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Educational Aims

1- Institution University of Mosul
2- Department Department of Electrical Engineering
3- Programming Power and Machines

4- Study system: annual/courses/others | Semesters

5- programming

Iragi council accreditation for engineering
education

6- Year 2023-2022

Educational Aims

The educational aims can be summarized as follows:

*
*

Development of scientific research to attain a remarkable level of quality requirements.
Development of scientific laboratories to ensure the functioning of the educational process
and research, and give students professional experience in Electrical Engineering / Power
and Machines applications.

Development of the teaching staff through the abroad, workshop courses, leave of absence
and connecting Electrical Engineering department / Power and Machines with other
departments in advanced worldwide universities.

Ongoing review of the curriculum to develop the level of scientific parallel to community
needs.

Guide the student to work with his colleagues as teamwork.

Accommodate and diagnose problems related Electrical Engineering / Power and
Machines domain through creation of personalized engineering graduate.

Serving the community effectively and efficiently through qualified and able graduates.
Continuity of communication with alumni through scientific conferences, seminars,
regular social events, and continuing education courses.

Advisory services provided to community through ECB.

Awarding graduates “diploma degree" through comprehensive study programs one
academic year).

Presentation of postgraduate programs to feed and enrich the community with
postgraduate degrees specialist (MSc. and Ph.D.) in Electrical Engineering / Power and
Machines domain.
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Coordinate Planes and Graphs 1
Equation of a circle and Ellipses 2
Common Functions 3

Even and Odd Function
Domain and Range of the Function *
Limits of functions 5
Continuity of Functions 6
Slopes, Tangent Lines, and Derivatives 7
Differentiation Rules 8
The Chain Rule 9
Implicit Differentiation 10
Vectors and Analytic Geometry in Space 11
Dot Products 12




Cross Products 13

Matrices 14

Determinants 15
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Course Title: Electronic Physics
Course Number/Type: PHEC151
Credit Hours: (3 lecture and 0 laboratory
hours/week)

Level/Term: 1% level / Spring
Prerequisties:

University of Mosul

College of Engineering

Department: Electrical Engineering

Course Description:

This course, Demonstrate his/her understanding of the basics of Electronic Physic including
Basics and constructed of Atoms, Types of materials (solid, liquid and Gas), Basics of type
Electrical materials such as (conductors, Semiconductors and Insulators), Electrical
conduction for conductors and semiconductor, Diffusion current Density, Donors and
acceptors Doping for pure semiconductor, P-N junction and application, Types of diodes and
applications, Basics of transistors and biasing circuits and stability circuits of the transistor,
DC Load line of transistors

Refernces:

1. Dr. Mudafar A. Alnimahl. (2001) "ELECTRONIC PHYSIC ", 1st Edition, ISBN: 978-1-118-12984-5, USA. (can be
downloaded from the Course web page).

2. Donald A. Neamen. (2003). “SEMICONDUCTOR PHYSICS AND DEVICES". 3rd Edition, ISBN 0-07-232107-05, USA.
(can be downloaded from the Course web page).

3. Semiconductor Devices Physics and Technology. S. M. SZE; M. K. LEE by John Wiley & Sons, Inc Third Edition|
2012

(2001) dexill )53l jilae e b g1 5 Calls il g ySIV) ol 58

Course Details:
Subject Week




Energy Level and Atomic Structure; The atom, models, wave nature of light, dual nature
of matter.

Energy-band theory of metals, Insulators and semiconductors, Crystal structure, Ionic,
Covalent and metallic bonding.

Electrical Conduction in Metals: Mobility and conductivity

Drift current, Diffusion Current, Electronic emission current.

Fermi levels, energy distribution of electrons

Work function

Introduction of semiconductors: Semiconductors materials

Intrinsic semiconductors, and Fermi-level in semiconductor.

Extrinsic semiconductors, and Fermi-level in semiconductor.

OO N0 BW DN -

Demonstrated of electrical conductance in semiconductors materials.

[EnY
o

Diffusion Current in semiconductors, and carrier life time.

-
-

General review of the chapters with solving many examples and the problems.

RN
N

Introduction semiconductor P-N junction.

RN
w

P-N junction in equilibrium, current-voltage characteristics. charge-control description
of a diode.

H
D

Diffusion current, diffusion current density, draw Energy-band level.

[N
ol
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The Calculus of Transcendental Functions 10
Inverse Functions and Their Derivatives 11
Techniques of Integration 12




Using Basic Integration Functions

13

Integration by Parts

14

Trigonometric Integrals

15
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ChMasul
University

Electrical Engineering Department

Electrical circuit analysis I
ELCA100

Academic Year . First level (2020-2021) / First semester
Credit Hour 3
Course web page . https://classroom.google.com

https://meet.google.com

Pre-requisites

Catalog Description:

He\Her student learning in this course the components of the DC circuits. Understanding the ohm
law, The combinational of sources (current and voltage), Resistance combination, wye and delta
connection. After Understanding the basics of the DC circuits he\her student learning the different
types of circuit analysis ( Kirchhoff s law, loop analysis and nodal analysis) .As well as the
fundamental theorem of the circuits (Thevenin, Norton and superposition).

Reference Book:

Engineering Circuit Analysis William H Hayt.
Course Outcomes:

In ELCA100, initially students will learn how to analysis the DC circuits, and the students shall be able
completion of this course successfully.

Weekly Teaching Plan:

Week 1 Introduction to the DC Electrical circuits ; Electrical units; The type of elements in
Electrical circuits, ohms law, energy and power. Power supplied. Power dissipated.

Week 2 Combination of sources (voltage and current sources) , Resistance combination (series
and parallel), Solve examples.

Week 3 Wye to Delta transformation, Delta to Wye transformation, voltage divider, current
divider, Solve examples.

First Quiz
Week 4 Kirchhoff’s laws (Kirchhoff’s current and Kirchhoff’s voltage laws), Solve examples
Week 5 Maxwell currents (loop analysis), supper mesh, Solve examples.

Week 6 Nodal analysis, supper node, Solve examples.




ChMasul
University

Electrical Engineering Department

Week 7 Source transformation, superposition theorem, Solve examples.
Second Quiz
Week 8 Thevenin theorem, Solve examples.
Week 9 Norton theorem, Solve examples.
Term Exam
Week 10 Maximum power transformation, Solve examples.

Final Course Examination

Grading Policy
Two quizzes, (each 2.5pt) 5pt Attendance is compulsory and absenteeism
Home works 2.5pt of more than 30% of classes will cause
Term Exam 30pt grade “NA”.
Electrical Lab. Exam 12.5pt
Final Exam 37.5pt
Final Electrical Lab. Exam 12.5pt
Total 100pt
Exam Policy

o Allexams will be Closed-Book, Closed-Notes. Bring a calculator, pencil, and eraser for the
exams.

o No phones or electronic devices are allowed to use during the exams. Phones and electronic
devices must be switched off and put away during the final exam.

The final exam must be completed in order to complete the course.

second Quizzes 30-minute duration time, will be held at the end of the class period on the
dates indicated on the weekly schedule.

o Sharing of items during the exams is prohibited (e.g. calculators, rulers, erasers, etc.) under

any circumstances.
______________________________________________________________________________________________________________________________|

Instructor : Mr. Ahmed I. Al-Ghannam and Mr. Ammar Shamil Hanon



ChMasul
University

Electrical Engineering Department

Room No. 01,2
Email ID : ahmed_edrees@uomosul.edu.iq + ammarshamilhanon@uomosul.edu.iq

Last updated : May. 2021
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ChMasul
University

Electrical Engineering Department

Electrical circuit analysis I I
ELCA150

Academic Year : First level (2020-2021) / second semester
Credit Hour 3
Course web page . https://classroom.google.com

https://meet.google.com

Pre-requisites

Catalog Description:

He\Her student learning in this course the components of the AC circuits. All Analyzes and
theorem of the DC circuits that taken in the first level was applied in the AC circuits. As well as the
power triangle.

Reference Book:

Engineering Circuit Analysis William H Hayt.
Course Outcomes:

In ELCA150, initially students will learn how to analysis AC circuits, and the students shall be able
completion of this course successfully.

Weekly Teaching Plan:

Introduction to the AC Electrical circuits ( wave form, peak value, peak to peak value,
Week 1&2 | instantaneous value, the period of a wave), Average value, Root mean square (RMS),
Form factor.

Week 3 AC through resistance, AC through inductance, AC through capacitance.

Week 4&5 R and L in series, R and C in series, R, L and C in series, Solve examples.

First Quiz

Week 6&7 R and L in parallel, R and C in parallel, R, L and C in parallel, Solve examples.

Week 8 Resonance (series and parallel), Solve examples.

Second Quiz

Week 9&10 | L0OP analysis and Nodal analysis in AC circuit, Solve examples.

Week Thevenin theorem, Norton theorem and Maximum power transformation in AC circuit,
11&12 Solve examples.



https://classroom.google.com/

ChMasul
University

Electrical Engineering Department

Term Examination

Week 13 Power triangle, Apparent power, Active power, Reactive power, power factor, solve

examples.
Final Examination
Grading Policy
Two quizzes, (each 2.5pt) 5pt Attendance is compulsory and absenteeism
Home works 2.5pt of more than 30% of classes will cause
Term Exam 30pt grade “NA”.
Electrical Lab. Exam 12.5pt
Final Exam 37.5pt
Final Electrical Lab. Exam 12.5pt
Total 100pt
Exam Policy

o Allexams will be Closed-Book, Closed-Notes. Bring a calculator, pencil, and eraser for the
exams.

o No phones or electronic devices are allowed to use during the exams. Phones and electronic
devices must be switched off and put away during the final exam.

The final exam must be completed in order to complete the course.

second Quizzes 30-minute duration time, will be held at the end of the class period on the
dates indicated on the weekly schedule.

o Sharing of items during the exams is prohibited (e.g. calculators, rulers, erasers, etc.) under
any circumstances.

Instructor : Mr. Ahmed I. Al-Ghannam and Mr Ammar Shamil Hanon
Room No. : 1,2
Email ID . ahmed_edrees@uomosul.edu.iq + ammarshamilhanon@uomosul.edu.iq

Last updated : May. 2021
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Course Title: physics

Course Number/Type: ENGE133
Credit/ Hours: 2/ 2 (1 lecture/week)
Level/Term: 1% level
Prerequisties:

University of Mosul
College of Engineering

Department: All engineering
College Departments

Course Description:

The objective of the Physics course is to generate the fundamental knowledge and skills needed for the
engineering study in the various departments of the engineering college; that they all basically governed in one
way or over by physics laws There's no way you would solve complex engineering problems without
understanding the physics behind it. So the course aimed to prepare the student to the advance engineering
courses.

Refernces:

1. Robert Hawkes, Javed Igbal, Firas Mansour, Marina, “Physics for scientists and engineers: An interactive approach”.
2" edition, 2019.

2. Raymond A.Serway and John W. Jewett, “Physics for Scientists and Engineers with modern physics”,. 9" edition, 2014.
3. David Halliday, Robert Resnick and Jearl Walker, “Fundamentals of physics”,.lOth Edition, 2014.
4. J.L. Meriam, L.G. Kraige and J. N. Bolton., “Engineering Mechanics: Dynamics - Volume 2. 8" edition, 2015.
5. Frank Kreith, Raj M. Manglik, “Principles of Heat Transfer”; Cengage Learning, 2016.
6. John Foreman, “Sound Analysis and Noise Control”’; Springer Science & Business Media, 2012.
7. Thomas L. Floyd, “Electronic Devices”, 9" Edition, 2012.
Course Details:
Subject Week
Introduction to physics; measuring things, quantitities, units systems, dimensional analysis, victor and 1
scalar quantities, victor properties, resultant dding and subtracting victor quantities
Motion in one and two dimensions, position and displacement, velocity, acceleration. 2
Force and motion; Newten’s first law, force, mass, Newten’s second law, gravitional force, weight, 3

normal force, and tension force.

Newton’s third law, applying Newton’s laws, Force and motion, friction, uniform circular motion.

o~

Work; Kinetic and Potential Energy; The work-kinetic energy theorem; Conservation of total mechanical energy,
Spring forces and Hooke’s law; Power and Effeciency.

Linear momentum; Momentum and kinetic energy; Rate of change of linear momentum and Newton’s laws; Law 6
of conservation of linear momentum; Impulse; and Simple Harmonic Motion.

Universal gravitation; Newton’s law of universal gravitation; Free-fall acceleration and the gravitational force; 7&8
and Solve problems using Newton’s law of universal gravitation and calculate the gravitation for different

locations.

Fluid mechanics; Pressure and density of fluid at different depth; Hydrostatic pressure; Pascal’s principle and the 9

operation of a hydraulic lift; Buoyant forces and Archimedes’s principle; the equation of continuity for fluids; and
the Bernoulli’s equation.

Heat Transfer (Conduction, Convection, and Radiation). 10
Basic of Architectural Physics; and Solar Radiation. 11
Sound; Noise; Sound Intensity 12
Sound Insulation; and Thermal Behaviour of Materials. 13
Current and Voltage; electrical circuit; and Ohm’s Law. 14

Power and Energy; and Parallel and Series Networks. 15
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Educational Aims

1- Institution University of Mosul
2- Department Department of Electrical Engineering
3- Programming Power and Machines

4- Study system: annual/courses/others | Courses

5- programming

Iragi council accreditation for engineering
education

6- Year

2023-2022

Educational Aims

The educational aims can be summarized as follows:

v

v

v

v
v

v
v

Development of scientific research to attain a remarkable level of quality
requirements.

Development of scientific laboratories to ensure the functioning of the
educational process and research, and give students professional experience in Electrical
Engineering / Electronic and Communication applications.

Development of the teaching staff through the abroad, workshop courses, leave of
absence and connecting Electrical Engineering department /  Electronic and
Communication with other departments in advanced worldwide universities.

Ongoing review of the curriculum to develop the level of scientific parallel to community
needs.

Guide the student to work with his colleagues as teamwork.

Accommodate and diagnose problems related Electrical Engineering / Electronic and
Communication domain through creation of personalized engineering graduate.

Serving the community effectively and efficiently through qualified and able graduates.

Continuity of communication with alumni through scientific conferences,
seminars, regular social events, and continuing education courses.
Advisory services provided to community through ECB.
Awarding graduates “diploma degree" through comprehensive study programs one
academic year.( Presentation of postgraduate programs to feed and enrich the community
with postgraduate degrees specialist (MSc. and Ph.D.) in Electrical Engineering /
Electronic and Communication domain.
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Course Title:Engineering Mathematics |
Course Number/Type: ENGE228
Credit Hours: 4 hours/week
Level/Term: 2" level / Spring
Prerequisties: ENGC121 Calculas 2

University of Mosul

College of Engineering

Department: Computer

Course Description:

This course gives the students some more advanced subjects as partial derivative, differential
equations, series and Fourier series and Multiple Integrals, this is to prepare the student for the
next course and the other subjects like the numerical and engineering analysis.

Refernces:
1- Advanced Engineering Mathematics 10th Edition, By Reyszig ERWIN, Publisher 2011.

2- Calculus By Thomas Finny 13th Edition, Person Publisher, 2016.

Course Details:

Subject Week
Limits and continuity , Partial derivatives (definitions, functions of more than two 1
variables)
Ch_ain rule for functions of two or three variables , Maxima and minima and saddle 5
point
Double integral ( properties, Cartesian integrals form) 3
Double integral (Polar form, Changing Cartesian integrals into polar form) 4
Triple integrals (Properties, Triple integrals in cartesian coordinates) 5
Triple integrals (Triple integrals in cylindrical coordinates) 6
Triple integrals (Application) 7
Fourier Series (Trigonometric form) 8
Fourier Series ( even and odd function , Half Wave Symmetry) 9
Line Spectrum (harmonic) the Fourier Series 10
Complex Exponential form of the Fourier Series 11
Introduction to Vectors: (definition, notation, properties) 12
Introduction to Vectors: ( Vector algebra: addition, subtraction, multiplications) 13
Vector functions: lines, planes, fields 14
Vector functions: Applications 15




Course Title: Digital Techniques
Course Number/Type: DIGT208
Credit Hours: 2 hours / week
Level/Term: 2" level / Spring
Prerequisties: Non.

University of Mosul

College of Engineering

Department: Electrical Eng.

Course Description:

Providing knowledge of basic digital concepts such as: Number Systems and Operations, Logic
Gates, Boolean Algebra and Logic Simplifications, Combinational Logic Analysis, Functions of
Combinational Logic, Basic Logic Circuits Design.

Refernces:

1- Digital Fundamentals (11" Edition) by Thomas L. Floyd.

2- Digital Systems Principles and Applications (8" Edition) by Ronald J. Tocci and Neal S.
Widmer.

3- Digital Design and Computer Architecture (2" Edition) by David Money Harris and Sarah L.
Harris.

Course Details:

Subject Week
Decimal Numbers, Binary Numbers, Counting in Binary, The weighting 1
Structure of Binary Numbers, Binary to Decimal Conversion.

Decimal to Binary Conversion, Binary Arithmetic, 1’s and 2’s 2
Complement of Binary Numbers, Signed Numbers.

The Decimal Value of Signed Numbers, Hexadecimal Numbers, Binary 3
Coded Decimal (BCD).

Binary Digits, Logic Levels, Digital Waveforms, Basic Logic 4
Operations.

Inverters, AND Gates, OR Gates, NAND Gates. 5
NOR Gates, Exclusive-OR and Exclusive-NOR Gates. 6
Boolean Operations and Expressions, Laws and Rules of Boolean 7
Algebra.

DeMorgan’s Theorems, Boolean Analysis of Logic Circuits. 8
Simplification Using Boolean Algebra, Standard Forms of Boolean 9
Expressions, Sum-of Product (SOP) form, Product-of-Sum (POS) form.

Boolean Expressions and Truth Tables, Karnaugh Map. 10
Basic Combinational Logic Circuits, Implementing Combinational 11
Logics, From Boolean Expressions to Logic Circuits.

From Truth Table to Logic Circuits, The Universal Property of NAND 12
and NOR Gates.




Combinational Logic Using NAND and NOR Gates, Using Standard 13
SOP and POS Forms to Represent Logic Circuits.

The Half-Adder, The Full-Adder, Full-Adder Logic, Parallel Binary 14
Adders.

Comparators, Decoders, The Basic Binary Decoder, The 4-Bit Decoder, 15

Basic Logic Circuits Design.




Course Title: Electronic circuits
Course Number/Type: ELCI214/Core
Credit Hours: (2-1) 3

Level/Term: 1% level / Spring
Prerequisties: ELCI214 Electronic
circuits

University of Mosul

College of Engineering

Department: Electrical Engineering

Course Description:

This course aims to equip students to enter the electronic circuits study and they will be familiar
with the fundamentals for Electronic devices, VVoltage multiplier, Rectifier, Transistors devices,
diode application, MOSFET transistor structure, Zener Diode application, voltage regulators
Power supplely Filter and Regulators, Silicon control rectifier, Thyristors, Zener Diode circuits,
and the knowledge and skills required to analyses and design such circuits. Students will also be
introduced to the central issues involved in the specification and design of electronic circuits.

Refernces:

1- Floyd - Electronic Devices CC 7e.

2- Boylestad-introductory-circuit-analysis.

3- Fundamentals of semiconductor. Simon M. Sze.

Course Details:

Subject Week
1. Diode Application (clipper). 1
2. Diode Application (clamper). 2
3.  Explain the materials (insulator, semiconductor, metal). 3
4. PN junction explanation technics. 4
5. Rectifier Filters. 5
6. LED Applications. 6
7. POWER SUPPLY FILTERS AND REGULATORS. 7
8.  Introduction to MOSFET transistor operation principle. 8
9.  Analyses of DC MOSFET circuits voltages and currents. 9
10. Analyses of AC MOSFET circuits voltages and currents. 10
11. Voltage Multipliers. 11
12. Thyristor Applications. 12
13. Silicon —Controlled Rectifier (SCR). 13
14. Transistor Application (Amplifier). 14
15. Transistor Application (Switches). 15




University of Mosul Course Title: Electrical Engineering Lab |

Course Number/Type: ELAB 210

Credit Hours: (2-0)2

Level/Term: 2" level

Prerequisties: Electrical Circuit Analysis Il

College of Engineering

Department: Electrical Engineering

Course Description:

This course deals with general and different topics in the fields of electronic and power within
the framework of the student's curriculum and includes practical experiences in studying the
characteristics of the diode and its applications and the types of connection of the transistor and
its advantages. This course also covers the study of transient conditions in electrical circuits and
transformer tests and DC machines

Refernces:

1- Electrical technology (twenty-third edition) BL. THERAJA ,AK.THERAJA S.Chand
and company Ltd. (2005), ISBN: 81-219-2440-5

2- Electronics devices (Ninth edition) by Thomas L.Floyd (2012),Prentice Hall ISBN-13:
978-0-13-254986-8

Course Details:
This course designed to develop the students' abilities about using the different
measurement equipment's that necessary to execute the practical experiments. Also this
course covered the need of students to investigate the theoretical subjects according to
practical method that’s will improve the scientific level of students through this course
By the end of this course, student should be able to:
1. Dealing with laboratory equipment and electrical elements in a professional and
scientific manner
Ability to analyze electrical circuits and understand the nature of their work
Building a scientific mentality for the student through his ability to interpret the
practical results according to theoretical concepts.
4. Develop the student's ability to design simple electronic circuits in line with his
scientific abilities
5. Analyze and simulate the process circuit using different software on the electronic
calculator and match the results of the analysis with the practical results.

W

Subject Week
Introduction & representation about first group of experiments 1
Thevenin theory in AC circuits
Measurement of power factor in electrical networks
Study of I-V characteristics of normal diode & zener diode
First quiz
Introduction & representation about second group of
experiment

OOl B~WN




Diode application I: Rectifier filters

Diode application II: Clipping & clamping circuits

Transient condition for R-L & R-C circuits

Second quiz + first term theoretical exam .for 1st &2nt group

First term practical exam

P
N5~

Introduction & representation about third group of experiment 12
Transient condition for RLC circuits 13
Transformer tests : open, short & load test 14

15

Study of common emitter transistor characteristics




Course Title: Electrical Engineering lab |1
Course Number/Type: ELAB 260
Credit Hours: (2-0)2

Level/Term: 2" level / Spring
Department: Electrical Engineering T Prerequisties: Electrical Engineering lab |

University of Mosul

College of Engineering

Course Description:

This course deals with general and different topics in the fields of electronic and power within
the framework of the student's curriculum and includes practical experiences in studying the
characteristics of the diode and its applications and the types of connection of the transistor and
its advantages. This course also covers the study of transient conditions in electrical circuits and
transformer tests and DC machines

Refernces:

1- Electrical technology (twenty-third edition) BL. THERAJA ,AK.THERAJA S.Chand
and company Ltd. (2005), ISBN: 81-219-2440-5
2- Electronics devices (Ninth edition) by Thomas L.Floyd (2012),Prentice Hall ISBN-13:
978-0-13-254986-8
Course Details:
This course designed to develop the students’ abilities about using the different
measurement equipment's that necessary to execute the practical experiments. Also this
course covered the need of students to investigate the theoretical subjects according to
practical method that’s will improve the scientific level of students through this course
By the end of this course, student should be able to:
1. Dealing with laboratory equipment and electrical elements in a professional and
scientific manner
2. Ability to analyze electrical circuits and understand the nature of their work
3. Building a scientific mentality for the student through his ability to interpret the
practical results according to theoretical concepts.
4. Develop the student's ability to design simple electronic circuits in line with his scientific
abilities
5. Analyze and simulate the process circuit using different software on the electronic
calculator and match the results of the analysis with the practical results.

Subject Week
Introduction & representation about first group of experiment 1
Speed control for DC motor
Study of common base transistor characteristic
Common emitter transistor as an amplifier
First Quiz
Introduction & representation about second group of
experiment
Common collector transistor 7

OOl B WN




Negative feedback connection

High ,Jow & band bass filter 9

second quiz + first term theoretical exam .about third & fourth 10
group

Second term practical exam 11
Transistor as a switch & device drive 12
Study of JFET Transistor characteristics 13
Training to construct electronic circuit on veroboard using 14
soldering

Final practical examination 15

Final theoretical examination




Course Title: Signals and Systems
Course Number/Type: /Core
Credit Hours: 2 (2 lecture and 0
laboratory hours/week)
Department: Electrical Level/Term: 2" level / Spring
Enaineerina Prerequisties:

University of Mosul

College of Engineering

Course Description: Signals and Systems

At the end of this class, you will be able to:

-Classify different types of signals and systems

-Apply Fourier series and transforms and Laplace transforms for signal and system analysis
-Determine the response of an LTI system to an arbitrary input in both time and frequency domain
-Describe properties of linear time-invariant (LTI) systems

-Point out the relationship between Fourier and Laplace transforms

Refernces:

Looeo ool o VL) il

2-... SIGNALS AND SYSTEMS: Theory and Applications by Andrew E. Yagle and Fawwaz T. Ulaby
https://ss2.eecs.umich.edu/

Course Details:

Subject Week
Introduction to signal and system 1
Signal Classifications and properties, 2
systems classifications 3
Fourier series 4
Complex Fourier series. 5
Fourier Transform, 6
Review 7
Midterm Exam 8
properties of Fourier transform, 9
convolution 10
signal and linear systems 11
power spectrum density and Correlations 12
Laplace transformation. 13
Review 14
Final Exam 15



https://ss2.eecs.umich.edu/

Electrical Engineering Department/Mosul University

Course Outline

Module Title: Distribution Systems
Credit Hours: 2
Google classroom code: p35dudf

Lecturer: Dr. Saad Enad Mohammed
e-mail: saadmohamed@uomosul.edu.iq

Course objectives

At the end of this course, student should be able to:

1. Identify the contemporary power switching devices, features, characteristics
and applications.

2. Carry out detailed analysis of the phase-controlled converter circuits with RLE

load model.

Calculate the effect of line inductance on load voltage and current.

To describe n-pulse converter and dual converters.

Describe the PWM control of AC-DC Converter.

Analyze and design step-down and step-up DC power supply circuits.

Analyze and design basic isolated DC power supply circuits.

Explain the concept and operation of three types of resonant converters

Describe, analyze and compare various PWM techniques applied for voltage

controlled three-phase inverters.

10. Describe, analyze and compare various current control techniques of three-
phase VSI.

11. Define the basic topologies and control techniques of multilevel inverters.

© 00N kW

Assessment scheme:

Activity Percentage
Mid-semesters exams 20
Assignments/mini- 10
projects
Final Exam 70
Total 100

References:
1-Lecture Notes and Handouts

2-Text books:



Electrical Engineering Department/Mosul University

1.

Introduction to Modern Power Electronics by Andrzej M. Trzynadlowski 3™
edition ISBN: 978-1-119-00321-2, Wiley (2015)

Power electronics by N. Mohan, T. Undeland, and W. Robbins

Power Electronics Circuit Analysis and Design by Issa Batarseh and
Ahmad Harb; Springer International Publishing AG (2018).

Course Schedule:

Week Date Subject Assessment

7 1711 Overview of power semiconductor devices characteristics Tests

2 8711 Phase-Controlled SCR Converter with RLE Load model Assignment/test

3 1577 Analysis of Three-Phase Converter connected to a supply Assignment/best
through a line of Inductance Ls

4 22/11 | Multi-pulse converter/dual converter Report/test

5 30/11 | PWM control of AC/DC Converter Assignment/test

6 6/12 Analysis and Design of non-isolated DC power supply circuits Assignment/test

7 73/12 | Analysis and Design of Isolated DC supply Circuits- Assignment/test

53 20/12 | Introduction to ZVC and ZCS5- Test 1 Assignment/test

9 27/12 | Load-resonance dc-dc converters Assignment/test

70 3/7 Three-phase inverters PWM control Assignment/test

77 10/7 Carrier comparison techniques Project/test

72 17/1 Current control of VS| Project/test

73 2477 Presentation of assignments/project

14 37/7 Test 2
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Educational Aims

1- Institution University of Mosul
2- Department Department of Electrical Engineering
3- Programming Power and Machines

4- Study system: annual/courses/others | Courses

5- programming

Iragi council accreditation for engineering
education

6- Year

2023-2022

Educational Aims

The educational aims can be summarized as follows:

v

v

v

v
v

v
v

Development of scientific research to attain a remarkable level of quality
requirements.

Development of scientific laboratories to ensure the functioning of the
educational process and research, and give students professional experience in Electrical
Engineering / Electronic and Communication applications.

Development of the teaching staff through the abroad, workshop courses, leave of
absence and connecting Electrical Engineering department /  Electronic and
Communication with other departments in advanced worldwide universities.

Ongoing review of the curriculum to develop the level of scientific parallel to community
needs.

Guide the student to work with his colleagues as teamwork.

Accommodate and diagnose problems related Electrical Engineering / Electronic and
Communication domain through creation of personalized engineering graduate.

Serving the community effectively and efficiently through qualified and able graduates.

Continuity of communication with alumni through scientific conferences,
seminars, regular social events, and continuing education courses.
Advisory services provided to community through ECB.
Awarding graduates “diploma degree" through comprehensive study programs one
academic year.( Presentation of postgraduate programs to feed and enrich the community
with postgraduate degrees specialist (MSc. and Ph.D.) in Electrical Engineering /
Electronic and Communication domain.
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Course Title: Numerical Analysis
Course Code/Type: ENGE320
Credit Hours: 2
Level/Term: 3

Prerequisties: Calculus |, I and Engineering
Math. I, Il

University of Mosul
College of Engineering

Department: electrical
enginering

Course Description:

To introduce the fundamentals of numerical methods used for the solution of engineering
problems and to improve the computer skills of the students

Refernces:

1- Numerical Methods in Engineering with Matlab, JaanKiusalaas, 2005
2- Numerical Analysis Using Matlab and Excel, Steven T. Karris, Third Edition, 2007.

Course Details:

Subject Week

Concepts and role for the numerical method in engineering, approximations, and errors, 1
the definition of Round-off error and truncation error, absolute and rel ative
true/approximation error.

Numerical Solution of Nonlinear Algebraic Equations (Roots of Equations):Bracketing 2
Methods (Bisection, and False-Position method)

Open Methods Q.{ewton-Raphson and secantmethod). 3
Numerical Solution of linear algebraic equations (system): the difference benveen the 4
direct and indirect methods, Singular and ill/wel1-conditioned system, Parlial and

complete Pivoting, Convergence Criteria, Jacobi iterative method.

The gauss-Seidel iterative method, Gauss-Seidel iterative with the relaxation factor 5
method. Tri-diagonal systems and its solution.

Curve Fitting: Classification of Curve Fitting (Regression and Interpolation), the 6
concepts of regression, and Least Square Criterion, Linear Regression.

Nonlinear Regression, popular nonl inear regression models (Exponential, Power, 7
Growth, and Polynomial model), the Linearization of the first three nonlinear models,

Polynomial Regression.

Cubic spline Interpolation (Chene.v and Kincaid Fonnula), Tri-diagonal systems and its 8
solution.

Numerical Integration: Trapezoidal Rule (equal and non-equal segment width), 9
Simpson's 1/3 Rule (equal and non-equal segment width).

Numerical Differentiation: Tayler series and truncation error, The approximation of the 10

first derivative (FDA, BDA, and CDA), The approximation of the second derivative (FDA,
BDA, and CDA).

Numerical Solutions of Ordinary Differential Equation (ODE): Classification of 11
Differential Equations (Initial Value Problem "IVP" and Boundary Value Problem
"BVP"), The numerical methods for solving the IVP ( Euler's)

Fourth-order Runge-Kutta method for solving the IVP, Numerical solution for Systgms 12




of ODEs with the two methods above.

The numerical methods for solving the BVP: The shooting method adaptation together 13
with the two above methods used to solve the IVP

Introduction another to another methods (finite difference, finite volume, finite element 14
method

Final exam 15




Course Title: Engineering statistics
Course Code/Type:

Credit Hours: 2

Level/Term:3

Prerequisties:

University of Mosul
College of Engineering

Department: Electrical Engineering

Instructor: Rafal Adeeb Uthman

Course Description: sbaa}) ale & dibas ¥l ol gall 5 4ulu) aalially Qllall Ciy 23 ) 32l 238 Caags
&l o il sll oda Gaai AdS 5 wigl)
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Refernces:

1- Ogd g Jal oo A0 sdiall Ol yuaiall g Adlaiay)
3- Probability Dr.kubais S. A. Fahady

Course Details: quarterly (30) quiz (10) pursuit (40) final (60)

Subject Week

Introduction: Definition and importance of statistics

Set theory :sample space

Set operation (intersection ,uonian ,difference set,complement)

Demorgan law

Technique of counting : factorial

Permntation, Combination

Probability theory :types of events

Concepts of probability, Conditional probability

OO N Ol W DN

oLadll el

Multiplicative rule

B
k=)

Indepentent events, bays theorm




Geometric probability 12
Reliability 13
Measures of central Tendcy &engineering series 14
Sl Jlaal 15




University of Mosul

College of Engineering

Credit Hours: 2
Department: Elect. Eng.

Instructor: Dr Mohamad N. AbdulKadir

Level/Term: level 3term 1
Prerequisties: ELCA150

Course Title: Transmission systems
Course Code/Type: TRSY 300/ D-C

Course Description:

An overhead line consists of a group of conductors running parallel to Each other and carried on
supports witch provides insulation between the different conductors and between each conductor
and earth. A transmission line has four parameters. These parameters are uniformly distributed,;
However, the validity of assumption for unifirmaly distributed, however the validity of
assumption for the analysis of lumped basis may fail if the line is very long.

Refernces:

1- A course in Electrical Power Soni & Gupta
2- Principles of power system —\VVoko Mehta Rohit Mehta

Course Details:

Subject

Week

1-Introduction of Transmission systems

2-Choice of Transmission volatge

3-Overhead Transmission lines OHTL

4-Electrical Claculation of OHTL

5-Mechanical Claculation of OHTL

6-Insulators of OHTL

7-Corona

8-Representaion of OHTL

9-Short and Medium TL

10-Long TL

11- Incident and Reflected voltage

|
RB|lo|lolNlo v s w vk

12-General Cicruit Constant

[EEN
N

13-Electrical power Cables (EPC)

[EEN
w

14- Capacitance of EPC

|—\
D

15- Current rating of Cables

[EEY
ol




University of Mosul
Course Title: Power Electronics Il

Course Code/Type: PECT 302/ D-C
Credit Hours: 2

Level/Term: level 3term 1
Prerequisties: PECT 250

College of Engineering

Department: Elect. Eng.

Instructor: Dr Mohamad N. AbdulKadir

Course Description:

This course extends the students knowledge in power electronics into the poly-phase phase-
controlled converters with non-ideal load model. Then the PWM control of non-isoltaed and
isolated dc is given and concluded the inverters ans their PWM control.

The course learning objectives are as follows:

By the end of this course, student should be able to:

1. Analyze three-phase SCR converters with various load models.

2. Determine the output voltage and analyze the single-phase SCR-AC controller circuits.

3. Determine the output voltage of the phase-controlled three-phase controller with resistive
load.

4. Analyze and design non-isolated DC-supply circuits: Buck, Boost, Buck-Boost and Cuk
converters.

5. Present single-phase VSI half and full-bridges implementations.

6. Define three-phase VSI, switching variables and operations as six step inverter.

Present carrier comparison and optimum PWM methods for controlling VSI

Refernces:

1- INTRODUCTION TO MODERN POWER ELECTRONICS (third edition) by Andrzej M.
Trzynadlowski; Wiley (2016)
2- ... Power Electronics by Daniel W. Hart McGraw Hill (2011)

Course Details:

Subject Week

Chapter 1 AC/DC Converters 1
Three-pulse diode rectifier, 6-pulse diode rectifier, 6-pulse rectifier with
highly inductive load.

Six-pulse controlled rectifier (continuous current) with RLE load 2
Six-pulse controlled rectifier (discontinuous current) 3
Three-phase controlled rectifier analysis and design 4

Chapter 2: AC Controllers 5
AC/AC controller: Single-phase




AC/AC controller: Three -Phase

Chapter 7 DC Power supply circuits
Buck Converter
Boost Converter

Buck-Boost Converter
Non-isolated power supply circuits

Non-isolated power supply circuits

Forward Converter
Fly-back Converter

10

Chapter 6: AC Inverters
Session 1:
Discussion on First Term Exam

Session 2 :
Single —Phase Square wave mode

11

Session 1:
Single —Phase Inverter quasi Square wave mode
Session 2 (Tutorial) :

Single —Phase inverter

12

Session 1:
Single-Phase Inverter: PWM control
Session 2 :

Implementation and voltage spectrum

13

Session 1:
Three —Phase VSI: Square Wave Mode

Session 2 (Tutorial) :
Single —Phase inverter

14

Three —Phase VSI: Sinusoidal PWM

15




Course Title: Induction Machines
Course Code/Type: INMA304

Credit Hours: 3

Level/Term: Third/ First
Prerequisties: Electrical Transformers

University of Mosul
College of Engineering

Department: Electrical

Instructor:Dr. Yasir M. Y. Ameen

Course Description:

This course focuses on construction, operation, analysis and control of Ac rotating machines.
Topics discussed include three-phase induction machines operating as (Induction motors
and induction generators) .

Refernces:
1.Stephan J. Chapman., Electric Machinery Fundamentals, (5t Edition), McGraw-Hill, New York,2012.

2.]. Hindmarsh, Electrical Machines and their applications, (4th Edition), Pergamon Press, Oxford. New York.
1977.

3- V.K Mehta and Rohit Mehta, principles of electrical machines, 2" edition 2008, S.Chand &company LTD

4- 1989 Jom sall dinals s " lital] Ll Gl " Faall o sliin 3 5 s dana Juils 3 -

Course Details:

Subject Week
Introducing to rotating electrical machines and their classifications 1
Rotating MMF Theorem, 2
Construction and characteristics of 3-phase induction motors 3
Equivalent circuit of three-phase induction machines 4
Power and torques in three-phase induction machines 3)
Maximum torque and Torque-Speed characteristics 6
NEMA Design classes of induction motor rotors 7
Tests to obtain equivalent circuit parameters 8
Starting methods of three-phase induction motors 9
Breaking methods of three-phase induction motors 10
Speed control of three-phase induction motors 11
Speed control of three-phase induction motors 12
Induction generators general review 13
Induction generators operating 14
Exam 15




Course Title: Power& Machines Labl
Course Code/Type:PLAB306

Credit Hours: 6

Level/Term: Third/ First
Prerequisties: Electrical Eng. Lab 11

University of Mosul
College of Engineering

Department: Electrical

Instructor:Lab Staff

Course Description:

This course focuses on Construction, operation of electrical transformers (1¢ and 3¢) and
"DC" machines. In addition to understanding construction, switching characteristics of
power devices, and understanding the basics of some electronic and power electronics
circuits such as: encoder, decoder, 555, rectifires, dc to dc converters and etc.

Refernces:

1. Power & Machines Lab Manual, Department of ELECTRICAL ENG. , MosulUniversity.
2-. P. C. Sen, “Principles of Electrical machines and power electronics”, 2nd edition, John Wiley & Sons.
3-. M H Rashid, “Power Electronics — circuits, devices and applications”, 3rd edition, Pearson Education.
4- Robert L. Boylestad , Louis Nashelsky Electronic Devices and Circuit Theory

10th Edition

Course Details:

Subject Week
Speed and direction control of D.C.shunt motor using voltage control 1
method.

No-load test of D.C.shunt generator. 2
Open and short circuit test for single-phase Transformer. 3
Three-phase Power measurement . 4
Thyristor Controllable Rectification Circuit & The triac light dimmer 5
control circuit.
Three phase full wave Rectifier. 6
Decoder and Encoder and 555IC . 7
Speed Control of D.C shunt Motor using field control method. 8
DC shunt generator load test. 9
Single phase transformer load test. 10
Three Phase Transformer connection. 11
DC-DC Converters (boost). 12
Triggering of SCR using OP-AMP 741and Buck DC-DC Converter. 13
The Operational Amplifier and Digital counter. 14
Exam 15



https://www.amazon.com/Robert-L-Boylestad/e/B001HCV9ZU/ref=dp_byline_cont_book_1
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Louis+Nashelsky&text=Louis+Nashelsky&sort=relevancerank&search-alias=books
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University of Mosul Course Title: Renewable Energy

Course Code/Type:
College of Engineering EredIIItTHourS: 2
evel/Term:

Department: electricity
department

Prerequisties:

Course Description:

At the end of this course, students are able to:

1. explain how the electricity is generated using renewable power plants.
2. explain Energy and concepts, primary Energy, secondary energy, commercial
Energy, non-commercial Energy, Renewable and non-Renewable Energy , Units
of energy and power, Efficiency and capacity factor, Renewable energy from the
Sun, Energy supply and demand: world and Iraq.

The course focuses on generation of electrical and heat energy by renewable and dtails everyone plant,
such as a plant based on hydro, wind, solar, geothermal and biomass energy.

Refernces:

1- generating electricity using photovoltaic solar plants in Irag.
Migdam Irag chaichan, Hussein a . kazem
2- electrical energy generation in Europe .

Jorge morales pedraza

Course Details:

Subject Week
ntroduction 1&2
1- Defining Energy and concepts, primary Energy, secondary energy,
commercial Energy, non-commercial Energy, Renewable
and non-Renewable Energy
2- Units of energy and power
3- Efficiency and capacity factor
4- Renewable energy from the Sun
5- Energy supply and demand: world and Iraq
6- Overview of renewable energy sources
6.1 Direct solar forms
6.2 Indirect solar energy

HYDROELECTRIC ENERGY 3&4
1-  introduction
2- Principle of Operation
3- General Equation of Hydropower
4- PURPOSES OF MULTIPURPOSE HYDROPROJECT
5- CLASSIFICATION OF HYDRO POWER PLANT
5.1- Reservoir storage hydropower (RSH)
5.2- Run off River Plant
5.3 Pumped storage hydropower plants
6 Turbine Design
7 Advantages of Hydroelectric Energy




8 Disadvantages of Hydroelectric Energy
9 Selection of site for hydroelectric Energy
10 Hydropower Schemes in Iraq

Solar Energy
1- introduction
2- Solar Energy Utilization
3- Solar Cell

4- Solar cells are semiconductor devices

How PV Cells Work

Applicable semiconductor materials> Cell Efficiencies
Types of PV Systems

Main Application Areas — Off-grid

Main Application Areas Grid Connected

photovoltaic hybrid system.

Advantages and Disadvantages of PV

Solar Power — Solar Thermal

Main Goal of Solar Thermal energy

Solar-Thermal Electricity: Power Towers

Solar-Thermal Electricity: Parabolic Dishes and Troughs
Technological Difficulties

Solar Water Heaters

Heating Living Spaces

5&6

WIND ENERGY
History of Wind Energy
Wind Turbine Power
Type of Wind Turbine

3.1 - Large Wind Turbines
3.2 - Small Wind Turbines
4- Wind Farms
Modern Wind Turbines
5.1 Vertical Axis Wind Turbines (VAWT)
5.2 Horizontal Axis Wind Turbines (HAWT)

How does a Wind Turbine work?
Main components of Wind Turbine
Turbine blade
Electric Generator
Limitations of Wind Power
Advantages and Disadvantages of Wind Energy

7&8

Geothermal Energy
1-Introduction
2-Sources of Earth’s Internal Energy

9&10




3- Different Geothermal Energy Sources

3.1 Hot Water Reservoirs

3.2 Natural Stem Reservoirs

3.3 Geo-pressured Reservoirs

3.4 Normal Geothermal Gradient

3.5 Hot Dry Rock

3.6 Molten Magma
4- Electricity Generation

4.1 Dry steam power plant

4.2 Flash steam power plant

4.3 Binary cycle power plant

4.4 Double Flash steam power plant
5- Advantages and Disadvantages of Geothermal Energy
6- Plant Cost

Biomass Energy

History of Biomass Energy

Solar Energy to Biomass

Biomass to Energy

Methods of Biomass to Energy Conversion

Types of Biomass Energy
How does it work?
Composition of Urban Garbage

Waste to Energy Plant

Biomass to Heat Energy

Biomass to Ethanol

Biomass to Methane

What is Biodiesel?

Advantages and Disadvantages of Biomass Energy

11&12

Prospects and challenges for the energy sector

13

Hydrogen fuel cell

14& 15




Course Title:Microprocessor
Course Code/Type: micp316
Credit Hours: 2 hours
Level/Term: 3" Level
Prerequisties:

University of Mosul
College of Engineering

Department: Electrical

Instructor: Yazen S. Sheet

Course Description:

The purpose of this course is to provide students with an introduction to 8088, 8086 microprocessors, what their units
and the function of each unit, and then to clarify the internal registers of the microprocessor and how to address the
memory as well as to explain the instructions of the assembly language of the microprocessor, and finally give the
students an idea of the hardware components of the processor and introduction to other versions of the
microprocessor

Refernces:

1- 4th edition, 2003Power Electronics by Daniel W. Hart McGraw Hill (2011), ISBN: 978. The 8088 and
8086 Microprocessors Programing, interfacing, software, hardware and applications By : walter
A.Triebel Avtar singh.

il g Agan) sall g Aava sul) Abl) et} =2
s 9d) ash) ) dana )
2000 , AsY) dahal

Course Details:

Subject Week
Introduction to Intel microprocessors, specifications and history. 1
Bus types: Data bus, address bus, control lines 2
8086/8088 Microprocessor internal architecture: Bus interface unit and 3
Execution unit

The software model of 8086/8088. 4
General purpose registers, Pointer register, Segment registers, Flags 5
register

Addressing Modes 6
Assembly Language Overview 7
Transfer Instructions Set 8
Arithmetic Instructions Set 9
Logical Instructions Set 10
Shift Instructions Set 11
Rotate Instructions Set 12
Control Instruction set 13
Software Interrupt 14

Hardware Interrupt 15




University of Mosul

Course Title: (puigl sLaidy)

Course Code/Type:
College of Engineering Credit Hours:

Level/Term:
Department: Prerequisties:
Instructor:

Course Description:

The lectures include introducing engineering economics, project
evaluation, and how to use engineering to reduce cost and achieve
quality

Refernces:

1- ...
2- ..

Course Details:

Subject Week

paalie g Hlalhias ¢ Cay jlad) oudigll sLaiill) 1-2

Engineering Economics (Definitions, Concepts)

Lol ClEdlal) 5 3314l 2-3

Interest and Economic relationships

gl 333l Cash flow 3-4
Jall el Jagia M dailly  capital time value

JIall o ds il Comparison between alternatives 5
llalldadll 48 )l present value Concept
A8l 4y i) 4 Equivalent annual cost

L= asill Economic Appraisal a=all »u discount Rate 6
Aa yiw) 3 yi Payback period
3 vl Jws internal rate of return

Jlaiuy)  Replacement 7-8

UGyl Depreciation 9

Gl sindl W6 ) aen 48,k (SOYDD)




Culil) Jasal) (DBD)

=il inflation 10
Jadll ddasi Breakeven Point 11-12
dauluall Jila3 sensitivity analysis 13
Al 5 AalaB@Yl s 50all feasibility Study 14-15
Engineering Economics (Definitions, Concepts)
Ll ClEdlad) 5 32314l 2-3
Interest and Economic relationships
gl 331l Cash flow 3.4
Juall el N dgie M 4ally capital time value
Jilall (w45 ,ladl - Comparison between alternatives 5

llalldadll 4 )k present value Concept
A<l 4y 50l 24K Equivalent annual cost




University of Mosul Course Title: Introduction to control
engineering
Course Code/Type: 1C0OS352
Credit Hours: 3
Level/Term: Third
Prerequisties: Mathematics, Signal and
svstems

College of Engineering

Department: Electrical Engineering

Instructor: Dr. Mohammed Obaid Mustafa

Course Description:

Introduction to control engineering has diversified applications that include science, engineering,
finance management, and even human behavior. Students of control engineering start with a
linear control system course dealing with the time and complex-s domain, which requires a
thorough background in elementary mathematics and Laplace transform.

After successful completion of this course, student will be able to

o To understand and differentiate the basics of linear time-invariant control system.

e To understand and analyze feedback characteristics of linear control system.

e To understand and analyze time response of first and second order control systems for different
standard test signals.

e To understand and analyze the stability of control System

Refernces:

1. Automatic Control Systems 9th edition, BENJAMIN C. KUO
2. Modern Control Engineering 5th edition, Katsuhiko Ogata

Course Details:

Subject Week

Laplace transformation , Basic Components of a Control, System Open-Loop Control 1
Systems, Close-Loop Control Systems, What Is Feedback, and What Are Its Effects?
Types of Feedback Control Systems

Block Diagrams

Signal-Flow Graphs

Mathematical model and Transfer function

State Variable Analysis, State equation, Dynamic equation

State-Transition Matrix , State-Transition Equation, State Diagrams
From Differential Equations to State Diagrams, From State Diagrams to Transfer
Function, From State Diagrams to State and Output Equations, Characteristic
Equation from a Transfer Function , Characteristic Equation from State Equation
Characteristic Equations, Eigenvalues, and Eigenvectors
Characteristic Equations, Eigenvalues, and Eigenvectors 9

Nofu| | WIN

(00}




Controllability Canonical Form {CCF) 10
Observability Canonical Form ( OCF)
Diagonal Canonical Form (DCF)

Jordan Canonical Form (JCF)
Direct Decomposition 11
Cascade Decomposition

Parallel Decomposition
Controllability and Observability of Control Systems, State-Feedback Control 12
Time-Domain Analysis of Control Systems, Transient Response of a Second-Order 13
System
Stability of Linear Control Systems , Methods of Determining Stability 14

Routh-Hurwitz Criterion

15




Course Title: Electronic &
Communication Systems
Course Code/Type: ECSS354
Credit Hours: 2

Level/Term: 3™

Prerequisties: Signal & Systems
Instructor: Dr. Mohammed Tariq (SIGS252)

University of Mosul

College of Engineering

Department: Electrical Engineering

Course Description:

This course aims to provide a comprehensive introduction to the fundamental electronics and
communication systems, including amplifiers principles, amplifiers applications, and analog
communications systems. The course builds on the foundations laid in senior high school physics
and in turn aims to lay the foundation for more advanced studies in electronics and communication
undertaken in the following courses and beyond.

The topic areas include operational amplifier, operational amplifier applications, power
amplifiers, amplitude modulation and demodulation, frequency modulation and demodulation,
frequency response, wave generation, hybrid integrated circuits, timer circuits, digital modulation
techniques , power supplies and feedback systems are covered in this course.

Refernces:

1- Electronic Devices by FLOYD (8t edition)

2- Modern Digital and Analog Communication Systems by Lathi B P & Ding,Zhi
Course Details:

Subject Week
Operational amplifier fundamentals

Operational amplifier device

Operational amplifier applications (Non inverting,Inverting Amplifier)
Operational amplifier applications (Summing,integrator, differentiator)
Communication systems

Analog communication system

Amplitude modulation system

Frequency modulation system

Midterm exam

Power amplifiers principles

Power amplifiers (Class A)

Power amplifiers (Class B)

Power amplifiers (Class AB)

Power amplifiers (Class C)
Digital communication system
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https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Lathi+B+P+Ding%2CZhi&text=Lathi+B+P+Ding%2CZhi&sort=relevancerank&search-alias=books

Course Title: Synchronous Machines
Course Code/Type: SYMA356

Credit Hours: 3

Level/Term: Third/Second
Prerequisties: Electrical Transformers

University of Mosul
College of Engineering

Department: Electrical

Instructor:Dr. Yasir M. Y. Ameen

Course Description:

This course focuses on the design, operation, analysis and control of AC rotating machines.
Topics covered include three-phase synchronous machines operating as synchronous
generators, synchronous motors, and synchronous compensators.

Refernces:
1.Stephan J. Chapman., Electric Machinery Fundamentals, (5% Edition), McGraw-Hill, New York,2012.

2.]. Hindmarsh, Electrical Machines and their applications, (4th Edition), Pergamon Press, Oxford. New York.
1977.

3- V.K Mehta and Rohit Mehta, principles of electrical machines, 2" edition 2008, S.Chand &company LTD

4- 1989 Jia sall Al dnpdan "o glital) L) il€e " Aandl) e elia 3 g dm deaa Jubia -,

Course Details:

Subject Week
Introducing to synchronous machines and their constructions 1
Deriv of the equivalent circuit 2
Power and torques in synchronous machines 3
Phasor diagram of synchronous machines 4
Voltage regulation 3)
Open and short circuit tests 6
Operating synchronous generator alone( P-F and Q-V characteristics) 7
Conditions and advantages of parallel operation of S.G 8
Rating Limitations of Synchronous Machine 9
Synchronous motors 10
Starting of Synchronous motors 11
V-curves 12
Speed control of synchronous motors 13
synchronous compensators 14
Exam 15




University of Mosul Course Title: pProgrammable Logic Controller.
Course Code/Type: EEC3..

Credit Hours: 2

Level/Term: 3-2

Pre requ isties: Logic gates operations, Boolean algebra

College of Engineering

Department: Electrical Engineering Department

Instructor:  fawaz yaseen

Course Description:

Study of the principles and application of Programmable Logic Controllers including ladder
logic, program control, data manipulation, math instructions, sequencers, shift registers,
networking, PLC-mechanism interfacing and human-machine interfacing.

After successfully completing the course students will be able to

= Understand concepts of PLC, its uses & applications.
= Develop PLC ladder programs for simple industrial applications.

Refernces:

1- Gary Dunning, “Introduction to Programmable Logic Controllers”, Thomson, 2nd Edition

2- John R. Hackworth, Frederick D., Hackworth Jr., “Programmable Logic Controllers
Programming Methods and Applications”, PHI Publishers

3- L. A. Bryan. A. Bryan, “Programmable Controllers: THEORY AND
IMPLEMENTATION”, Second Edition

Course Details:

Subject Week

Introduction to PLCs

PLC basics

PLC Addressing and Basic Instructions

Basic Ladder Logic Programming

gl W N

Programming word level logic instructions, Relation of digital gate logic
to contact/coil logic, Relay logic, Relay Sequencers

»

PLC Timer Functions

ladder diagram elements. Instructions: Relay type instructions, 7
Instruction addressing, Branch Instructions, Internal Relay Instructions,
Programming.

Exam #1 8
Data Handling and Program Control Flow Instructions 9
Shift and Sequencer Instructions 10
PLC 1/0O Module Types and and PLC Trainer Configuration 11
Exam #2 12
Interrupts 13

reivew 14




\ Final Exam

15

Class code:

Grading Policy

Quizzes 5pt

Google

Classroom 5pt

H/W

2 term Exams | 30pt

Final Exam 6opt
100

Total P
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Educational Aims

1- Institution University of Mosul
2- Department Department of Electrical Engineering
3- Programming Power and Machines

4- Study system: annual/courses/others | Courses

5- programming

Iragi council accreditation for engineering
education

6- Year

2023-2022

Educational Aims

The educational aims can be summarized as follows:

v

v

v

v
v

v
v

Development of scientific research to attain a remarkable level of quality
requirements.

Development of scientific laboratories to ensure the functioning of the
educational process and research, and give students professional experience in Electrical
Engineering / Electronic and Communication applications.

Development of the teaching staff through the abroad, workshop courses, leave of
absence and connecting Electrical Engineering department /  Electronic and
Communication with other departments in advanced worldwide universities.

Ongoing review of the curriculum to develop the level of scientific parallel to community
needs.

Guide the student to work with his colleagues as teamwork.

Accommodate and diagnose problems related Electrical Engineering / Electronic and
Communication domain through creation of personalized engineering graduate.

Serving the community effectively and efficiently through qualified and able graduates.

Continuity of communication with alumni through scientific conferences,
seminars, regular social events, and continuing education courses.
Advisory services provided to community through ECB.
Awarding graduates “diploma degree" through comprehensive study programs one
academic year.( Presentation of postgraduate programs to feed and enrich the community
with postgraduate degrees specialist (MSc. and Ph.D.) in Electrical Engineering /
Electronic and Communication domain.
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Course Title: Power System Analysis
Course Code/Type: PSAN400 /compulsory
Credit Hours: 4

Level/Term: level 4 term 1

Prerequisties: Numerical Analytics

University of Mosul

College of Engineering

Department: Electrical

Instructor: Dr.Shaker Mahmood @

Course Description:

An introduction to Single Line Diagram Simulation, Mathematical Simulation of P.S, Load
Flow Analysis , Short Circuit Study, Symmetrical Short-Circuit, Symmetrical Component,
Unsymmetrical Fault, Short Circuit Analysis Using Computer, Economical Operation of
Power System,Stability Analysis, Steady State Stability, Transient Analysis Stability, Solving
of Equations in Power System Using Computer.

Refernces:

1- POWER SYSTEM ANALYSIS by William D. Stevenson
2- POWER SYSTEM ANALYSIS and design by Glover
Course Details:

Subject Week

Introduction; Syllabus; basic components of a power system,single 1
line diagram ,

Per unit analysis, generator, transformer, transmission line and 2
load representation for different power system

Construction of Y-bus and Z-bus 3
Load Flow Analysis using GS ,NR ,FDC partl 4
Load Flow Analysis using GS ,NR ,FDC part2 5
Short Circuit Study :Symmetrical Short-Circuit,Symmetrical 6
Component

Unsymmetrical Fault partl 7
Unsymmetrical Fault part2 8

EXAM

Economical Operation of Power System partl 10
Economical Operation of Power System part2 11
Stability Analysis, Steady State Stability 12
Transient Analysis Stability partl 13
Transient Analysis Stability part2 14
Application of power system analysis using computer 15




University of Mosul Course Title: Control systems Analysis

Course Code/Type: COSA402

Credit Hours: 4

Level/Term: 4t

Prerequisties: Engineering Mathematics

College of Engineering

Department: Electrical

Instructor:  Asst. Prof. Dr. Mohammed Obaid Mustafa

Course Description:

Control engineering has diversified applications that include science, engineering, finance
management, and even human behavior. Students of control engineering start with a linear
control system course dealing with the time and complex-s domain, which requires a thorough
background in elementary mathematics and Laplace transform.

The aim of this course is to identify opportunities for feedback and control in their professional

context and develop the skills needed to effectively use Matlab and Simulink to analyses and
design control systems.
Students of control engineering start with a linear control system course dealing with the time
and complex-s domain, which requires a thorough background in elementary mathematics and
Laplace transform.

Refernces:

1. Automatic Control Systems, (9th Edition), By: Golnaraghi and B. C. Kuo.
2. Modern Control Engineering, (5th Edition), By: Katsuhiko Ogata.
3. Control Systems Engineering, (6th Edition) By: Norman S. Nise

Course Details:

Subject Week

Stability of Linear Control Systems , Routh-Hurwitz Criterion

State Feedback

Root Locus Analysis

Properties of Root Locus Analysis

Design of Control Systems

P, PI, PD controller

PID controller

Exam.

OO N | Ol BW DN

Frequency-Domain Analysis

Frequency Response of Closed-Loop Systems, Second-Order System

o
k=)

Frequency Response of Closed-Loop Systems, Second-Order System
Effects of Adding a Zero and pole to the Forward path

Nyquist Stability Cliterion 12

Nyquist Path, Relation between Root Loci and Nyquist plot 13

Bode Plot 14

Nichols Chart 15




Course Title: Single Phase Induction Motors
Course Code/Type: SPIM404

Credit Hours: 3

Level/Term: Fourth / First
Prerequisites: Induction Machine s

University of Mosul

College of Engineering

Department: Electrical Engineering

Instructor: Dr. Ahmed Alsammak
Mr. Omar Turath

Course Description:

Introduction, Single phase induction motors: Principal of operations, Types
of SPIM, Motors with main winding only, Cross field theory, Rotating field theory
(Double-field revolving theory), Transformer voltage, Rotational voltage, Torque
speed characteristic, Fields in SPIM, Equivalent circuit, Power diagram, Two phase
induction motor, Symmetrical two-phase motor supplied from two-phase balance
system, Symmetrical two-phase motor supplied from two phase unbalance system,
Unsymmetrical two-phase motor supplied from two phase unbalance system, Special
cases, Single phase motors with main and auxiliary windings, Improvement of torque
production in single-phase induction motor.

References:
1- Rotating electrical machine, S.K. Sen, 1975

2- Alternating current machines, M.G. Say, 1984

3- Electric Machinery and their Application, J.Hindmarsh 3rd, 1979

4- Electrical Machinery, A. E. Fitzgerald, Charles Kingsley, Jr., Stephen D.
Umans, 2003.

5- 1989 ¢ As slua,d g daaa Juuly,d ¢ @ gliial) Ll (yilsa

6- Electric Machinery Fundamentals, Stephen J. Chapman, 2005

7- Electric Motors and Drives, Austin Hughes, 3rd, 2006

8- Electromechanical Motion Devices, Second Edition,
O- Paul Krause, Oleg Wasynczuk, Steven Pekarek, Wiley-IEEE Press, Year:
2012

Course Details:

Subject Week

Introduction, Single phase induction motors: Principal of
operations, Types of SPIM

Motors with main winding only, Cross field theory, Rotating 2




field theory (Double-field revolving theory)

Transformer voltage, Rotational voltage, Torque speed

characteristic 3
Fields in SPIM, Equivalent circuit 4
Power diagram + Examples 5
Two phase induction motor 6
Symmetrical two-phase motor supplied from two-phase balance

system + Examples !
Symmetrical two-phase motor supplied from two phase

unbalance system + Examples 8
Unsymmetrical two-phase motor supplied from two phase

unbalance system + Examples )
Special casesl + Examples 10
Special cases2 + Examples 11
Course Exam 12
Improvement of torque production in single-phase induction

motor 1 + Examples 13
Improvement of torque production in single-phase induction ”

motor 2 + Examples

Final Exam

15




Course Title: Power Generation

University of Mosul .
Stations

/

College of Engineering Course Code: PGST40 6

Department of Electrical
Engineering

Hours/ Units: 30 /2

Instructor: pr.Mohammad Ahmed Ali Level/Term: 4P

Course Description:

The course focuses on conventional generation of electrical energy in power plants. For these
power plants, voltage, frequency, active and reactive power control methods are also studied. The
course includes explanation of supervisory control and data acquisition (SCADA) system

Refernces:

1. Anderson, P.M and Fouad, A., Power System Control and Stability, (2nd Edition), Wiley-
IEEE Press, New Jersey,  2002.

2. Casazza, J and Delea, F., Understanding Electric Power Systems: An Overview of The
Technology and The Marketplace, Wiley-IEEE Press, New Jersey, 2003.

3. llic, M and Zaborszky, J., Dynamics and Control of Large Electric Power Systems, Wiley
Press, New York, 2000.

4. Saccomanno, F., Electric Power Systems, John Wiley & Sons, New York, 2003.

5-  Omer Khalil , Power Plants , 2017

Course Details:

Subject Week

Primary energy sources and their classifications

Energy equivalents and its conversions

The major equipments of power plants

Thermal power plants

Gas generating stations

Hydroelectric power stations

Nuclear power plants

Diesel stations

Automatic Voltage Regulation (AVR) Concept

DC excitation system

=
nelo o No| o b w e

AC excitation system

[EnY
N

Static excitation system

=
w

Frequency and active power control

[EEN
SN

Speed Governing Basics

[HRY
(62

Supervisory Control and Data Acquisition (SCADA)




) ) Course Title: Power and Machines
University of Mosul Lab
| Course Code/Type: MLAB 408
Credit Hours: 6Hrs /Week
Level/Term: 4™ Year / Power

—= and Machines.
Instructor:Dr. Ahmed Nasser B. Alsammak & Dr. Hasan Adnan

College of Engineering

Department: Electrical

Course Description:

Power and Machines lab consist of sum of laboratories can be listed below:-
1- Machines Laboratory.
In this lab. student can performed sum of expierments that related with different types of
machines. This lab. is given by (Dr. Wael Hashim, Mr. Ammar Shamil and Mr. Marwan
Husain).
2- Control Laboratory.
Demonstrate his/her understanding of the basics of control system laboratory including: Basics of
transfer function of any control system and represented in MATLAB software, realization and
implementation of control system in time domain and frequency domain response such step
response, bode plot response, Nichols. PID controller. State space model represent for transfer
function of control system. Implement some controller such state variable feedback design and
root locus design for speed control of dc servo motor. Principle of Arduino microcontroller with
many application. This lab. is given by (Dr. Shamil Hamza).
3- Transmission Line Laboratory.
To study the pehavior of transmission line under open and short circuit tests and show the Ferranti
effect of Long Transmission Line model in order to calculate the transmission line parameters for
Pl representation also to understand the principles of compensation and voltage regulation along
with load flow analysis and fault study. This lab. is given by (Mr. AbdulHakim Mohammed).
4- Renwable Energy Laboratory.
Resently, renwable energy has been more popular in the householde and rarial locations
application due to reduction of the conventiol energy sources. This laboratory helps the
student to inderstand,test and design different types of renwable energy such as
photovoltaic energy system, wind energy system and etc. This lab. is given by (Dr. Omer
Sharafaldeen and Dr. Hasan Adnan).
5- High Voltage Laboratory.
The first course provides principle knowledge associated with high voltage engineering
methods, techniques and equipment. It is divided into two sections. The first section
presents fundamentals of the failure mechanisms gaseous insulation at high voltages. It also
discusses consequent design principles for high-voltage equipment; of the generation of
high direct, alternating and impulse voltages for testing high-voltage equipment. This lab. is
given by (Dr. Riyadh Zaki).
Refernces:
1- Induction Machines Handbook Transients, Control Principles, Design and Testing, ION
BOLDEA.
2- SYNCHRONOUS GENERATORS, ION BOLDEA.
3- Feedback Group Company. www.feedback.group.com.

4- Roland S. Burns, " Advanced Control Engineering”, University of Plymouth. UK., 2001.



http://www.feedback.group.com/

5- B.M. Weedy, Electric Power System, 5th edition, John Wiley and Sons, 2012.

1982.
7- John Twidell and Tony Weir "Renewable Energy Resources " second eddition

8- Wim Turkenburg "Renewable Energy".

9- JP Holtzhausen , WL Vosloo “High Voltage Engineering Practice and Theory” 2018

6- William D. Stevenson, Jr, Elements of Power System Analysis, 4™ Edition, McGraw Hill,

weeks. A set review also set exam after each set has been done. Bellow the

Course Details: power and machines lab. is apractical expierments and differs from the
theortical subjects. The course consists of two sets, each set contains eight deffernt expierments
and each student will implement two expierments per week so the period of the set is four

Subject

Week

Divideding and organizing the students into sum of groups and teams.

1

No load and blocked rotor tests of single phase induction motor

variable load varaible capacitor tests of single phase induction motor

Study the transfer function in control system.

Block diagram reduction of control system in MATLAB.

The power station and transmission system model short circuit and no-load test on a
logic line

Possibility of compensation and voltage regulation of T.L

Study of photovoltaic energy system

Breakdown of air in uniform & non-uniform AC Field

(2-6)

Review

Exam

No load and short circuit teste three phase synchronous generator

Determine the zero and negative sequence impedance of three phase synchronous
generator

State space model of control system in MATLAB.

Root locus design in MATLAB.

Load flow analysis of power system

Symmetrical and un symmetrical fault analysis of T.L

Study of wind energy system

Breakdown of air in uniform & non-uniform DC Field

9-13

Review

14

Final Exam

15




Course Title: Power and Machines
Lab.

Course Code/Type: MLAB456
Credit Hours: 6Hrs /Week

Ny Level/Term: 4" Year / Power
Instructor:Dr. Ahmed Nasser B. Alsammak & Dr. Hasan Adnan and Machines.

University of Mosul

College of Engineering

Department: Electrical

Course Description:

Power and Machines lab consist of sum of laboratories can be listed below:-

1- Machines Laboratory.

In this lab. student can performed sum of expierments that related with different types of
machines. This lab. is given by (Dr. Wael Hashim, Mr. Ammar Shamil and Mr. Marwan
Husain).).

2- Control Laboratory.

Demonstrate his/her understanding of the basics of control system laboratory including: Basics of
transfer function of any control system and represented in MATLAB software, realization and
implementation of control system in time domain and frequency domain response such step
response, bode plot response, Nichols. PID controller. State space model represent for transfer
function of control system. Implement some controller such state variable feedback design and
root locus design for speed control of dc servo motor. Principle of Arduino microcontroller with
many application. This lab. is given by (Dr. Shamil Hamza).

3- AC Motor Drives.

To study the methods of controlling the three-phase induction motor, as well as the use of modern
methods to start the induction motor and the use of modern methods of dynamic braking of the
motor. This lab. is given by (Dr. Hasan Adnan).

4- High Voltage Laboratory.

The first course provides principle knowledge associated with high voltage engineering
methods, techniques and equipment. It is divided into two sections. The first section
presents fundamentals of the failure mechanisms gaseous insulation at high voltages. It also
discusses consequent design principles for high-voltage equipment; of the generation of
high direct, alternating and impulse voltages for testing high-voltage equipment. This lab. is
given by (Dr. Riyadh Zaki).

Refernces:

1- Induction Machines Handbook Transients, Control Principles, Design and Testing, ION
BOLDEA.

2- SYNCHRONOUS GENERATORS, ION BOLDEA.

3- Feedback Group Company. www.feedback.group.com.

4- Roland S. Burns, " Advanced Control Engineering™, University of Plymouth. UK., 2001.

5- B.M. Weedy, Electric Power System, 5th edition, John Wiley and Sons, 2012.

6- William D. Stevenson, Jr, Elements of Power System Analysis, 4™ Edition, McGraw Hill,
1982.

7- John Twidell and Tony Weir "Renewable Energy Resources " second eddition

8- Wim Turkenburg "Renewable Energy".



http://www.feedback.group.com/

9- JP Holtzhausen , WL Vosloo “High Voltage Engineering Practice and Theory” 2018

Course Details: power and machines lab. is apractical expierments and differs from the
theortical subjects. The course consists of two sets, each set contains eight deffernt expierments
and each student will implement two expierments per week so the period of the set is four
weeks. A set review also set exam after each set has been done.

Subject Week

State Variable Feedback design

Breakdown voltage for DC Field

Universal mtor

Modern Methods to Control the Starting and Braking of a Three Phase
Induction Motor / part 1 (1-8)

Soil resistivity test

PID Controller Design

Stepper motor

Modern Methods to Control the Starting and Braking of a Three Phase
Induction Motor / part 2

State Space Model In Matlab

Servo motor

polarity effects on breakdown voltage

Root Locus Design In Matlab 9-15

High Voltage safety

Review

Final Exam




University of Mosul
College of Engineering
Department of Electrical

Instructor: Dr Yasir &Dr. Dawood

Hours/ Units: 2

Level/Term:4/1

Course Title: High Voltage DC
Course Code: HVDC414

Course Description:

Course Objectives:

Upon successful completion of this course, students will be able to:

Understand the fundamentals of high voltage direct current transmission and its advantages over alternating current.
Analyze and design key components of HVDC systems, such as converters, transformers, and filters.

Explain the principles of converter operation, including thyristor-based and voltage-sourced converter (VSC) technologies.
Evaluate different HVDC system configurations, including point-to-point and multi-terminal systems.

Perform steady-state analysis of HVDC systems.

Discuss the control mechanism used in HVDC systems.

Analyze the economic and environmental aspects of HVDC transmission.

Explore emerging trends and challenges in HVDC technology, including DC grid integration and renewable energy applications.

This course is designed to provide BSc students in Electrical Engineering with a comprehensive understanding of
high voltage direct current (HVDC) systems. HVDC technology is increasingly important in modern power systems
due to its efficiency, long-distance transmission capabilities, and ability to interconnect asynchronous grids.
Students will learn the principles, components, operation, control, and applications of HVDC systems. The course
will also cover emerging trends and challenges in HVDC technology.

Refernces:

High Voltage Direct Current Transmission by Siemens

2- High Voltage Direct Current Transmission: Converters, Systems and DC Grids 1st Edition by Dragan Jovcic, Khaled Ahmed.

Course Details:

Subject Week
Introduction to HVDC, Why HVDC, history of HVDC !
Technical Merits of HVDC & Economic Considerations& Environmental Issues 2
Line-Commutated Current Sourced Converters& Self-Commutated Voltage Sourced Converters 3
Main Types of HVDC Schemes, DC Circuit 4
Back-to-Back Converters& Monopolar Long-Distance Transmissions 5
Bipolar Long-Distance Transmissions, Bipole with Ground Return Path, Bipole with Dedicated Metallic Return Path for 6
Monopolar Operation, Bipole without Dedicated Return Path for Monopolar Operation

Midterm exam 7
Converter Theory, Thyristor-based converters (line-commutated converters) 8
Voltage-sourced converters (VSC),Comparison and selection criteria

Bridge Circuit Function&12-Pulse Group and Converter Transformer 9
Reactive Power as a Function of Load &Reactive Power Control 10
Main Components of HVDC, Thyristor Valves, Converter Transformer,Smoothing Reactor, Harmonic Filters, AC Harmonic 11&12
Filter, DC Harmonic Filter,Active Harmonic Filter, Surge Arrester, DC Transmission Circuit, DC Transmission Line DC

Cable, High Speed DC Switches, Earth Electrode

HVDC for long-distance transmission,HVDC for renewable energy integration 13
HVDC for grid interconnections,Case studies of real-world HVDC projects

Principle Arrangement of an HVDC Transmission Project,Moyle Interconnector project 14
Exam 15




Course Title: smart grid
Course Code/Type: SGRD416
Credit Hours: 2 H
Level/Term: 4t/ 1st
Prerequisties:

University of Mosul

College of Engineering

Department: Electrical Engineering

Instructor: Dr.Omar M. Al-Yousif

Course Description:

Electric power systems throughout the world are facing radical change stimulated by the
pressing need to decarbonise electricity supply, to replace ageing assets and to make effective
use of rapidly developing information and communication technologies (ICTs). These aims all
converge in the Smart Grid. The Smart Grid uses advanced information and communication to
control this new energy system reliably and efficiently. Some ICT infrastructure already exists
for transmission voltages but at present there is very little real-time communication either to
or from the customer or in distribution circuits.

The Smart Grid vision is to give much greater visibility to lower voltage networks and to
enable the participation of customers in the operation of the power system, particularly through
Smart Meters and Smart Homes. The Smart Grid will support improved energy efficiency
and allow a much greater utilisation of renewables. Smart Grid research and development is
currently well funded in the USA, the UK, China, Japan and the EU. It is an important research
topic in all parts of the world and the source of considerable commercial interest.

The aim of the course is to provide a basic discussion of the Smart Grid concept and then, in
some detail, to describe the technologies that are required for its realisation. Although the Smart
Grid concept is not yet fully defined, the course will be valuable in describing the key enabling
technologies and thus permitting the students to engage with the immediate development of the
power system and take part in the debate over the future of the Smart Grid.

Refernces:

1- SMART GRID TECHNOLOGY AND APPLICATIONS , Janaka Ekanayake,Cardiff
University, UK Kithsiri Liyanage,University of Peradeniya, Sri Lanka,Jianzhong Wu Cardiff
University, UK, Akihiko Yokoyama,University of Tokyo, Japan,Nick Jenkins
Cardiff University, UK. This edition first published 2012 , © 2012 John Wiley & Sons, Ltd.

2- SMART GRID Fundamentals of Design and Analysis, James Momoh , Copyright © 2012
by the Institute of Electrical and Electronics Engineers IEEE.




Course Details:

Subject Week
The Smart Grid , Introduction , Why implement the Smart Grid now? 1
What is the Smart Grid? , Early Smart Grid initiatives , Overview of the 2
technologies required for the Smart Grid References.

Data communication 3
Communication technologies for the Smart Grid 4
Information security for the Smart Grid 5
Smart metering and demand-side integration 6
Distribution automation equipment 7
Distribution management systems 8
Transmission system operation 9
Power electronic converters 10
Power electronics in the Smart Grid 11
Power electronics for bulk power flows 12
Energy storage 13
Case study 1: Energy storage for wind power 14
Case study 2: Agent-based control of electrical vehicle battery charging 15
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University of Mosul __ Course Title: duaigl 5 aY)

Course Code/Type: ENGC425
Credit Hours: 2Hrs /Week
Level/Term:4t" stage P&M and

Instructor:Dr. Hasan A. Mohammed E&C
Course Description:

College of Engineering

Department: Electrical

) obball B )la) Caagd WS g g il Q\M\éﬂﬁi%u}q}ﬁ\&i@;ﬁjij}i& Lﬂgi 1Y Al IS as) e Jaaddl)
s sl 5 anaiill 5 Jasdadill JOA (e g pall 3 j8al il W) ) Jsea sl Al glaall 5 Aallall 5 4y il g dgalall o ) sall A8ST JiaY1 alasia)
138 (add Al s e DU Al e slaally 038 539 alldall 2 pall Al ja3 3 gl sl Jay Al all 3ol ) jie o agle 2408 )1

oald J8 il uaige 5 dale (ruvigall pead agall 8 xall cailal)

Refernces:
Introduction To Industrial Engineering, Richard C. Vaughn G Chug S8 2daa i -]
Production and Operation Management  (mas a Sl xe 21,2009, 284 Aadall, cilleall 5 £ U5V 3000 - 2
M ‘au@ Sld 212008 , dsaS g A ma @l ST pa clilaallg gl 80 -3
1987 8y, A sl pisill daalal) | 5 G n AW | Wil cillaal) Eigay -4
Management Mistakes And Successes . Robert F. Hartley, Cleveland University, 2000 a5 qlis-5
26 AN A 1o Aigen e 150 -6
AN 2243 <2009 ¢ Ay s BT a0 A ) bahddl) -7

Course Details:

Subject Week
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Course Title: Power System Protection
Course Code/Type: PSPR405 /compulsory
Credit Hours: 3

Level/Term: level 4 term 2

University of Mosul

College of Engineering

Department: Electrical

Instructor: Dr.Shaker Mahmood

Course Description:

Power system protection is an integral part of every power system. All power equipment
including power generators, step-up transformers, step-down transformers, transmission
lines, power capacitors and electric motors and other loads etc need protection. The
necessity for protection is incurred by all kinds of contingencies such as equipment failure
due to insulation deterioration, lightning strike, short-circuit by nature force or creature-made
happenings, inappropriate operation of power system and other inadvertent incidences.
Some power equipment is very expensive such as MW generators which could cost millions
of dollars. Furthermore outage due to failure of power system causes severe damage to
economy and inconvenience to people’s daily life. A properly designed protection can
ensure power supply cut to minimum users yet continue supply power to other end users in
case that a fault occurs in the system. It is a sophisticated art which needs a systematic
study in order to master. All these call for a new module for undergraduate students to learn
in the field of power system protection.
The course is aimed at students who have been introduced with fundamental knowledge of
power system. The objectives of this course are After taking this course the students will have
a deep understanding on the concepts of power system protections, instrument transformers,
fundamentals of relaying, overcurrentprotection and coordination, directional overcurrent
protection, differential protection, distance protection, distributed generation protection..etc.

Refernces:

1- FUNDAMENTALS OF POWER SYSTEM PROTECTION by Y.G. Paithankar and S.R. Bhide ,2003.

2- TRANSMISSION NETWORK PROTECTION: THEORY AND PRACTICE by Yeshwant G. Paithankar.

3- @oNae allue o §aal Akl dlea

4- PRACTICAL POWER SYSTEM PROTECTION BY Hewitson ,L.G., M. and Balakrishnan , R, Newness, New york ,2004
Course Details:

Period Summary of Lecture Program

Week 1 Introduction to power system protection, Fundamental of power system protection

Week 2 Introduction to power system protection, Fundamental of power system protection
Fuse ,circuit breakers, and Instrument transformers

Week 3
Fuse ,circuit breakers, and Instrument transformers

Week 4

Week 5 Fuse ,circuit breakers, and Instrument transformers

Week 6 Types of relays and its operation principle

Week 7 Types of relays and its operation principle




Week 8

Overcurrent protection and coordination

Week 9 Directional overcurrent protection

Week 10 Mid-Semester Exam

Week 11 Differential protection

Week 12 Protection of busbar

Week 13 Transformer protection

Week 14 Generator protection , Motors protection
Week 15 Distance protection; Summarization on course




University of Mosul

College of Engineering
Department: Electrical Engineering
Instructor:Dr. Dawood N. Saleh

Course Title: High Voltage Engineering
Course Code: HVEN 452

Hours/ Units: 3/3

Level/Term:4™ /2" term

Course Description:

High voltage engineering is the branch of electrical engineering that deals with the study and
application of high voltages, typically above 1000 volts. It is a critical field that is involved in the
design, development, and maintenance of equipment and systems that operate at high voltage
levels, including power transmission and distribution systems, transformers, circuit breakers, and
other electrical devices.
The study of high voltage engineering involves an understanding of the behavior of electrical
insulation materials, the design of insulation systems, and the various phenomena that occur at
high voltage levels, such as corona discharge and partial discharge. It also involves the evaluation
of safety measures and protection systems to prevent electrical breakdown and related hazards.
High voltage engineering has significant practical applications in many industries, including
power generation and distribution, transportation, medical equipment, and communication
systems. It is a critical field that requires careful attention to safety and a deep understanding of
electrical principles to ensure the safe and efficient operation of high voltage equipment and
systems.
G Bale ¢ Adlad) A gil) gadad g Al 8 pa Jalaly (o M) Apily oY) Ausigh) £ 98 (e £ B A (ad) agal) i
Loy ¢ 3gad) (a dalle il gianay Jand (Al AalaiY) g cilanall dilua g gkl g aandi A e Ly aga Jlae 4d) 2052 1000
LAY Ay g1 3 3l g 8 il adal g8 g Y ganall g ABUAY) a6 g JAI Akl N3 B
(Al ABliAal) o) ghall g ¢ Jjadl dakiil avanaliy ¢ Al gS Joadl 3 ga & glud Lagh Al agad) dudia d) 33 Cpanals
dalai] g Aadleal) i i Ulayl cpandaliy LS, Jad) &l g Adlgd) &8 Jia ¢ Alad) agadl iy e die Eaaa
Adal) il jhaliall g Al Sl g adal 4laal),
¢ Ja g ¢ Lgaygig ABUall 2 g5 UYL Lay ¢ cileliall (pa pand) B 5 S dlae il Lgd Al agad) duria
Al g (s abuall Gas Lagh g dadually s Lalaia) calbaty Apaa¥) ALy Jlae Ad) Uiy Aalaif g ¢ Ayl cilanall g
lad gt cild Aaai¥) 5 colamall Sladll g a¥) i) Gladal

Refernces:

1. Andreas Kuchler, High voltage Engineering, Springer-Verlag GmbH Germany, 2018.

2. E. Kuffel, W.S. Zaengl, and J. Kuffel, High VVoltage Engineering: Fundamentals, 2nd edition,
ButterworthHeinemann, 2000.

3. C.L. Wadhwa, High Voltage Engineering, 2nd ed., New Age International, 2007




Course Details:

Subject Week
Electrical field in High Voltage Engineering 1
Electrical Breakdown Theory

e Breakdown Mechanism of Gases 2-3

e Breakdown Mechanism of Liquid 4

e Breakdown Mechanism of Solid Materials 5
Generation of high voltages

e Generation of high A.C voltages. 6

e Generation of high D.C voltages. 7

e Generation of high impulse voltages. 8
Mid-Term Exam 9
High Voltage Testing and Measurements 10
Overvoltages and Overvoltages Protection

e Overvoltages 11

e Overvoltages Protection 12
Earthing 13
Insulation Coordination 14

Tutorial - Revision

15




Course Title Special Electrical Machines
Course Code/Type: SPEMA458

Credit Hours: 2
Level/Term: Fourth / First
Prerequisites: Induction Machine s

University of Mosul

College of Engineering

Department: Electrical Engineering

Instructor: Dr. Ahmed Alsammak
Mr. Omar Turath

Course Description:

Introduction about Special Electrical Machines, Single phase synchronous
motors: Variable reluctance type motors, Switched reluctance motors,
hysteresis motor. Single phase AC series commutator motor. The universal
motor. The repulsion motor. Stepper motors: Types, construction,
characteristics, and applications. Linear induction machines: Types and
characteristics and applications. Three-phase ac commutator machines. Schrage
motor. Permanent Magnet Synchronous Motor (PMSM). The rotating frequency
changer. AC shunt commutator motor. AC Drives. Static frequency changers.

Generator excitation and voltage control.

References:
1- Rotating electrical machine, S.K. Sen, 1975

2- Alternating current machines, M.G. Say, 1984

3- Electric Machinery and their Application, J.Hindmarsh 3rd, 1979

4- Electrical Machinery, A. E. Fitzgerald, Charles Kingsley, Jr., Stephen D.
Umans, 2003.

5- 1989 (A slad,d g dana July,d ¢ @ gliial) jlaill (yilsa

6- Electric Machinery Fundamentals, Stephen J. Chapman, 2005

7- Electric Motors and Drives, Austin Hughes, 3rd, 2006

8-

O- Electromechanical Motion Devices, Second Edition, Paul Krause, Oleg
Wasynczuk, Steven Pekarek, “ Analysis of Electric Machinery and Drive
Systems”, 3rd Edition, Wiley-IEEE Press, Year: 2012

10- P. C. Sen, Principles of Electric Machines and Power Electronics, Third
Edition, Wiley, 2014.




Course Details:

Subject Week
Introduction about Special Electrical Machines: Principal of operations,

Types of Special Electrical Machines !
Single phase synchronous motors: Variable reluctance type motors 2
Switched reluctance motors 3
Hysteresis motor. 4
Single phase AC series commutator motor. The universal motor 5
The repulsion motor + Examples 6
Stepper motors: Types, construction, characteristics, and applications.+

Examples !
Linear induction machines: Types and characteristics and applications +

Examples 8
Three-phase ac commutator machines 9
Schrage motor + Examples 10
Permanent Magnet Synchronous Motor (PMSM) + Examples 11
Course Exam 12
The rotating frequency changer. AC shunt commutator motor. AC

Drives. Static frequency changers 13
Generator excitation and voltage control. 14

Final Exam

15




University of Mosul Course Title: Electrical Drives

College of Engineering Course Code: ELDR462

Hours/ Units: 2/2

Department: Electrical

Instructor: Dr. Yasir M.Y. Ameen Level/Term:4/2

Course Description:

The course on Electrical Drives is designed for B.Sc. Electrical Engineering students to learn about the various
types of electrical drives, their construction, operation, and control.It is assumed that the students have prior
exposure to Electrical Machines and Power Electronics. The control principles of various DC and AC motors
using solid state converters are discussed. Principles of selection of Electric Motors are introduced. Some of the
applications of Electrical Drives are also highlighted. Course learning methods and activities include Lectures,
Quiz, compulsory exercises, and project works.

The learing objectives of coure are:

1. to introduce students to the principles of power electronics and their applications in the control of electrical
drives.

2. To develop the ability of students to analyze the performance of electrical drives and design control
systems to improve their efficiency and performance.

3. To provide hands-on experience to students with practical examples to enhance their understanding of
electrical drives and their control systems.

4. To encourage students to develop creative thinking skills and innovative ideas for the improvement of
electrical drives in various applications.

Refernces:

1- “Power Electronics”, P.S. Bimbhra

2- “Power Electronics”, M. H. Rashid

3- “Fundamentals of Electric Drives”, Gopal K Dubey, Narosa

4- “Electric Motor Drives — Modeling, Analysis and Control,” R. Krishnan, Prentice-Hall of India.

5-  “Electric Drives — Concepts and Applications”, Vedam Subrahmanyam, Tata McGraw Hill

Course Details:

Subject Week
Overview for electrical drives, concept, classification, parts and advantages of 1
electrical dives, applications of electrical drives in electrical vehicals

Dynamic of the motor load system, components of load toques, electrical braking, 2

steady state stability, ratings of converters and motors, speed control and
multiquadrant operation, drive specifications

Characteristics of dc motors, types of dc motors, steady-state speed torque relations, 3
methods of speed control, starting, braking, multiquadrant operation of separately
excited dc motor

Power electronics drives classification, overview of semiconductor switching devices, 4
single-phase dc drive( half-wave converter, semiconverter, full-converter, dual
converter)




Three-phase dc drives( half-wave converter, semiconverter, full-converter)

Chopper drives( principle of power control, principle of regenerative contol, 6

principle of rheostatic brake control, principle of combined regenerative and

rheostatic brake contro)

Chopper drives( two and four quadrant drives) 7

Mid-Term Exam 8

AC dives( classifications, induction motor drives, speed control methods, stator 9

voltage control

Induction motor drives, rotor voltage control(static rotor resistance control by dc 10
converter, tatic Kramer drive)

Induction motor drives(frequency control, V/f conrol, 11
Course projects about Synchronous Motor Drives( speed control and introdtions to 12
types of SM, cylindrical rotor, salient-pole, relactance, permanent-magnet ,

switched reluctance , brushless dc and ac motors), and steper motor control

Projects discussion 13
Projects discussion 14
Final Term Exam 15
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