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hurso ile: 56I22 Digial Systems 1
Moo Mec./Lab.: 33 Heurs per week
(Zlass: K06,

Q Course Ontline

{- FIMING CTRCULTS

' 1.1= Impoiance of liming cicuils

1.2- The 555 intermal coufiguration

_ ; i.3- The 555 as a monostable

* B 1.4~ The 555 a3 an aslable: »wath BC 50-100%%, «with DC G- 100%

TR 5= The 74121 TT1, ene-nhed A
1.6~ The Schmitl wipger

h 141: MSI COUNTERS & APPLICATIONS

. 7. 1= Umidisnctional counters

3.2« Progrsmmuable bi-directional counters

2.3 Peagn of modulo-N counter vatng les,

2.4« Applieations .

’ 3 M&-l REGISTERS & APPLIC ATIONS
1 = Deaign of uhifl registera: -8180, -S1PO, JP120, -P1IFO

1', i

3,2« The bi- directional stilt regisler,
% 5 33-The voivessal shafl regailos

' i,, 5 34 Applicalions
| 4= BTA N[JMLB COMBINATIONAL MODULES
‘ i 4.1- Binavy Jeeoders
Ay A& Binary encoclers

¥ 4 3- Prionily enceders
¥y 1.4~ Multiplexers and Veetor Multiplexers
B 4 8 Dermnltiplexers and Yector Detnultiplexen
g {.6- ROMNa

. 1.7- PAL#
1.8- PLAS
1.9+ Inplementation of Boolean expronyions woing; Decoders, -Mulliploxers, RO, PALs, PLAS
. 4.10- Comparison of ditTerent npproaches
il 4.11- Arbitrary wavelcnmn generabion

4. 12+ Heybonrd encoding

L=

A
B < SEMICONDUCTOR MEMORIES '

=g ' 5 1- Tel-atale devices and prinoiple
s i 5.2 Dehnliong
e . &%= A 1shil memory ecll; <Slalie, - dynamic
] f vode Pum nrcluteotisne:
N L5 el PROA. EPROM, EEFROM

L ﬁ'a : : %6 Applieationat

B 2 6= OPTOELECTRONIC BISPLAYS & CHARACTER GENFRATUR
l 50 @)= Numerical dispinys
¢ [ 6,2+ Ripple blanking
‘ S 6.3 Alphanumeric display
= B 6.A= Applications

" |.,-qn. [l
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7.1~ Sequential ::.},rslcma spamﬂ;,ahans

7.2- Stale diagram

. 7.3~ Mealy and Moore archilecture model

7.4- Amlj.'sla of synchronous sequential systems
7.5- Design of synchronous sequential systems
7.6- Distinguishable and equivalent stales

7.7- State minimization procedure

5. DAC & ADC CONVERTERS

8.1- Amplitude quantizalion

8.2- Time quantizition ( Samphling )
8.3- Digital-lo-Analog Converler
3.4- Analog-lo-Digital Converter

lLAB. EXPERIMENTS

|- Counlers

2-'Shift registers

3- Encoders/decoders, mux/demnux
4- Timing circuils

5- Memory devices

6- A/D and D/A conversion
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’
FEWI Electric Machines 11 8
CredivLec/Ree/Lab ; (4, 3, 0, 3).
Promotion ; E07/Power Electronics/Drives

|- Main types of AC machines

2. [EM.E in AC machines windings

3- Three-phase and single-phase windings of AC machines
L 4- E.MF. in AC machines windings

5- Revolying helds

F Part one: Basic Concepts  —~

I Part two: Synchronons Machines =
' 1- Main elements of synchronous machines
) 2. Operation as three-phase alternator
3- Single-phase aliernulors
l 4- Operation as (hree-phase molor
5. Single-phase synchronous motor

' Part three: Asynchivonons Machines -~
1= Different types wned Construction
2- Operation s three-phise motor
13- Operation as thive-phase asynchronous generators
4- Operation as single-phase motor

Laboratory experitnenly

1- Alternator; Behii-tishenburg and Potier dingram, Load studies (isolated), Connection 1o
network, - {

2- Synchronous 11t Mordey curves, Blondel diagram,

3-" Asynchronous nwtor Cirele diagram, Identification of the equivalent circuit, Load studies.

4- Operation as asynchronous generator,

5. * Arbre électrinne’ Flectric
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Course tille: EE332 Power Flectronics 1 =/
LELME.mﬂh.:ﬂjfﬂﬂﬂH hiours per a week

Class: E06

-

Course Oultline

UCTION TO POWER ELECTRONICS
1.1-Definition of power electronics

d B 1.2-Types of power swilches used "
: et 1.3-Converter lerminology

H | | .A-Power frequency domains

¥  LINTROD

A 2.POWER DEVICES

' 7 |-Power rectilier: ‘Thyristor, TRIAC, gale turn-ofl switeh ;Development ol the
operalion from the Schottkey diode and low iransislor analogy

2.2-Major characleristics and parameters of the Jdevices wilh particular reference (o
available device and data sheels 2

2 3-Thermal perfonmance undler normal and Tault
heat sinks

2.4-Gating requirements

condilions: s will involve work on

3-POWER RECTIFICATION
3,1-Single and Three-phase half-wave, fiull wave center-lapped and bridge circuils
3 2-Development of eircuit © ele cireuit waveforms with
R R & L back emf loads
1.3-Prediction of differences between 1
3 4-Operation and use of freewheeling diode
{ and the circuit performance (Vo

3.5-Summarize \be applicalion areas of each circul
AVE, Vo RMS,, Poa, power factor, ripple factor, harmonie content)

peralion and compl

deal and practical circuils

-
o "

4-CONTROLLED RECTIFICATION PRINCIPLES
1 power rectifier replaced by combinations of power

1.1-Repeat gection 3 with U
rectifiers and silicon controlled rectifiers
|.2-Phase control principles and the problems of pating ; radiv [requency inleriereuce,
swilching Iransients
1.3-Properties and selection of snubber eircuis
* ).4-Use of graphical performance curves

5-AC VOLTAGE CONTROL PRINCIPLES .

A 5.1-Principles of phase control: tap-changing and integral cycle cortrol  zero volinge

switching)
5.1-Comparison of operational characieristics of the systems
jor voliage; power and harmonic content

< 3.Use of geaphical performance Curves It
5. 1-Compare the merils of the TRIAC wilh the inverse-p arallel SCR arangement

e,

L

e ——
e =L




¥ .DC-DC CONVERTERS

ion in DC systems
of basic DC choppe

its naed o lum off SCR's

and the cirey
{h particular reference 0 waveforms

6.1 -Commutal
6.2-Principles £ circuils wi
erics and paralle] configurations

p. " 1.INVERTERS

-_' y 7.1-Principles of single phase inveriers, including s

L 7.2-Filters and other techniques used Lo improve output waveforms
cy CHANGIN G

cyeloconveriers aud cyeloinverters

a.ﬁnﬁ.i)UEN

penciples of

FAC‘TUH. CH;\NGES
t factor correction

9. POWER
sPrinciples of bagic networks for powe

J in the previous cections will now be applied

CDNI'ROL SYSTEME
Areas 1o include:

*The principles {hat have been discusse
o industrial and commercial systems

10.1-Motor apeed control syslems
10,2-Lighting systems
10.3-Healer coptrols

. 10-POWER

LY

CT1ON 5Y STEMS
1.1 _Ceneralion and elimination of transicnis

11.2-Cooling and Heat Sinks
! 1_,3-Sﬂlcul.inu 0

PERIMENTS

11-PROTE

£ fuses Lo protect devices

aclenstics of the

1..-&]3()!{;\'1'01{‘1’ EX
{- a- Use of curve \racer and oscilloscol
SCR; TRIAC
b-lLaboralory Jemonstralion
1- a-Display and record all circuil W
wave modie
with R, R & Ly back
h-Observe swilching kransients

e \o display the major char

rrenl

of reverse-recovery cil
fe phose 1

aveforms in 808 ectifier operaling in Lialf-

emf nnel freewheeling dieele londs

c-leasure oulpul parumelers
d-Laboratory demonstration of ﬁ'l:quclw'_.f-apecln1r1~.
o-Repeal () with fullwave center-tapped and Lridge Detworks’
3-Repeat (2) for 30 halfivave and fullwave bridge
{-lnvestigale basic pha se-shifl nebworks siog C-Rand C-R and DIAC networks
5-Repent (2) with rectifiers replaced with combinations of rectifier and SCR's

erse paraliel SCR's

-phase AL phase control using TRIACS and v

§- n-Inveshigale 1
wavelorm

b-ote RF1on wpul

- troduce RF1 JuppIess
o all circuil wa

jon fillers
renit performance with

veforms and compare ci

d-Display and recor
¢ available performance data for Po;Vo; harmomies
e
o

Lﬂ. k.
| A _ %
b
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7- a-Investigate the performance of DC commutation circuils
b-Evaluate the performance of DC chopper

8-Evaluate the performance of basic parallel inverter circuits
9-Light control circuits : investigale:
a-DC fasher
b-AC [lasher g
c-Ring counter
d-Chaser
e-Lump dimming systems
Record all cireuit wavelormis

10-Motor speed control '
Openand closed systems for the coptrol of the DC wolor and Uie umiversal molor




CourseTitle  : EE402 Lineor systems 1I: Discrete-time Signals und Systems | ¥
" Lee. 7 Ree. / Lab, @ 03 /00700 Hours per week '
A Cluss:E07

1.1: Review of the properties of discrele lime signals

1.2; Basic discrete-time signals

L.3: Brief Review of Ihe properties of continuous lime Linear time- invananl
svalems B

o Chapler L Discrete-time Signals and syslems

Fom'
%
3
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-
=
=
=
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Chapter 2! Discreie -fime Lincar time-invariant systems
3.1: Representation of signals in tevs of pupulses
2.2: Diserete-lime L1 systems: ‘The convelution Swm
2.3: Properties of the convolulion vperalor
2.4: Properties of Linear Time-Invarianl Systems:
- Impulse response and slep response
- Causality, stability, and interconnections of discrele- hwe LT syslems
1.5: Discrele- lime syslems deseribed by conslanl coe Geients Difference equations:
2.G: Doles and zeros of discrete-time LTI syslems
5 9: Delermination of the complete response of LTL systems lo given inpul signals:
Methods of solving linear constant coeflicients Difference equations
2.9: Block-Diagram Representations of LTI syslems Deseribied by linear constant
" coefficients difference equations

1.5 S

3.

-' - - _-—
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Chapfer 3: Fourier Analysis for discrete-time signals and sysfems

3.1: Response of discrete-time LTI syslems to complex exponentials

3 1. Discrele-time Fourier series representation of periodic signals

3.3: Discrele-time Fourier transform of aperiodic signals

3.4: Discrele-time Fourier transform of periodic sigoals

3.5 Properties of the Discrele -lime Fourier Transform and the inverse Fourier
Transtonn

3.4: Polar represeniation of Discrete-lime Fourier fransform

3.7: The frequency response of aystems characlerised by linear constait-coetlicient
Jitference equalions

3.9: First-Order and Second-Order syslems

$.9: Determination of the Transfer function, the impulse reaponge, and stendy atale
response from the lrequency response .

Chapter 4: 'The 72-Transform ' .
1'1: Definition of the Z-transform of a diserete-lime signnl p
1,2: The region of convergence of the Z-transform
1.3: The Inverse Z-transform .
|4+ Geomelrie evaluation of the Fourier Transtonn from the PulesZero Plot
1.5 Propertics of the Z-Transform
o 46: Analysis and characterisalion of LTI systems using Z-transform)
4.7: The unilateral Z-transform

=




Chapter S: Sampling of conlinuous {ime signals
o L 5 1: Representationof a continuous-lime signal by its samples; The samp
e L0 £7: Reconstruction of o signal from its samples using interpolation

5.3: Sampling in the frequency domain
5.4: ‘Transformations between continuous -lime

ling theorem

and diserele -lime systems

| Chapler 6: Introduction to State variable analysis of linear systems
/ 6.1: Derivation of the state variable model of an LTI system: Canonic

torms
. 6,2: Relation between Discrele stale moddel and
6.3: Discrete stale Controllability
6.4 Discrele stale  observability

al and Diagonal

ihe finite Jifference equation

M




Course titles EEJ21 Computer Architectire
Lec./Rec./Lab.: 300 HTours per u week
Class: E07. ' /

Course Ouiline

1-BASIC COMP UTER ARCHITECTURE
- 1. 1- Inlroduction o assembly language
1.2- Introduction Lo compuler archilecture
1.3-Basic building blocks of computer design
| ./}-Bus structures
1.5- Dala representalion: - data types, - floating-poinl anthmetic

- 2- REGISTER TRANSFER LANGUAGE

J- ESSENTIALS OF COMPUTER SOFTWARE
3.1- Instruction format
3.2-YAX instruction lormat
3.3- Addressing moxles
3. J-Eﬂmmp\e programs

‘;..v._,. My

"‘? 4- C'FU STRUCTURE

b 4.1- Basic CPU architecture

}.2- CPU operation

4.3- Implementing complete instructions
4.4-RISC

5.1- Compulr:r acddition :-md subhwlmn
5.2- Multiplication and division

5.3- Shift instructions

S.1- Bit manipulation

G- MICROPROGRANMNMNING
6.1- Whal 13 microprogramnunyg, 7
i#.2- Microprograpmming examples
6.3-Microprogram branching

7- MEMORY STRUCTURE
7.1-Memory devices
7.2+ Nemory organizalion; - bank, - interleaved
7.3-Cache memory
7 I-‘\.hppmg functions: - direct mapping, - nssocialive mapping, - iJIm.L -sel nssecialive mapping
7.5 Virtual memory -

 3-THE I/O SYSTENI
: 3.1- Addressing 'O dovices
8.2- Dala transfer; - Prugmm-mnlml]t.d LO, - DNIA, - VO channel
3.3- Inlerrupl-driven /O
§.4-Quene VO
3.5- Advanced L/O devices: - disk dnives, -lapes

£




-

9- MICROPROCESSORS

9.1- Microprocessors characlenslica

9.2- Generl microprocessor archileclure
9.3- The Molorola fmily

9.4-"The Intel fanuly

b

10- LARGE SYSTEM ARCHITECTURE
; * 10.1- Archilecture classification:
10.2- Pipeline structures
10,3« Array structures
10.4- Mulliprocessors

o & . wos b e e

1- FAULT-TOLERANT COMPUTER ARCHITECTURE
11.1- Reliability measures

1 1.2« Hardware redundancy

11.3- Static, dynamie, hybrid

i
e e

- -
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Tourse title EEY52 Linear Control Systems
Lec./Rec./Lab.: 3/0/3 Hours per week
IClass: E0O7

Course Outline

- INTRODUCTION TO CONTROL SYSTEMS
] 1. 1-History of Aulomatic Control
|.2-Control Engineering Proaclice
1.3-Examples of Modem Control Systems

§2- SYSTEM REPRESENTATION

¥ 2 I-Dilferential Equations of Physical Syslems
2.2-Linear Approximalions Of Physical Systems
1.3-The Laplace transform

7.4-The transfer Munction of Linear systens
2.5-Block Diagram models

1.6-S8ignal-Flow graph models

1. 7-Computer Analysis of Control Systems

§)- FEEDBACK CONTROL SYSTEM CHARACTERISTICS
g 3.1-Open-Loop and Closed-Loop Conlrol Syslems
3.2-Sensilivity of Control Systems lo Parameter Variations
3.3-Control of Transient Response of Control Systems
3.4-Disturbance signals in o Feedback Conlrol System

3. 5-Steady-State Error >

. TI]ZL PERFORMANCE OF FEEDDACK CONTROL SYSTEMS
, ;, 1 1-Time-Domain Performance Specificalions
o 1. 2-The 5-Plune Root Loeation and the Transienl Response
5 1.3-The Steady-Stale Error

b 1.4-Perfornance Indices
b, 3-second-Order System
+.6-The Simplificalion of Linear Systems

_-.L [HE STABILITY OF LINEAR FEEDBACK SYSTEMS
5.1-The Concept of Stability

2 §.2-The Routh-Hurwitz Stability Criterion

i % 3. 3-The Relative Stability of Feedback Control Systems

£ 5- THE ROOT-LOCUS METHOD

E &, 1-The Roat Locus Coneept

&.2-The Reot Locus Procedure

6. 3-Parameter Design By The Root Locus Methed
6. 4-Sensitivity and The Rool Locus




-.:?.

% 4 FREQUENCY RESPONSE METHODS
7.1-Frequency Response Plota
7 7.Performance Specificalions in the Frequency Domain

73-Log Magnitude and Phase Diagrams

8. NYQUIST METHOD
g,1-Mapping of Conlours in S-Plane

=
L3

".{ ! §.2-The Nyquist Crilerion

e 3 3-The Closed-Loop Frequency Response |
o g.4-The Stability of Control Systems with Time Delays d s
% | b.TIIE DESIGN AND COMPENSATION OF FEEDBACK CONTROL SYSTEMS

9.1-Approaches to Compensalion

) 2-(Cascade Compensalion Nelwork
9,3-System Compensation on the Bode
nebworks

9.4-Compensalion on the s-Plane .
9.5- Compensalion on the Bode Diagrams Using Annlyticil and Compuler Methods

9.6-The Design of Control Systems in (he lime Domain
9.7-State-Variable Feedback

Diagrams Using the Phase-Lead and Phase-lag

-
=

i e by

. LADB. EXPERIMENTS

1- Familiarization

2-"Error channel investigation

1. Simple position control system

1= Closed-loop posilion coplrol systems
5. Simple speed control system

G- Deaclband and slep response

7- Velocity feedback

e -{:11" :r_-d =
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E422 Microprocessors System Desijn

Textbook:  The Z-80 Microprocesor
Ramesh 8, Oaonkor, 3" Edlilon,

Lee/Lab./Credit Hours: (3, 3, 4)
Topies

I, Introduction to Microprocessors
- Microprocessor History and Evolution
Microcomputers and Large Frame Systems
«  Microprocessor-Based Svatoms Arehliectire
2. Microprocessor Arehiteciure
< Liengral computer archifecture
= The MPU
Input/Ouipui
A Compnrizson of Typleal Microprocessors

=

[he Z-80 Microprocessor
- MPU Signnl Deseription
Programming Maodel
= Memory and 1O lnterfacing

b Z-80 Assembly Langunge Programming

= Imatruction Set nnd Machine Languoge Prograniming

«  Addressing Modea

= Introduction to Z-80 Assembly Language and Programming

- Asgemblers and Software Development Tools
= Stacks and Subroutines

- Programming Examples

3, Memaory Interfacing
«  MPU Timing Dingrama
- Timing Congiderations of Memory Devices
- Memory Organization and Address Desoding
- Memory Expansion
< MT-B0AZ Memory Map
. 1/ Interfacing

= Imerrupt Hoandling Technigues
= Simple Inpul/Outpul Devices
/O Deviee selection
Mragrammable Interlice Devices:
= Intel PIPL 245
- Zilog Parnllel lnpul Gutput (P1O)
= ZHog Counter Timor Cirouit (CT0)




7. Direct Memory Aceess
- DMA Concepls
. The Z-80 DMA Structure

8. Micrupruucsmr—ﬁnml Communications
. Introduction to Digital Communication
' . Serial Communication Interface Adapter: The
- RS232 C Interface Standard

l - Modems

9, Designing Micmpmuussur-l'inscd Syst
I - Application Examples

MCG6850

ems

10, Trends in Microprocessors Technology

|- Getting Familiar with the MT-BOAZ Microcomputer
2. Arithmetic Operations

3. Data Conversion and Manipulations

4- Event Counting and Interrupt Handling

5. 1/0 Interfacing through the 8255 PP1

6- Waveform Generation (DACs Interfacing)

7- Data Acquisition (ADC Interfacing)

| - .
| S THR e -
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Course litle: EES3] Power systems
Lec Rec./Lab, : 3/0/3 Hours per week
Class: E07

Course Outline

1-BASIC CONCEPTS

1. SFRIES IMPEDANCE OF TRANSMISSION LINES ' e
9. 1-Types of Conductors
2.2-Resistance
2.3-The Influence of Skin Effect on Resislance
7 1-Tabulated Resistance Values
1.5-Inductance of a Conductor Due to loternal Flux
2 6-Inductance of a Single-Phase Tow-Wire Line
7 7-Induetance Of composite-Conduclor Lines
9 §-Incluclance of Three-Phase Lines With Equilatera] and Wnsymetrical Spacing
2 9-Bundled Conduclors
2. ll}vaml'I&l-Circuil Three-Phase

3-CAPACITANCE OF TRANSMISSION LINES
1 1-Electrie Field of a Long Straight Conduetor
3.2-Capacitance of n two-Wire Line
3.3-Capacitance of a Three-phase Line Wiih Equilateral and Unsymetrical Spacing
3.4-Effect of Earth on the Capacitance of Three-Phase Transmission Lines
1. 5-Bundled Conductors
.‘-.B-I’Eu-alleIaCimiil Three-Phase Lines

LCURRENT AND VOLTAGE RELATIONS ON A TRANSMISSION LINE
A.1-Representation of Lines
4.2-The Short Transmission lines
1,3-The Medium-Length Line
)4-The Long Transmission Line
1.5-The Equivalent Circuil of a Long Line
1 6-Power Flow through a Transmissicn Line

SREPRESENTATION OF POWER SYSTEMS ; :
5.1-The One-Line Diagram
5.2-The Impedance and lReaclance Dinarams i
5.53-Per-Unit Quantilies
5 4-Selection of Base for Per-Unit Quantities .
5.5-Per-unil lmpedances ol Three-Winding Transformers

LNETWORK EQUATIONS AND SOLUTIONS
6.1-Node Elimination by Star-Mesh I'ranstormatons
6.2-Equivalence of Suurces
6.3-Node Equations

6.4-Node Elimination by Matrix Algebm ' d ol ;
6 5-The Bus Adinillance and lpedance N fatrices i ReY
i _ ;[“1‘:;'

TR "

ey "l""l!-‘;'a ifhe E :




A

-

g B

7.LOAD-FLOW STUDIES
7.1-Data for Load-Flow Studies
7 2.The Gauss-Seidel Method
7 3-The Newton-Raphson Method

7 A-Digital-Computer Programs

3-SOME PRINCIPLES OF LOAD-FLOW CONTROL
 8.1-The Synchrenous Machine el
% 2-The Effect of Synchronous Machine Excilation
8 1-The Power Angle of n Synchronous Machine
5.4-The Specification of Bus Vollages
§.5-Capacitor Banks
.6-Conlirol by Transformers

9. LCONOMIC OPERATION OF POWER SYSTEMS
4 1-Distribution of Load between Units within a Plant .
0 2-Transmission Loss as a Function of Plaut Generation
9 3-Caleulating of Load between Plants
9.4-Alternate Metheds of Computing Penalty Foctors
9.5-Automatic Load Dispatehing

LAB EXPERIMENTS

1-Safty and the power supply
2-Power Flow and Vollage Re
3-Phase Angle mx] Voltage Drop be
1-Parameters which afTect Real and Reactive Power Flow
5.Parallel Lines, Transtormers and power-Handling Capacity

6-The Synchronous Molor and Long High Vollage Lines

7. Transmission Line Netwoiks and the Buck-Boost, Phase-Shift Transformer

4-Power System Transicnts

gulation of a Simple Transmission Line
pween Sender and Receiver

.
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Prg ramimes d'dtudes ' lngi niours an Flactruin huigus

LE 2 1/4I2 RLECTRONIQUE DE PUISSANCE ~ ®
(option: Commande et Machines Electriques)

VOLUME HORAIRE HEBDOMADAIRE ;

COURS

D

™ |

3h

1had

Lh30

I-1: Introduction
Lea Caleg.

Montages Redregseurs
« monophasé

- polyphasé
= triphagé

= En demi pont.
= En pont

!l Réaction d'un redresseur sur le réseay)

|
d

II-3; Les Hacheurs

= hacheur sédrie.
i - hacheur parallle,
! - hacheur révernible

IV-4; Techniques MLL
IV-6: Onduleurs & Résonance

V-1: Les Gradoteurs
V-2! Les Cycloconvertisseurs

VIL: CIRCUITS DE COMMANDE

VII-2: Cireuit de commande d'un
VIIL APPLICATIONS

¢ I ELEMENTS SEMI-CONDUCTEURS EN EL

I-2: Lea diodes (diode de Redre sgement,
I-3: Les Thyristors ( SCR, TRIAC, GTO)
I-4: Lea' Transistors (BJT, MosFet, IGBET)

Fonctionnement réel d'un redresseur Commands (Fhénoméne d'

IV-5; Onduleurs de Courart (ASCT)

VII-1: Circuit de commande d'un pont Redresgeur
Amplification, Tnolation galvanique . ete...)

Orichileur [ Avee tension rnc_tﬁmlmre. MLL..etc...)

VIII-1: Alimentations 4 decoupage.
VII-2: Alimentations 4 &tages intermédiaire HF.
VII-3: Compensateur statique d'énergie réactive,

TP Electronlque do Pulsgance

ECTRONIQUE DE PUISSANCE

diode Rapide, diode Shoteky)

I-3: Protection des #léments semi-conducteurs
| Il CONVERTISSEURS COURANT ALTERNATIF - COURANT CONTINU
: LI-1: Redressement non commundé (avec différentes charges: R.LE)

Paramétres de Performances (FP, FD wtte)
[I-2; Redressement commandé & Thyristor,
Montages Redresseurs Monophasé
+ Complétement commandé
+ Semi-commuandé
Mortages Redresseurs Triphasé.

L

empi¢tement, Ratée d'amorgage,

Il: CONVERTISSEURS COURANT CONTINU- COURANT CONTINU,
[I-1: Principe de la conversion CC CC

MI-2: La Commutation Forcée (Principe, Circuits 8te.) ‘

IV CONVERTISSEURS COURANT CONTINT- COURANT ALTERNATIT,
IV-1: Principe de la conversion CO CA

| IV<Z; Onduleurs de Tension Monophasés et Triphasés (avec charge R et RL)
-3: Paramétres de Performances et ftude Harmoni ques

| Vi CONVERTISSEURS COURANT ALTERNATIF COURANT ALTERNATIF.

= Principe de [a conversion CA OA (Fréquence Fixe)
= Oradateur Monophasé (Charge R et RL)
- Gradatewr Triphagé (Charge R)

- Principe de la conversion Ca, a, [Fréguence Variable)
- Cyeloconvertisseur avee et sang Cotzwi e Circulation
* Cyeloconvertisseur & Enveloppe,

VI: Notions de dualité dans les convertlsseurs statiques

(Iymchronisation, Géndration d' impulgions,
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. Redressement non commandé monophasé et triphasé (charges R,L.E)
- Redressement commandé monophasé et triphagé (charges RLE)
- Composant en commutation (BGT, MOS)
- Hacheur 4 thyristors
» Onduleur monophasé
* \ réponance
* 4 gource de courant
- Gradateur monophasé (charges B, L}

I
I#
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ey EE433 COMMANDE ELECTRIQUE 1
1 (Ciption: Communde )

VOLUME HORAIRE HEBDOMADAIRE ;
lll' T] VHIH VHH [ vim

COURS D P
[ 3 1h30 1h30 |

L= I GENERALITES
] - Rappel sur les caracteéristiques mécaniques des machines 4 CC
I - Rappel aur les procédes de démarage et de fremnage des moteurs 3 OO0
L - Caracteristiques des systémes de commande (Stabilité, Rigiditd, Progressivité er gamme Jde réglage,
]rem!-_-rnfnl ~ete)

[ O CARACTORISTIQUES DE RéGLAGE
= Bhdostatique
] = par variation de la Tension d'alimentation
= par varintion du Flue ' éxcitation,

[I: ASSOCTATION MCC/REDRESSEUR COMMAND |
j = Fonetionnement en 2 Quadrants
* Conduction continue et digcontinue
= Fonctionnement en 4 Quadrants
] ™ gang courant de circulstion
* avec courant de circulation
- Reglage de vitesse d'un moteur & CC en boucle fermée

j Vi ASSOCIATION MCC/HACHEUR
= Moteur 4 excitation séparée
* Entrainerment
j * Freinage par recupération
- Moteur 4 excitation série
* Entrainement ¢t traction electrique
] ] - Reglage de vitesse J'un moteur & C en boucle farmée

]

V: CHOIX DE LA PUISSANCE D' UN MOTEUR A COURANT CONTINU

TP Commande Electr]gue |
irne annde (Commande |

- Varactéristiques de reglage de vitesse des Moteurs 4 courant continu {excitation séparée et 5érie) et étude
COMparacive,

-

= association redresweur & thyristors / Machine 3 courant conting
*® coracteéristique de regluge en boucle ouverte et en boucle termes

= aggocinbion hrcheur / Machine f courant continu
* caractéristique de reglage en boucle ouverte ot en bouclé fermée

¥
3
]
¥
¥
i
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Course title: EE4353 Process Control and Instrumentation.
Lec./Rec,/Lab.: 3/0/3
Course Outline

1- GENERALITIES OF INSTRUMENTATION & PROCESS CONTROL
1.1- Open loop and Closed loop process
1.2- Terminelogy used in dynamics and Control
1.3- Elements of process Control
|.4- Evaluation of process Control
1.5- Analog Control
1.6- Digital Control
2- ANALOG SIGNAL CONDITIONING (A.8.C.)
2.1- Introduetion
2.2- General type of AS.C,
2.3- Operational Amplifiers (Op-Amps)
2.4- Op-Amps Circuits in Instrumentation
2.5- Power Interface.
3- DIGITAL SIGNAL CONDITIONING
3.1- Converters .
3.2- D.A.C: applications, structure and characteristics.
3.3- A.D.C: applications, structure and characteristics,
3.4- Data Acquisition Syslems
4- TRANSDUCERS
4.1- Thermal transducer: R.T.D., semiconductors, thermistors.
4.2- Thermocouples: principles, types and applications.
4,3- Liquid-expansion thermomelers, bimetal strips,
4.4- Mechanical transducers
4.5- Displacement, location and position transducers
4.6- Capacitive and inductive
4.7- Linear variable differential transformer (L.V.D.T)
4.8~ Level transducers
4.9~ Stress-strain measurement,
4.10- Strain gage principles
4.11- Motion transducers
4.12- Accelerometer principles, lypes
4,13- Optical transducers,
5 ELFMI‘NTS IN DIGITAL CONTROL
5.1- Control System Parameters
5.2- Control Operating Modes
- Two-position mode
Multi-position mode
Floating mode
Integral mode
Proportional mode
Derivative mode
5.3- Composite control modes (P mode, PD made, PID mode)
6- APPLICATION TO TEMPERATURE CONTROL
6.1- Hardware sel up
6.2- Software set up




Cuurse title; EE434 Digitul Control Systems |
Lec./Ree./Lab.: 3700 Hours per week
Class: EO08

Course Outline

- INTRODUCTION TO DISCRETE TIME CONTROL SYSTEMS
1 1-Basic Elements of a Discrete-Dala Control System
1.2-Advantages of Diserete-Data Control Syslams

| 3-Examples vl Diserele-Lala and Digital Control Systens

). REVIEW OF THE Z TRANSIORM
1-Motivatiowrol Using, Z-Transtorm
2-Relationship between the Laplace Transtorm and the Z-Translonm
3.Jelationship Between (he S-plane el the Z-plane

3. 1-Mapping of the Primary strip

3 2-\lapping of the Constant Frequency S
3.3- Mapping of the Constanl Damping -Coellicient Lol
1.3.4- Mapping of the Constant Damping-Ratio Leet

2 4-The inverse Z-transform

2,5-The delayed Z-transform and e Modified Z-trnslorm

e

(08 B

-
i .
a3 I=d -2 E=d

L TRANSFER FUNCTIONS, BLOCK DIAGRAMS, AND SIGNAL FLOW GRAPHS

3.1-The Pulse transfer Function and the Z.-Transfer Funclicn
* 3 2-Pulse Transfer Funclion of the 7ero-Order Hold and the Relation between Gi(s) and Giz)
3.3-Closed-Loop Syslems
1.3.1-The Characteristic Equation
3.3,2-Causality and physical Realizability
1.4-The Sampled Signal Flow Graph
3 5-The medified z-Transfer Function
1.6-Nultirate Discrete-Dala Systems

g 2
e o

-

UL DESIGN OF DIGITAL CONTROL SYSTEMS VIA TRANSFORM METHODS
bo-Z-Domain Stability
| 7. Extended Z-Domain Stability Analysis: hary™s Test
. 1.3-Sleady State Error Analysis
4 J-Routh-Locus Analysis
| 3-Bilinear Transformation
1.5.1-3- and w-Plane Relationship <
1.5.2-Routh Stability Criterion w w-plie .
1.6-5- 2- and w-plane Time Response Characlenistics Correlation
Vi-Frequency Response
}.3-Cascade Compensalion
1 Design of Continuous-Dat:

S ooy e R g

i
X

'l.:H_'A

Ly Continuous-Dala Cuontrollers
y Contrallers with Equivalent Digital Controllers

i T T
ey

50 RoOT LOCWS
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EES31 ELECTRONIQUE DE PUISSANCE AVANCEE
( Option: Commande Electrique )

VHH VHHTD ViIH
COURS TP
S _13 0

[t NOUVELLES STRUCTURES DE CONVERTISSEURS

- Redresseur MLI
« Gradateur MLI
- Corvertissewr Malricielle

I AMELIORATION DU FACTEUR DE PUISSANCE

II: ELIMINATION DES HARMONIQUES
- Introduction (importance et représentation des normes)
= Stratégie de commande & MLI
- Techniques d'injection d'harmoniques
- Filtrage passif
- Filtrage Actif \ i

IV COMPENSATEUR STATIQUE DE PUISSANCE REACTIVE (SVC)
V: TRANSPORT D'ENERGIE EN COURANT CONTINU A HAUTE TENSION (HVDC)
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ck 531 COMMANDE ELECTRIQUES II
{ Option: Commands Electrique )

VITH VHITTD ViH
COURS _ TP
3h 1.5 — 18

Partle 1: PROCEDES DE VARIATION DE VITESSE DE LA MACHINE A COURANT
ALTERNATIF

» Variation de la tension d'alimentation
- Variation de fréquence
= Cascade hyporynchrone

Partle IT: ASSOCIATION MACHINES A COURANT ALTERNATIF / CONVERTISSEUR DE FREQUENCE

- Commande scalaire
- Commande verctorielle
- Commande des machines synchrones autopilotées

I¥ Commande Electrigus I
Sdme année (Commands) v

« Caractéristiques de reglage de vitesse des machines & courant alternatif
* par reglage de |a tension d'alimentation
* par variation de la fréquence
* cascade hyposynchrone

- association machine & courant altermatil / convertisseur de fréquence
* caractéristique de reglage en boucle ouverte et ferméa

- Machine Synchrone Autopilotde

62
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Prog vommes d' il o d legdumen & o Flaginbookuigus
MATHEAUY DE L'ELECTROTECTINIQUE

Vi lune Woralve hebdemudnlive Conre ; 1000; TD 11030 TP 1 lind)

[rkrodiation
fhle @t piecs dus pritdrinux dans U wedustei n lacirolechinigue,
1 Matarlmpd Magndtigues
Tl Lo reagndticne du poiit &4 W i repd oploe
= Parurmedgnd U emn,
» [ i rangss T T,
L2 3o Tenvermug it isine.
- éorie de Weuia
= Théarie de Hea!
o Chuznig déa it leant.
1 Cagatidrination den subolencie magrdtigEee,
« hedstdriaum magndtiques doue
= Laterd o srvagendtaqien ara,

« Compeytement m canbin \Bh
- Comportemant en alborTatlf ( hyséresis, courmds de Fouswlt, phénorréne
dbrnagadtisent). : -
L Memiey dan portes magndtipss of des pannéabiltén nugnetiques (ensila normiali ),
12 Chods ot Simansionnement des malds| sl isandtiuas pour las mashines dlediiqued
L€ Lew wirnanile peiTnanents L)
I distérieus Didlecirliues _
4.1 kappe's i le shatrgs dlectrigue en présence de maléras ditleatrgues- 1'induction dlectrisue
L2 L divnin typos de poliriaalion iy d!l]iu-:tl'lqu-.!u-
13 Conpanternert de Naluctriques en champ altermatil
- Parios didlectriques H
« M baris ded pertes Jidlestriquan.
B4 Lew & FArents mdcanines de cofrhiotion dae lea didlectgae,
LY CIagigd dGha 140 Sld.setriguen
= dluwady normalisda
L4 leolafis st (aoiation
o Clasgon J'lsolunly,
= Direnalormernont de firaletion

L7 Hotion sur la fermodleciriclis ot |2 plezodlectricits

I Matériswas conductaurs,
i M1 Las dlactrone Lbees dune low comboastius,

I TiL2 Prolondewr d= pérdtration t eleyg dlemiaiagndt, qus
IW Matbrimee spracandiictenss,

K + Hetion de supeacondhntivitd,

s - Appliseion 4¢ le suprasundictivitd

i

2

{ {Piterminition de 1'iEduction maghélqe en courmt conting : ublliatien & Dumire
Ja-Cyele Phyadntale

LA aplitermdtry 1 claquage de Phadle inoka e

d«Cadry Epatetn

| Déterminstian de induction magndtiquas

Ditenminatann S la perndalilind gt

" -rvetarrainaion da In ke ince sppeeanin el e prtad Aptoiligeee
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ECS3Y APPAREILLACE ET SCHEMAS ELECTRIQUES
{Option; Machines/Commande/R éseaux)

VOLUME HORAIRE HEBDOMADAIRE ;
[ COURS ™ [\ TP
3h 1h30 |/ 1h30

I TONCTION DE L'APPAREILLAGE,
- Clessification suivant la fenction
« Classification suivant a tension.
= Choix de |'sppureillage électrique,
- Caractérigtiques des appareils.
II: PHENOMENES DE CONTACTS FLECTRIQUES
- Comportement d'un contact
- DifTdrents types de contacts
- Curactéristiques d'un contact
- Contraintes thermiques et dlectrodynamiques
I: PHENOMENES LIES AUX COURANTS ET A LA TENSION.
- Les surintensités.
- Les efforts dlectrodymumiques
- Caleul de la résistance de I"arc
« Effetn de Iare sur |e contact
» Les surtenuions
- Tsolation, claquage, rigidité
- Ionisation des gaz
IV PHENOMENES D'INTERRUPTION DU COURANT ELECTRIQUE.
- Naissance de I'erc(dans ["air et dans I'huile) .
- Principe de coupure de |'arc (dans 1'air et dans I"huile)
- Cenditions d'extinction de |'arc
- Tension de rétablissement
- DifTérentes techniques de coupure de "arc
V APPAREILLAGE DE CONNEXION,
. Les contacts ,Bormes et connexions prises de courant sectionneurs.
VI APPAREILLAGE D'INTERRUFPTION.
- Lea interrupteurs (définition r8le et Caractéristiques)
- Commutsteurs (définition , rile et caractéristiques)
- Cortacteurs (définition , rdle et caractéristiques).
VII APPAREILLAGE DE PROTECTION.
- Coupe-circuits & fusibles(rdle et fonctionnement, types, équations ).
« Relnis de protection (définition, r8le, types et caractéristiques)
- Discontacteurs (définition , r8le et caractéristiques)
- Disjoncteurs(définition, rdle, types et curactéristiques)
VI APPAREILLAGE DE REGLAGE,
- Rhéostat, potentiométre, inductances, condensateurs,
X ELABORATION DES SCHEMAS ELECTRIQUES,
- Conventions et normalisation
- Gymboles deas installations dlectriques
= Mode de repréuentation
- Chblage
- Exemples de lecture des schémas (de cormmande et de puissance )

TP Schémuy ot spparelilages
4bme snnde (Régesux-Muchines ot Commanda))
1/ Installation électrique. -
- Montage simple allumage, double allumage, va-et-vient, cage d'escaliers, luminaire:
- Telerupteurs, muniteries, sonneries, giches électriques, etc.,.
11 / Comnmande des machines électrigues:;
- Commande d'un moteur & un et deux sens de rotation.
- Démarrage d'un meteur en &oile trigngle, doile réaigtance triangle,
- Commande des moteurs b deux vitesaes.
- Démarrage statorique et rotorique
- Démarrage des machines & courant continu
- Monte-charge, machines outils etc. .




f* Course title: EESSS Digitul Control Systems 11
U Lec./Rec./Lab.: 3/0/0 Hours per week
Class: £09.

|-

B I- DESIGN OF DIGITAL CONTROL SYS
= 1. 1-Digilal Controllers

. : 1.1.1-Physical Realizability Considerations

| 3 1.1.2-Realization of Digital Clontrollers by 1D

1.1.3-The Digital PID Controller

~ 3 1.2-Design of Digital Control Systems Wi

Transformation

1.2.1-A Phase-Lead Controller

il 1.2.2-A Phase-Lag Controller

Course Oulline
suurse Lhatline

TEM VIA TRANSFORM METHODS

igital Programming

th Digital Conlrollers Through Bilinear

|.3-Design in the Z-plane Using Rool-Locys Dingram

1.3.1-Phase-Lead and Phage-Lag Control lers
. 1.3.2-The digital PID Controller ;
b 1.3.3- The digilal PD Controller
y 1.3.4- The digilal PI Controller
- | 1-Two-Degree of Freedom Compensation
{ ; 3 1.5-Desing of Robuat Control Systems

-

M 1-THE STATE -SPACE ANALYSIS
i 2. 1-Slate Equations of Discrete-Dala Systems wiil
2.2-Slate Equation of Digital Systems with All Dig
| 2 2.3-The Stale Transition Equalions
. 2.4-Relationship Between State Equations and Trai

2.6.1-Direct Decomposilion
2.6.2-Casende Decompaosition
2.6.3-Parallel Decomposition

*.7-Slate Diagrams of Discrete-Dala Syalems

i Pl.l..
d

¥ - -

i 3-CONTROLLABILITY AND OBSIRVABILITY
e 5.1-Centrollability

| . 3, 2-Obsirvability

z 3 3-Relationships Between Confrollab

Dl + S4-Controllability wnd Qbsirvability Virus Sampli
@ d;'c'ii Design of Digital Observers

i
e
EDESIGN OF DIGIT

Py = =

2 SeMethods of Computing the State Transition Malrix
=.6-Decomposition of Diserete-Data Transfer Funclions

1.6-Design of Discrete-time Systems with Deadbeat Hesponse

sample and Hold Devices
ital Elements

isler Funclions

Cy 2.3-Slale-Variable Analysis of Response Between Sampling instants .

tlity, Observability, and Transfer Functions

ng Pened

AL CONTROL SYSTEMS IN STATE-SPACE
&1 4. 1-Pole-Placement Design By State Feedback (Single Input)

e E'_:-I.E-Fuie-?lammenl Design By State Feedback (Multi [nputs)
¢ & 1.3-Design of Digital Control Systems with Sials Feedback
: r: - 4 4-Realiztion of State Feedback by Dynamic Controllers -

and Dynamie Outpul Feeddbuck

i o Sl

£s
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CE535 Sécurité industrielle

V.HH V.HH VLI
COURS T.I) T.F
1h30 0 0

Chaplire 1:Introductlon
= Défnition
= Les buts principais de la séourite de traval

Chapltre 2! Etats de 1a technique de sécurités
- Acecidents et maladies
- Méthodes de |'analyse du troumatisme de protectioc
= Stawtique
« Méthades monagraphiques
- Méthodes économiques

Chapltrs 3: Dangers présentés par les courants dlectriques

- Causes principales de | ¢lectro-traumatisme

= Causes principales d'électrocution

= Action du courant électrique sur I"individu

= Classification des locaux de protection selon le degré de |'électrocution
= Les locaux & danger éleve
- les locaux & danger particulier
= les locuux sans danger élevé

Chapltre 4:Les cas des contucts avesc le fl1 dlectrique

-Contact bipolaire avec |e rdsean monophasé

- Contact unipolaire avee le réaeau monophasé

- Contact bipolaire avec le réneau triphagé

- Contact monopolaire avec le rdgeau triphosé & neutre igolé

- Contact monopolaire avec le rdseau triphasé A neutre mise 4 ls terre
Chapltre 5 Lamise i Ia terre de ln protection

- Len installations &lectriques qui doivent &tres mises 4 la terre

-Lew normes de la résistance de mise & la terre

- Installation de la mise & la terre,

- Mise & lu terre de contour

- Mise & laterre loignéd

- Mise & lu terre individuelle

Chapltre 6: Les brults et vibratlons

- L'action du bruit et des vibrations sur | organisme humain
- Définition essentielle du bruit et vibration

- Leg narmes du nivesu de bruit admigsible

= Les luttes contre les bruits el les vibrations.




Conrse Title  : EES36 Systengldentificution
Lee, / Ree. /Lab, ;03700700 Hours per weck
Cluss: E10

Course Outline

Chapter 1: Introduction o system identification
{.1: Review of the various representalions, and properties of Time-invanant linear
ysleins,

1.2: Generalities on system wdentification; Flow to Lanld medels, anc

" . 4]
| how lo vertfy a
el

Chapler 2: Least square theary

2.1: The lidear model

2,2; Identification of the parameters ol a linear model

2.3: Statistical Properties of the estunaled parameters

2.1: Interpretation of the Confidence intervals, and the variahces of the estimators

2.5: Tmportance of the whitness of the noise, and the choice of the explanatory
variables,

2.6: 'The reeursive Least square algorithing

Chapter 3: Nonparametric idenfification of the impulse response al a 5150 LTT syslem
3.1: Case of non-uoisy measurements

3.2: Case of noisy outpul measurmenents
- Least square method
- Correlation method

3.3: Identification of rational transfer funclions

Chapter 4; Nonparametric iden(ification of (he frequency response of a SISO LTI
system
4.1: Review of Fourier analysis
1,2: Eslimation of signal spectra
.3: Statistical Properties of the specirum
L Tdentification of the Tequeney response & tasler Tunelion wsing specinl
atlysis.

LChapter

3: Parametric methods of idenlification

1: Review of the various paramelsic family of models: Lear | Ready made models

2: Various criterion of aplimisation

3o Identification of the purameters of the models AR(p), | ARNA p.q), and
ARMAX(p.q)

5.1 Model properties and sumulation

-

Tk LA Fh [-.

Caaprer 6: Model validation and Model use
6.1: dlodel Validation

6.2:  Domnin of Validity of the Model
6.3: Residial analysis

6.4: Use of several models
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EESYL proNoMIE

VHH VHH VHH
COURS §i0) TP
_15h 0 0

A Hotlons do comptabl]iva:

I Les principen comptables

Il Analysen dea étata financiers
Il Les équilibres [inanciers
IV, Diagnostic finangier

B, Gestlon d'Entreprise:
L Principes fondamentaux de gestion:
Il Comptabilité générale (Analyse financidre des comptes de résultats, cupacité d'autofinancement, Principes

généraux de fiscalitd,
I Contrdle de gestion; (Esprit du contrsle de gestion, incidence du facteur humain mode de direction)

V. Comptabilité analytique (objectifs, calcul et suivi des cofita de revient, les différents cholx analytiques,
|les analyses économiques, seuil de rentabilité, apport de ln comptabilité anslytique dans la prise de décisions)

V. Latrésorerie: (les différenten Stapes den prévisions de trésorerie & court terrhe, la gestion de la trésoreric
au jour le jour),

€, Arpacts jurldiques et beonomliques du métier de 1'Ingénlefir:
L Droit du travail (1¢gislation de travail, contrat de travail, rupture, licenciement, indennisalion, recours
devant les tribunmux administratifs)

II Droit commercial et contrate (le droit commereial, le contrat commercial, les techniques de ndgociation
cantractuelle, les modes de financerment des entrepriges, les litiges commerciaue, les faillites).

&
£
&
#
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