks perspectives. Distributed low
carbon technologies. Photovoltaic systems: impacts and challenges. Decarburization of
heat and transport. Electrical venicles and heat pumps: impacts and challenges. Active
network management. Congestion and voltage control of distribution networks with low
carbon technologies. Sustainable eleccric?ty systems. Low carbon thermal generation.
Wind generation. Cogeneration, micro CHP, tn—generatlon heat storage, heat networks.
System level integration challanges (oparatioral reserves, imnact on convenfional
generation, capacity credit). Emissior. models and indicators. Role of Storage facility and
demand response to low carbon system operation.

0923781 High Voltage En gn‘eeung : {3 credits)
Introduction to high voltage engineering. Conduction and breakdown in gases, lquids
and solids. Applications ¢ N m:,uldtmg meierials.: Generation of high voliages and high
currents. Measurement of hign voitages and current. HV overhead line insulators.
Calculation of voltage distribution a.ong insulators. High voltage bushings (types,
design and applications). 'V cables. Corona discharge. Circuit breakers.

0923782 Power System Planring and Keilability - (3 credits)
Load Forecasting: peak demand and energy. (eneration planning: capacity resource
planning (conventional and nonconventional power plants), reliability and capacity
reserve, generation expansion, cost analysis. Trapsmission planning: concepts, corridor
selection for determining phiysical and elactrical characteristics of lines to be construcied,
reliability analysis. Distribution planning: types of distribution systerrs, planning for
reliability, distribution systerr engireering: sybstation location, sizing and feeder
location. Impact of renewable penecation and deregulatior on power system planning,.

(923783 Power System Stability and Control (3 credits)
Synchronous machine characteristics: steady-state and transierts analysis, introduction
to power system stability: rotor angle stebility, volitage stebility, long and short term
stability. Stability problem: swing equation, steady state stability, srnall disturbances, and
transient stability, multi-tiechine system:s, muli-machine transient stabiiity. Power
system control: introcluction o pasic contrci loops. Load frequerncy control: generator
model, load model, prime roover model, governor model. Autoraatic generation conitrof.
Reactive power and voltaze contro:: amyplifier model, exciter modet, gererator modcel,
excitation system stabilizes rare feecback. Ixcitation system stasilizer Pils controller.

0923784 Advanced Power Llecirovics (3 credits)
Power electronics basics roeview. Non-lzolated converters: Cak corverters. Isoiatea
converter: forward coaverter, tlybace converter, fuli anc half biidge ccaverter. AC/AC
controllers: introduction, sing'e and tarce phase converters, cycloconverters. Matrix
converters. Multi-level inverters: corcent and types of mul 1ewl inverters LJque
clamped, flying (,apauior and cascaded maulii-level inverte {4
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voltage DC transmission, fiexibie AC transmission systerns, static VAR ~ompensation,
interconnection of renewables to the utility grid. 1

0923785 Advanced Power Svster Frotection (3 credits)
Power system protection review. Distance protection schemes: perm.issive Under-rsach
transfer tripping, permissive overreach transfer tripping, directional comparison
blocking, and direct transfer tripping. Rotating machines protection: stator and field
faults and protection, loss «f ¢xadation, ard abnormal voltages. Difierential protection
principles: line differential, trarsformer ditferential, and bus-bar differential: low and
high impedance bus-bar orotection. Numerical relaying: introduction, protection
philosophy, basic hardwar: anc protection schemes, protecidon.  algorithins,
microprocessor applicatior to proteciive relays, Matlab simulation of numerical relays.
Communication schemes for power svstems protection: power line carriers, optical fiber,
and microwave. Prctectior. schemes for the distribution network with distributed
generators: protection phiiosophies and challenges, fault cbalauerfahcs ot renewsbles
including PVs ard wind generators. Adaotive reldying.

0933786 Renewable Energy or: Disteibuiei Generation (% credis)
Drivers for renewable energy and hientives schemes. Wind pewer generation. Sviar
photovoltaic generation. Distribution networks with Distributed Generation (DG).
Impact Studies of DG on distsibution retwerks pbwa flow studies, fault studies, power
quality studies and protecticn studiest. Impact of DG on distribution network design.
Connection costs and chargzs. Allocetion of losses with DG, Pricing of distribution
networks with DG.

(943787 Power Distribufion Svsceme {3 credits)
Distribution systern planning and avtoradon. Load characteristics, Application of
distribution transformers. Desigaof >oh wieemission Lines and distribadion Subsstavions,
Design considerations of pu'llfh)‘ syswems. Lesign cetsiderations of secondary sysiems,
Voltage drop and power icss calcuiations. Application of capacitors to distribution
systems. Distribution syst=c: voltage reguistion. Distribution systern: protection.

0923788 Power Systems Quaziity {$ credits)
Introduction to power quality, terms and definitions. Power quality problems, voltage
sage, swell and interruptiorls, Overvoltage transient. Hermonics, source of harmonics,
harmonics initigat! ou, aercacnics filter design. Computer tools for harmonic analysis.
Monitoring power ¢ Soluticn s powen Guality preblemis. Standatds ard
regulations. Study cases. 3

0933789 Power Systerr. Oper:ion and Heonomics {C crecits)
Introduction to optimizatin and optizaal econcmiv system operaticn. Econemic
dispatch. Unit commitment. Eleciricity markets (forward and spot markets}. Price risk

managemertt and contracts. Gptimzl power flow. Locational marginal pricizesSower
-t > . “ ! ‘c'
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system security. Generation investments. Costing|and pricing of transmission netwarks.
Impacts of high penetration of renewable gereratior: en power system oparation. Role of
storage and demand cide managemernt.

0903799 Thesis | (9 credits)

AQAC-F-011-1
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First: General Rules & Condiiions:

Ji S iletien J‘ e oo L g
— L2 I T - N
Plani Mumber! 31 ¢ e b

2. Specialties of Admissiorn: |

- The First Pricrty: Rachielor in Fectrical Engineering, Bachelor in Electrical Power

Engineering

Second: Special Conditions: None.

Third: Study Plan: Studying (33) credit hours as iollowing:

1. Obligatory Courses (24} cradit hows:

Course No.

Course Tirle
Er:

0903777

—— e s o ey leev———
¥

Research Methodcivey 2

i Creai

. ; {  Pre/Co-
Thearv @ ¥oactica) | .
T . requisite

0933741

Linear Systens

0903780

Smart Grids and Sustzinable breciioty 3

i

|

|
I NI

0923781

High Volage cngineering P2
! .

0923785

Advanced Povray Svsfer Provaciv
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2. Elective Courres: Stadvisg (N cradii Boos fom the £ llowing:

" Y ) p r
0933786 | Renewable Exnergy and Distriznite b3 3 : i -
Generation ro ! I
0943787 | Power Disuiburion Systems C 2 ;
0933789 | Power System: Opers‘ion and T | ' ) T
Econoraics ; ;
| i
- —— - - _—— i —

Comprehensive Exam QOQLPI0

notes

AQAC-F-01i-1

'Course No. Caourse Title _ i Credij: Theory. ‘ Practical.. Pre/F?-:

. 1 o o Hres. T T requisite
0943701 bigjrél Signa! Pmceqs@ng and £i B e T
0923742 ; Advanced Controi Svaterns Ty T .
0923771 | Electrical Machinct and Drives "!"—Lé' N ; i B | o
092378T | Tawer Systors P g wnd eoforany | T3 T T
0923783 Power Systera Stahitity and Conty - i 5T 3 o o
0923784 \L Advanced Power Biaciromics : ATy T T T
0923788 Power Systems Qualitv mr Y T

e e

e
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Course Descriptior.

0943701 Digitai Signal Processing and Filtaring (3 credits)
Review of discrete time signals and systeins. Z-transform. Discrete and fast Fourier
transform. FIR and IIR filter desigr.. Multirate digital signal orocessing. Introduction to
digital signal processing svstem desigr. Applications o digital signal precessing,

0933741 Linea» Svstermns ‘ 2 ~rerits)
Linear spaces and operators. Mathematical descrintion of svatems  State-space
descriptior.. Input/outpu? deserivtion. Saabrbty. Co teolebility. cbservebility and
observers. Some properties of rational rmatvizes| Mat-ix finctions, Tdentif.cation and
estimation. Composite syatems. Feedback controller- Minimal weaiization. Model
matching. |

0923742 Advanced Comirol Systerns | 15 credats)
Simulation methods: Matiuh, Sirva' vk 5o Labview. Sovmew of L ncar orventional
control. Nonlinear controi systems with Lavsourev stahility. Intrcduction to optimal

control. Decoanled contr.. Adaptiv ool refe. . i woaiil Sy it sl valeble
Structure systerrs. inteifigent conbrot inethcds: Fuzay covtecl, artiiciai neursi nelwoi ks,

genetic algorithims, and v iatle soucrare syst2mé. Fivboicondellipent cordro: methods.

0923771 Electrical Mechires ana Droves '3 crediis)
Electric machines review. Transient analysis of serges-pafallel circuits, rumerical solution
of differential equation usirg Matlab and Simwlink. Incuction to machines: steady state
operation, dynamic rmode! in stanonary and rn.)tatjzirt-;g frames. D-(Q model of thyee-phase
induction machines, Svactionous macranas. steady stats oueration, ToNss anyie, AYNAric
model in stationary and witating fravies. -Q mecs o three phase synchzoncas
machines. Wirnd energy s slerns wined vuiond, Wik sves, sTeed and o conitol,
induction generator, doubiv-fed Loduc.n, wonefay, urasaless o ubly-leid nduction
generator, permanern: caapnal generatos, As wator ity es: introce. tion, indusion motor
drives, synchronous moter drives.

0903777 Rescaren Meti.odoogy i “3arediis)

Wiriting, presentation, iieratire review aiad Lese?rc.}:m fecroigues. Methoas of scluiion:
Analytical, nunerical and 2xperimesntal wenort, Diss aion aried s oredaration:
Abstract, introduction. anaysis, siental oo e
conclusions, recommendsoes and relorsz ces) Tt icatir: Relvenrin g, dlation,
plagiarisin, ethical ana protessional veepos sivuity, joar.
Dok

resubid, LS00,

L

S
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0903780 Smart Crids and Suurwinable |

. \ Sleredits)
Smart grids; transmission ard dietdi>

"in.’.l setwrst: serspectives Distrivated low
carbon technologies. Photcvoltaic svsters. finpagts arn.’ shallergas, Decarburization of
heat and transpert. Flectrics! vebicles ared feal puiave fawacts end challenges. Active
network management. Cor:gestion and voltag co contre: of distribution retworks with low
carbon technologies. Susta! nable electrici Y wsténn 1 ow caroon thermal generation.
Wind generation. Cogeneration, micre CHE. tn—gene"a’r on, heat storage, heat networks,
System level integration chalisness innaationsl ceesrmes Frvan oo romoentional
generation, capacity credit). Emission xaadas and smdicators. -L;-e of Storaze facility and
demand response to low carton sysier dyération.

-

0923781 High Voitage Logiieening {3 vrediie)
Introduction to Migh voltage engineriig, Cundudion and breakeown in gedes, liquids
and solids. Applications o insutlativg g.-,-l-ﬁe_-inls. Ceseepiion of Ligh vouages and high
currents. Measurement ol ‘Jgn vouages end cursest. BV overhead line msulators.
Calculation of voltage dizributior aicry insulators  Fiigh voltage pushings (types,

"

design and appications). F1v aables. Corcia dlsdhaige. et brearacs,

0923782 Fower Sysiem Planring a
Load }*orecas‘:t_ 3 f)eak qnﬂ»ﬂm

| {7 enedits)
v Gerera o vlaradng  czoacity vesource
ral power 3 ui.,) reliabili=v and capacity
reserve, gcnhrat__on m_r.a‘.f.,mm. Lo.-t anzhves Transmis: (n planning: encepts, corridor
selection for deterrmining 1'iveical aad eizaivica: character
reliability analysis. Disiriouaon prariuing frpes of disiiibution svstens, pianaing for
reliability, distribution sviten engmeciny substation .ccadon, sizing and ieder
location. Impact of renewabls FENErBUEST. ATl .‘eré;:; 240N (i PUWET SYATEr P MIULNg.

ST Ol wies o be consty u(_u:d

0923783 Powesr System Steiiay anat unds o | {~ Credus)
Synchronous machine charscleisics: o crate andd transients arsalyvais. introdudiion
to power syster: stabuity wotor ans! vility, Yoatag e i by, Lo onad shoit term
stability. Stebility pu,baer:. SWi V,UM Wit slopdy sieis of DIy sl el talanie s sind
transient stability, vidirechin vreuberoacs F teenasdeid Slani iy, Power
systern coitirol irdrocw.tiin oa»‘.i- CoET 100PE. Luad FTRCUENCY CONDol gellraior

mode!, load model, piime eover Wisdi, ¢ SYETIOT FiOde. AUTKNANE REEETuL control,
Reactive power and voltage contre.. avpliter mbdel, axciter awde!. geroralor taoded,
excitation systeta stabilizes sateerila v Snidation svsem staindes IO conirolie

0925764 Advanced Power 1GECiTon.cs {7 raans)

ik ooy Erfers. laied

Power elcction.cs basics 1oview. Nov-ticddiid oo eiters
converter: forweard corwverie, itvbacs Convin oy, flie o et Dedte wonvendes A AC
controLiers: inlacuciior, sl a g e cotie s, cvddocusvertac, Maieix
converters. Multi-dever o auleis vier ot i ‘ '
clamp ed, llying capaciior, 1 16 castz 4ed

; w30 esde
& ( [EE "lh‘
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Lopree fogreditative o AR sy anze (o
T A ﬁﬂ?«ﬁaﬁ‘-m i ST LR

0923785 Advanved Power Tuster e b = redts)
Power systern protection toofews, Dide o0 stedkicn = fee o Lisdeench
transfer tripoing, permrisdve vt by .t:‘tsﬁm g, easiigr ol LINPE iSO
blOCkil'lg, and direct transier CI‘:)'D‘ Tz '1"{"-“.‘-““-':_‘1g ren oo grorerions shecr and Beld
faults and wraiection, loss ~ exoda o oo oL oadeoeel Ledases Ditlarant av veotection
principles: tine differsntia’. transforryer civ rentiel a uT Lug-par differs low and
high impedance busbar zrotectns  Mumzrigal 1 ayisg: intodudion, protection
philosophy, basic hardware ard piclecdon  soaeraes, pidtecion a"y ihing,

microprocessor apphcation 1o protsciive TRy 5, Maﬂa}* cmmleticn of narmerical relays.
Communication schiermes foi mowes svsiar ratecs oo o v onr- Lo viica] fher,
and microwave, Protection schen o :o oo con disnen . one nabeosc et absuibuted

gererators: Proacaon. pi dhol alss nan e TANgES, el aEbACun L aih ol @ @wEL S
including Fvs wed wiod gros atore g e relayoy
\

0935786 Rennweb oo e e 000 - 0 el e 8)
Drivers for cenewable encigy asd faeniooe schenes Wid wower genexation. Solar
photovoltaic generation. Tisiriba wor netve ks witio Dhis ribliad Ceneration {DG).
Impact Studies of DG on oistriputios: netwones (powes Liow stucies, inui stuae s, power
quaity stuaies and protecion studies r dapace of DG A disiclbubion pweos ors desigin

COﬂI‘le(UOH Ccosts Al CilaXes, Ablovine w18 LO‘T--fw LD 1.:»«.12“;@ i ,l.-:‘-J.bu‘i]Uﬂ
networks witn DG,

0943737 Power WHsiribiion Sesins : {3 credirg)
Distribution svstemn planyirg and astoest on, Lead faraceder s Aonlication of
distributicorarsioriners. .-.Jt*.-,'ig,'u OF Dt vz dSSROLL LTIz GNG JST UTION DL SIALONS.
Design considziations of pomary stz isgn corsidersions of se.ondary systems.
Voltage G:o0 and power (05§ elonmatioss Applicebon ol capaafcr 1o Jisiribyion
systems. Distiipuiion sysvern voltave e iuintion, 0D AL sy ST Lrin@l i,

0923788 Posser Syeterms ety ' e i)
Introductcn to Lower gua'ity, terrr e andd & -’mitiorv 5 trayer qralite vehlems, voltage
s, 3anene AF Barrpoaics,

sage, sweil anvi mte-lmpu P8 Overelive transient

P BRATTUOOIC A0A S,

harmonics raitivesion, ar nrnss bores £vr . Coam ey E
son- Srederds end

Mordtorng powsr Caase n Seiut oo el e
regiLaiions Svady cascs

0923780 Power Syster Onzoation st 7o o v og v,

Introductcn e ol dait Ono A e s
dispatch. Unit cormuaiimery. Erecidony ek
manageraent and coniran - Upiner oot '~f’L()\”.n i.’t,‘r‘,r SHELE) SIS r; HIETSS TR ERER NI |

‘)u T .
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system security. Generaticn mvestrnaris. |
Impacts of high penetratior of renewvabie &

NG
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