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MODULE DESCRIPTION FORM
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Module Information
:Lu.u\Jﬂ\ saldl) &_11.4)11.4

Module Title Basics of Electrical Engineering | Module Delivery
Module Type Core Theory

. . [ Lecture
Module Code UoM221EE101 Lab
ECTS Credits 8 Tutorial

O Practical

SWL (hr./sem) 200 O Seminar
Module Level 1 Semester of Delivery 1
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader ol utly ol e-mail | pwdl w39 ASIN LAl
Module Leader’s Acad. Title ol 4. Module Leader’s Qualification Balgad!

Module Tutor Dr. Omar Muwafag Mahmood e-mail omer_alyousif@uomosul.edu.iq
Peer Reviewer Name bl 22lya ool e-mail iji])’\ oy
Scientific C ittee A |

A SO AT 01/06/2023 Version Number | 1.0

Date

Relation with other Modules

6 AY) Al )l gall ae A8

Prerequisite module None

Semester

Co-requisites module None

Semester




Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
Gy ! Balad) Lol

1. To develop problem solving skills and understanding of DC circuit theory
through the application of techniques.

To understand voltage, current and power from a given DC circuit.

This course deals with the basic concept of DC electrical circuits.

This is the basic subject for all DC electrical and electronic circuits.

To understand Kirchhoff's current and voltage Laws problems.

To perform mesh and Nodal analysis.

No vk~ wnN

To perform Thevenin and superposition theory.

Module Learning
Outcomes

8ol eladdl Ol y3e0
Aoy

Recognize how electricity works in electrical circuits.

List the various terms associated with electrical circuits.

Summarize what is meant by a basic electric circuit.

Describe electrical voltage, current and power.

Define Ohm's law.

Identify the basic circuit passive and active elements and their applications.
Discuss the various properties of resistors.

Explain the two Kirchhoff’s laws used in circuit analysis.

L oo N R WDNRE

Explain the Analysis Methods used in Electrical Circuits.

Indicative Contents
Aol wlgisall

Indicative content includes the following.

Part A - Circuit Components and values

DC circuits, Current and voltage definitions, Passive sign convention and circuit elements,
Resistive networks, real and ideal elements, voltage and current sources. [9 hrs.]

Lab. [6 hrs.]

Revision problem and tutorial classes [6 hrs.]

Quizzes [1 hr.]

Part B- Circuit reduction

combining sources, Combining resistive elements in series and parallel, delta and star
transformation. [12 hrs.]

Revision problem and tutorial classes [8 hrs.]

Lab. [8 hrs.]

Quizzes [1 hr.]

Part C- Circuit Theory

Kirchhoff’s laws and Ohm’s law. Introduction to mesh and nodal analysis, Introduction to
Thevenin and Norton theory, maximum power transfer, introduction to superposition theory.
[24 hrs.]

Revision problem and tutorial classes [16 hrs.]

Lab. [16 hrs.]

Quizzes [1 hr.]




Learning and Teaching Strategies
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Strategies

are interesting to the students.

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that

Student Workload (SWL)

Structured SWL (h/sem) Structured SWL (h/w)

123

i)l U3 LIl elaziadl gohydll Josd! e gueanl Ul @laiall gyl Jonll

Unstructured SWL (h/sem) Unstructured SWL (h/w)

77

ol I35 Il @latiall & gl Jooll

b guanl Ul plaiiall e qwlyldl Josull

Total SWL (h/sem)
Jradd] I3 IUall S (gl Jasd!

200

Module Evaluation
@»\Jﬂ\ XA ?3333

Time/Nu Relevant Learning
. Weight (Marks) Week Due Outcome

Quizzes 1 10% (10) 4,8,12 LO#1,5,8and9
Formative Assignments 10 5% (5) 2to 12 LO#1,2,4,67,8and9
assessment Projects / Lab. 2 25% (25) Continuous All

Report 0 0% (0)
Summative Midterm Exam 2 hr. 10% (10) 7 LO#1-5
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
@bl e pul) el

Material Covered

Week 1 Basic Concept & Units: Electricity & atomic structure of substance, current and current density,
current flow, electric circuit, E.M. F& potential difference
international system of unit, abbreviation for multiples & sub-multiples, quantities derived from Sl

Week 2 units, units of force-energy-torque and power, relation between energy and heat, electric units,
efficiency & percentage efficiency, electromechanical equivalent of element

Week 3 Ohm’s law, resistivity & conductivity

Week 4 temperature affect, internal resistance of a source, open circuit & short circuit

Week 5 equivalent resistance: Series-parallel-circulating current method-floating source method & grouping
of E.M.F. sources, double subscript

Week 6 power calculation in D.C circuit

Week7 | girchhoff's laws: KVL-KCL

Week 8 Mid-term Exam

Week 9 introduction to network theorems, types of source: independent and dependent voltage and current
sources and their transformation

Week 10 | \jaxwell’s circulating currents (mesh analysis)

Week 11 | 54al analysis

Week 12 | ¢, perposition theorem

Week 13 | Theyenin’s theorem and Norton’s theorem

Week 14 | \5ximum power transfer theorem

Week 15 | njliman theorem, substitution theorem and reciprocity theorem

Week 16

Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 Lab 1:

Introduction to lab. components

Week 2 Lab 2:

Introduction to AVO meter (analog and digital)

Week 3 Lab 3:

Introduction to resistance measurements (practical and color code)

Week 4 Lab 4:

resistance temperature affect, internal resistance of a source, open circuit & short circuit

Week 5 Lab 5:

ohm’s Law

Week 6 Lab 6:

series and parallel resistance

Week 7 Lab 7:

resistance delta and star transformation

Week 8 Lab 8:

Kirchhoff's Voltage Law

Week 9 Lab 9:

Kirchhoff's Current Law

Week 10 Lab 10

: implementation of Maxwell’s circulating currents (mesh analysis)

Week 11 Lab 11

: implementation of Nodal analysis

Week 12 Lab 12:

implementation of Superposition theorem

Week 13 Lab 13:

implementation of Thevenin’s / Norton's Theorem

Week 14 Lab 14:

implementation of maximum power transfer theorem

Week 15 Lab 15:

DC power measurements (methods and instrumentations)

Learning and Teaching Resources
u.ug)lﬁ\} (-Ja;m JJLAAA

Available in the
Text .
Library?
Engineering Circuit Analysis 7th Edition
Required Texts . ) Yes
by William Hayt , Jack Kemmerly , Steven Durbin
Schaum's Outline of Basic Circuit Analysis, Second Edition (Schaum's
Recommended Texts No
Outlines) 2nd Edition, by John O'Malley

Websites

DC Electrical Circuit Analysis: A Practical Approach Copyright Year: 2017.



https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=William+Hayt&text=William+Hayt&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Jack+Kemmerly&text=Jack+Kemmerly&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Steven+Durbin&text=Steven+Durbin&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=John+O%27Malley&text=John+O%27Malley&sort=relevancerank&search-alias=books

Grading Scheme

Group Grade geRt Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good [NENVES 80-89 Above average with some errors
Success Group ;
(50 - 100) C - Good dax 70-79 Sound work with notable errors

D - Satisfactory Jawgie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl u8) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information
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Module Title Mathematics | Module Delivery
Module Type Basic Theory

O Lecture
Module Code EE102 O Lab
ECTS Credits 6 Tutorial

O Practical
SWL (hr./sem) 150 O Seminar
Module Level 1 Semester of Delivery 1

Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader o]l )y sl e-mail o)l By (39 ASIVN ol
Module Leader’s Acad. Title ol 4] Module Leader’s Qualification Balgad!
Module Tutor Dr. Saad Enad Mohammed e-mail saadmohamed@uomosul.edu.iq
Peer Reviewer Name caloll azlys ol e-mail ijﬁy\ oy
SD‘:::tiﬁc SISO 01/06/2023 Version Number | 1.0

Relation with other Modules

6 AY) Al )l gall ae A8

Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
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1. Student be able to solve simultaneous liner equations and inequalities
involving the square root and modulus function.
2. know addition and double-angle formulas for trigonometric functions and use
them to express values of trigonometric functions in the surds form.
3. Student be able to recognize odd, even, periodic, increasing, decreasing
functions.
4. understand the operation of composition of functions and the concept of
functional inverse.
Module Aims . 5. recognize linear, quadratic, power, polynomial, algebraic, rational,
Ashyd) Bolall Glual trigonometric, exponential, hyperbolic and logarithmic functions and sketch
their graphs.
6. be able to calculate limits by substitution and by eliminating zero
denominators.
7. know derivatives of power, trigonometric, exponential, hyperbolic,
logarithmic and inverse trigonometric functions.
8. know the basic rules of differentiation and use them to find derivatives of
products and quotients.
9. know the chain rule and use it to find derivatives of composite functions.
On completion of this course students will be expected to
1. be able to solve algebraic equations and inequalities involving the square root
and modulus function.
2. understand the difference between equations and identities, and be able to
prove simple identities and inequalities.
3. know addition and double-angle formulas for trigonometric functions and use
them to express values of trigonometric functions in the surds form.
Module Learning 4. be able to recognize odd, even, periodic, increasing, decreasing functions.
Outcomes 5. understand the operation of composition of functions and the concept of
functional inverse.
6. to able to recognize linear, quadratic, power, polynomial, algebraic, rational,
B trigonometric, exponential, hyperbolic and logarithmic functions and sketch
il their graphs.
7. be able to calculate limits by substitution and by eliminating zero
denominators.
8. be able to calculate limits at infinity of rational functions.
9. know derivatives of power, trigonometric, exponential, hyperbolic,
logarithmic and inverse trigonometric functions.
10. know the basic rules of differentiation and use them to find derivatives of
products and quotients.
11. know the chain rule and use it to find derivatives of composite functions.




Indicative Contents
dolin Y wlgisad!

Indicative content includes the following.

Part A — Matrices

Basic Definitions, Addition, Subtraction and Multiplication, Determinants, The Inverse of
a 3 x 3 Matrix, Cramers Rule, Solve equations by Matrices: Gaussian Elimination. the method of
finding the inverse of a square matrix, solution of simultaneous linear equations by matrix
method. [8 hrs.]

Revision problem and tutorial classes [2 hrs.]

Quizzes [1 hr.]

Part B - Coordinates and Graphs in the Plane

Directions and Quadrants, Distance between Points, Graphs of Equations, Intercepts and More
about Graphing, Slope and Equations for Lines: Slope of Non-vertical Lines, Lines that are
Parallel or Perpendicular, Point — Slope Equations, Slope — Intercept Equations, Functions and
their Graphs, Domains and Ranges are Often Intervals, Even Functions and Odd Functions,
Functions Defined in Pieces, Shifts, Circles, and Parabolas: How to Shift a Graph, Equations for
Circles in the Plane, Equations for Parabolas, A Review of Trigonometric Functions: Radian
Measure, The Six Basic Trigonometric Functions, Calculating Sines and Cosines, Graphs of
Trigonometric Functions, Limits and Continuity: Limits, Examples of Limits, The Sandwich
Theorem and (sin@)/0, Limits Involving Infinity, Continuous Functions.. [14 hrs.]

Revision problem and tutorial classes [4 hrs.]

Quizzes [2 hr.]

Part C- Derivatives

Slopes, Tangent Lines, and Derivatives, Defining Slopes and Tangent Lines, The Derivative of a
function, The Slope of Lines, Differentiation Rules: Integer Powers, Multiples, Sums, and
Differences, Second and Higher Order Derivatives, Negative Integer Powers of x, Velocity,
Speed, and Other Rate of Change: Velocity, Speed, Acceleration, Derivatives of Trigonometric
Functions: The Derivative of the Sine, The Derivative of the Cosine, The Derivative of the Other
Basic Functions, The Chain Rule: Integer Powers of Differentiable Functions, Derivative
Formulas that Include the Chain Rule, Implicit Differentiation and Fractional Powers: Lenses,
Tangents, and Normal Lines, Using Implicit Differentiation to Find Derivatives of Higher Order,
Fractional Powers of Differentiable Functions, Linear Approximations and Differentials. [24 hrs.]
Revision problem and tutorial classes [6 hrs.]

Quizzes [2 hr.]




Learning and Teaching Strategies
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Strategies

are interesting to the students.

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that

Student Workload (SWL)

e sl 10 3 yuene calllall sl jall Jaall

Structured SWL (h/sem) Structured SWL (h/w)

63

duadll U3z Il elaziadl (golylll Josd! b gueanl Ual) @laiall gyl Jonll

4.2

Unstructured SWL (h/sem) Unstructured SWL (h/w)

87

Gt I35 Ial) @latiall & gl Jool

b guanl Ul plaiiall e qwlyldl Josull

5.8

Total SWL (h/sem)

Jradl I Clall S gulydl Jod! 150
Module Evaluation
daal al) Balall anss
Time/Nu Relevant Learning
. Weight (Marks) Week Due Outcome

Quizzes 1/5 20% (20) 4,8,12 LO#2,5,8,9and 11
Formative Assignments 5 20% (20) 2to 12 LO#1,2,4,67,and 11
assessment Projects / Lab.

Report
Summative Midterm Exam 1.5 hr 10% (10) 7 LO#1-6
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
Lﬁ)u\ L:,,.c},\u\f\ CL@_LJ\

Material Covered

Matrices: Basic Definitions, Addition, Subtraction and Multiplication, Determinants, The

Week 1
Inverse of a 3 x 3 Matrix, Creamers Rule.

Week 2 | Solve equations by Matrices: Gaussian Elimination. the method of finding the inverse of a
square matrix, solution of simultaneous linear equations by matrix method.

Week 3 Coordinates and Graphs in the Plane: Directions and Quadrants, Distance between Points,
Graphs of Equations, Intercepts and More about Graphing.

Weeka | Slope and Equations for Lines: Slope of Non-vertical Lines, Lines that are Parallel or
Perpendicular, Point — Slope Equations, Slope — Intercept Equations.

Week 5 Functions and their Graphs: Domains and Ranges are Often Intervals, Even Functions and
0Odd Functions, Functions Defined in Pieces.

Week 6 Shifts, Circles, and Parabolas: How to Shift a Graph, Equations for Circles in the Plane,
Equations for Parabolas.

Week 7 A Review of Trigonometric Functions: Radian Measure, The Six Basic Trigonometric
Functions, Calculating Sines and Cosines, Graphs of Trigonometric Functions.

Weekg | Limits and Continuity: Limits, Examples of Limits, The Sandwich Theorem and (sin8)/6,
Limits Involving Infinity, Continuous Functions.

Wweeko | Derivatives: Slopes, Tangent Lines, and Derivatives, Defining Slopes and Tangent Lines
The Derivative of a function, The Slope of Lines.

Week 10 | Differentiation Rules: Integer Powers, Multiples, Sums, and Differences
Second and Higher Order Derivatives, Negative Integer Powers of x.

Week 11 | yelocity, Speed, and Other Rate of Change: Velocity, Speed, Acceleration

Week 12 | Derivatives of Trigonometric Functions: The Derivative of the Sine, The Derivative of the
Cosine, The Derivative of the Other Basic Functions.

Week 13 | The Chain Rule: Integer Powers of Differentiable Functions, Derivative Formulas that Include
the Chain Rule.

Week 14 | Implicit Differentiation: Lenses, Tangents, and Normal Lines
Using Implicit Differentiation to Find Derivatives of Higher Order.

Week 15 | Fractional Powers: Fractional Powers of Differentiable Functions, Linear Approximations and
Differentials.

Week 16

Preparatory week before the final Exam
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Learning and Teaching Resources

Text

Available in the

Library?
Required Texts Calculus, Thirteenth Edition, by George B. Thomas, Yes
Calculus, Mathematics for Engineers and Technologists, 2002, by
Recommended Texts No

Huw Fox and Bill Bolton.

Websites Khan Academy math (https://www.khanacademy.org)
Grading Scheme

Group Grade il Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good I dae 80 -89 Above average with some errors
(S:(;:tielsgoG)roup C - Good NVes 70-79 Sound work with notable errors

D - Satisfactory Jawgie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX - Fail (Axlaadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information

:Lu.u\Jﬂ\ saldl) &_11.4)11.4

Module Title Engineering Drawing Module Delivery
Module Type Suppo rt Theory

[ Lecture
Module Code EE104 Lab
ECTS Credits 4 U Tutorial

[ Practical
SWL (hr./sem) 100 O Seminar
Module Level 1 Semester of Delivery 1
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader ol Lty ol e-mail | pwdl w39 IV LAl
Module Leader’s Acad. Title ol 4] Module Leader’s Qualification Balgad!
Module Tutor Sura Mohammad Adil Alhayali e-mail sura_alhayali@uomosul.edu.iq
Peer Reviewer Name Caloll azlys sl e-mail | Jo A ey
Scientific Committee Approval 01/06/2023 Version Number | 1.0

Date

Relation with other Modules

6 AY) Al )l gall ae A8

Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
Gy ! Balad) Lol

To develop the engineer's ability to imagine projections and their models.
Engineering drawing exercises hand movement to complete quick sketches.
This course deals with theory of Orthographic Projection.

This is the basic subject for isometric drawing.

To teach students engineering drawings using AutoCAD program, and this

vk wN e

includes both theoretical lectures and Lab.
6. To help students to use AutoCAD for engineering drawings efficiently in their
designs & projects.

Module Learning
Outcomes

olel) @laidl Ol y3en
Ay !

1. Absorbing all the engineering characteristics of an object or a productin a
clear manner.
Know the tools used in engineering drawing and how to use them correctly
understand and apply the basics of engineering processes.
Conclude projections and isometric for each geometric figure and recognize
its dimensions.

5. students will be able to use AutoCAD commands to make drawings

6. create & insert symbols, dimension in a drawing, create blocks, and plot
drawings with certain scales.

Indicative Contents
Aol Y wlgisad!

Indicative content includes the following.

Part A —tools, lines, scale, Engineering processes (part 1) & Getting started, view commands

Introduction to engineering drawing, learn about engineering tools and how to use them. Types
of pens, Billboard layout and address field preparation, Types of lines [3 hrs.]

Classwork 1. [2 hrs.]

Defining the drawing scale and its types, apply and draw engineering processes [3 hrs.]
Classwork 2. [2 hrs.]

Lab: Getting started, view Commands [10 hrs.]

Quizzes [1 hr.]

Part B- Engineering processes (part 2) , Orthographic Projection (part 1) &Drawing , modify |

Commands

Draw tangents, Types of projections resulting from vertical projection. [6 hrs.]

Classwork 3. [2 hrs.] , Classwork 4. [2 hrs.]

Lab: Drawing Commands, modify | Commands [10 hrs.]

Quizzes [1 hr.]

Part C- Orthographic Projection (part 2) , Isometric Drawing & Modify Il, Dimensions , text

Commands

Arrangement and drawing of projections, draw the isometrically axis, Imagine and draw the
isometrically body [8 hrs.]

Classwork 5. [2 hrs.] , Classwork 6. [2 hrs.]

Lab: Modify Il Commands, Dimension Commands, Text Commands [8 hrs.]

Quizzes [1 hr.]




Learning and Teaching Strategies
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Strategies

are interesting to the students.

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that

Student Workload (SWL)

Structured SWL (h/sem) Structured SWL (h/w)

63

duadll U3z Il elaziadl (golylll Josd! b gueanl Ual) @laiall gyl Jonll

Unstructured SWL (h/sem) Unstructured SWL (h/w)

37

Gt I35 Ial) @latiall & gl Jool

b guanl Ul plaiiall e qwlyldl Josull

Total SWL (h/sem)
i)l I35 CIUall SI1 gublll Jasell

100

Module Evaluation
3»_.};.»\)..\.“ XA eyﬁ

Time/Nu Relevant Learning
. Weight (Marks) Week Due Outcome

Quizzes 1 10% (10) 4,8,12 LO#1,5,8and9
Formative Assignments 10 5% (5) 2to 12 LO#1,2,4,67,8and 9
assessment Projects / Lab. 2 25% (25) Continuous All

Report 0 0% (0) - -
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-5
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
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Material Covered

Week 1 Introduction and definition of engineering drawing, learn about engineering tools, Types of pens
used, Drawing board layout

Week 2 Types of lines in engineering drawing, Defining the drawing scale and its types

Week3 | Classwork 1

Week 4 Engineering processes (part 1): Teaching students how to apply and draw line relationships

Week5 | Classwork 2

Week 6 Engineering processes (part 2): Making tangents, reverse curves

Week7 | Classwork 3

Week 8 | \jid-term Exam

Week 9 Orthographic Projection (part 1): theory of Orthographic Projection, combination of views

Week 10 | classwork 4

Week 11 Orthographic Projection (part 1): Arrangement and drawing of projections

Week 12 | cjasswork 5

Week 13 | |sometric Drawing, |: draw the isometrically axis, Imagine and draw the isometrically body

Week 14 | classwork 6

Week 15 | |sometric Drawing II: isometric circles

Week 16

Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 Lab 1: start a new drawing, user Interface, units, limits
Week 2 Lab 2: grid, snap, absolute & relative coordinate system, ortho.
Week 3 Lab 3: zoom, pan, osnap, polar tracking

Week 4 Lab 4: pline, pedit, selecting object, erase

Week 5 Lab 5: Itype, ltscale.

Week 6 Lab 6: line, arc, circle, ellipse

Week 7 Lab 7: polygon, rectangle

Week 8 Lab 8: copy, move, mirror, trim, rotate

Week 9 Lab 9: scale, undo, redo, stretch, divide

Week 10 Lab 10: extend, offset.

Week 11 Lab 11: array, Lweight , Measure

Week 12 Lab 12: Fillet , Chamfer, Explode

Week 13 Lab 13: Text, Mtext, Area

Week 14 Lab 14: Dimensions & Leaders, color

Week 15 Lab 15: Block, plot.

Learning and Teaching Resources
L).\;:a)ﬂ\} (-Ja;m JJLAAA

Available in the

Text .
Library?
Engineering Drawing and Graphic Technology,
Required Texts . ] . No
By French & Vierk, Steven Durbin , Twelve Edition
Recommended Texts No

1986 , Golasl J gyl dxe 3ludl : Cadls

Websites

12014 .)Sjsﬂ pg.la:) orR
https://www.dailymotion.com/video/x31bgbx



https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Steven+Durbin&text=Steven+Durbin&sort=relevancerank&search-alias=books

Grading Scheme

Group Grade geRt] Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good I due 80 -89 Above average with some errors
(S:(;:tiefgoc)iroup C - Good dax 70-79 Sound work with notable errors

D - Satisfactory Jawgie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Axlaadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information
:Lu.u\Jﬂ\ saldl) &_11.4)11.4

Module Title Physics Module Delivery
Module Type Basic Theory

O Lecture
Module Cod

odule Code EE104 O Lab

ECTS Credits 4 Tutorial

O Practical
SWL (hr./sem) 100 O Seminar
Module Level 1 Semester of Delivery 1

Administering Department

2 - (Electrical Engineering)

College | UoM2 - (Engineering)

Module Leader

Dr. Mohammed Tarig Yaseen

e-mail

mtyaseen@uomosul.edu.iq

Module Leader’s Acad. Title

Assist. Prof.

Module Leader’s Qualification

Doctor

Module Tutor Mr. Shamil Hamzah Hussein e-mail Shamil_alnajjar84@uomosul.edu.iq
Peer Reviewer Name bl 2=lya ol e-mail ijil)l\ oy
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Semester




Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
Gyl Baladl Colual

1.

To understand many principles and units and their abbreviations correctly in
the physics, such as State Sl units, determine whether a physical quantity is a
vector or a scalar, and distinguish between kinematic and kinetic energy.

To understand Differentiate between static and kinetic friction, and solve
friction problems; State and apply Hooke’s law for ideal springs; Define work,
and calculate the work done by a constant force in one and two dimensions.
This course deals with Define, calculate, and distinguish between distance and
displacement, average and instantaneous speed and velocity, and average and
instantaneous acceleration; State, explain, and apply Newton’s three laws of
motion.

This course deals with the basic concept of the State the work—energy
theorem, and use it to solve problems; Apply the principle of conservation of
mechanical energy to solve simple problems in mechanics; Calculate both
kinetic and potential energy; Calculate the power.

To develop problem, solve problems using Newton’s law of universal
gravitation and calculate the gravitation for different locations (i.e., Earth,
Moon, Sun and etc.); Derive the equation of continuity for fluids.

To perform and analysis of heat transfer through the facades of the buildings;
Define and describe the flow of heat through a material by direct molecular
contact (conduction); Derive the equation of heat transfer by conduction.

To understand energy level and atomic structure through energy-band theory
of materials; Internal structure of materials of materials including metals,
insulators and semiconductors; Electrical conduction and characteristics of the
all materials such as conductivity, Mobility, energy distribution of electrons,
Fermi levels, work function, and electronic emission.

To perform current-voltage characteristics, charge control description for all
types of both the diode and transistors.

To model small signal and large signal of the active electronic devices such as
DC load line and AC load line concept.

Module Learning
Outcomes

5alall @ladl Solrye
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Determine whether a physical quantity is a vector or a scalar; State, explain,
and apply Newton’s three laws of motion; State and apply Hooke’s law for
ideal springs; State the work—energy theorem, and use it to solve problems;
Express Newton’s laws in terms of rates of change of linear momentum;
Calculate the pressure and density of fluid at different depth.

Define and describe the Bohr model of an atom; Define electron, proton,
neutron, and nucleus; Explain electron shells and orbits; Explain insulators,
conductors, and semiconductors and how they differ; Define valence band and
conduction band Compare a semiconductor atom to a conductor atom.
Understanding of the fundamental concepts of current and voltage; Explain
the of electrical circuit element and its objects; Define Ohm’s Law; Define
Power and Energy; Calculate Power and Energy.

Describe Analysis the Electric Circuits in Parallel and Series connection; Define
Kirchhoff’s law; Analysis the Electric Circuits using Kirchhoff's law; Solve




problems using Kirchhoff’s law; Explain the electrical symbol for a diode;
Define bias and its effect on the depletion region; Define barrier potential and
its effects; Several Diode Applications.

5. Discuss the various properties of diodes and transistors.
Explain the homo-junction and Hetero-junction materials such as PN junction
diodes, PNP transistors, and NPN transistors.

7. Explainthe other types of semiconductor diodes: Varactor diode, tunnel diode,
photodiode and photovoltaic (solar) cell, Light emitting diode, metal
electronic.

Indicative Contents
dolin Y wlgisal!

Indicative content includes the following.

Part A - Introduction to physics

Physics quantities, Length, mass and time; Kinematics; Position, Displacement and Distance;
Speed, Velocity and Acceleration; Forces and motion; Mass and gravity force; Newton’s three
laws of motion. Spring forces and Hooke’s law; Friction forces; Uniform circular motion; Work;
Kinetic and Potential Energy; The work-kinetic energy theorem; Conservation of total
mechanical energy; and Power. Linear momentum; Momentum and kinetic energy; Rate of
change of linear momentum and Newton’s laws; Law of conservation of linear momentum;
Impulse; and Simple Harmonic Motion. [8 hrs.]

Revision problem and tutorial classes [2 hrs.]

Quizzes [1 hr.]

Part B- Atoms:

Atoms Structure; Atomic Energy Level; and Materials Used in Electronics. Current and Voltage;
electrical circuit; and Ohm’s Law. Power and Energy; and Parallel and Series Networks.
Kirchhoff’s Law. [8 hrs.]

Quizzes [1 hr.]

Part C- Diode Circuit Applications:

p-n junction in equilibrium, current-voltage characteristics, charge-control description of a
diode, Transition and diffusion capacitance’s, diode switching times, diode models, small-signal
model and load line concept, and introduction to Hetero-junctions and double Hetero-junctions
Rectifiers, Zener diodes voltage regulators, clipping circuits, clamping circuits and wave form
generation. Other Types of Semiconductor Diodes: Varactor diode, tunnel diode, photodiode
and photovoltaic (solar) cell, Light emitting diode, metal electronic. Transistors Principle of
Operation and type, Transistor biasing circuits, Application Circuit. [8 hrs.]

Revision problem and tutorial classes [4 hrs.]

Quizzes [1 hr.]




Learning and Teaching Strategies
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Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.

Student Workload (SWL)
Lc}.u.»\ \°Jg._1}umq\.}aﬂ$ubﬂ\ Jaall

Structured SWL (h/sem)
o)l I3l CIal) @aiall gyl Jool

Structured SWL (h/w)
33 2

b genl CUall laiiall (gl Jo!

Unstructured SWL (h/sem)
o)l UM Ilall plasiall ae gl Joass

&7 Unstructured SWL (h/w) 3
e gl (Ul @latiall e (ol ool

Total SWL (h/sem)

Gt s CJUall tzﬁ&J\ +hdl Jodd! 100
Module Evaluation
Al ) saldl) e.usj
Time/ Relevant Learning
S——— Weight (Marks) Week Due S

Quizzes 1 10% (10) 4,8,11,14 LO#1,4,6and 7
Formative Assignments 10 5% (5) 2to 13 LO#1,2,3,4,5and 7
assessment Projects 0 0% (0) — e

Report 2 25% (25) Continuous All
Summative Midterm Exam 2 hr. 10% (10) 7 LO #4-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)

Material Covered
Introduction to physics; Standards of length, mass and time; Scalar and Vector quantities; Kinematics;
Week 1 Position, Displacement and Distance; Speed, Velocity and Acceleration; Forces and motion; Mass and
gravity force; Newton’s three laws of motion.
Week 2 Spring forces and Hooke’s law; Friction forces; Uniform circular motion; Work; Kinetic and Potential
Energy; The work-kinetic energy theorem; Conservation of total mechanical energy; and Power.
Week 3 Linear momentum; Momentum and kinetic energy; Rate of change of linear momentum and Newton’s
laws; Law of conservation of linear momentum; Impulse; and Simple Harmonic Motion.
Universal gravitation; Newton’s law of universal gravitation; Free-fall acceleration and the
Week 4 gravitational force; 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
Week 5 principle and the operation of a hydraulic lift; Buoyant forces and Archimedes’s principle; the equation
of continuity for fluids; and the Bernoulli’s equation.
Week 6 Basic of Architectural Physics; and Solar Radiation.
Week 7 | Basic of Architectural Physics; and Solar Radiation.
Week 8 Sound; Noise; Sound Intensity
Week 9 Sound Insulation; and Thermal Behavior of Materials
Week 10 | Atoms Structure; Atomic Energy Level; and Materials Used in Electronics.
Week 11 | cyrrent and Voltage; electrical circuit; and Ohm’s Law.
Week 12 | Introduction of Diodes, current-voltage characteristics of diode. Forward and reverse biasing of
diodes, Temperature effects for diode characteristics.
Week 13 | pjgde Circuit Applications: Rectifiers, clipping circuits, clamping circuits.
Week 14 | Zener diodes voltage regulators, and wave form generation. Varactor diode, tunnel diode, photodiode
and photovoltaic (solar) cell, Light emitting diode, metal electronic.
Week 15 | Introduction of transistors, Principle of Operation and type. Current-Voltage characteristics of
transistors, DC Load line with state Q-Point. Transistors biasing circuits.
Week 16 | preparatory week before the final Exam
Learning and Teaching Resources
wjjﬁ\j (Jsuj\ J.JLAA
Available in the
Text .
Library?
Floyd, Thomas L. Electronics Fundamentals: Circuits, Devices and
Required Texts Applications (Floyd Electronics Fundamentals Series). Prentice-Hall, Yes
Inc., 2006.
Donald A. Neamen. (2003). “SEMICONDUCTOR PHYSICS AND
Recommended Texts DEVICES". 3rd Edition, ISBN 0-07-232107-05, USA. (can be Yes
downloaded from the Course web page/classroom).




Nashelsky, L., & Boylestad, R. L. (2021). Electronic Devices and Circuit Theory Eleventh

Websites
Edition.
Grading Scheme
Gilaall lalads

Group Grade gest:i] Marks (%) | Definition

A - Excellent sl 90 - 100 Outstanding Performance

B - Very Good I due 80 -89 Above average with some errors
(S:(;:tielsgoG)roup C - Good NVes 70-79 Sound work with notable errors

D - Satisfactory osgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail (Axlaadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information
:Lu.u\Jﬂ\ saldl) &_11.4)11.4

Module Title Electronics Physics Module Delivery
Module Type Basic Theory

[ Lecture
Module Code EE112 O Lab
ECTS Credits 3 Tutorial

[ Practical
SWL (hr./sem) 75 O Seminar
Module Level 1 Semester of Delivery 2
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader Dr. Mohammed Tarig Yaseen e-mail mtyaseen@uomosul.edu.iq
Module Leader’s Acad. Title Assist. Prof. Module Leader’s Qualification Doctor
Module Tutor Mr. Shamil Hamzah Hussein e-mail Shamil_alnajjar84@uomosul.edu.iq
Peer Reviewer Name bl a2lya ol e-mail ijil)l\ oy
Scientific C ittee A |
D‘::: lic tommittee Approva 10/06/2023 Version Number | 1.0

Relation with other Modules
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Prerequisite module None

Semester

Co-requisites module None

Semester




Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
Gyl Baladl Colual

1. To develop problem solving skills of electronic circuit through the
understanding solid state for each electronic passive and active elements such
as RLC, diodes, transistors, and integrated circuits.

2. To understand energy level and atomic structure through energy-band theory
of materials.

3. This course deals with the basic concept and Internal structure of materials of
materials including metals, insulators and semiconductors.

4. To understand electrical conduction and characteristics of the all materials
such as conductivity, Mobility, energy distribution of electrons, Fermi levels,
work function, and electronic emission.

5. To understand the intrinsic and extrinsic semiconductors parameters.

6. To perform current-voltage characteristics, charge control description for all
types of both the diode and transistors.

7. To model small signal and large signal of the active electronic devices such as
DC load line and AC load line concept.

Module Learning
Outcomes

olel) @laidl Ol y3en
Ayl

1. Recognize the Semiconductors and compound semiconductors materials such
as Si, Ge, and GaAs.

List the various terms associated with active electronics elements.
Summarize what is meant by an electronic circuit.

Describe energy band theory of all materials.

Discuss the various properties of diodes and transistors.

o v s wWwN

Explain the homo-junction and Hetero-junction materials such as PN junction
diodes, PNP transistors, and NPN transistors.

7. Explainthe other types of semiconductor diodes: Varactor diode, tunnel diode,
photodiode and photovoltaic (solar) cell, Light emitting diode, metal
electronic.

Indicative Contents
Aol wlgisall

Indicative content includes the following.

Part A - 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, energy
band of crystals, Internal structure of materials cell, packing miller indices, crystal planes and
directions. [8 hrs.]

Revision problem and tutorial classes [4 hrs.]

Quizzes [1 hr.]

Part B- Electrical Conduction in Metals:

Mobility and conductivity, energy distribution of electrons, Fermi levels, work function,
electronic emission. Semiconductors: Semiconductors materials (Si, Ge and compound
semiconductors), extrinsic semiconductors, Fermi-level in semiconductor, diffusion and carrier
life time, Hall effect. [8 hrs.]

Revision problem and tutorial classes [4 hrs.]

Quizzes [1 hr.]




Part C- Semiconductor p-n Junction:

p-n junction in equilibrium, current-voltage characteristics, charge-control description of a
diode, Transition and diffusion capacitance’s, diode switching times, diode models, small-signal
model and load line concept, and introduction to Hetero-junctions and double Hetero-
junctions. [6 hrs.]

Revision problem and tutorial classes [3 hrs.]

Quizzes [1 hr.]

Part D- Diode Circuit Applications:

Rectifiers, Zener diodes voltage regulators, clipping circuits, clamping circuits and wave form
generation. Other Types of Semiconductor Diodes: Varactor diode, tunnel diode, photodiode
and photovoltaic (solar) cell, Light emitting diode, metal electronic. Transistors Principle of
Operation and type, Transistor biasing circuits, Application Circuit. [8 hrs.]

Revision problem and tutorial classes [4 hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

a5 aleil il yind

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.

Student Workload (SWL)

Structured SWL (h/sem) 48 Structured SWL (h/w) 3
i)l 3 LIl elaziadl gohyldl Josd! b gend CIUall laiiall (ol Jo|

Unstructured SWL (h/sem) - Unstructured SWL (h/w) 18
il 3 LIl plaziadl p golyldl Josdd! e gl Ul @latiall e (ol ool '
Total SWL (h/sem)

el I3 CIUal) S gyl ol 7>




Module Evaluation

Z\T}M\Jﬂ\ palall ?‘Lm
Time/ ) Relevant Learning
Weight (Marks) Week Due
Number Outcome
Quizzes 1 10% (10) 4,8,11,14 LO#1,4,6and7
Formative Assignments 10 5% (5) 2to 13 LO#1,2,3,4,5and 7
assessment Projects 0 0% (0) - -
Report 2 25% (25) Continuous All
Summative Midterm Exam 2 hr. 10% (10) 7 LO #4-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl o gl mleiall
Material Covered
Energy Level and Atomic Structure: The atom, models, wave nature of light, dual nature of matter.
Week 1 Energy-band theory of metals, Insulators and semiconductors, Crystal structure, lonic, Covalent and
metallic bonding.
Week 2 Energy band of crystals, Internal structure of materials cell, packing miller indices, crystal planes and
directions.
Week 3 Electrical Conduction in Metals: Mobility and conductivity, energy distribution of electrons.
Week 4 Electrical Conduction in Metals: Fermi levels, Work function, Diffusion Current, Electronic emission.
Week 5 Introduction of semiconductors: Semiconductors materials (Si, Ge and compound semiconductors).
Week 6 Introduction of semiconductors: Intrinsic semiconductors, and Fermi-level in semiconductor.
Week 7 Introduction of semiconductors: Extrinsic semiconductors, and Fermi-level in semiconductor.
Week 8 Introduction of semiconductors: Demonstrated of electrical conductance in semiconductors
materials. Diffusion Current in semiconductors, carrier life time, and Hall effect.
Week 9 Introduction semiconductor P-N junction:
P-N junction in equilibrium, current-voltage characteristics. charge-control description of a diode.
Week 10 | Diffusion current, diffusion current density, draw Energy-band level. Transition and diffusion
capacitance’s, diode switching times.
Week 11 | diode models, small-signal model and load line concept, and introduction to Hetero-junctions and
double Hetero-junctions.
Week 12 | Introduction of Diodes, current-voltage characteristics of diode. Forward and reverse biasing of
diodes, Temperature effects for diode characteristics.
Week 13 | pjode Circuit Applications: Rectifiers, clipping circuits, clamping circuits.
Week 14 | Zener diodes voltage regulators, and wave form generation. Varactor diode, tunnel diode, photodiode
and photovoltaic (solar) cell, Light emitting diode, metal electronic.
Week 15 | Introduction of transistors, Principle of Operation and type. Current-Voltage characteristics of
transistors, DC Load line with state Q-Point. Transistors biasing circuits.
Week 16 | preparatory week before the final Exam




Learning and Teaching Resources
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Available in the

Text
Library?
Floyd, Thomas L. Electronics Fundamentals: Circuits, Devices and
Required Texts Applications (Floyd Electronics Fundamentals Series). Prentice-Hall, Yes
Inc., 2006.
Donald A. Neamen. (2003). “SEMICONDUCTOR PHYSICS AND
Recommended Texts DEVICES". 3rd Edition, ISBN 0-07-232107-05, USA. (can be Yes

downloaded from the Course web page/classroom).

Nashelsky, L., & Boylestad, R. L. (2021). Electronic Devices and Circuit Theory Eleventh

Websites
Edition.
Grading Scheme

Group Grade il Marks (%) | Definition

A - Excellent el 90 - 100 Outstanding Performance

B - Very Good [SESRVES 80 -89 Above average with some errors
(s:;fefgoc)imUp C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX — Fail (Alaadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information
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Module Title Mechanics Engineering Module Delivery
Module Type Suppo rt Theory

O Lecture
Module Code EE105 O Lab
ECTS Credits 3 [ Tutorial

O Practical
SWL (hr./sem) 75 O Seminar
Module Level 1 Semester of Delivery 1

Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)

Module Leader Dr. Mohammed Tariqg Yaseen e-mail mtyaseen@uomosul.edu.iq
Module Leader’s Acad. Title Assist. Prof. Module Leader’s Qualification Doctor
Module Tutor Dr.ammar younis lbrahim e-mail drammar2020@uomosul.edu.iq
Peer Reviewer Name calall azlys ol e-mail ijﬁy\ oy

Scientific Committee Approval 08/06/2023 Version Number | 1.0

Date

Relation with other Modules
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Prerequisite module None

Semester

Co-requisites module None

Semester




Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
Gyl Baladl Colual

1.

The module aims of Mechanical and Thermodynamics typically include
providing students with a comprehensive understanding of the principles and
applications of mechanical engineering and thermodynamics. The specific
aims may vary depending on the educational institution or course, but here
are some common objectives:

Understanding Fundamental Concepts: The module aims to introduce
students to the fundamental concepts and principles of mechanical
engineering and thermodynamics. This includes topics such as mechanics,
kinematics, dynamics, energy, heat transfer, and thermodynamic processes.
Analytical and Problem-Solving Skills: The module aims to develop students'
analytical and problem-solving skills related to mechanical and
thermodynamic systems. This involves teaching them how to apply
mathematical and scientific principles to solve engineering problems, analyze
mechanical systems, and evaluate thermodynamic processes.
Thermodynamic Systems: The module aims to familiarize students with the
behavior of thermodynamic systems and their applications. This includes
studying topics such as the laws of thermodynamics, properties of pure
substances, gas laws, energy conversion processes, power cycles, and
refrigeration cycles.

Heat Transfer: The module aims to teach students about the principles of heat
transfer and its applications in engineering. This involves studying modes of
heat transfer, including conduction, convection, and radiation, as well as heat
exchangers, thermal insulation, and heat transfer analysis in various systems.
Mechanical Systems and Dynamics: The module aims to provide students with
an understanding of mechanical systems and their dynamics. This includes
topics such as statics, dynamics, forces, motion, and mechanical components
like gears, bearings, and linkages.

Module Learning
Outcomes

5alall @ladl Sl e
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Mechanical Engineering:

Apply fundamental principles of mechanics to analyze and solve engineering
problems.

analyze mechanical components and systems considering factors such as
strength, stiffness, and safety.

knowledge of thermodynamics and fluid mechanics to analyze energy
conversion systems.

Thermodynamics:

Understand the basic concepts and laws of thermodynamics, including energy,
entropy, and the First and Second Laws of Thermodynamics.

Apply thermodynamic principles to analyze and solve problems related to heat
transfer, work, and energy conversion.

Analyze thermal systems, including power cycles, refrigeration cycles, and heat
exchangers.

Apply thermodynamic principles to analyze combustion processes and internal
combustion engines.




8. Apply thermodynamic principles to analyze renewable energy systems, such
as solar and wind power systems.

9. Understand the impact of thermodynamics on environmental sustainability
and energy efficiency.

Indicative Contents
dolin Y wlgisad!

Indicative content includes the following.

Part A

Static: Force system, Units system, Forces + Components, Resultant, Moment and Couples,
Equilibrium, Centroid, Moment of Inertia, Friction. Revision problem and tutorial
classes. [15 hr.]

Revision problem and tutorial classes [5 hrs.]

Quizzes [1 hr.]

PartB

Dynamics: Rectilinear motion, Curvilinear motion, Projectile, Circular motion, Acceleration
Components (Rectangular Comp., Normal Tangential Comp.), Kinetic -2nd Law of Newton.
[15 hrs.]

Revision problem and tutorial classes [5 hrs.]

Quizzes [1 hr.]

Part C

Thermodynamics: Properties of Substance, Pressure and Temperature, Work and Energy, Ideal
Gas, First Law of Thermodynamics, 2nd Law of Thermodynamics. Hook's law. [15 hr.]

Revision problem and tutorial classes [5 hrs.]

Revision problem and tutorial classes [6 hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

aalil] 5 alal) ilai) i

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.




Student Workload (SWL)

Structured SWL (h/sem) 33 Structured SWL (h/w) 55
i)l 3 CIall elaziadl (golyldl Josdd! e gueanl Ul @latiall gyl Josell '
Unstructured SWL (h/sem) 4 Unstructured SWL (h/w) )8
i)l I35 CJlall alaiiall pe gublll Josull e gassl LIl elatiall g (gubydl Jasel '
Total SWL (h/sem)
Gt I CJUall L?JSJ\ bl Jozxd) 7>
Module Evaluation
Al al) Balall ands
Time/ Relevant Learning
- Weight (Marks) Week Due T,

Quizzes 2 10% (10) 5,10 LO#1,4,6and7
Formative Assignments 5 5% (5) 2to 13 LO#1,2,3,4,5and 7
assessment Projects 0 0% (0) — e

Report 2 25% (25) Continuous All
Summative Midterm Exam 2 hr. 10% (10) 8 LO #4-8
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
b e pul) el

Material Covered

Week1 | gstatic: Force system

Week2 | ypits system, Forces and Components

Week 3 | Resyltant, Moment and Couples

Week4 | Equilibrium and Centroid

Week 5 | NMoment of Inertia and Friction

Week 6 | Dynamics: Rectilinear motion




Week 7

Curvilinear motion, Projectile and Circular motion

Week 8 | \idterm Exam

Week 9 | Acceleration Components (Rectangular Comp., Normal Tangential Comp.)
Week 10 | Kinetic - 2nd Law of Newton

Week 11 Thermodynamics: Properties of Substance and Pressure and Temperature
Week 12 | \work and Energy and Ideal Gas

Week 13 | First |aw of Thermodynamics

Week 14 | ond Law of Thermodynamics

Week 15 | Hook's law

Week 16

Preparatory week before the final Exam

Learning and Teaching Resources
w)ﬂ\j ?Sa_'m JJL&A.A

Available in the
Text
Library?
Required Texts
Recommended Texts
Websites
Grading Scheme
Group Grade il Marks (%) | Definition
A - Excellent kel 90 - 100 Outstanding Performance
B - Very Good [SESRVES 80 -89 Above average with some errors
(S:;felsgoc)iroup C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Lugio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX — Fail (Adlaadl 08) Cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information
sl ) 3alall Cila glas

Module Title Computer Module Delivery
Module Type Basic Theory

[ Lecture
Module Code

UOM 103 Lab

ECTS Credits 3 [ Tutorial

O Practical
SWI. (hr/sem) 75 D Seminar
Module Level 1 Semester of Delivery 1

.. . Dam and Water Resources . .

Administering Department Engineering (DWRE) College College of Engineering
Module Leader Dr. Talal Ahmed Basheer e-mail t.basheer@uomosul.edu.iq
Module Leader’s Acad. Title | Lecturer Module Leader’s Qualification | Ph.D.
Module Tutor Omar Kanaan Taha e-mail omar.alsultan@uomosul.edu.iq
Peer Reviewer Name Dr. Anmar Abdulazeez Al Talib | e-mail Anmar.altalib@uomosul.edu.iq
Scientific Committee Version 1.0
Approval Date Number )

Relation with other Modules
A gl ) o) gall ae )

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
Lalin Yl Olgizally platll g5l g dashydd! Bkl Lol

. The Module aim is to prepare student to deal with computers. In addition to, teach the
Module Aims

. ) . student the fundamentals of computers and its components. Furthermore, learning how
dwlyd! Baledl Colua]

to use two of Microsoft Office applications (Word and Excel).

1. An ability to identify, analyze, and solve complex engineering problems according to
principles of engineering, science, and mathematics.

2. An ability to acquire and apply new knowledge and using appropriate learning
Outcomes strategies.

3. An ability to participate and work professionally and ethically in different projects to

Bolall laidl ol function on multi-disciplinary teams.

Module Learning

dwlydl
S5 It is expected from the student who passes this module learn the following topics:
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Windows File Management

Computer Hardware
Monthly LAB Exam
Exploring Microsoft Office 2013
Getting Started with Word Essentials
Editing and Formatting Documents
10. Getting Started with Excel Essentials
11. Organizing and Enhancing Worksheets

Computers and Operating System
Software and Hardware Interaction

Operating System Customization

12. Creating Formulas and Charting Data

Indicative Contents
dolin Y wlgisad!

Windows File Management [3 hr]

Computer Hardware [6 hr]

Exploring Microsoft Office 2013 [3 hr]
Getting Started with Word Essentials [3 hr]
Editing and Formatting Documents [3 hr]
Getting Started with Excel Essentials [3 hr]
Organizing and Enhancing Worksheets [3 hr]

Computers and Operating System [6 hr]
Software and Hardware Interaction [6 hr]

Operating System Customization [3 hr]

Creating Formulas and Charting Data [3 hr]

Learning and Teaching Strategies

sl abeil) Lol i

Strategies

The main strategy that will be adopted in delivering this module is to encourage students’
participation in the Lab activities, while at the same time refining and expanding their critical
thinking skills. This will be achieved through classes, laboratory and by considering type of

external search involving some of computer technology that are interesting to the students.

Student Workload (SWL)
Lo sal 10 I pane calllall sl all Jaal

Structured SWL (h/sem) 63 Structured SWL (h/w) 42
Bl UM LIl elaziall guhll Jass) e gl (Il liiall gyl Joonl '
Unstructured SWL (h/sem) 1 Unstructured SWL (h/w) 0.8

Gt I35 Ial) @laziall e gl Jooll

Ele grul CIlal) @latinll p& (uhyll Jod!

Total SWL (h/sem)
Juadll I3 CIlall (S gyl Joell

75




Module Evaluation
a,.\..u:\).ﬂ\ alall e.usﬁ

Time/Nu Weight (Marks) Week Due Relevant Learning
mber Outcome

Quizzes 2 10% (10) 4,11 LO #Q1:1-2,Q2:7-9
Formative Assignments 2 5% (5) 3,10 LO #A1:1-2, A2: 7-9
assessment Lab. 10 20% (20) Continuous All

Report 1 5% (5) 14 All
Summative Midterm Exam 2 hr 10% (10) 9 LO#1-5
assessment Final Exam 3hr 50% (50)
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl o gl mleiall

Material Covered

Week 1 | Computers and Operating System

Week 2 | computers and Operating System (Continued)
Week3 | software and Hardware Interaction

Week 4 | Software and Hardware Interaction (Continued)
Week 5 | Windows File Management

Week 6 | Operating System Customization

Week 7 | Computer Hardware

Week 8 | Computer Hardware (Continued)

Week 9 | Monthly Exam

Week 10 | Exploring Microsoft Office 2013

Week 11 | Getting Started with Word Essentials

Week 12 | Editing and Formatting Documents

Week 13 | Getting Started with Excel Essentials
Week 14 | Organizing and Enhancing Worksheets
Week 15 | Creating Formulas and Charting Data

Week 16 | Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)

D88l e ) gl
Material Covered

Week 1, 2 Computers and Operating System
Week 3, 4 Software and Hardware Interaction

Week 5 Windows File Management

Week 6 Operating System Customization
Week 7, 8 Computer Hardware

Week 9 Monthly LAB Exam

Week 10 Exploring Microsoft Office 2013

Week 11 Getting Started with Word Essentials

Week 12 Editing and Formatting Documents

Week 13 Getting Started with Excel Essentials

Week 14 Organizing and Enhancing Worksheets

Week 15 Creating Formulas and Charting Data

Learning and Teaching Resources
ol (-Ja_“d\ Plaa
Text Available in the
Library?
2015 Computer Literacy BASICS: A Comprehensive Guide to IC3
Required Texts Connie Morrison, Dolores Wells, Lisa Ruffolo Available as PDF
Cengage Learning. ISBN: 128576658X

Recommended | -3 o5 certification Guide Using Windows 10 & Office 2016 Available as PDF
Texts
Websites Google Classroom




Grading Scheme

Gilaall lalads

Group Grade il Marks (%) | Definition

A - Excellent il 90 - 100 Outstanding Performance

B - Very Good I dae 80 -89 Above average with some errors
(S:(;:tiefgoc-)iroup C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory uwgie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgatn 50-59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl 08) Cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information
duhy! B3ladl Ologlan

Module Title i i

Ao yall dalll Module Delivery
Module Type

. pels
Teredl g9
Theory

Module Code

uomMio1 O Lecture
zell 50 O Lab
ECTS Credits 5 O Tutorial
Sld>gll sde OPractical

Seminar
SWL (hr/sem) 50
I Jal
Module Level / giwall 1 Semester of Delivery / g« coxw
Administering Department College
ENV8 ; ENG4

L‘Q)b?l MIL)‘ W‘
Module Leader e-mail
(! el G9ASIY Al
Module Leader’s Acad. Title Module Leader’s Qualification
Module Tutor e-mail
Peer Reviewer Name | -——-- e-mail E-mail
Scientific Committee Approval 26/11/2023 Version Number 20

Date

Relation with other Modules

Sy3I Ayl Slgall ao A3l

Prerequisite module g Y

Semester

Co-requisites module dg Y

Semester




Module Aims, Learning Outcomes and Indicative Contents

Lolinl Gbgizally platll glSg dushydll 55k LSl

Module Objectives
Gyl Baladl Colua]

Jradll Jai sl A1 83l i)l ole g gadls RNl Csyad 98 (qeyld] Judd! 1 ¢ye L)
3yiall ) Dogoeidl oyl dass cdiaiU Dgoes delyd edoyall il Cinylas) dsolusd)) llazall gyl
Byae Ol S 0w et Dlgs 39 - Guratlly AN I ABLOYL 2l (o goinally padly
Ol pyladly dddl Glxlglly pugyly padl Ol poloxadl NS (o Gl Gudiond @iy eudlaall dawly

489 bl gl galls dall

Module Learning
Outcomes
Bolodd @latll ol yen
duasly ]!

CLo1:
Aoy Bgiue diylay Aol Lgudlunly LgusS1yis dovomiall doyall &30l LLatl LIl iyl

CLO2:
ASall ] ayllg EMLYIg 851l delyd by Clall Jiiaw OF

CLO3:
2o JUaiY § T Ylamian A1 Jlamianl e 8)8)) iS5 0y clmpmmsall 851,801 yn JUall (a3
ey

CLO4:
By9109 4ilang AU Cadlial § Aozl (2ol s g Il S 331 B9l e

CLO5:

)] Sbially LIS Eonimnall B i o Aally MY Ul 8)lgang 85 i

CLO6:
Aovomo g donply dpye dady Auspaid] (09,819 doylailly Adaall el LUS e CIUall (Sl

CLO7:
i s bl pliscialy B! 38aall Geaaiy OLIS| e 8y4all

CLOS:
laasall Badaie 3yd (§ Jeall LENS1g duiges Janlly 3S)linell s 8yal]

Indicative Contents
dolin Y wlgisad|

(el 4) doyall Ll e dodie :Jgd! e30l
doyl Ll (e dodie @
Wilieng doyall dalll Coya3 @
(©lelu 6) 1 Jaidy g delsd 1 301 £3ol
@bwl JadJl e
@bw\ Jaddl e
Aozl JdYl @
(Olelu 6) iy Lgoedl delgill duaid :EJE) g2l
(Pl E3gally @ludl (Siall) pazdly (a0l @

ezl e
Brall o fainall @
dsellg dy=all @
(ewlels 8) M‘ﬁ =S :8|JJ| ;}:_Jl
Sl e
EVES I
Aldall e
duidl e

(lelew 3) :adMol delgd 1 wealsedl s il
Ayl Gldolseall LUS U1 ALY g Byl g daslad! 450YI slasdl e CIUall Casyad @y CHgun
(wlelw 3) tagdanlly dall delgd i walud! g3l
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Learning and Teaching Strategies

Strategies
Sl

Je 8)adlly ANy doyall Al ekl cualaalls pladYly cdoyall sl Bale) Ml Hylae puwgs
Telly Ololeall dulys Jaid (@) GlsSall oo wdadl e Jiadll oda Gyt AaiYl on sued!
9 eyl Al 890 Ly i 39 Y phal liaios Audiiell izl L83 lially dnasdad

Ouiedl § Joaall a5l daslgall guat (3 ol plaall guazr i3

Student Workload (SWL)

Structured SWL (h/sem)

Structured SWL (h/w)

33 . 2.2
duaddl I CdUall elaiial) L?“‘JJJ‘ gres) e guol CIUall @lainll wa,\n Jel
Unstructured SWL (h/sem) . Unstructured SWL (h/w) 11
7 . .
Jradl I CIlal) elaiiall pe L?»\J_U\ gres) e guol CIUall @lasiadl e L;Wb-‘-" gres)
Total SWL (h/sem) 50
dwadl I Il g&n (éwaJl el
Module Evaluation
duwyd| Bl M
Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes
3 6% (18) 4,9, and 13 All
98l
H.W Assignments
. 2 4% (8) 5,11 CLO4, CLO5, and CLO6
Formative daudl Glelgll
Assessment Seminars
) 1 6% (6) 12 All
Ls\“)_gs.ﬂl ﬁ)_g.a.ﬁl )wl
On-site
Assignment 2 4% (8) 6, 10 CLO4, CLO5, and CLO®6
Call J3s bl
Midterm Exam
Summative 2 hrs 10% (10) 7 All
Jad)l Cauas Olxial
Assessment
sl gl Final Exam 3h 50% (50) 16 All
v i rs
PEEEE Gled! Olxieyl °

Total Assessment / 3lg| @gadl

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Material Covered / 8Uaioll xuolgall

Week 1 Leilnass Ayl Aalll Chsyadg doyadl Al oy dodie
Week 2 2l Jadll 1dog=s uelgd
Week 3 Solasll il g uclgd




Week 4 dnazd) JadYl 1digms delgd
Week 5 (Ll Cigally oLl ,SAl) aazlly kodl :dgodl delgall drals
Week 6 Joiellg 3yzeally B pall (o fgieall coamaill 1&gl del g8l dnas
Week 7 Fnadll Oliadl
Week 8 8)laswd! 1 gasaillg AEMI
Week 9 bzl 1 gadailly A8
Week 10 Bl 1 gadailly AN
Week 11 il 1 gadailly 4D
Week 12 A5V lasY|
Week 13 dylaYl il
Week 14 39danlly dall a9 uelgd
Week 15 39danlly dall a9 uelgd
Week 16 Aled! Ol
Delivery Plan (Weekly Lab. Syllabus)
Material Covered / sUaioll 2ol gl
Week 1 dzg Y
Week 2 drg Y
Week 3 drg Y
Week 4 NETID)
Week 5 drg Y
Week 6 drg Y
Week 7 drg Y

Learning and Teaching Resources
uuf)..\ﬂ\_g ‘QJ.*;’JUJL@.A

Text Available in the Library?
oY TSl § o950 Jo
Required Texts i )
sllaall el @g,g)wludlasm/ﬂ\gﬂ‘ ol ol (an
Recommended Texts . )
it eyl i S ook / sl s s
Websites
) ) https://uomosul.edu.ig/en/engineering/environmental-engineering-dept/
4397891 ablgall
Grading Scheme
C)b_:).)J\ Lo
Group Grade el Marks % | Definition
A - Excellent il 90 - 100 Outstanding Performance
(Ssugc-els;oG)roup B - Very Good (BESNVES 80 -89 Above average with some errors
C - Good NVES 70-79 Sound work with notable errors



https://uomosul.edu.iq/en/engineering/environmental-engineering-dept/

D - Satisfactory Lugio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgatn 50-59 Work meets minimum criteria
Fail Group FX — Fail (A laadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information

:Lu.u\Jﬂ\ saldl) &_11.4)11.4

Module Title Basics of Electrical Engineering I1 Module Delivery
Module Type Core Theory

[ Lecture
Module Code EE108 Lab
ECTS Credits 8 Tutorial

[ Practical
SWL (hr./sem) 200 O Seminar
Module Level 1 Semester of Delivery 2
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader o]l )y sl e-mail | pwdl w39 IV LAl

Module Leader’s Acad. Title ol 4] Module Leader’s Qualification algadl
Module Tutor Dr. Omar Muwafag Mahmood e-mail omer_alyousif@uomosul.edu.iq
Peer Reviewer Name bl a2lya ol e-mail ijil)l\ oy
Scientific C ittee A |

A SO AT 01/06/2023 Version Number | 1.0

Date

Relation with other Modules

6 AY) Al )l gall ae A8

Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
Gyl Balad) Lol

1. To develop problem solving skills and understanding of AC circuit theory
through the application of techniques.

To understand voltage, current and power from a given AC circuit.

This course deals with the basic concept of AC electrical circuits.

This is the basic subject for all AC electrical and electronic circuits.

To understand Kirchhoff's current and voltage Laws problems.

To perform mesh and Nodal analysis.

No vk~ wnN

To perform Thevenin and superposition theory.

8. To understand the resonant circuits.

Module Learning
Outcomes

olel) @laidl Ol y3en
Ay !

Recognize how electricity works in electrical circuits.

List the various terms associated with electrical circuits.

Summarize what is meant by a basic AC electric circuit.

Describe electrical AC voltage, current and power.

Define Ohm's law in AC circuits.

Identify the basic circuit passive and active elements and their applications.
Discuss the various properties of impedance.

Explain the two Kirchhoff’s laws used in AC circuit analysis.

e I

Explain the Analysis Methods used in AC Electrical Circuits.

Indicative Contents
dolé Y wlgisad!

Indicative content includes the following.

Part A - Circuit Components and values

AC circuits, Current and voltage definitions, circuit elements, impedance networks, real and
ideal elements, voltage and current sources. [9 hrs.]

Lab. [6 hrs.]

Revision problem and tutorial classes [6 hrs.]

Quizzes [1 hr.]

Part B- Circuit reduction

combining sources, Combining impedances elements in series and parallel, delta and star
transformation. [12 hrs.]

Revision problem and tutorial classes [8 hrs.]

Lab. [8 hrs.]

Quizzes [1 hr.]

Part C- Circuit Theory

Kirchhoff’s laws and Ohm’s law. Introduction to mesh and nodal analysis, Introduction to
Thevenin and Norton theory, maximum power transfer, introduction to superposition theory,
the resonant circuits. [24 hrs.]

Revision problem and tutorial classes [16 hrs.]

Lab. [16 hrs.]

Quizzes [1 hr.]




Learning and Teaching Strategies

aabeil) g alail) Cilua i sind

Strategies

are interesting to the students.

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that

Student Workload (SWL)

Structured SWL (h/sem) Structured SWL (h/w)

93

i)l U3 LIl elaziadl gohydll Josd! e gueanl Ul @laiall gyl Jonll

6.2

Unstructured SWL (h/sem) Unstructured SWL (h/w)

107

ol I35 Il @latiall & gl Jooll

b guanl Ul plaiiall e qwlyldl Josull

7.1

Total SWL (h/sem)

Juad)l s CIlall SII gyl Jozel 200
Module Evaluation
A Al Balal) RtLY
Time/Nu Relevant Learning
. Weight (Marks) Week Due Outcome

Quizzes 1 10% (10) 4,8,12 LO#1,5,8and9
Formative Assignments 10 5% (5) 2to 12 LO#1,2,4,67,8and9
assessment Projects / Lab. 2 25% (25) Continuous All

Report 0 0% (0)
Summative Midterm Exam 2 hr. 10% (10) 7 LO#1-5
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
@bl e pul) el

Material Covered

Week 1 Basic Concept & Units in AC circuits, waveforms of AC sources

Week 2 Average and RMS values, Form Factor, Crest Factor

Week3 | ohm’s law, impedance and admittance calculations

Week 4 equivalent impedance: Series-parallel and delta — star transformation

Week 5 power calculation in A.C circuit and power factor

Week 6 | irchhoff's laws: KVL-KCL

Week7 | phasor diagram

Week8 | \jid-term Exam

Week 9 introduction to network theorems, types of source: independent and dependent voltage and current
sources and their transformation

Week 10 | \jaxwell’s circulating currents (mesh analysis)

Week 11 | 54al analysis

Week 12 | ¢, perposition theorem

Week 13 | Theyenin’s theorem and Norton’s theorem

Week 14 | \aximum power transfer theorem

Week 15 | Resonant circuits

Week 16

Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 Lab 1:

Introduction to lab. components

Week 2 Lab 2:

Introduction to AVO meter (using in AC circuits) and oscilloscope

Week 3 Lab 3:

Introduction to AC function generator

Week 4 Lab 4:

ohm’s Law application in AC circuit

Week 5 Lab 5:

series and parallel impedance, delta and star transformation

Week 6 Lab 6:

Kirchhoff's Voltage Law

Week 7 Lab 7:

Kirchhoff's Current Law

Week 8 Lab 8:

implementation of Maxwell’s circulating currents (mesh analysis)

Week 9 Lab 9:

implementation of Nodal analysis

Week 10 | Lab 10: implementation of Superposition theorem

Week 11 Lab 11: implementation of Thevenin’s / Norton's Theorem

Week 12 | Lab 12: implementation of maximum power transfer theorem

Week 13 Lab 13:AC power measurements (methods and instrumentations)

Week 14 | Lab 14: power factor measurements

Week 15 Lab 15: resonance circuits validation

Learning and Teaching Resources
L).\;:a)ﬂ\} (-Ja;m JJLAAA

Available in the
Text .
Library?
Engineering Circuit Analysis 7th Edition
Required Texts ) Yes
by William Hayt, Jack Kemmerly , Steven Durbin
Schaum's Outline of Basic Circuit Analysis, Second Edition (Schaum's
Recommended Texts . No
Outlines) 2nd Edition, by John O'Malley

Websites

AC Electrical Circuit Analysis: A Practical Approach Copyright Year: 2017.



https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=William+Hayt&text=William+Hayt&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Jack+Kemmerly&text=Jack+Kemmerly&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Steven+Durbin&text=Steven+Durbin&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=John+O%27Malley&text=John+O%27Malley&sort=relevancerank&search-alias=books

Grading Scheme

Group Grade geRt] Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good I due 80 -89 Above average with some errors
(S:(;:tiefgoc)iroup C - Good dax 70-79 Sound work with notable errors

D - Satisfactory Jawgie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Axlaadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information

:Lu.u\Jﬂ\ saldl) &_11.4)11.4

Module Title Mathematics |1 Module Delivery
Module Type Basic Theory

O Lecture
Module Code EE109 O Lab
ECTS Credits 6 Tutorial

O Practical
SWL (hr./sem) 150 O Seminar
Module Level 1 Semester of Delivery 2

Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)

Module Leader ! Sy ool e-mail | pwdl w39 IV LAl

Module Leader’s Acad. Title ol 4] Module Leader’s Qualification algadl
Module Tutor Dr. Saad Enad Mohammed e-mail saadmohamed@uomosul.edu.iq
Peer Reviewer Name caloll azlys ol e-mail ijﬁy\ oy

Scientific Committee Approval 01/06/2023 Version Number | 1.0

Date

Relation with other Modules

6 AY) Al )l gall ae A8

Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
Gyl Baladl Colua]

1. Provide students with astrong support for basic learning calculus concepts: limits,
derivatives, and integration.

2. Help students communicate mathematical ideas through the practice of proper
mathematical notations.

3. Help students to verify mathematical ideas through the practice of proper
mathematical proof techniques.

4. Developing mathematical thinking and understanding in students by guiding them
towards deep thinking rather than “memorizing all the rules”.

5. Increase students’ awareness of alternate means of learning such as group study, as
well as strategies that will enhance the learning of mathematics.

Module Learning
Outcomes

5alall @l ol e
WY

Upon completion of the course, the student will be able to:

1. how to calculate the area under and between curves.

2. interpret a volume of revolution of a function’s graph around a given axis as a
(Riemann) sum of disks or cylindrical shells, convert to definite integral form and
compute its value.

3. express the length of a curve as a (Riemann) sum of linear segments, convert to
definite integral form and compute its value.

4. express the surface area of revolution of a function’s graph around a given axis as a
(Riemann) sum of rings, convert to definite integral form and compute its value.

5. antidifferentiate products of functions by parts.

6. recognize and implement appropriate techniques to anti-differentiate products o
trigonometric functions.

7. devise and apply a trigonometric substitution in integrals involving Pythagorean
Quotients.

8. decompose a rational integrand using partial fractions.

9. determine convergence of improper integrals with discontinuities in their domain
or infinite limits of integration.

Indicative Contents
Aol wlgizall

Indicative content includes the following.




Definite Integrals
Areas between Curves: The Basic Formula, Curves That Cross Boundaries with Changing

Formulas, Integrating with Respect to y, Combining Integrals with Formulas from Geometry,
Volumes of Solids of Revolution: Disc Method, Washer Method, Cylindrical Shells Method,
Lengths of Curves in the Plane: The Basic Formula, Dealing with Discontinuities in dy/dx, The
Short Differential Formula, Area of Surfaces of Revolution: The Basic Formula, Revolution
about the y-axis, The Short Differential Form. [16 hrs.]

Revision problem and tutorial classes [4 hrs.]

Quizzes [2 hr.]

Techniques of Integration:

Basic Integration Formulas: Algebraic Procedures and Trigonometric Identities, Integration by
Parts: The Formula, Repeated Use, Solving for the Unknown Integral, Tabular Integration,
Trigonometric Integrals: Products of Sines and Cosines, Eliminating Square Roots, Integrals of
Powers of tanx and secx, Integrals of Odd Functions, Definite Integrals of Even Functions,
Trigonometric Substitution: Trigonometric Substitution for Combining Squares, Integrals
involving ax2+bx+c ,a# 0, Two Useful Formulas, Rational Functions and Partial Fractions:
General Description of the Method, The Substitution z=tan(x2/). [24 hrs.]

Revision problem and tutorial classes [6 hrs.]

Quizzes [2 hr.]

Plane Curves and Polar Coordinates: Polar Coordinates, Definition of Polar Coordinates,

Negative Values of r, Changing to Radian Measure, The Use of Radian Measure, Elementary
Coordinate, Equations and Inequalities, Cartesian Versus Polar Coordinates, Graphing in Polar
Coordinates: Symmetry and Slope, Faster Graphing, Finding the Points Where Curves Intersect.
[6 hrs.]

Revision problem and tutorial classes [2 hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

padatll g aladl) Slaas) il

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.




Student Workload (SWL)
le sand V0 J 0 gune callall ol 5ol Jasll

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
i)l 3 CIall elaziadl (golyldl Josdd! e gueanl Ul @latiall byl Josnll
Unstructured SWL (h/sem) g7 Unstructured SWL (h/w) 6
el UM LIl elaziedl e gohyldl Josxd! L gl JUal) laiiall p& (gulydl Jonll

Total SWL (h/sem)
Jradd] I3 CIUall S gyl Jasd!

150

Module Evaluation

A Al 3alal) a.us.\
Time/Nu Relevant Learning
e Weight (Marks) Week Due R
Quizzes 1/5 20% (20) 2,7,8,12,14 LO#2,6,7,8and9
Formative Assignments 7 20% (20) 2to 15 LO#2,4,67,8 and9
assessment Projects / Lab.
Report
Summative Midterm Exam 1.5 hr 10% (10) 7 LO#1-6
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
@b e pul) el
Material Covered
Week 1 Calculus and Area: Regions Bounded by Curves, Area under the Graph of a Nonnegative Continuous
Function.
Week 2 Definite Integrals: Constant Functions, Area is Strictly a Special Case.
Week 3 Indefinite Integrals: The Indefinite Integral of a Function, Rules of Algebra, The Integrals of sin2x and
cos2x, Solving Initial Value Problems with Indefinite Integrals.
Integration by Substitution-Running the Chain Rule Backward: The Generalized Power Rule in
Week 4 Integral Form, Sines and Cosines, The Substitution Method of Integration, Substitution in Definite
Integrals.
Application of Definite Integrals: Areas between Curves: The Basic Formula, Derived from Riemann
Week 5 Sums, Curves That Cross Boundaries with Changing Formulas, Integrating with Respect to vy,
Combining Integrals with Formulas from Geometry.




Week 6 | volumes of Solids of Revolution: Disc Method, Washer Method, Cylindrical Shells Method.
Week 7 Lengths of Curves in the Plane: The Basic Formula, Dealing with Discontinuities in dy/dx, The Short
Differential Formula.
Week 8 Area of Surfaces of Revolution: The Basic Formula, Revolution about the y-axis, The Short Differential
Form.
Week 9 Techniques of Integration: Basic Integration Formulas: Algebraic Procedures and Trigonometric
Identities.
Week 10 Integration by Parts: The Formula, Repeated Use, Solving for the Unknown Integral, Tabular
Integration.
Week 11 Trigonometric Integrals: Products of Sines and Cosines, Eliminating Square Roots, Integrals of Powers
of tanx and secx, Integrals of Odd Functions, Definite Integrals of Even Functions.
Week 12 Trigonometric Substitution: Trigonometric Substitution for Combining Squares, Integrals involving
ax2+bx+c ,a+ 0, Two Useful Formulas.
Week 13 Rational Functions and Partial Fractions: General Description of the Method, The Substitution
z=tan(x2/).
Plane Curves and Polar Coordinates: Polar Coordinates, Definition of Polar Coordinates, Negative
Week 14 | vjjues of r, Changing to Radian Measure, The Use of Radian Measure, Elementary Coordinate,
Equations and Inequalities, Cartesian Versus Polar Coordinates.
Week 15 Graphing in Polar Coordinates: Symmetry and Slope, Faster Graphing, Finding the Points Where
Curves Intersect.
Week 16 | preparatory week before the final Exam
Learning and Teaching Resources
U‘“:’,)ﬂ\} (-Ja;m JJLAAA
Available in the
Text
Library?
Required Texts Calculus, Thirteenth Edition, by George B. Thomas, Yes
Calculus, Mathematics for Engineers and Technologists, 2002, by
Recommended Texts No
Huw Fox and Bill Bolton.
Websites Khan Academy math (https://www.khanacademy.org)




Grading Scheme

Group Grade daxd| Marks (%) | Definition

A - Excellent sl 90 - 100 Outstanding Performance

B - Very Good I dae 80 -89 Above average with some errors
(S:(;:tiefgoc-)iroup C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory Jaugie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM

duwy I 8oLl Caso g 73900

Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Computer prog ramming Module Delivery
Module Type Basic Theory
[ Lecture
Module Cod
odule Code EE110 X Lab
ECTS Credits 6 O Tutorial
[ Practical
SWL (hr./sem) 150 O Seminar
Module Level 1 Semester of Delivery 2
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el Sy ool e-mail oandid] ) (39 ASIVT o)
Module Leader’s Acad. Title ol 4. Module Leader’s Qualification Balgad!
Module Tutor Nagham Hikmat Aziz e-mail naghamhikmat@uomosul.edu.iq
Peer Reviewer Name e-mail

Scientific Committee Approval

Date

01/06/2023

Version Number

1.0

Relation with other Modules

6 AY) Al )l gall ae A8

Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents
LaliyYl Olgizally platll gL g dralyll Balall lua]

Module Aims
Gyl 8oLl Colua]

1.
2.

Introduction of MATLAB program (m file).

To understand Types of variables, numbers, Expressions, operation and
function.

To understand Solving of Electrical circuit in MATLAB program.

To perform Solving equation by symbols.

To solve the Function and its application (pulse & ramp functions).

To perform Engineering graphics (two dimension and three dimensions) such
as vector diagram mesh, bar plots).
To perform Matrix and its applications.

Module Learning
Outcomes

Balal) @l olryee
EWINY]

Proficiency in MATLAB: Students should develop a strong understanding of
the MATLAB programming language, syntax, and functionality. They should
be able to write, debug, and modify M-file programs effectively.
Problem-solving skills: MATLAB is often used for scientific and engineering
applications, so students should learn how to apply MATLAB to solve
complex problems in their respective fields. They should be able to analyze
problems, develop algorithms, and implement them using MATLAB.

Data analysis and visualization: MATLAB offers powerful tools for data
analysis and visualization. Students should learn how to import, manipulate,
analyze, and visualize data using MATLAB functions and techniques.

computation: MATLAB is well-known for its mathematical computing
capabilities. Students should become proficient in using MATLAB for
performing mathematical computations, including linear algebra and
differential equations.

Algorithm development: MATLAB allows students to develop algorithms and
implement them in M-file programs. They should learn how to break down
complex problems into smaller, manageable tasks, design algorithms to solve
those tasks, and integrate them into a complete MATLAB program.

Code optimization: Students should develop skills in optimizing MATLAB code
for improved performance and efficiency.

Debugging and troubleshooting: MATLAB programs may encounter errors or
produce unexpected results. Students should learn how to effectively debug
and troubleshoot their M-file programs, identify and resolve issues, and
improve the overall reliability of their code.

Documentation and code organization: Writing clear and well-organized code
is crucial for collaboration and future maintenance. Students should learn to
document their MATLAB programs, including comments, variable naming
conventions, and overall code structure.




9. Project implementation: In some cases, students may be required to develop
larger-scale projects using MATLAB. They should learn how to plan, manage,
and implement MATLAB-based projects, ensuring that their programs meet
the specified requirements and deliver the desired outcomes.

Indicative Contents

Part A - Circuit Components and values

Introduction to MATLAB, Types of variables, Numbers and Expressions, Operation, Functions,
Solving set of linear equations, Function and its application (pulse & ramp functions). [14 hrs.]
Lab. [14 hrs.]

Revision problem and tutorial classes [4 hrs.]

LaléyYl OLgiall
2> )}’ = Part B- Circuit reduction
Differentiation, Integration, Solving of Electrical circuit, Engineering graphics (two dimension
and three dimensions) such as vector diagram mesh and bar plots, Solving of ordinary
differential equation, Curve fitting and interpolation, Matrix and its applications [14 hrs.]
Lab. [14 hrs.]
Learning and Teaching Strategies
e:\la_'ll\} eL_'il\ Glaayd) yil
The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and
Strategies expanding their critical thinking skills. This will be achieved through classes,
& interactive tutorials and by considering type of simple experiments involving some
sampling activities that are interesting to the students.
Student Workload (SWL)
Structured SWL (h/sem) 63 Structured SWL (h/w) 4
drad)l s CIlall elasiadl (guhyd) Jose! e guaed Ul el (gl Joodd!
Unstructured SWL (h/sem) g7 Unstructured SWL (h/w) .
Juaddl I LIl elatiadl pé (bl Josd! e gueael Ul @lasiall e byl ool
Total SWL (h/sem) 150
dwadl s Il g,J&H Léw\)ﬂl el




Module Evaluation

d) Al Balal) PRTtY
Time/Nu Relevant Learning
mber Weight (Marks) Week Due S—

Quizzes 1 10% (10) 4,8,12 LO#1,5,8and9
Formative Assignments 10 5% (5) 2to 12 LO#1,2,4,67,8and9
assessment Projects / Lab. 2 25% (25) Continuous All

Report 0 0% (0)
Summative Midterm Exam 2 hr. 10% (10) 8 LO#1-5
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl o gl mleiall

Material Covered

Week1 | |ntroduction to MATLAB, Types of variables, numbers. Expressions
Week2 | complex Numbers, Array Operations, Matrix Operations.
Week3 | Application of matrix, Solving set of linear equations.
Week4 | Control structures in MATLAB program.

Week S | plotting commands for 2-D Graphics.

Week6 | polynomials analysis.

Week7 | Function Files, its application (pulse & ramp functions)

Week 8 | Reyision

Week9 | 5olving equation by symbols.

Week 10 | Nymerical Integration.

Week 11 | Transient Analysis.

Week 12 | prequency Response using MATLAB

Week 13 | partjal fraction Expansion.

Week 14 Application on Battery Charging on circuit.

Week 15 | Engineering graphics 3D.

Week 16

Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)
iRl e sl el

Material Covered

Week 1 | Introduction to MATLAB, Types of variables, numbers. Expressions
Week2 | Applied Complex Numbers, Array Operations, Matrix Operations.
Week 3 | Applied Application of matrix, Solving set of linear equations.
Week 4 | Applied Control structures in MATLAB program.

Week 5 | Applied Plotting commands for 2-D Graphics.

Week 6 | Applied Polynomials analysis.

Week 7 | Applied Function Files, its application (pulse & ramp functions)

Week 8 | Revision

Week 9 | Applied Solving equation by symbols.

Week 10 | Applied Numerical Integration.

Week 11 | Applied Transient Analysis.

Week 12 | Applied Frequency Response using MATLAB

Week 13 | Applied Partial fraction Expansion.

Week 14 | Applied Application on Battery Charging on circuit.

Week 15 | Applied Engineering graphics 3D.

Learning and Teaching Resources
U‘“:’,)ﬂ\} (-Ja;m JJLAAA

Text

Available in the

Library?
Required Texts Numerical Analysis Using MATLAB® and Excel® Third Edition, No
Steven T. Karris.
2- ELEMENTARY MATHEMATICAL and COMPUTATIONAL No

Recommended Texts | TOOLS for ELECTRICAL and COMPUTER ENGINEERS USING

MATLAB, Jamal T. Manassah City College of New York,2011

Websites

3. ELECTRONICS and CIRCUIT ANALYSIS using MATLAB, JOHN O. ATTIA ,1999.




Grading Scheme

Group Grade geRt] Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good I due 80 -89 Above average with some errors
(Ssu(;:felsgoc)iroup C - Good dax 70-79 Sound work with notable errors

D - Satisfactory Jawgie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Axlaadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information

:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Computer prog ramming Module Delivery
Module Type Basic Theory
[ Lecture
Module Cod
odule Code EE110 5 Lab
ECTS Credits 6 O Tutorial
[ Practical
SWL (hr./sem) 150 O Seminar
Module Level UGl Semester of Delivery 2
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el Sy ool e-mail oandid] ) (39 ASIVT o)
Module Leader’s Acad. Title ol 4. Module Leader’s Qualification Balgad!
Module Tutor Nagham Hikmat Aziz e-mail naghamhikmat@uomosul.edu.iq
Peer Reviewer Name e-mail

Scientific Committee Approval

Date

01/06/2023

Version Number | 1.0

Relation with other Modules

6 AY) Al )l gall ae A8

Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents
LaliyYl Olgizally platll gL g dralyll Balall lua]

Module Aims
Gyl 8oLl Colua]

1.
2.

Introduction of MATLAB program (m file).

To understand Types of variables, numbers, Expressions, operation and
function.

To understand Solving of Electrical circuit in MATLAB program.

To perform Solving equation by symbols.

To solve the Function and its application (pulse & ramp functions).

To perform Engineering graphics (two dimension and three dimensions) such
as vector diagram mesh, bar plots).
To perform Matrix and its applications.

Module Learning
Outcomes

Balal) @l olryee
EWINY]

Proficiency in MATLAB: Students should develop a strong understanding of
the MATLAB programming language, syntax, and functionality. They should
be able to write, debug, and modify M-file programs effectively.
Problem-solving skills: MATLAB is often used for scientific and engineering
applications, so students should learn how to apply MATLAB to solve
complex problems in their respective fields. They should be able to analyze
problems, develop algorithms, and implement them using MATLAB.

Data analysis and visualization: MATLAB offers powerful tools for data
analysis and visualization. Students should learn how to import, manipulate,
analyze, and visualize data using MATLAB functions and techniques.

computation: MATLAB is well-known for its mathematical computing
capabilities. Students should become proficient in using MATLAB for
performing mathematical computations, including linear algebra and
differential equations.

Algorithm development: MATLAB allows students to develop algorithms and
implement them in M-file programs. They should learn how to break down
complex problems into smaller, manageable tasks, design algorithms to solve
those tasks, and integrate them into a complete MATLAB program.

Code optimization: Students should develop skills in optimizing MATLAB code
for improved performance and efficiency.

Debugging and troubleshooting: MATLAB programs may encounter errors or
produce unexpected results. Students should learn how to effectively debug
and troubleshoot their M-file programs, identify and resolve issues, and
improve the overall reliability of their code.

Documentation and code organization: Writing clear and well-organized code
is crucial for collaboration and future maintenance. Students should learn to
document their MATLAB programs, including comments, variable naming
conventions, and overall code structure.




9. Project implementation: In some cases, students may be required to develop
larger-scale projects using MATLAB. They should learn how to plan, manage,
and implement MATLAB-based projects, ensuring that their programs meet
the specified requirements and deliver the desired outcomes.

Indicative Contents

Part A - Circuit Components and values

Introduction to MATLAB, Types of variables, Numbers and Expressions, Operation, Functions,
Solving set of linear equations, Function and its application (pulse & ramp functions). [14 hrs.]
Lab. [14 hrs.]

Revision problem and tutorial classes [4 hrs.]

LaléyYl OLgiall
2> )}’ = Part B- Circuit reduction
Differentiation, Integration, Solving of Electrical circuit, Engineering graphics (two dimension
and three dimensions) such as vector diagram mesh and bar plots, Solving of ordinary
differential equation, Curve fitting and interpolation, Matrix and its applications [14 hrs.]
Lab. [14 hrs.]
Learning and Teaching Strategies
e:\la_'ll\} eL_'il\ Glaayd) yil
The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and
Strategies expanding their critical thinking skills. This will be achieved through classes,
& interactive tutorials and by considering type of simple experiments involving some
sampling activities that are interesting to the students.
Student Workload (SWL)
Structured SWL (h/sem) 63 Structured SWL (h/w) 4
drad)l s CIlall elasiadl (guhyd) Jose! e guaed Ul el (gl Joodd!
Unstructured SWL (h/sem) g7 Unstructured SWL (h/w) .
Juaddl I LIl elatiadl pé (bl Josd! e gueael Ul @lasiall e byl ool
Total SWL (h/sem) 150
dwadl s Il g,J&H Léw\)ﬂl el




Module Evaluation

d) Al Balal) PRTtY
Time/Nu Relevant Learning
mber Weight (Marks) Week Due S—

Quizzes 1 10% (10) 4,8,12 LO#1,5,8and9
Formative Assignments 10 5% (5) 2to 12 LO#1,2,4,67,8and9
assessment Projects / Lab. 2 25% (25) Continuous All

Report 0 0% (0)
Summative Midterm Exam 2 hr. 10% (10) 8 LO#1-5
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl o gl mleiall

Material Covered

Week1 | |ntroduction to MATLAB, Types of variables, numbers. Expressions
Week2 | complex Numbers, Array Operations, Matrix Operations.
Week3 | Application of matrix, Solving set of linear equations.
Week4 | Control structures in MATLAB program.

Week S | plotting commands for 2-D Graphics.

Week6 | polynomials analysis.

Week7 | Function Files, its application (pulse & ramp functions)

Week 8 | Reyision

Week9 | 5olving equation by symbols.

Week 10 | Nymerical Integration.

Week 11 | Transient Analysis.

Week 12 | prequency Response using MATLAB

Week 13 | partjal fraction Expansion.

Week 14 Application on Battery Charging on circuit.

Week 15 | Engineering graphics 3D.

Week 16

Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)
iRl e sl el

Material Covered

Week 1 | Introduction to MATLAB, Types of variables, numbers. Expressions
Week2 | Applied Complex Numbers, Array Operations, Matrix Operations.
Week 3 | Applied Application of matrix, Solving set of linear equations.
Week 4 | Applied Control structures in MATLAB program.

Week 5 | Applied Plotting commands for 2-D Graphics.

Week 6 | Applied Polynomials analysis.

Week 7 | Applied Function Files, its application (pulse & ramp functions)

Week 8 | Revision

Week 9 | Applied Solving equation by symbols.

Week 10 | Applied Numerical Integration.

Week 11 | Applied Transient Analysis.

Week 12 | Applied Frequency Response using MATLAB

Week 13 | Applied Partial fraction Expansion.

Week 14 | Applied Application on Battery Charging on circuit.

Week 15 | Applied Engineering graphics 3D.

Learning and Teaching Resources
U‘“:’,)ﬂ\} (-Ja;m JJLAAA

Text

Available in the

Library?
Required Texts Numerical Analysis Using MATLAB® and Excel® Third Edition, No
Steven T. Karris.
2- ELEMENTARY MATHEMATICAL and COMPUTATIONAL No

Recommended Texts | TOOLS for ELECTRICAL and COMPUTER ENGINEERS USING

MATLAB, Jamal T. Manassah City College of New York,2011

Websites

3. ELECTRONICS and CIRCUIT ANALYSIS using MATLAB, JOHN O. ATTIA ,1999.




Grading Scheme

Group Grade geRt] Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good I due 80 -89 Above average with some errors
(Ssu(;:felsgoc)iroup C - Good dax 70-79 Sound work with notable errors

D - Satisfactory Jawgie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Axlaadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information
:Lb.n\‘).ﬂ\ R\ &L\A}S&A

Module Title Digital Techniques Module Delivery
Module Type Core Theory

O Lecture
Module Code EE111 O Lab
ECTS Credits 3 Tutorial

[ Practical
SWL (hr./sem) 75 [ Seminar
Module Level 1 Semester of Delivery 2
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader ponl) (a5 e-mail | adll (st )l g SISV 3y )
Module Leader’s Acad. Title salal) 4l Module Leader’s Qualification salgdd)

Module Tutor Mohammed Idrees dawod e-mail Mohammed.idrees@uomosul.edu.iq
Peer Reviewer Name alall aal o e-mail | s ey g
ientifi . A |
Scientific Committee Approva 01/06/2023 Version Number | 1.0
Date
Relation with other Modules
6 AY) Al )l gall ae 28)
Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents

45 Y1 il ginall g alail) il g A all salall Calaaf

Module Aims
BandHal) salal) Calaal

1. To develop problem solving skills and understanding of Digital circuit theory
through the application of techniques.

2. To understand Digital circuit, latches and Flip-flops, asynchronous binary
counters, synchronous binary counters.

3. This course deals with the basic concept of latches and Flip-flops,
asynchronous binary counters, synchronous binary counters.

4. To construct data storage units/shift registers using flip flops

5. To analyze sequential logic circuits using appropriate tools.
To design and analyze synchronous binary, up/down counters.

Module Learning
Outcomes

Al pall 3alall aladl) s j3a

Recognize how combinational logic circuits works.
2. Design combinational logic circuits using combination logic design process.
3. Define and describe various latches and Flip-flops

4. Construct data storage units/shift registers using flip flops

Define asynchronous and synchronous Digital circuit
Identify how to design and analyze asynchronous binary counters.
Explain how to design and analyze BCD asynchronous counters

© N o w

Explain the Synchronous counters Binary Counters 2: bit, 3-bit.

9. Explain the types of shift registers and Shift register counters Ring Counter.

Indicative Contents
Lol ) ey siaall

Indicative content includes the following.

Part A - Circuit Components and values

Introduction to Digital Technique, Basic Definitions, System of Numbers, General number
formula: Binary, octal, decimal & hexadecimal numbers, Numbers Base Conversion
(Arithmetic operation in different numbers complements, binary codes, BCD, Ex-3, gray
codes). [9 hrs.] : Revision problem and tutorial classes [6 hrs.] : Quizzes [1 hr.]

Part B- Circuit reduction

Boolean algebra: (Basic definitions, basic theorem & properties, Boolean functions), Canonical
& Standard Forms Digital Logic Gates. [12 hrs.]: Revision problem and tutorial classes [8 hrs.]:
Quizzes [1 hr.]

Part C- Circuit Theory

Karnaugh Maps (AND & OR implementation, don’t care condition), Adders Arithmetic
Operation (Sub tractors, half & full adders & Subtractors, binary parallel adders), Code
Conversion (Even and odd party logic, decoders, encoders comparator, multiplexers &
demultiplexers), Sequential Logic (Flip Flops (RS, T, D, JK...) Master slave FF, Counters, Shift

registers).. [24 hrs.]: Revision problem and tutorial classes [16 hrs.]:Quizzes [1 hr.]




Learning and Teaching Strategies

aabeil) g alail) Cilua il sind

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and
. expanding their critical thinking skills. This will be achieved through classes,
Strategies interactive tutorials and by considering type of simple experiments involving some

sampling activities that are interesting to the students.

Student Workload (SWL)

Structured SWL (h/sem) 48 Structured SWL (h/w) 3
Jaadl) P Ul i) ol jall Jeal) Lo sansd calldall aliiall asl 5l Jaall '

Unstructured SWL (h/sem) - Unstructured SWL (h/w) 18
daadll J3a QlUall alaiial) yie ) jall Jaal) Lo sansl calldall alziiall e ol Hall Jaal) '

Total SWL (h/sem)

75
Jomdl) I UL ISl 5ol Jas

Module Evaluation
3»_.};.»\)..\.“ XA eyﬁ

Time/Nu Relevant Learning
. Weight (Marks) Week Due Outcome

Quizzes 1 5% (5) 4,8,12 LO#1,5,8and9
Formative Assignments 10 5% (5) 2to 12 LO#1,2,4,67,8and9
assessment Projects / 1 20% (20) Continuous All

Report 1 10% (10) 2to 12 All
Summative Midterm Exam 2 hr. 10% (10) 7 LO#1-5
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
95)2.'\5\ Lz,,_c.},\uY\ C\.@.Ld\

Material Covered

Week 1 Introduction to Digital Technique, General number formula

Week 2 Numbers Base Conversion, Boolean algebra

Week 3 Canonical & Standard Forms Digital Logic Gates, Karnaugh Maps

Week 4 Adders Arithmetic Operation, Code Conversion

Week 5 Introduction to sequential logic circuit design
Latches, S-R Latch, gated RS Latch

Week 6 Edge-triggered Flip-Flops, JK-FF and D-FF Flip-Flop Operating Characteristics

Week 7 | ghift Register operation

Week 8 Mid-term Exam

Week 9 Types of shift registers, Shift register counters: Ring Counter

Week 10 | podels of State Machines

Week 11 Asynchronous Counters: Ripple counter

Week 12 Synchronous counters: Binary Counters 2: bit, 3-bit

Week 13 | gcp Counter

Week 14 Up/down counter

Week 15 Synchronous counters design

Week 16 | preparatory week before the final Exam

Learning and Teaching Resources
w)ﬂ\j (Jsuj\ J.JLAA

Available in the
Text .
Library?
Digital Fundamental:
Required Texts By Thomas L. Floyd Yes
11th Edition Pearson Education Limited (2015)
Contemporary Logic Design, Randy Katz Addison Wesley Publishing
Recommended Texts No
Company1993
Websites Introduction to Boolean algebra and logic design by Gerhard and Melvin




Grading Scheme

Group Grade _pail) Marks (%) | Definition

A - Excellent kil 90 - 100 Outstanding Performance

B - Very Good [SENRYEN 80 -89 Above average with some errors
(Ssu(;:felsgoc)iroup C - Good s 70-79 Sound work with notable errors

D - Satisfactory b e 60 - 69 Fair but with major shortcomings

E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadlaall 08) il ) | (45-49) More work required but credit awarded
(0-49) F - Fail Cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the

automatic rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information

:Lu.u\Jﬂ\ saldl) &_11.4)11.4

Module Title Democracy and Human Rights Module Delivery
Module Type Support Theory
o . [ Lecture
Module Code uomMmio4 O Lab
ECTS Credits 2 L Tutorial
O Practical
SWL (hr/sem) 50 O Seminar
Module Level 1 Semester of Delivery 2
Administering Department College
Module Leader Rashad Adhed Alsaigh e-mail rashad.alsaigh@uomosul.edu.ig
Module Leader’s Acad. Title Assistant lecturer Module Leader’s Qualification MSc
Module Tutor e-mail
. Zainab abd alellah ) i .
Peer Reviewer Name e-mail lawyerzainabaa@uomosul.edu.iq
abd alkareem
Scientific C ittee A |
Dc:: e 01/07/2023 Version Number 1.0

Relation with other Modules

6 AY) Al )l gall ae 28)

Prerequisite module

None

Semester

None

Co-requisites module

None

Semester

None



mailto:rashad.alsaigh@uomosul.edu.iq

Module Aims, Learning Outcomes and Indicative Contents

LalanYl Olgisally ehatll 5L g Ayl Bl LIl

Module Aims

dulyudl Baledl Colual

1.

The aim of studying the democracy and human rights topics is to:

Understand the concept of human rights and explore their sources, including
international, regional, national, and religious sources.

Define administrative corruption, explore its types, and understand its
detrimental effects on society. Study methods to combat administrative
corruption and promote transparency, accountability, and good governance.
Trace the historical development and evolution of human rights, examining
key milestones and movements that have shaped the modern understanding
of human rights.

Differentiate between different categories of human rights, including civil and
political rights, economic and social rights, and environmental, cultural, and
developmental rights.

Explore legal, institutional, and societal guarantees to prevent human rights
violations, including guarantees of human rights in Islam, national-level
protections, and international safeguards.

Comprehend the concept of democracy, including its principles, values, and
various forms of democratic governance such as direct, semi-direct, indirect,
and digital democracy.

Overall, studying these topics aims to develop a comprehensive understanding of
human rights, democracy, and combating corruption, empowering individuals to
actively promote and protect human rights and democratic values in society.

Module Learning
Outcomes

ol @daddl Ol y3e0
Aoy

1.

After these module aims, students should be able to:

Demonstrate a comprehensive understanding of the concept of human rights
and their sources, including international, regional, national, and religious
sources.

Identify and explain the fundamental characteristics of human rights, such as
universality, indivisibility, interdependence, and inalienability.

Analyze the historical emergence and evolution of human rights, including key
milestones and movements that have shaped their development.
Differentiate between different categories of human rights, including civil and
political rights, economic and social rights, and environmental, cultural, and
developmental rights.

Evaluate and apply legal, institutional, and societal guarantees to prevent
human rights violations, considering guarantees in Islam, at the national level,
and within the international framework.

Understand and discuss the concept of democracy, including its principles,
values, and different forms of democratic governance.

Evaluate the Islamic stance on democracy and engage in critical analysis of the
strengths and weaknesses of the democratic system.

Recognize and assess the impact of administrative corruption on society and
propose methods to combat and prevent corruption in administrative
systems.

Demonstrate critical thinking skills by analyzing and evaluating different
perspectives on human rights, democracy, and corruption.

10. Apply acquired knowledge and skills to promote and protect human rights,




democracy, and good governance in personal, professional, and civic contexts.

Overall, students should have a solid understanding of democracy and human rights,
democracy, and corruption issues, and be able to apply this knowledge to contribute
to the advancement of human rights and democratic values in society.

Indicative Contents
dolin Y wlgisd!

The indicative content includes:

1. Definition and sources of democracy and human rights (international, regional,
national, religious). [3h]

2. Characteristics of democracy and human rights: universality, indivisibility,
interdependence, inalienability. [3h]

3. Emergence and evolution of human rights: historical development, key milestones,
influential movements. [3h]

4. Types of human rights: civil and political, economic and social, environmental,
cultural, and developmental. [3h]

5. Guarantees to prevent human rights violations: legal, institutional, societal
safeguards, Islamic guarantees, national and international levels. [3h]

6. Concept of democracy: principles, values, forms of governance (direct, semi-direct,
indirect). [3h]

7. Islamic stance on democracy: compatibility, strengths, weaknesses. [3h]

8. Critique of the democratic system: analysis of strengths and weaknesses. [3h]

9. Administrative corruption: definition, types, societal impact. [3h]

10. Methods to combat administrative corruption. [3h]

Learning and Teaching Strategies

a5 aleil cilya i) i

Strategies

When it comes to learning and teaching strategies for a human rights module, there
are several approaches can be taken to enhance understanding and engagement. Here
are some effective strategies:

1. Interactive Discussions: Encourage students to actively participate in
discussions, debates, and group activities. This promotes critical thinking,
allows for different perspectives to be shared, and fosters a deeper
understanding of human rights issues.

2. Case Studies: Present real-life case studies that highlight human rights
violations or achievements. Analyzing these cases helps students apply
theoretical concepts to practical situations and develops their problem-solving
skills.

3. Research Projects: Assign research projects on specific human rights topics or
issues. This encourages independent learning, critical analysis, and the
development of research skills.




4. Collaborative Learning: Foster collaboration among students through group

5.

projects or assignments. This encourages teamwork, peer learning, and the
exchange of diverse perspectives.

Assessment Variety: Use a variety of assessment methods, including essays,
presentations, debates, and quizzes, to assess students' understanding of
human rights concepts and their ability to apply them to real-world situations.

Student Workload (SWL)
Ul il yal) Jesl

Structured SWL (h/sem) 33 Structured SWL (h/w) 55
i)l s CIall elaziedl (golyldl Josdd! e gueanl Ul @latiall byl Josnll '
Unstructured SWL (h/sem) 17 Unstructured SWL (h/w) 11
il I3 LIl elaziedl e gehyldl Josdd! e gl (Ual) @latiall e (ol ool '

Total SWL (h/sem)

dsadl s Il L?JSJ\ bl Jod! >0
Module Evaluation
Al ) saldl) e.usﬂ
Time/Nu Relevant Learning
. Weight (Marks) Week Due .

Quizzes 2 10% (10) 5,10 LO#2,4,6and 8
Formative Assignments 2 10% (10) 3,5,8,11,13 | LO#1,3,7,6,9and 10
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO #2,4,5,7,9and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
R e pul) el

Material Covered




Week 1 Definition of human rights and sources of rights (international sources / regional sources / national
sources / religious sources).

Week2 | characteristics of human rights.

Week 3 The emergence and evolution of human rights.
Types of human rights / civil and political rights.

Week 4

Economic and social rights.
Environmental, cultural, and developmental rights.

Week 5 Guarantees to prevent human rights violations / guarantees of human rights in Islam.

Week 6 Guarantees for the protection of human rights at the national level.

Week 7 Guarantees of human rights at the international level.
Week 8 | The concept of democracy.

Week9 | characteristics of a democratic system.

Week 10

Forms of democratic governance (direct democracy / semi-direct democracy / indirect democracy).

Week 11 | Digital democracy / definition and advantages and disadvantages of digital democracy /
manifestations of digital democracy.

Week 12 | The |slamic stance on democracy.
Week 13 | critique of the democratic system.
Week 14

Administrative corruption / definition and types.

Week 15 | Methods to combat administrative corruption.

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
idall e gl #lgiall

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources
u;..'\_)ﬂ\) (Ja;m J.JL».AA




Available in the

Text
Library?
/ L?b}ﬂ &;fi«:\l\g L}jdﬂ Qﬁ.’\ULU B39 lgla>g OludYI Bsi> lblass
Required Texts Ol ol eyl e Jud No
Recommended Texts sl due el / Ol Ggdmg dudolydas No
Websites
Grading Scheme
Group Grade ol Marks (%) | Definition
A - Excellent kel 90 - 100 Outstanding Performance
s G B - Very Good [NESNVES 80-89 Above average with some errors
(suoccelsgo) roup C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory osgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM

duwy I 8oLl Caso g 73900

Module Information
:Lu.u\Jﬂ\ saldl) &_11.4)11.4

Module Title English Ianguage Module Delivery
Module Type Suppo rt Theory

[ Lecture
Module Code UoM221EE112

O Lab
ECTS Credits 2 U Tutorial

[ Practical
SWL (hr./sem) 50 O Seminar
Module Level 1 Semester of Delivery 2
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader e-mail | cudl sy 39V Wl
Module Leader’s Acad. Title ol 4] Module Leader’s Qualification Balgad!
Module Tutor e-mail
Peer Reviewer Name bl a2lya ol e-mail ijil)l\ oy
Scientific Committee Approval 01/06/2023 Version Number | 1.0
Date

Relation with other Modules
6 AY) Al )l gall ae A8

Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents

LaliyYl Olgisally phatll 5L g Ayl B3l LIl

Module Aims
Gyl Baledl Colual

To develop Communications skills in the English language.
To let the students able to read and write in correct Grammer.
To develop the skills of writing professional writing

4. To develop the skills of writing emails for future Engineers

Module Learning
Outcomes

olel) @laidl Ol y3en
Ayl

1. Learning Parts of Speech in English
2. Learn different tenses of verbs.

3. Learn active and passive voice.

4. Learn adjectives and adverbs.

5. Learn the correct prepositions.

6. Learn the correct articles

Indicative Contents
dyolin Yl wlgisall

Indicative content includes the following.

Part A — learn parts of speech

Nouns, verbs, adjectives, articles, pronouns. [9 hrs.]
Revision problem and tutorial classes [5 hrs.]
Quizzes [1 hr.]

Part B-different tenses

Present simple, present perfect, present continuous, past simple, past perfect, past continuous.
[9 hrs.]

Revision problem and tutorial classes [6 hrs.]

Quizzes [1 hr.]

Part C- active and passive voice

Active and passive voice, since and for [6 hrs.]
Revision problem and tutorial classes [6 hrs.]
Quizzes [1 hr.]

Learning and Teaching Strategies

a5 el Cilnsi) i

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their communications skills. This will be achieved through classes, interactive involving
some sampling activities that are interesting to the students.




Student Workload (SWL)

Structured SWL (h/sem) 33 Structured SWL (h/w) 5
i)l 3 CIall elaziadl (golyldl Josdd! e gueanl Ul @latiall gyl Josell
Unstructured SWL (h/sem) 17 Unstructured SWL (h/w) 1
el U3 LIl plaziadl pe guhydll Josd! L gl JUal) laiiall p& (gulydl Jonll

Total SWL (h/sem)

Joadl) I3 Ul S gyl Jooxl! >0

Module Evaluation

A Al 3alal) ?.us.a
Time/Nu Relevant Learning
e Weight (Marks) Week Due R

Quizzes 3 10% (10) 4,8,12 LO#1,5,8and9
Formative Assignments 5 10% (5) 2to 12 LO#1,2,4,67,8and 9
assessment Projects 1 20% (25) Continuous All

Report 0 0% (0)
Summative Midterm Exam 2 hr 10% (10) 8 LO#1-5
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

@B e pul) el

Material Covered

Week1 | |ntroduction

Week 2 Part of speech: Verbs present
Week 3 Part of speech: Verbs past

Week 4 Part of speech: perfect tenses
Week 5 Part of speech: Noun

Week 6 Part of speech: preposition

Week 7 Part of speech: adVerbs

Week 8 Mid-term Exam

Week 9 Part of speech: passive and active
Week 10

Part of speech: since and for




Week 11

Part of speech: articles

Week 12 | pyr of speech: conjunctions
Week 13 | riting an email

Week 14 Writing an email exercises
Week 15 Technique to fix Grammers.
Week 16

Preparing week before the Final Exam

Learning and Teaching Resources
w)ﬂ\j ?L_”d\ JALA.A

Available in the

Text .
Library?
Required Texts NEW HEADWAY INTERMEDIATE Yes
Recommended Texts No

ENGLISH GRAMMAR IN USE

Websites https://www.udemy.com/course/english-for-engineers/
Grading Scheme

Group Grade gest:i] Marks (%) | Definition

A - Excellent el 90 - 100 Outstanding Performance

B - Very Good BEgevE 80-89 Above average with some errors
(Ssu(;:tiels;oG)roup C - Good NVes 70-79 Sound work with notable errors

D - Satisfactory osgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl W8) Csly | (45-49) More work required but credit awarded
(0-49) F - Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM

‘\.\.a.u\)ﬂ\ salall S g CJJA.\

Module Information
:Lb.n\‘).ﬂ\ R\ Q\A}S&A

Module Title Electrical Circuits Analysis Module Delivery
Module Type Core/C Theory

O Lecture
Module Code EEEC201

O Lab
ECTS Credits 6 Tutorial

[ Practical
SWL (hr./sem) 150 D Seminar
Module Level 2 Semester of Delivery 3
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader )t 5 el e-mail | ~adll g ) S SSIVT )
Module Leader’s Acad. Title (salal) 4l Module Leader’s Qualification salgdd)

Module Tutor Asst. Prof Dr. Omar Sharaf Al-Deen e-mail o.yehya@uomosul.edu.iq
Peer Reviewer Name alall aal o e-mail | Sy Sy p

ientifi . A |
Scientific Committee Approva 10/06/2023 Version Number | 1.0

Date

Relation with other Modules

6 AY) Al )l gall ae 28)

Basics of Electrical Engineering | and Basics of Electrical
Prerequisite module Semester
Engineering Il
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
4L5 Y1 il ginall g alail) il g Al al) salall Calaa

1. Ability to understand the AC Circuit Power Analysis and Poly-phase Circuits
2. Ability to determine the Transient Response of RL /RC Circuit and the
Transient Response of RLC Circuit
Module Aims ) 3. Ability to analysis Magnetically Coupled Circuits and Ideal Transformers
Al Hall Balal) Calaal N ) )
4. Ability to solve the mathematical equations for Complex Frequency, Laplace
Transform, Frequency Response and Fourier Circuit Analysis
5. Ability to synthesize the Circuit Analysis in the s-Domain and Two-Port
Networks
1. Use basic electrical DC concepts and theorems to analyze circuits
2. Build and simulate electrical DC circuits and perform measurements with
electronic test equipment
3. Understand the fundamental concepts of electrical circuits, including voltage,
current, resistance, and power.
4. Analyze and solve basic DC (direct current) circuits using Ohm's Law,
Kirchhoff's Laws, and nodal/mesh analysis techniques.
5. Apply techniques to analyze and solve AC (alternating current) circuits,
Module Learning including complex impedance, phasor representation, and frequency
Outcomes response.
6. Demonstrate proficiency in analyzing circuits with passive elements such as
4 )l 5oLl r“l’:‘” Gla i resistors, capacitors, and inductors.
7. Use circuit simulation software and laboratory equipment to verify
theoretical analysis and gain practical experience in circuit analysis.
8. Analyze and solve circuits with operational amplifiers (op-amps), including
understanding their basic configurations and applications.
9. Understand the concepts of power in electrical circuits, including active
power, reactive power, and power factor correction.
10. Develop critical thinking and problem-solving skills by applying circuit analysis

techniques to real-world electrical engineering problems.

Indicative Contents
Lol ,Y1 il siaall

Indicative content includes the following.

Part A - Transient Circuits

The Transient Circuits: RC, RL, RLC circuit in series and parallel and their complete response in

time and Frequency. [16 hrs.]

Revision problem and tutorial classes [8 hrs.]
Quizzes [1 hr.]




Part B- Poly-phase Circuits

Poly-phase Circuits: Single-phase and three phase wire system, 3-Phase balance and unbalance
system star and delta connections, Power in 3-phase circuits. [16 hrs.]

Revision problem and tutorial classes [8 hrs.]

Quizzes [1 hr.]

Part C- Coupling
Coupling: Magnetic coupling, Coefficient of coupling, Linear and ideal transformers. [12 hrs.]

Revision problem and tutorial classes [6 hrs.]

Part D- Two-Port Networks

Two-Port Networks: One-pot networks, y-z-h-g and ABCD parameters.

Filters: Constant k-filters, Low pass and high pass modern filter design, Active filter. [16 hrs.]
Revision problem and tutorial classes [8 hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

a5 aleil il yind

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials

Strategies . . . . . . "
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.
Student Workload (SWL)
Structured SWL (h/sem) 93 Structured SWL (h/w) 6
daadll J3a Qlall alatial) ol jall Jasl) be sand Ul alaiiall sl Hall Jasl
Unstructured SWL (h/sem) - Unstructured SWL (h/w) 4
daadl) P Ul Jdaiidl) e ol Al Jasll Lo sand Ul aluiiall je sl Hall Jaal
Total SWL (h/sem) 150
Juadl) J3A llall Y il el Jaall




Module Evaluation

e ) Balall ap
Time/Nu Relevant Learning
. Weight (Marks) Week Due Outeome
Quizzes 1 10% (10) 4,8,12 LO#1,5,8and9
Formative Assignments 10 5% (5) 2to 12 LO#1,2,4,67,8and9
assessment | Projects / Lab. 0 0% (0)
Report 0 0% (0)
Summative Midterm Exam 2 hr 25% (25) 7 LO#1-5
assessment Final Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Bl = s lgiall
Material Covered

Week 1 | |ntroduction; syllabus; Advantages and Disadvantages of Electrical Networks as a different circuits .

Week2 | Transient Response of RL Circuit

Week3 | Transient Response of RC Circuit

Week4 | Transient Response of RLC Circuit / Parallel connection

Week5 | Transient Response of RLC Circuit / Series connection

Week 6 | poly-phase Circuits

Week7 | Mid-term Exam

Week 8 Three phase circuit analysis / Balance load

Week 9 | Three phase circuit analysis / Un-Balance load

Week 10 | njagnetically Coupled Circuits

Week 11 | | inear and Ideal Transformers

Week 12 | Frequency Response

Week 13 | Cijrcuit Analysis in the S-Domain

Week 14 | T\yo-Port Networks

Week 15 | Fijters

Week 16 | preparatory week before the final Exam




Learning and Teaching Resources
u.u..g‘).ﬁj\} (J’_\S\ J.Jb.a.q

Available in the
Text
Library?

Engineering Circuit Analysis Eight Edition (William H. Hayt) 2012

Required Texts Yes
9 Fundamentals of Electric Circuits (Charles K. Alexander)2009

Recommended Texts | Electric Circuits Tenth Edition (James W. Nilsson) 2015 Yes

Websites https://www.pdfdrive.com/schaums-outline-of-electric-circuits-e185851170.html

Grading Scheme

Group Grade peRcul Marks (%) | Definition

A - Excellent Okl 90 - 100 Outstanding Performance

B - Very Good [AENRTEN 80 -89 Above average with some errors
(S:(;:tielsgoG)roup C - Good i 70-79 Sound work with notable errors

D - Satisfactory Lo sia 60 - 69 Fair but with major shortcomings

E - Sufficient e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadladll 28) i 5 | (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.



https://www.pdfdrive.com/schaums-outline-of-electric-circuits-e185851170.html

MODULE DESCRIPTION FORM

duwy I 8oLl Caso g 73900

Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Engineering Mathematics | Module Delivery
Module Type Basic Theory

[ Lecture
Module Code EEEC202

O Lab
ECTS Credits 5 Tutorial

[ Practical
SWL (hr./sem) 125 O Seminar
Module Level 2 Semester of Delivery 3
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el Sy ool e-mail o] ) (39 ASIVT ol
Module Leader’s Acad. Title ol 4. Module Leader’s Qualification Balgad!
Module Tutor e-mail
Peer Reviewer Name bl 2=lya ol e-mail iji!)l\ oy
Scientific Committee Approval 01/06/2023 Version Number | 1.0
Date

Relation with other Modules
6 AY) Al )l gall ae A8

Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
LaliyYl Olgizally phatll g5l g Ayl Bl Ll

1. Develop problem-solving skills and understand partial differentiation.
2. Understand the chain rule and the total derivative.
Module Aims 3. Understand vectors and units, space coordinates, and space vectors.
duwlyd! Bl CBlua| 4. Understand gradient, divergence, and Curl in curved coordinates.
5. Solving linear differential equations of the first and second order with constant
coefficients.
6. Understanding Fourier series.
1. Understand the concept of partial derivatives for functions of two or more
variables.
2. Understand the concept of the total derivative and its relationship to partial
derivatives.
Module Learning 3. Determine whether a critical point is a maximum, minimum, or saddle point using
the second derivative test or other methods.
Outcomes ) ) ) )
4. Understand vector representation and components in Cartesian coordinates.
salol plam Ol yso o .
i 5. Understand the geometric interpretation of the vector product.
Al 6. Express gradient, divergence, and curl in terms of curvilinear coordinates.
7. Solve first and second-order linear differential equations with constant
coefficients.
8. Understand the need for Fourier series in representing periodic functions.
9. Understand double integrals and their properties.

Indicative Contents
dolé Y wlgisal!

Indicative content includes the following.

Part A - Partial Differentiation and Vectors

Partial Differentiation, function of two or more variables, partial derivatives, The Chain Rule
and total Derivative, maxima, minima and saddle point, Vectors component and Units, Space
coordinate and Space Vector, Scalar Product and Vector Product, Product of Three Vectors,
Applications [20 hrs.]

Revision problem and tutorial classes [5 hrs.]

Quizzes [1 hr.]

Part B- Vector Calculus and Differential Equations

Vector Functions and Their Derivatives, Gradient of Scalar Field, Divergence of Vector Field,
Curl of Vector Field, Directional Derivatives, Gradient, Divergence, and Curl in Curvilinear
Coordinates, 1st and 2nd order linear differential equations. [20 hrs.]

Revision problem and tutorial classes [5 hrs.]

Quizzes [1 hr.]

Part C- Fourier Series and Multiple Integrals

Fourier series, Periodic functions and Fourier Series-Euler formulas, Double integrals, areas,
and volumes [20 hrs.]

Revision problem and tutorial classes [5 hrs.]

Quizzes [1 hr.]




Learning and Teaching Strategies

aabeil) g alail) Cilua il sind

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.

Student Workload (SWL)

Structured SWL (h/sem) 28 Structured SWL (h/w) -
)l I Jlall plasiall gyl o) b genl CUall plaiiall (gl Jo! '
Unstructured SWL (h/sem) 47 Unstructured SWL (h/w) 31
duadll UM CIlall platiadl p golylll Jood! L gl JUal) laiiall s (gubdl Jonll '

Total SWL (h/sem)
i)l I35 CIUall SI1 gublll Jasell

125

Module Evaluation
3»_.};.»\)..\.“ XA eyﬁ

Time/Nu Relevant Learning
. Weight (Marks) Week Due Outcome

Quizzes 1 5% (5) 4,8,12 All
Formative Assignments 10 5% (5) 2to12 All
assessment Project 2 15% (15) Continuous All

Report 0 0% (0) - -
Summative Midterm Exam 2hr 25% (25) 8 All
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
95)2.'\!\ Lz,,.c.},\uY\ C\.@.Ld\

Material Covered

Week 1 Partial Differentiation: Function of two or more variables, partial derivatives.

Week 2 The Chain Rule and Total Derivative, Maxima, minima, and saddle points.

Week 3 Vectors: Vector components and units, Space coordinates and space vectors.

Week 4 Scalar Product and Vector Product, Units and plane equations.

Week 5 Equations of lines and planes, Product of Three Vectors, Applications of vectors.

Week 6 Vector Functions and Their Derivatives, Gradient of Scalar Field.

Week 7 Divergence of Vector Field, Curl of Vector Field.

Week 8 Mid-term Exam

Week 9 Directional Derivatives, Gradient, Divergence, and Curl in Curvilinear Coordinates.

Week 10 | |ntroduction to Differential Equations, 1st and 2nd order linear differential equations.

Week 11 Application of differential equations to electrical systems.

Week 12 | Transformation of higher order linear differential equations onto coupled differential equations.

Week 13 Periodic functions and Fourier Series-Euler formulas.

Week 14 Application of Fourier series in Electrical Engineering.

Week 15 | poyble integrals, areas, and volumes

Week 16 | preparatory week before the final Exam

Learning and Teaching Resources
U’“:’Jﬂ\} (‘Ja:\” J.JLAA

Available in the
Text .
Library?
Required Texts No
Recommended Texts No
Websites




Grading Scheme

Group Grade daxd| Marks (%) | Definition

A - Excellent sl 90 - 100 Outstanding Performance

B - Very Good I dae 80 -89 Above average with some errors
(S:(;:tiefgoc-)iroup C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory Jaugie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl 08) Cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Electronics Principles Module Delivery

Module Type Core/C Theory
X

Module Code EEEC203 X Lecture
O Lab

ECTS Credits 5 Tutorial
O Practical

SWL (hr./sem) 125 O Seminar

Module Level

2

Semester of Delivery

Administering Department

2 - (Electrical Engineering)

College | UoM2 - (Engineering)

Module Leader

Dr. Mohammed Tarig Yaseen

e-mail

mtyaseen@uomosul.edu.iq

Module Leader’s Acad. Title

Assist. Prof.

Module Leader’s Qualification

Doctor

Module Tutor Mr. Shamil Hamzah Hussein e-mail Shamil_alnajjar84@uomosul.edu.iq
Peer Reviewer Name bl 2=lya ol e-mail iji!)l\ oy

ientifi . A |
Scientific Committee Approva 10/06/2023 Version Number | 1.0

Date

Relation with other Modules

6 AY) Al )l gall ae A8

Prerequisite module None

Semester

Co-requisites module None

Semester




Module Aims, Learning Outcomes and Indicative Contents

LaliyYl Olgisally phatll 5L g Ayl B3l LIl

Module Aims
Gyl Balad) Lol

1. To develop problem solving skills of electronic circuit through the
understanding solid state for each electronic passive and active elements such
as RLC, diodes, transistors, and integrated circuits.

2. To understand the Basic Transistor Construction through graphical analysis of
transistors Connections and biasing.

3. This course deals with the basic concept of the small-signal analysis of the
transistors such as D.C. and A.C. Equivalent Circuits.

4. To understand the Load Line Analysis, Operating Point Transistor Parameters,
and Rating Amplification Stabilization.

5. To understand the H-parameters, Hybrid Equivalent Circuit. Z-parameters, R-
parameters Equivalent Circuit.

6. To perform current-voltage characteristics, charge control description for all
types of both the diode and transistors.

7. To Describe and operation of the Multistage Transistor Amplifiers

Module Learning
Outcomes

83l edaddl Ol y3e0
Aoy

1. Recognize the regions of operation, graphical analysis of BJT, regions of
operation stability.

List the various terms associated with bias configuration of the transistors.
Summarize what is meant of the practical circuit of transistor amplifier.
Describe the types of multistage amplifiers.

Discuss the various properties of transistors used as an amplifier

o vk wnN

Explain the transistor construction and operation such as amplifier and
switching.

7. Explain the operation of the linear amplifier through the a.c. load line and DC
load line analysis.

Indicative Contents
Aol wlgisall

Indicative content includes the following.

Part A - Transistor Construction, Operation, and Stabilization

Transistor Construction. Transistor Symbols. Transistor Operation. Transistor Connections:
Common Base CB Connection, Common Emitter CE Connection, Transistor Curves, Cutoff and
Saturation. Transistor as a switch. Common Collector Connection. Transistor Load Line Analysis,
Operating Point, Transistor Parameters and Rating Amplification. Stabilization, Stability Factor
Methods of Transistor Biasing. [15 hrs.]

Revision problem and tutorial classes [5 hrs.]

Quizzes [1 hr.]

Part B- D.C and A.C Equivalent Circuits of the transistors

Practical Circuit of Transistor Amplifier, D.C. and A.C. Equivalent Circuits. Transistor ac
Equivalent Circuits h-parameters, Hybrid Equivalent Circuit. r-parameters, r-parameters
Equivalent Circuit. The Linear Amplifier. [15 hrs.]

Revision problem and tutorial classes [5 hrs.]

Quizzes [1 hr.]




Part C- Transistor Bias Configuration and Multistage Transistor Amplifiers

The a.c. Load Line, A.C. Analysis Using re Model for Transistor Common Emitter Fixed Bias
Configuration, Common-Emitter Emitter Bias Configuration, Common — Emitter Collector
Feedback Configuration, Common — Emitter Voltage Divider Configuration. The Common —
Collector Amplifier, the Common — Base Amplifier. Multistage Transistor Amplifiers. [15 hrs.]
Revision problem and tutorial classes [5 hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

adail] g alaill Ciliasi jind

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.

Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
i)l U3 LIl elaziadl gohyldl Josd! b genl CUall elaiiall (bl ol
Unstructured SWL (h/sem) 6 Unstructured SWL (h/w) 4
Jnadll IS LIl elaniadl e quhdl Josxd! L gl (JUal) @laiall e byl ol

Total SWL (h/sem)
i)l s CIUall SI1 guhylll Jasell

125

Module Evaluation

Al al) Balal) ans
Time/ Relevant Learning
- Weight (Marks) Week Due Outcome

Quizzes 1 10% (5) 4,8,14 LO#1,4,6and 7
Formative Assignments 10 5% (5) 2to 13 LO#1,2,3,4,5and 7
assessment Projects 0 0(0) - | -

Report 2 10% (10) Continuous All
Summative Midterm Exam 2 hr 15% (15) 7 LO #4-7
assessment Final Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)

@bl e pul) el
Material Covered
Week 1 | 1ransistor Construction. Transistor Symbols. Transistor Operation.
Week 2 Transistor Connections: Common Base CB Connection, Common Emitter CE Connection.
Week 3 Transistor Curves, Cutoff and Saturation. Transistor as a switch. Common Collector Connection.
Week 4 Transistor Load Line Analysis, Operating Point, Transistor Parameters and Rating Amplification.
Week 5 Stabilization, Stability Factor Methods of Transistor Biasing.
Week 6 Practical Circuit of Transistor Amplifier.
Week 7 D.C. and A.C. Equivalent Circuits. Transistor ac Equivalent Circuits.
Week 8 Transistor ac Equivalent Circuits h-parameters, Hybrid Equivalent Circuit.
Week 9 Transistor ac Equivalent Circuits, r-parameters, r-parameters Equivalent Circuit.
Week 10 | The Linear Amplifier.
Week 11 | The a.c. Load Line, A.C. Analysis Using re Model for Transistor Common Emitter Fixed Bias
Configuration.
Week 12 | The a.c. Load Line, A.C. Analysis Using re Model for Transistor Common — Emitter Emitter — Bias
Configuration, Common — Emitter Collector Feedback Configuration.
Week 13 | The a.c. Load Line, A.C. Analysis Using re Model for Transistor Common — Emitter Voltage Divider
Configuration.
Week 14 | The Common — Collector Amplifier, the Common — Base Amplifier.
Week 15 | \yltistage Transistor Amplifiers.
Week 16 | preparatory week before the final Exam
Learning and Teaching Resources
ol (-Ja_”d) Plaa
Text Available in the
Library?
Floyd, Thomas L. Electronics Fundamentals: Circuits, Devices and
Required Texts Applications (Floyd Electronics Fundamentals Series). Prentice-Hall, Yes
Inc., 2006.
Donald A. Neamen. (2003). “SEMICONDUCTOR PHYSICS AND
Recommended Texts DEVICES". 3rd Edition, ISBN 0-07-232107-05, USA. (can be Yes
downloaded from the Course web page/classroom).
ST ;;a'shelsky, L., & Boylestad, R. L. (2021). Electronic Devices and Circuit Theory Eleventh
ition.




Grading Scheme

Group Grade daxd| Marks (%) | Definition

A - Excellent sl 90 - 100 Outstanding Performance

B - Very Good I dae 80 -89 Above average with some errors
(S:(;:tiefgo()iroup C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory Jaugie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl 08) Cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM

duwy I 8oLl Caso g 73900

Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Communication Principles Module Delivery
Module Type Core Theory

[ Lecture
Module Code EEEC204

O Lab
ECTS Credits 5 Tutorial

[ Practical
SWL (hr./sem) 125 O Seminar
Module Level 2 Semester of Delivery 3
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el Sy ool e-mail o] ) (39 ASIVT ol
Module Leader’s Acad. Title ol 4. Module Leader’s Qualification Balgad!
Module Tutor Dr. Omar Mustafa Ali e-mail omarmostafa@uomosul.edu.iq
Peer Reviewer Name bl 2=lya ol e-mail iji!)l\ oy

ientifi . A I
Scientific Committee Approva 01/06/2023 Version Number | 1.0
Date
Relation with other Modules
6 AY) Al )l gall ae A8

Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents

LaliyYl Olgisally phatll 5L g Ayl B3l LIl

1. To develop problem solving skills and understanding of the propagation
methods of electrical signals across transmission lines.
2. To understand the reflection in transmission line.

Module Aims 3. This course deals with the mathematical calculations for the propagation of
Gyl 8oLl Colua] signals through transmission lines.
4. This is the basic subject for all A.C. Steady state transmission line.
5. To understand crank method for the analysis of transmission lines.
6. To perform graphical solution of lossless transmission line using Smith chart.
7. To perform transmission line matching using Quarter Wave Transformer
(A/4).
. Know the propagation methods of electrical signals across transmission lines.
Module Learning 2. Conduct mathematical calculations for the propagation of signals through
Outcomes transmission lines.
3. Handling crank method in the analysis of transmission lines.
8alell c“-'l—'-ﬂ‘ Olrye 4. Use the Smith chart and its applications.
oyl 5. ldentify types of electrical signals.
6. Analysis of electrical signals using Fourier series and Fourier transform.

Indicative Contents
Aol Y wlgisad!

Indicative content includes the following.

Part A - Transmission Lines basics

Reflection in transmission line, Space-Time diagram (zig-zag), Discharge of transmission line.
Transmission line equation, Propagation constant, Transmission line distortion, A.C. Steady
state transmission line, Standing wave in transmission line. [16 hrs.]

Revision problem and tutorial classes [4hrs.]

Quizzes [1 hr.]

Part B- Transmission Lines analysis

Graphical solution of lossless transmission line using Crack diagram. Graphical solution of
lossless transmission line using Smith chart. Graphical solution of lossy transmission line using
Smith chart. Transmission line matching using Quarter Wave Transformer (A/4). Transmission
line matching using single stub. [16hrs.]

Revision problem and tutorial classes [4 hrs.]

Quizzes [1 hr.]

Part C- Signals and Systems

Signal classifications. Fourier series. Fourier Transform. Signals and linear systems. Power
spectral density and Correlation. [16 hrs.]

Revision problem and tutorial classes [4 hrs.]

Quizzes [1 hr.]




Learning and Teaching Strategies

aabeil) g alail) Cilua il sind

Strategies

The main strategy for delivering this module will be to encourage students to
participate in the exercises while also refining and expanding their critical thinking
skills. This will be accomplished through classes, interactive tutorials, and the
consideration of simple experiments involving some sampling activities that students
find interesting.

Student Workload (SWL)
Lc}.u.»\ \°Jg._1}umq\.}aﬂ$ubﬂ\ Jaall

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
)l I CJlall elasiall (gwlydl o) b genl CUall laiiall (gl Jo!
Unstructured SWL (h/sem) 62 Unstructured SWL (h/w) 3
il s LIl elaziedl e gelyldl Josdd! e gl (Ul @latiall e (ol ool

Total SWL (h/sem)
i)l I35 el SI1 guhll Jassll

125

Module Evaluation

Al ) saldl) e.us]
Time/Nu Relevant Learning
. Weight (Marks) Week Due S

Quizzes 1 5% (5) 4,812 All
Formative Assignments 10 5% (5) 2to 12 All
assessment Projects 2 15% (15) Continuous All

Report 0 0% (0) - -—--
Summative Midterm Exam 2 hr 25% (25) 10 All
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
@bl e pul) el

Material Covered

Week 1 | |ntroduction, Transmission Line Analysis.

Week 2 Reflection in transmission line, Space-Time diagram (zig-zag).

Week3 | pischarge of transmission line.

Week 4 Transmission line equations

Week 5 Graphical solution of lossless transmission line using Crank diagram.

Week 6 Graphical solution of lossless transmission line using Smith chart.

Week 7 Graphical solution of lossy transmission line using Smith chart.

Week 8 Transmission line matching using Quarter Wave Transformer (\/4).

Week 9 Transmission line matching using single stub.

Week 10 | pid-term Exam

Week 11 | Signal classifications.

Week 12 Fourier Series.

Week 13 Fourier Transform.

Week 14 | Signals and linear systems 1.

Week 15 | Signals and linear systems 2.

Week 16 | preparatory week before the final Exam

Learning and Teaching Resources
wjjﬁ\j (Jsuj\ J.JLAA

Available in the

Text .
Library?
The fundamentals of signal transmission line by Lem Ibbotson, 1999.
Modern digital and analog communication systems by Lathi, 1998.
Required Texts ) ) no
Communications Principles by Dr. Sami Mohamed, 1989.
Transmission line and network by Johnson.
Recommended Texts Transient signal on transmission lines by Peterson, 2009. No

Websites




Grading Scheme

Gilaall lalads

Group Grade il Marks (%) | Definition

A - Excellent kel 90 - 100 Outstanding Performance

B - Very Good NENVES 80-89 Above average with some errors
(S:(;:t_:elsgoG)roup C - Good NVes 70-79 Sound work with notable errors

D - Satisfactory osgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX - Fail (AIlaadl u8) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM

duwy I 8oLl Caso g 73900

Module Information
d) Hall salal) Chla slaa

Module Title Electromagnetic Fields Module Delivery
Module Type Basic Theory
L
Module Code EEEC205 X Lecture
O Lab
ECTS Credits 4 Tutorial
O Practical
SWL (hr./sem) 100 O Seminar

Module Level

2

Semester of Delivery

Administering Department

2 - (Electrical Engineering)

College | UoM2 - (Engineering)

Module Leader

Dr. Mohammed Tarig Yaseen

e-mail

mtyaseen@uomosul.edu.iq

Module Leader’s Acad. Title

Assist. Prof.

Module Leader’s Qualification

Doctor

Module Tutor Mr. Shamil Hamzah Hussein e-mail Shamil_alnajjar84@uomosul.edu.iq
Peer Reviewer Name ol azlys ol e-mail | QoA oy
Scientific C ittee A |

IS S R 10/06/2023 Version Number | 1.0
Date

Relation with other Modules
A Dl 5ol 3 sall ae 48]l

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
LoliyY Gbgizally platll glEg dushylll 55k Sl

Module Aims
Gyl Balad) Lol

system, spherical coordinate system.
2. To understand the vector analysis (scalars and vectors).

1. To develop problem solving skills of coordinate systems through the
understanding the rectangular coordinate system, cylindrical coordinate




3. This course deals with the basic concept of the Electric Field Intensity, Electric
Flux Density, magnetic Field Intensity, and magnetic Flux Density.

4. To understand the Energy and Potential.

5. Tounderstand the electric fields in material space. conductors, dielectrics, and
capacitance.

6. To perform the electric fields due to continuous charge distributions.

7. To understand the magnetic field due to different current distributions.

8. To understand different laws such as Coulomb's Law, Gauss's Law, Biot-
Savart's Law, Ampere's Law, and Faraday's Law.

Module Learning
Outcomes

8ol @daddl Ol y3e0
Aoy

1. Recognize the electric field, electric field intensity, and charge distributions.
Recognize the magnetic Field Intensity, and magnetic Flux Density
List the various terms associated with continuous charge and different current
distributions.

4. Summarize what is meant by a coordinate system, scalars and vectors analysis,
conductors, dielectrics, capacitance, and inductance.

5. Describe the electric flux density and gauss’s law. magnetic Flux Density and
Ampere's Law.

6. Discuss the various charge and current distributions such as line, sheet, and
volume.

7. Explain the work, potential & potential difference.

8. Explain the electric fields in material space. conductors, dielectrics, and
capacitance.

Indicative Contents
Aol wlgisall

Indicative content includes the following.

Part A - Coordinate systems and Vector analysis

coordinate systems: rectangular coordinate system, cylindrical coordinate system, spherical
coordinate system. vector analysis: scalars and vectors, vector algebra, vector components and
unit vectors, vector addition and subtraction, vector multiplication. coulomb’s law and electric
force: the experimental law of coulomb. Magneto-statics: the static magnetic fields, biot-savart
law. Magneto-statics: magnetic field due to different current distributions, right-hand rule.
Magneto-statics: solenoid, applications of solenoid, toroid. [8 hrs.]

Revision problem and tutorial classes [4 hrs.]

Quizzes [1 hr.]

Part B- Electric field intensity and Charge distributions

electric field intensity: electric field of a point charge, electric field of n point charges. electric
fields due to continuous charge distributions: electric field of a line charge. electric fields due
to continuous charge distributions: electric field of a sheet of charge. electric fields due to
continuous charge distributions: electric field of a volume of charge. Magneto-statics: ampere’s
circuital law, applications of ampere’s law: infinite line current, infinite sheet of current,
infinitely long coaxial transmission line. Magneto-statics: magnetic flux and magnetic flux
density. inductance: inductance of a conductor, inductance of toroid. [8 hrs.]

Revision problem and tutorial classes [4 hrs.]

Quizzes [1 hr.]

Part C- Electric flux density and Gauss's law application




Electric flux density and gauss’s law: gauss's law application on a point charge, gauss's law
application on a line charge. electric flux density and gauss’s law: gauss's law application on a
surface charge. electric flux density and gauss’s law: gauss's law application on a volume charge.
work, potential & potential difference: work done in moving a point charge. work, potential &
potential difference: potential & potential difference. Force on a moving charge. magnetic
forces, work & power: work. magnetic forces, work & power: power. time varying fields:
faraday’s law. time varying fields: induced electromotive force. [6 hrs.]

Revision problem and tutorial classes [3 hrs.]

Part D- conductors, dielectrics, and capacitance

conductors, dielectrics, and capacitance: electric fields in material space. conductors,
dielectrics, and capacitance: dielectric — dielectric boundary conditions, conductor — dielectric
boundary conditions, conductor — free space boundary conditions. conductors, dielectrics, and
capacitance: capacitance and capacitors. Maxwell’s equations: the vector operator (del) and
the divergence theorem. Maxwell's equations: derivation of Maxwell's equations and
applications. Maxwell's equations: the uniform plane wave. Maxwell's equations: wave
propagation in free space. [8 hrs.]

Revision problem and tutorial classes [4 hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

aalil] 5 alal) ilai) i

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding

Strategies their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.

Student Workload (SWL)
e guul \O.Jg._aw;.dww\)d\ Jaall

Structured SWL (h/sem) 48 Structured SWL (h/w) 3

i)l 3 LIl elaziadl gehyldl Josd! b gend CIUall laiiall (gl Jol|

Unstructured SWL (h/sem) 5 Unstructured SWL (h/w) 3

il 3 LIl plaziadl p golyldl Josdd! e gl Ul @latiall e (bl ool

Total SWL (h/sem) 100

Jaddl I CJUall g&!l Ll Jozxd)




Module Evaluation

ds) Hal) Balal) aviss
Time/ . Relevant Learning
Weight (Marks) Week Due
Number Outcome
Quizzes 1 10% (10) 4,8,14 LO#1,4,6and7
Formative Assignments 10 5% (5) 2to 13 LO#1,2,3,4,5and 7
assessment Projects 0 0% (0) - -
Report 0 0% (0)
Summative Midterm Exam 2 hr 25% (25) 7 LO #4-7
assessment Final Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Material Covered

Week 1 coordinate systems: rectangular coordinate system, cylindrical coordinate system, spherical
coordinate system. vector analysis: scalars and vectors.

Week 2 Vector analysis: vector algebra, vector components and unit vectors, vector addition and subtraction.
vector multiplication. coulomb’s law and electric force: the experimental law of coulomb.

Electric field intensity: electric field of a point charge, electric field of n point charges. Electric fields

Week 3 due to continuous charge distributions: electric field of a line charge. electric field of a volume of
charge.

Week 4 Electric flux density and gauss’s law: gauss's law application on a point charge, gauss's law application
on a line charge.

Week 5 Electric flux density and gauss’s law: gauss's law application on a surface charge. electric flux density
and gauss’s law: gauss's law application on a volume charge.

Work, potential & potential difference: work done in moving a point charge. work, potential &

Week 6 potential difference: potential & potential difference. Conductors, dielectrics, and capacitance:
electric fields in material space. conductors, dielectrics, and capacitance.

Week 7 dielectric — dielectric boundary conditions, conductor — dielectric boundary conditions, conductor —
free space boundary conditions. Conductors, dielectrics, and capacitance: capacitance and capacitors.
Magneto-statics: the static magnetic fields, biot-savart law. magnetic field due to different current

Week 8 distributions. right-hand rule. solenoid, applications of solenoid, toroid. ampere’s circuital law,
applications of ampere’s law. applications of ampere’s law: infinite line current, infinite sheet of
current. infinitely long coaxial transmission line.

Week 9 Magneto-statics: magnetic flux and magnetic flux density. inductance: inductance of a conductor,
inductance of toroid.

Week 10 Magnetic forces, work & power: force on a moving charge. work and power.

Week 11 | Magnetic forces, work & power: power. time varying fields: faraday’s law. time varying fields: induced
electromotive force.




Week 12 | \jaxwell’s equations: the vector operator (del) and the divergence theorem

Week 13 | \jaxwell’s equations: derivation of Maxwell's equations and applications.

Week 14 | \jaxwell’s equations: the uniform plane wave.

Week 15 | naxwell’s equations: wave propagation in free space.

Week 16 | preparatory week before the final Exam

Learning and Teaching Resources
LHJJSMJ (A:uj\ )JLAA

Available in the
Text .
Library?
Johnk, Carl Theodore Adolf. "Engineering electromagnetic fields and
Required Texts Yes
waves." New York (1975).
Rojansky,  Vladimir  Borisovich, and  Vladimir  Rojansky.
Recommended Texts Electromagnetic fields and Waves. Courier Corporation, 1979. (can be Yes
downloaded from the Course web page/classroom).

Nefyodov, Eugene 1., and Sergey Smolskiy. Electromagnetic fields and waves. Springer,

Websites
2019.
Grading Scheme

Group Grade JERE[ Marks (%) | Definition

A - Excellent kel 90 -100 Outstanding Performance

B - Very Good I de 80 -89 Above average with some errors
(S:;felsgoc)iroup C - Good SVES 70-79 Sound work with notable errors

D - Satisfactory Jawgie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (Adlaadl 08) Cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM

duwy I 8oLl Caso g 73900

Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Electrical Engineering Lab. | Module Delivery
Module Type Core O Theory
Module Code EEEC206 t:cbture
ECTS Credits 3 [ Tutorial

O Practical
SWL (hr./sem) 75 O Seminar
Module Level 2 Semester of Delivery 3
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el Sy ool e-mail | cuwdl pusy 39ASIY bl
Module Leader’s Acad. Title ol 4. Module Leader’s Qualification Balgad!
Module Tutor e-mail
Peer Reviewer Name calall azlys ol e-mail ijﬁy\ oy
SDZ:::tiﬁc Sl T 01/06/2023 Version Number | 1.0

Relation with other Modules
6 AY) Al )l gall ae A8

Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents

LaliyYl Olgizally phatll g5l g Ayl Bl Ll

Module Aims
Gyl 8oLl Colua]

1. To handle laboratory equipment and electrical elements professionally and
scientifically.

2. To analyze electrical circuits and comprehend their operational principles.

3. To cultivate a scientific mindset in the student by interpreting practical results
based on theoretical concepts.

4. To enhance the student's capability to design basic electronic circuits in
accordance with their scientific aptitude.

5. To analyze and simulate circuit processes using various software tools on
electronic calculators and compare the analysis results with practical
outcomes.

Module Learning
Outcomes

olel) @laidl Ol y3en
Ayl

1. Dealing with laboratory equipment and electrical elements in a professional
and scientific manner(i).
Ability to analyze electrical circuits and understand the nature of their work(ii).
Building a scientific mentality for the student through his ability to interpret
the practical results according to theoretical concepts(iii).

4. Develop the student's ability to design simple electronic circuits in line with his
scientific abilities(iv).

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(v).

Indicative Contents
Aol Y wlgisal!

Indicative content includes the following.




Learning and Teaching Strategies

aabeil) g alail) Cilua il sind

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.

Student Workload (SWL)
Lc}.u.»\ \°Jg._1}umq\.}aﬂ$ubﬂ\ Jaall

Structured SWL (h/sem) 33 Structured SWL (h/w) 5
i)l s CIall elaziedl (golyldl Josdd! e gueanl Ul @latiall byl Josnll

Unstructured SWL (h/sem) 4 Unstructured SWL (h/w) )8
il M LIl elaziedl e gehyldl Josdd! b gl (Ul @latiall e (bl ool '

Total SWL (h/sem)
i)l I35 el S guhl) Jassll

75

Module Evaluation

Al ) saldll e.us]
Time/Nu . Relevant Learning
. Weight (Marks) Week Due .

Quizzes
Formative Assignments
assessment Projects / Lab.

Report
Summative Midterm Exam
assessment Final Exam

Total assessment

100% (100 Marks)




Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 Introduction & representation about first group of experiments

Week 2 Thevenin theory in AC circuits

Week 3 Measurement of power factor in electrical networks

Week 4 Study of |-V characteristics of normal diode & zener diode

Week 5 First quiz

Week 6 Introduction & representation about second group of experiment

Week 7 Diode application I: Rectifier filters

Week 8 Diode application II: Clipping & clamping circuits

Week 9 Transient condition for R-L & R-C circuits

Week 10 | Second quiz + first term theoretical exam. for 1st &2nd group

Week 11 | First term practical exam

Week 12 Introduction & representation about third group of experiment

Week 13 Transient condition for RLC circuits

Week 14 | Transformer tests: open, short & load test

Week 15 | Study of common emitter transistor characteristics

Learning and Teaching Resources
L).\;:a)ﬂ\} (-Ja;m JJLAAA

Available in the

Text .
Library?
o Electrical technology (twenty-third edition) BL.THERAJA,
AK. THERAJA S. Chand and company Ltd.  (2005), ISBN: 81-219-
Required Texts 2440-5. No
e Electronics devices (Ninth edition) by Thomas L. Floyd (2012),
Prentice Hall ISBN-13: 978-0-13-254986-8.
Recommended Texts No

Websites




Grading Scheme

Group Grade daxd| Marks (%) | Definition

A - Excellent sl 90 - 100 Outstanding Performance

B - Very Good I dae 80 -89 Above average with some errors
(S:(;:tiefgoc-)iroup C - Good NVES 70-79 Sound works with notable errors

D - Satisfactory Jaugie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM

duwy I 8oLl Caso g 73900

Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Electronic Circuits Module Delivery
Module Type Core/C Theory
Lect
Module Code EEEC210 ecture
O Lab
ECTS Credits 5 Tutorial
O Practical
SWL (hr./sem) 125 Seminar

Module Level

2

Semester of Delivery

Administering Department

2 - (Electrical Engineering)

College | UoM2 - (Engineering)

Module Leader

Dr. Mohammed Tarig Yaseen

e-mail

mtyaseen@uomosul.edu.iq

Module Leader’s Acad. Title

Assist. Prof.

Module Leader’s Qualification

Doctor

Module Tutor Mr. Shamil Hamzah Hussein e-mail Shamil_alnajjar84@uomosul.edu.iq
Peer Reviewer Name bl 2=lya ol e-mail iji!)l\ oy

ientifi . A |
Scientific Committee Approva 10/06/2023 Version Number | 1.0

Date

Relation with other Modules

6 AY) Al )l gall ae A8

Prerequisite module None

Semester

Co-requisites module None

Semester




Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
Gyl 8oLl Colua]

1. To develop problem solving skills of the Field Effect Transistors through the
basic operation, Symbols, and current-voltage Characteristics.

2. To understand Basic Junction Field Effect Transistor (JFET) through graphical
analysis, Connections, and biasing circuits.

3. This course deals with the basic concept of the Field Effect Transistors FET,

Junction Field Effect Transistor JFET, Metal Oxide Semiconductor FET

(MOSFET), and Tuned Amplifiers.

To understand the D.C. And A.C. Equivalent Circuits of the FET, JFET, MOSFET.

To understand the Silicon Controlled Rectifier, Diac, Thyristor, GTO and Triac.

To perform the Equations for Trans conductance Curve.

N o v ok

To Describe and operation of High Frequency Equivalent Circuit, Low —
Frequency Equivalent Circuit.

Module Learning
Outcomes

8ol @daddl Ol y3e0
oyl

Recognize the classes of the Frequency Response of the Amplifiers.

2. List the various terms associated with transistor amplifiers.

3. Summarize what is meant by an active electronic device such as FET, JFET, and
MOSFET.
Describe the types of MOSFET Biasing Circuits.

5. Discuss the various properties of Silicon Controlled Rectifier, Diac, Thyristor,
GTO and Triac.

6. Explain the Small — Signal Model of FET, JFET, and MOSFET.

7. Explain the Types of MOSFET and operation modes.

Indicative Contents
Aol Y wlgisad!

Indicative content includes the following.
Part A - Field Effect Transistors

Types of Field Effect Transistors: Junction Field Effect Transistor JFET, Basic Structure, Basic
Operation, JFET Symbols. Difference Between JFET and Bipolar Transistor JFET Characteristics
Important Terms (IDSS, VP, VGS (off) Expression for Drain Current ID Advantages of JFET
Parameters of JFET, Relation Among JFET Parameters, Variation of Trans conductance gm of
JFET. JFET Biasing Circuit: JFET Biasing by Bias Battery, Self — Bias for JFET, JFET with Voltage —
Divider Bias. JFET Connections: Common Source Connection, Common Gate Connection,
Common Drain Connection. [15 hrs.]

Revision problem and tutorial classes [5 hrs.]

Quizzes [1 hr.]

Part B- D.C. And A.C. Equivalent Circuits of JFET and Introduction of MOSFET
Practical JFET Amplifier, D.C. And A.C. Equivalent Circuits of JFET. D.C. Load Line Analysis JFET

Small — Signal Model JFET A.C. Equivalent Circuit Fixed — Bias Configuration Self — Bias
Configuration Voltage — Divider Configuration Common — Gate Configuration Source — Follower
(Common — Drain) Configuration JFET Applications. Metal Oxide Semiconductor FET (MOSFET):
Types of MOSFET D — MOSFET, Circuit Operation of D — MOSFET. [15 hrs.]

Revision problem and tutorial classes [5 hrs.]

Quizzes [1 hr.]




Part C- Depletion and Enhancement Mode MOSFET, and Frequency Equivalent Circuit

Depletion Mode, Enhancement Mode D — MOSFET. Transfer Characteristic D — MOSFET. Biasing
D — MOSFET Small — Signal Model E — MOSFET, Operation, Schematic Symbols, Equation for
Trans conductance Curve. E — MOSFET Biasing Circuits E — MOSFET Small — Signal Model, E —
MOSFET Drain — Feedback Configuration, E — MOSFET Voltage — Divider Configuration E —
MOSFET Versus D — MOSFET Tuned Amplifiers, Single — Tuned Amplifiers, Double — Tuned

Amplifiers Introduction to Four — Layer Devices Description and Operation of Silicon Controlled
Rectifier, Diac, Thyristor, GTO and Triac. High Frequency Equivalent Circuit, Low — Frequency
Equivalent Circuit. [15 hrs.]

Revision problem and tutorial classes [5 hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

adaill g alall Ciliasi jind

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding

Strategies their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.

Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 42

i)l U3 LIl elaziadl (gohyldl Josd! b genl CUall laiiall (gl Jo| '

Unstructured SWL (h/sem) 6 Unstructured SWL (h/w) i1

duadl U3 LIl elaziadl pe golydll Josd! L gl (JUal) @laiall e byl Josndl '

Total SWL (h/sem)
Jradd] I3 CIUall S gyl Jasd!

125

Module Evaluation

Al )al) 3alal) avi
Time/ Relevant Learning
S—— Weight (Marks) Week Due Outcome

Quizzes 1 5% (5) 4,8,14 LO#1,4,6and 7
Formative Assignments 10 5% (5) 2to 13 LO#1,2,3,4,5and 7
assessment Projects 0 0(0) — e

Report 2 15% (15) Continuous All
Summative Midterm Exam 2 hr 15% (15) 7 LO #4-7
assessment Final Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
@bl e pul) el

Material Covered

Types of Field Effect Transistors: Junction Field Effect Transistor JFET, Basic Structure, Basic Operation,

Week 1

JFET Symbols

Junction Field Effect Transistors: Difference Between JFET and Bipolar Transistor. JFET Characteristics
Weelc2 Important Terms (IDSS, VP, VGS (off).

Junction Field Effect Transistors: Expression for Drain Current ID Advantages of JFET Parameters of
Weel3 JFET, Relation Among JFET Parameters, Variation of Trans conductance gm of JFET.

Junction Field Effect Transistors: JFET Biasing Circuit: JFET Biasing by Bias Battery, Self — Bias for JFET,
Weelc JFET With Voltage — Divider Bias.

Junction Field Effect Transistors: JFET Connections: Common Source Connection, Common Gate
Weekss Connection, Common Drain Connection.

Junction Field Effect Transistors: Practical JFET Amplifier, D.C. And A.C. Equivalent Circuits of JFET. D.C.
Weel6 Load Line Analysis.

Junction Field Effect Transistors: JFET Small — Signal Model, JFET A.C. Equivalent Circuit Fixed
Weel7 — Bias Configuration Self — Bias Configuration Voltage — Divider Configuration

Junction Field Effect Transistors: Common — Gate Configuration Source — Follower (Common — Drain)
Week Configuration.
Week 9 Junction Field Effect Transistors: JFET Applications.

Metal Oxide Semiconductor FET (MOSFET): Types of MOSFET D — MOSFET, Circuit Operation of D —
Week 10

MOSFET.

Metal Oxide Semiconductor FET (MOSFET): Depletion Mode, Enhancement Mode D — MOSFET.
Weelc11 Transfer Characteristic D — MOSFET. Biasing D — MOSFET Small — Signal Model E — MOSFET.

Metal Oxide Semiconductor FET (MOSFET): Operation, Schematic Symbols, Equation for Trans
Week 12 | conductance Curve. E — MOSFET Biasing Circuits E — MOSFET Small — Signal Model, E — MOSFET Drain

— Feedback Configuration.

Metal Oxide Semiconductor FET (MOSFET): E — MOSFET Voltage — Divider Configuration, E — MOSFET
Weelc13 Versus D — MOSFET Tuned Amplifiers, Single — Tuned Amplifiers.

Metal Oxide Semiconductor FET (MOSFET): Double — Tuned Amplifiers Introduction to Four — Layer
Week 14

Devices.

Description and Operation of Silicon Controlled Rectifier, Diac, Thyristor, GTO and Triac. High
Weelc13 Frequency Equivalent Circuit, Low — Frequency Equivalent Circuit.
Week 16 Preparatory week before the final Exam




Learning and Teaching Resources
u.u..g‘).ﬁj\} (J’_\S\ J.Jb.a.q

Available in the

Text
Library?
Floyd, Thomas L. Electronics Fundamentals: Circuits, Devices and
Required Texts Applications (Floyd Electronics Fundamentals Series). Prentice-Hall, Yes
Inc., 2006.
Donald A. Neamen. (2003). “SEMICONDUCTOR PHYSICS AND
Recommended Texts DEVICES". 3rd Edition, ISBN 0-07-232107-05, USA. (can be Yes

downloaded from the Course web page/classroom).

Nashelsky, L., & Boylestad, R. L. (2021). Electronic Devices and Circuit Theory Eleventh

Websites
Edition.
Grading Scheme

Group Grade il Marks (%) | Definition

A - Excellent el 90 - 100 Outstanding Performance

B - Very Good [SESRVES 80 -89 Above average with some errors
(s:;fefgoc)imUp C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX — Fail (Alaadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information
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Module Title English Language |1 Module Delivery
Module Type Support Theory

[ Lecture
Module Code

EEEC214 _——

ECTS Credits 2 O Tutorial

O Practical
SWL (hr/sem) 50 O Seminar
Module Level 2 Semester of Delivery 4
Administering Department 2- _(EIeCt.ricaI College UoM2 - (Engineering)

Engineering)
Module Leader | Dr. Mohammed Tariq Yaseen e-mail mtyaseen@uomosul.edu.iq
Module Leader’s Acad. Title Assist. Prof. Module Leader’s Qualification Doctor
Module Tutor Mr. Shamil Hamzah Hussein e-mail Shamil_alnajjar84@uomosul.edu.iq
Peer Reviewer Name o)l g lis ol e-mail RIS U
Scientific Committee Approval
entit I e 10/06/2023 Version Number | 1.0
Date
Relation with other Modules
6 AY) Al )l gall ae 28)

Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
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Module Aims and
Learning Outcomes

Students will be able to:

Distinguish between dependent, Independent, and Integrated essays.

Find the topic and the thesis statement of short essays.

Identify the main ideas from the introduction paragraph.

Identify the main ideas from the body paragraph.

Find the supporting details from the introduction paragraph.

Find the supporting details from the body paragraph.

Draw an outline to link the ideas, supporting details, and essay topic.

Make notes in response to an essay question to create main ideas, supporting
details, and thesis statement.

9. Write the introduction paragraph on basis of the thesis statement and main
ideas.

10. Build the body paragraphs based on main ideas and supporting details.

11. Write the introduction paragraph based on the main ideas.

12. Enhance the smoothness and fluency of an essay by employing transition words
and sentence starters.

©®NO VR WNRE

Indicative Contents
Expu@}!l C)E}i}uﬂ‘

Indicative content includes the following.
Classification of Essays: [2 hrs]
- Independent essays based on personal thoughts.
- Dependent essays based on data, figures, diagrams.
- Integrated essays
Structure of academic essays: [6 hrs]
- Analyzing academic essays according to the standard structure of academic
essays.
Idea Maps: [3 hrs]
- Filling the idea maps from the major information extracted while reading an
essay.
Responding to an essay question: [4 hrs]
- Building an outline using personal ideas in response to an essay question.
Writing Paragraphs: [6 hrs]
- Writing thesis statement.
- The Introduction Paragraph.
- The Body Paragraphs.
Essay Conclusion: [3 hrs]
- Writing the conclusion paragraph considering the main ideas stated in the
introduction and body paragraphs
Transition words and connection phrases: [3 hrs]
Dependent essays: [3hrs]
- Introduction to essays based on figures, tables, diagrams, and processes




Learning and Teaching Strategies

aabeil) g alail) Cilua il sind

The approach to be followed here is to motivate students to analyze previously
Strategies written model essays to understand the standard structure of academic essays then

implement the same procedures to build their own essays.

Student Workload (SWL)
llall Al Jasld)

Structured SWL (h/sem) 33 Structured SWL (h/w) 55
Jad)l I Jlall plasiall gyl o) b genl CUall laiiall (gl Jo| '
Unstructured SWL (h/sem) 17 Unstructured SWL (h/w) 113
duadl 3 LIl plaziadl pe golydll Josd! b gend CUall elaiall g gyl Josndl ’
Total SWL (h/sem) -
dwadl s Il g&ﬂ @*bdl Jodl!

Module Evaluation
:\._.3..»\)35\ 3alall e:x..gsﬁ

Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5,10 LO#1,2,3,8and 10
Formative Assignments 2 10% (10) 3,12 LO#5,6,11and 12
assessment Projects / Lab.
Report 1 20% (20) 14 LO #1-10
Summative Midterm Exam
assessment Final Exam 3hr 60% (60) 15 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
@)L:.J\ = s Zleiall
Material Covered
Week 1 Overview of Academic Essays Independent, Dependent, and Integrated essays Structure of academic
essays
Week 2 Structure of academic essays
Week 3 Topic sentence and thesis statement Identifying topic sentence and thesis statement of academic
essays.
Week 4 Main Ideas: Identifying the main Ideas of academic essays.
Week 5 Supporting Details: Identifying the supporting details
Week 6 Essay outlines: Building Essay outlines using idea maps




Week 7 Essay Questions: Responding to essay questions by making personal notes

Week 8 Topic Sentence : Writing a thesis statement or topic sentence using personal thoughts.

Week 9 Personal Thoughts: Using pt.arsonal thoughts to express main ideas and supporting details in
response to an essay question.

Week 10 Idea Map Creation: Building an idea map of an essay question.

Week 11 Transition words and sentence starters Increasing the fluency, coherence, and smooth transition of
thoughts using sentence starters and transition words.

Week 12 Writing the Introduction: Combining the thesis statement and main ideas together to build

the introduction paragraph.

Week 13 Writing the Conclusion

Week 14 Introduction to dependent writing tasks

Week 15 Final Exam

Delivery Plan (Weekly Lab. Syllabus)
iaall e gl el

Material Covered

Week 1 Lab 1: There are no laboratory experiments.

Week 2 Lab 2: There are no laboratory experiments.

Learning and Teaching Resources
WJ'i:"“j ?L.ﬂ\ J.JLAA

Text

Available in the

Library?

Required Texts

> No Textbook is required for this course. Supplemental
materials will be provided by provided by the instructor.

Recommended Texts

» Sharpe, P. J. (2009). Barron’s TOEFL iBT. Barron's
Educational Series.

» Lougheed, L. (2016). Barron's lelts with Mp3 Cd.
Barron's.

No

Websites




Grading Scheme

Gilaall lalads

Group Grade daxd| Marks (%) | Definition

A - Excellent Sl 90-100 Outstanding Performance.

B - Very Good [NENVES 80 -89 Above average with some errors.
(S:;fefgoc)iroup C - Good dax 70-79 Sound work with notable errors.

D - Satisfactory Jaugie 60 - 69 Fair but with major shortcomings.

E - Sufficient Jgado 50-59 Work meets minimum criteria.
Fail Group FX - Fail (A laadl U8) Cly | (45-49) More work is required, but credit is given.
(0-49) F - Fail ol (0-44) A significant amount of work is required.

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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Module Information
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Module Title Electrical Circuits Analysis | Module Delivery
Module Type Core Theory

O Lecture
Module Code EEPM201

O Lab
ECTS Credits 6 Tutorial

[ Practical
SWL (hr./sem) 150 O Seminar
Module Level 2 Semester of Delivery 3
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader pnalll (s 5 s e-mail | acdll L 1 g SV & )
Module Leader’s Acad. Title (salal) 4l Module Leader’s Qualification salgdd)

Module Tutor Asst. Prof Dr. Omar Sharaf Al-Deen e-mail o.yehya@uomosul.edu.iq
Peer Reviewer Name alall aal o e-mail | Sy Sy p

ientifi . A |
Scientific Committee Approva 10/06/2023 Version Number | 1.0

Date

Relation with other Modules

6 AY) Al )l gall ae 28)

Basics of Electrical Engineering | and Basics of Electrical
Prerequisite module Semester
Engineering Il
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
4L5 Y1 il ginall g alail) il g Al al) salall Calaa

1. Ability to understand the AC Circuit Power Analysis and Poly-phase Circuits
2. Ability to determine the Transient Response of RL /RC Circuit and the
Transient Response of RLC Circuit
Module Aims ) 3. Ability to analysis Magnetically Coupled Circuits and Ideal Transformers
Al Hall Balal) Calaal N ) )
4. Ability to solve the mathematical equations for Complex Frequency, Laplace
Transform, Frequency Response and Fourier Circuit Analysis
5. Ability to synthesize the Circuit Analysis in the s-Domain and Two-Port
Networks
1. Use basic electrical DC concepts and theorems to analyze circuits
2. Build and simulate electrical DC circuits and perform measurements with
electronic test equipment
3. Understand the fundamental concepts of electrical circuits, including voltage,
current, resistance, and power.
4. Analyze and solve basic DC (direct current) circuits using Ohm's Law,
Kirchhoff's Laws, and nodal/mesh analysis techniques.
5. Apply techniques to analyze and solve AC (alternating current) circuits,
Module Learning including complex impedance, phasor representation, and frequency
Outcomes response.
6. Demonstrate proficiency in analyzing circuits with passive elements such as
4 )l 5oLl r“l’:‘” Gla i resistors, capacitors, and inductors.
7. Use circuit simulation software and laboratory equipment to verify
theoretical analysis and gain practical experience in circuit analysis.
8. Analyze and solve circuits with operational amplifiers (op-amps), including
understanding their basic configurations and applications.
9. Understand the concepts of power in electrical circuits, including active
power, reactive power, and power factor correction.
10. Develop critical thinking and problem-solving skills by applying circuit analysis

techniques to real-world electrical engineering problems.

Indicative Contents
Lol ,Y1 il siaall

Indicative content includes the following.

Part A - Transient Circuits

The Transient Circuits: RC, RL, RLC circuit in series and parallel and their complete response in

time and Frequency. [15 hrs.]

Revision problem and tutorial classes [8 hrs.]
Quizzes [1 hr.]




Part B- Poly-phase Circuits

Poly-phase Circuits: Single-phase and three phase wire system, 3-Phase balance and unbalance
system [12 hrs.], star and delta connections [9 hrs.], Power in 3-phase circuits. [12 hrs.]
Revision problem and tutorial classes [8 hrs.]

Quizzes [1 hr.]

Part C- Magnetic coupling circuit

Magnetic coupling circuit: Coefficient of coupling, Linear and ideal transformers. [15 hrs.]
Revision problem and tutorial classes [8 hrs.]
Quizzes [1 hr.]

Learning and Teaching Strategies

aalill 5 alal) ilai) i

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.

Student Workload (SWL)

Structured SWL (h/sem) 93 Structured SWL (h/w) 6
dhadl) I3 Ul adaiial) ol ) Jasl) be saad Ul alsiiall sl Hall sl '
Unstructured SWL (h/sem) - Unstructured SWL (h/w) 3.8
dhadl) A Qlall alatial) e ol Al Jasl) Lo sand Ul alsiiall je sl Hall sl '

Total SWL (h/sem)

Juadll A llall Sl jall Jesdl

150




Module Evaluation

d) Al Balal) PRTtY
Time/Nu Relevant Learning
mber Weight (Marks) Week Due S—

Quizzes 1 10% (10) 4,8,12 LO#1,5,8and9
Formative Assignments 10 5% (5) 2to 12 LO#1,2,4,67,8and 9
assessment Projects / Lab. 0 0% (0) Continuous All

Report 0 0% (0)
Summative Midterm Exam 2 hr 25% (25) 7 LO#1-5
assessment Final Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

B = sl gledal
Material Covered
Week1 | |ntroduction; syllabus; Advantages and Disadvantages of Electrical Networks as a different circuits .
Week2 | Transient Response of RL Circuit
Week3 | Transient Response of RC Circuit
Week 4 | ynit step functions
Week5 | complete response of RL and RC Circuits
Week 6 | Transient Response of RLC Circuit / Parallel connection
Week7 | Transient Response of RLC Circuit / Series connection
Week 8 | complete response of RLC Circuit / Parallel and Series connections
Week9 | Mid-term Exam
Week 10 | po|y-phase Circuits
Week 11 | Three phase circuit analysis / Balance load
Week 12 | Three phase circuit analysis / Un-Balance load
Week 13 | Thyee phase wattmeter's
Week 14 | \jagnetically Coupled Circuits
Week 15 | | jnear and Ideal Transformers
Week 16 | preparatory week before the final Exam




Learning and Teaching Resources
u.u..g‘).lﬂ\} eﬂ’_ﬁ\ JJL.AA

Available in the
Text
Library?

Engineering Circuit Analysis Eight Edition (William H. Hayt) 2012

Required Texts Yes
9 Fundamentals of Electric Circuits (Charles K. Alexander)2009

Recommended Texts | Electric Circuits Tenth Edition (James W. Nilsson) 2015 Yes

Websites https://www.pdfdrive.com/schaums-outline-of-electric-circuits-e185851170.html

Grading Scheme

Group Grade peRcul Marks (%) | Definition

A - Excellent Okl 90 - 100 Outstanding Performance

B - Very Good [AENRTEN 80 -89 Above average with some errors
(S:(;:tielsgoG)roup C - Good i 70-79 Sound work with notable errors

D - Satisfactory Lo sia 60 - 69 Fair but with major shortcomings

E - Sufficient e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadladll 28) i 5 | (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.



https://www.pdfdrive.com/schaums-outline-of-electric-circuits-e185851170.html

MODULE DESCRIPTION FORM
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Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Engineering Mathematics | Module Delivery
Module Type Basic Theory

O Lecture
Module Code

EEPM202 Lab

ECTS Credits 5 Tutorial

O Practical
SWL (hr./sem) 125 ] Seminar
Module Level 2 Semester of Delivery 3
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el Sy ool e-mail o] ) (39 ASIVT o)
Module Leader’s Acad. Title ol 4. Module Leader’s Qualification Balgad!

Module Tutor Dr. Omar Muwafaqg Mahmood e-mail omer_alyousif@uomosul.edu.iq
Peer Reviewer Name bl 22lya ool e-mail iji!)l\ oy
Scientific C ittee A |

A SO AT 01/06/2023 Version Number | 1.0

Date

Relation with other Modules

6 AY) Al )l gall ae A8

Prerequisite module None

Semester

Co-requisites module None

Semester




Module Aims, Learning Outcomes and Indicative Contents

LaliyYl Olgisally phatll 5L g Ayl B3l LIl

. 1. To understand differential equations and Partial Differentiation.

Module Aims ) 2. To understand Vectors components.
Akl Bola)l Slual 3. To understand Fourier series:

4. To perform Applications in Electrical Eng.

5. To perform Multiple Integrals and Double integral.
Module Learning

1. Recognize differential equations and Partial Differentiation.
Outcomes _

2. Summarize the Vectors components.

3. Identify the Multiple Integrals and Double integral and their applications.
alel) @laidl Ol y3en . . . . .

4. ldentify the Fourier series and their applications.

Lualy I

5. Identify the application in Electrical Circuits.

Indicative Contents
Aol Y wlgisal!

Indicative content includes the following.

Differential Equations: Introduction to Differential Equations, 1st and 2nd order
linear differential equations with constant coefficients, solution via the auxiliary
equation, nonhomogeneous equations, application to electrical systems. Coupled 1st
order linear differential equations; transformation of higher order linear differential
equations on to coupled differential equations. Homogenous differential of higher

order.

Vectors: Vectors component and Units, Space coordinate and Space Vector, Scalar
Product and Vector Product, Units and plane equation, equations of lines and planes,
Product of Three Vectors, Applications. Vector Functions and Their Derivatives
Gradient of Scalar Reid; Divergence of Vector Field; Curl of Vector Field; Directional
Derivatives; Gradient, Divergence and Curl in Curvilinear Coordinates.

Fourier series: The need for Fourier series, Periodic functions, Fourier Series-Euler
formulas. Even and odd functions, Half-Range expansions, Application in Electrical Eng.




Learning and Teaching Strategies

aabeil) g alail) Cilua il sind

Strategies

The main strategy that will be adopted in delivering this module is to encourage

students’ participation in the exercises, while at the same time refining and expanding

their critical thinking skills. This will be achieved through classes, interactive tutorials

and by considering type of simple experiments involving some sampling activities that
are interesting to the students.

Student Workload (SWL)

Structured SWL (h/sem) 28 Structured SWL (h/w) -
el I35 CIlall elaziedl (golyldl Josdd! e gueanl Ul @latiall byl Josnll '
Unstructured SWL (h/sem) 47 Unstructured SWL (h/w) 31
Jradl! I3l CIUall edatiall & oyl Jasu! L el Ul pliiiall & (gulyodl Jocnl

Total SWL (h/sem)

Jradd] I3 IUall S (gl Jasd! 125

Module Evaluation

Al ) saldll v‘""‘i‘
Time/Nu Relevant Learning
. Weight (Marks) Week Due .
Formative Quizzes 4 10% (10) 3,6,11,14 LO#1,5,8and 9
assessment Assignments 8 5% (5) 2to 12 LO#1,2,4,67,8and 9
Summative Midterm Exam 2 hr 25% (25) 7 LO#1-5
assessment Final Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
@bl e pul) el

Material Covered

Week 1 Introduction to Differential Equations, 1st and 2nd order linear differential equations with constant
coefficients, homogeneous equations
Week 2 solution via the auxiliary equation, nonhomogeneous equations,
Week 3 application to electrical systems. Coupled 1st order linear differential equations;
Week 4 transformation of higher order linear differential equations on to coupled differential equations.
Homogenous differential of higher
Week 5 Multiple Integrals and Double integral.
Week6 | The Chain Rule and total Derivative, maxima, minima and saddle point.
Week 7 Vectors component and Units, Space coordinate and Space Vector, Scalar
Product and Vector Product,
Week8 | \jid-term Exam
Week 9 Units and plane equation, equations of lines and planes,
Week 10 | product of Three Vectors, Applications, dot and cross product
Week 11 | yector Functions and Their Derivatives Gradient of Scalar Reid;
Week 12 Divergence of Vector Field; Curl of Vector Field; Directional Derivatives;
Week 13 | Gradient, Divergence and Curl in Curvilinear Coordinates
Week 14 | poyrier series: The need for Fourier series, Periodic functions, Fourier Series-Euler formulas
Even and odd functions, Half-Range expansions, Application in Electrical Eng. Multiple Integrals:
Week 15 Double integral, Areas and volume, Double integral polar coordinates.
Week 16 | preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
DRl e g el
Material Covered
Week 1 Lab 1: Introduction to lab. components
Week 2 Lab 2: Introduction to AVO meter (analog and digital)
Week 3 Lab 3: Introduction to resistance measurements (practical and color code)
Week 4 Lab 4: resistance temperature affect, internal resistance of a source, open circuit & short circuit
Week 5 Lab 5: ohm’s Law
Week 6 Lab 6: series and parallel resistance
Week 7 Lab 7: resistance delta and star transformation
Week 8 Lab 8: Kirchhoff's Voltage Law




Week 9 Lab 9: Kirchhoff's Current Law

Week 10 | Lab 10: implementation of Maxwell’s circulating currents (mesh analysis)
Week 11 | Lab 11: implementation of Nodal analysis

Week 12 | Lab 12: implementation of Superposition theorem

Week 13 Lab 13: implementation of Thevenin’s / Norton's Theorem

Week 14 | Lab 14: implementation of maximum power transfer theorem

Week 15 Lab 15: DC power measurements (methods and instrumentations)

Learning and Teaching Resources
w)ﬂ\j ?L_”d\ JALA.A

Available in the
Text .
Library?
Engineering Circuit Analysis 7th Edition
Required Texts o ) Yes
by William Hayt , Jack Kemmerly , Steven Durbin
Schaum's Outline of Basic Circuit Analysis, Second Edition (Schaum's
Recommended Texts No
Outlines) 2nd Edition, by John O'Malley

Websites DC Electrical Circuit Analysis: A Practical Approach Copyright Year: 2017.
Grading Scheme

Group Grade gest:i] Marks (%) | Definition

A - Excellent el 90 - 100 Outstanding Performance

B - Very Good BEgevE 80-89 Above average with some errors
(S:(;:fels;oG)roup C - Good NVes 70-79 Sound work with notable errors

D - Satisfactory Jaugie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgatn 50-59 Work meets minimum criteria
Fail Group FX - Fail (ol W8) Csly | (45-49) More work required but credit awarded
(0-49) F - Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.



https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=William+Hayt&text=William+Hayt&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Jack+Kemmerly&text=Jack+Kemmerly&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Steven+Durbin&text=Steven+Durbin&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=John+O%27Malley&text=John+O%27Malley&sort=relevancerank&search-alias=books

MODULE DESCRIPTION FORM
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Module Information
d) Hall salal) Chla slaa

Module Title Electromagnetic Fields Module Delivery
Module Type Core/C Theory
Lecture
Module Code EEPM203
O Lab
ECTS Credits 5 Tutorial
O Practical
SWL (hr./sem) 125 O Seminar
Module Level 2 Semester of Delivery 3
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader Dr. Mohammed Tarig Yaseen e-mail mtyaseen@uomosul.edu.iq
Module Leader’s Acad. Title Assist. Prof. Module Leader’s Qualification Doctor

Module Tutor

e-mail

Peer Reviewer Name alodl 2lys ol

e-mail | QoA oy

Scientific Committee Approval

Date

10/06/2023

Version Number | 1.0

Relation with other Modules

AN Al )l gall ae A8

Prerequisite modul

e None

Semester

Co-requisites module None

Semester

Module Aims, Learning Outcomes and Indicative Contents
LolayYl Olgizally platll g5l g drslyll Balell Glaa]

Module Aims
Gyl Baladl CBlua]

system, spherical coordinate system.
2. To understand the vector analysis (scalars and vectors).

1. To develop problem solving skills of coordinate systems through the
understanding the rectangular coordinate system, cylindrical coordinate

3. This course deals with the basic concept of the Electric Field Intensity, Electric
Flux Density, magnetic Field Intensity, and magnetic Flux Density.




To understand the Energy and Potential.

5. Tounderstand the electric fields in material space. conductors, dielectrics, and
capacitance.

6. To perform the electric fields due to continuous charge distributions.

7. To understand the magnetic field due to different current distributions.

8. To understand different laws such as Coulomb's Law, Gauss's Law, Biot-
Savart's Law, Ampere's Law, and Faraday's Law.

Module Learning
Outcomes

8ol @daddl Ol y3e0
Aoyl

1. Recognize the electric field, electric field intensity, and charge distributions.
Recognize the magnetic Field Intensity, and magnetic Flux Density
List the various terms associated with continuous charge and different current
distributions.

4. Summarize what is meant by a coordinate system, scalars and vectors analysis,
conductors, dielectrics, capacitance, and inductance.

5. Describe the electric flux density and gauss’s law. magnetic Flux Density and
Ampere's Law.

6. Discuss the various charge and current distributions such as line, sheet, and
volume.

7. Explain the work, potential & potential difference.

8. Explain the electric fields in material space. conductors, dielectrics, and
capacitance.

Indicative Contents
Aol Y wlgisal!

Indicative content includes the following.

Part A - Coordinate systems and Vector analysis

coordinate systems: rectangular coordinate system, cylindrical coordinate system, spherical
coordinate system. vector analysis: scalars and vectors, vector algebra, vector components and
unit vectors, vector addition and subtraction, vector multiplication. coulomb’s law and electric
force: the experimental law of coulomb. Magneto-statics: the static magnetic fields, biot-savart
law. Magneto-statics: magnetic field due to different current distributions, right-hand rule.
Magneto-statics: solenoid, applications of solenoid, toroid. [12 hrs.]

Revision problem and tutorial classes [4 hrs.]

Quizzes [1 hr.]

Part B- Electric field intensity and Charge distributions

electric field intensity: electric field of a point charge, electric field of n point charges. electric
fields due to continuous charge distributions: electric field of a line charge. electric fields due
to continuous charge distributions: electric field of a sheet of charge. electric fields due to
continuous charge distributions: electric field of a volume of charge. Magneto-statics: ampere’s
circuital law, applications of ampere’s law: infinite line current, infinite sheet of current,
infinitely long coaxial transmission line. Magneto-statics: magnetic flux and magnetic flux
density. inductance: inductance of a conductor, inductance of toroid. [12 hrs.]

Revision problem and tutorial classes [4 hrs.]

Quizzes [1 hr.]

Part C- Electric flux density and Gauss's law application

Electric flux density and gauss’s law: gauss's law application on a point charge, gauss's law

application on a line charge. electric flux density and gauss’s law: gauss's law application on a




surface charge. electric flux density and gauss’s law: gauss's law application on a volume charge.
work, potential & potential difference: work done in moving a point charge. work, potential &
potential difference: potential & potential difference. Force on a moving charge. magnetic
forces, work & power: work. magnetic forces, work & power: power. time varying fields:
faraday’s law. time varying fields: induced electromotive force. [9 hrs.]

Revision problem and tutorial classes [3 hrs.]

Part D- conductors, dielectrics, and capacitance

conductors, dielectrics, and capacitance: electric fields in material space. conductors,
dielectrics, and capacitance: dielectric — dielectric boundary conditions, conductor — dielectric
boundary conditions, conductor — free space boundary conditions. conductors, dielectrics, and
capacitance: capacitance and capacitors. Maxwell’s equations: the vector operator (del) and
the divergence theorem. Maxwell's equations: derivation of Maxwell's equations and
applications. Maxwell's equations: the uniform plane wave. Maxwell's equations: wave
propagation in free space. [12 hrs.]

Revision problem and tutorial classes [4 hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

a5 aleil il yind

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding

Strategies their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.

Student Workload (SWL)
e gaul \OJQWJ&MWUJ\ Jaall

Structured SWL (h/sem) 63 Structured SWL (h/w) 4

Juaddl I CIlall elaiall bl Jozxdl e gl CIUall laiiall (gl Jo!

Unstructured SWL (h/sem) - Unstructured SWL (h/w) 4

Jradll IS LIl elasiadl e (quhudl Joxxd! e gl Ul @latiall e (bl ool

Total SWL (h/sem) 125

dead)l s Il Q&Jl @bl Jo!




Module Evaluation

ds) Hal) Balal) aniss
Time/ ) Relevant Learning
Weight (Marks) Week Due
Number Outcome
Quizzes 1 10% (10) 4,8,14 LO#1,4,6and 7
Formative Assignments 10 5% (5) 2to 13 LO#1,2,3,4,5and 7
assessment Projects 0 0% (0) - -
Report 0 0% (0)
Summative Midterm Exam 2 hr 25% (25) 7 LO #4-7
assessment Final Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Lg).LuS\ ‘;c),u.u\z}\ GL@_'\A\
Material Covered

Week 1 coordinate systems: rectangular coordinate system, cylindrical coordinate system, spherical
coordinate system. vector analysis: scalars and vectors.

Week 2 Vector analysis: vector algebra, vector components and unit vectors, vector addition and subtraction.
vector multiplication. coulomb’s law and electric force: the experimental law of coulomb.

Electric field intensity: electric field of a point charge, electric field of n point charges. Electric fields

Week 3 due to continuous charge distributions: electric field of a line charge. electric field of a volume of
charge.

Week 4 Electric flux density and gauss’s law: gauss's law application on a point charge, gauss's law application
on a line charge.

Week 5 Electric flux density and gauss’s law: gauss's law application on a surface charge. electric flux density
and gauss’s law: gauss's law application on a volume charge.

Work, potential & potential difference: work done in moving a point charge. work, potential &

Week 6 potential difference: potential & potential difference. Conductors, dielectrics, and capacitance:
electric fields in material space. conductors, dielectrics, and capacitance.

Week 7 dielectric — dielectric boundary conditions, conductor — dielectric boundary conditions, conductor —
free space boundary conditions. Conductors, dielectrics, and capacitance: capacitance and capacitors.
Magneto-statics: the static magnetic fields, biot-savart law. magnetic field due to different current

Week 8 distributions. right-hand rule. solenoid, applications of solenoid, toroid. ampere’s circuital law,
applications of ampere’s law. applications of ampere’s law: infinite line current, infinite sheet of
current. infinitely long coaxial transmission line.

Week 9 Magneto-statics: magnetic flux and magnetic flux density. inductance: inductance of a conductor,
inductance of toroid.

Week 10 Magnetic forces, work & power: force on a moving charge. work and power.

Week 11 | Magnetic forces, work & power: power. time varying fields: faraday’s law. time varying fields: induced
electromotive force.

Week 12 | \jaxwell’s equations: the vector operator (del) and the divergence theorem




Week 13

Maxwell’s equations: derivation of Maxwell's equations and applications.

Week 14 | \jaxwell’s equations: the uniform plane wave.
Week 15 | naxwell’s equations: wave propagation in free space.
Week 16

Preparatory week before the final Exam

Learning and Teaching Resources

U'“.'?JA:‘J‘J ?L‘d‘ )ALAA

Available in the
Text .
Library?
Johnk, Carl Theodore Adolf. "Engineering electromagnetic fields and
Required Texts Yes
waves." New York (1975).
Rojansky,  Vladimir  Borisovich, and Vladimir = Rojansky.
Recommended Texts Electromagnetic fields and Waves. Courier Corporation, 1979. (can be Yes
downloaded from the Course web page/classroom).

Nefyodov, Eugene I., and Sergey Smolskiy. Electromagnetic fields and waves. Springer,

Websites
2019.
Grading Scheme

Group Grade il Marks (%) | Definition

A - Excellent kel 90 - 100 Outstanding Performance

B - Very Good [SESRVES 80 -89 Above average with some errors
(S:;fels;oc)iroup C - Good SVES 70-79 Sound work with notable errors

D - Satisfactory Lugio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX — Fail (Adlaadl 08) Cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Electrical Transformers Module Delivery
Module Type Core Theory

[ Lecture
Module Code EEPM204 Lab
ECTS Credits 5 Tutorial

O Practical
SWL (hr./sem) 120 ] Seminar
Module Level 2 Semester of Delivery 3
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el Sy ool e-mail | cuwdl pusy 39SV wul
Module Leader’s Acad. Title ol 4. Module Leader’s Qualification Balgad!
Module Tutor Dr. e-mail @uomosul.edu.iq
Peer Reviewer Name calodl azlys ol e-mail ijﬁy\ oy
Scientific Committee Approval 09/06/2023 Version Number | 1.0

Date

Relation with other Modules

6 AY) Al )l gall ae A8

Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents
LaliyYl Olgizally phatll g5l g Ayl Bl Ll

1. To understand the principle of transformers, E.M.F and transformer
construction.

Module Aims 2. Tounderstand and study transformer on no load and on load.
duly 1 Balal Calua 3. Tounderstand the transformer equivalent circuit and Separation of core
losses.

To study the Regulation of transformer, Losses and efficiency.
5. To study the Parallel operation of transformer, Three-phase transformer,
connections and cooling of transformers.

Module Learning Identify the principle of transformers.

Outcomes Identify the transformer on no load and on load.

Identify the Regulation of transformer, Losses and efficiency.

HwnN e

Bolal) ] ol Summarize the Parallel operation of transformer, Three-phase transformer.

ualy I

Indicative content includes the following.

Transformers working, principle of transformers. Transformer construction, E.M.F
equation. Transformer on no load and on load. Transformer equivalent circuit. Open
and short circuit test. Separation of core losses. Regulation of transformer. Losses and
efficiency. All-Day efficiency. Auto transformer. Parallel operation. Three-phase
dla)l Olgizeall transformer, connections. Open-Delta Scoot connection, cooling of transformers.

Indicative Contents

Learning and Teaching Strategies

pdatl) g aladl) laas) yiul)

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
. their critical thinking skills. This will be achieved through classes, interactive tutorials
Strategies and by considering type of simple experiments involving some sampling activities that

are interesting to the students.




Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4o
el I Il elasiall bl Josxdl b gonl CIUall laiiall (gl Jo!

Unstructured SWL (h/sem) 6 Unstructured SWL (h/w) i1
el M LIl alaziedl pe gelyldl Josdd! e gl (Ul @latiall e (bl ol '
Total SWL (h/sem)

ol M5 CIUal S gl Jass) 125

Module Evaluation

A Al 3alal) a.us.\
Time/Nu Relevant Learning
- Weight (Marks) Week Due S—
Formative Quizzes 4 10% (10) 3,6,11,14 LO#1,5,8and 9
assessment Assignments 8 5% (5) 2to 12 LO#1,2,4,67,8and 9
Summative Midterm Exam 2 hr 25% (25) 7 LO#1-5
assessment Final Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

@B e ) el

Material Covered

Week 1 Transformers working, principle of transformers.

Week2 | Transformer construction, E.M.F equation.

Week 3 Transformer on no load and on load (R load, RL load, RC load).
Week 4 equivalent circuit and phasor diagram of Transformers.
Week5 | open and short circuit test.

Week 6

Separation of core losses




Week 7

Regulation of transformer.
Week 8 | \jid-term Exam
Week9 | | 5sses and efficiency.
Week 10 | j|-pay efficiency.
Week 11 | Auto transformer.
Week 12 | pyrj|lel operation.
Week 13 | Three-phase transformer, connections.
Week 14 | open-Delta Scoot connection
Week 15 | (oling of transformers.
Week 16 | preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
iRl e gl el

Material Covered
Week 1 Lab 1: Introduction to lab. components
Week 2 Lab 2: Introduction to AVO meter (analog and digital)
Week 3 Lab 3: Introduction to resistance measurements (practical and color code)
Week 4 Lab 4: resistance temperature affect, internal resistance of a source, open circuit & short circuit
Week 5 Lab 5: ohm’s Law
Week 6 Lab 6: series and parallel resistance
Week 7 Lab 7: resistance delta and star transformation
Week 8 Lab 8: Kirchhoff's Voltage Law
Week 9 Lab 9: Kirchhoff's Current Law
Week 10 | Lab 10: implementation of Maxwell’s circulating currents (mesh analysis)
Week 11 | Lab 11: implementation of Nodal analysis
Week 12 | Lab 12: implementation of Superposition theorem
Week 13 Lab 13: implementation of Thevenin’s / Norton's Theorem
Week 14 | Lab 14: implementation of maximum power transfer theorem
Week 15 Lab 15: DC power measurements (methods and instrumentations)




Learning and Teaching Resources
u.u..g‘).ﬁj\} (J’_\S\ J.Jb.a.q

Available in the

Text
Library?

Engineering Circuit Analysis 7th Edition

Required Texts o ) Yes
by William Hayt, Jack Kemmerly , Steven Durbin

Schaum's Outline of Basic Circuit Analysis, Second Edition (Schaum's

Recommended Texts No
Outlines) 2nd Edition, by John O'Malley

Websites DC Electrical Circuit Analysis: A Practical Approach Copyright Year: 2017.

Grading Scheme

Group Grade adkaxd| Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good I dae 80 -89 Above average with some errors
(Ssu(;:tiels;oG)roup C - Good NVes 70-79 Sound work with notable errors

D - Satisfactory osgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX - Fail (Axlaadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.



https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=William+Hayt&text=William+Hayt&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Jack+Kemmerly&text=Jack+Kemmerly&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Steven+Durbin&text=Steven+Durbin&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=John+O%27Malley&text=John+O%27Malley&sort=relevancerank&search-alias=books

MODULE DESCRIPTION FORM
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Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Electronics Principles Module Delivery
Module Type Basic Theory
Lect
Module Code EEPM205 ecture
O Lab
ECTS Credits 4 Tutorial
O Practical
SWL (hr./sem) 100 O Seminar

Module Level

2

Semester of Delivery

Administering Department

2 - (Electrical Engineering)

College | UoM2 - (Engineering)

Module Leader

Dr. Mohammed Tarig Yaseen

e-mail

mtyaseen@uomosul.edu.iq

Module Leader’s Acad. Title

Assist. Prof.

Module Leader’s Qualification

Doctor

Module Tutor Mr. Shamil Hamzah Hussein e-mail Shamil_alnajjar84@uomosul.edu.iq
Peer Reviewer Name aloll 22lya ool e-mail iji!)l\ oy

ientifi . A |
Sclentific Committee Approva 10/06/2023 Version Number | 1.0

Date

Relation with other Modules

6 AY) Al )l gall ae A8

Prerequisite module None

Semester

Co-requisites module None

Semester




Module Aims, Learning Outcomes and Indicative Contents

LaliyYl Olgisally phatll 5L g Ayl B3l LIl

Module Aims
Gyl Balad) Lol

1. To develop problem solving skills of electronic circuit through the
understanding solid state for each electronic passive and active elements such
as RLC, diodes, transistors, and integrated circuits.

2. To understand the Basic Transistor Construction through graphical analysis of
transistors Connections and biasing.

3. This course deals with the basic concept of the small-signal analysis of the
transistors such as D.C. and A.C. Equivalent Circuits.

4. To understand the Load Line Analysis, Operating Point Transistor Parameters,
and Rating Amplification Stabilization.

5. To understand the H-parameters, Hybrid Equivalent Circuit. Z-parameters, R-
parameters Equivalent Circuit.

6. To perform current-voltage characteristics, charge control description for all
types of both the diode and transistors.

7. To Describe and operation of the Multistage Transistor Amplifiers

Module Learning
Outcomes

83l edaddl Ol y3e0
Aoy

1. Recognize the regions of operation, graphical analysis of BJT, regions of
operation stability.

List the various terms associated with bias configuration of the transistors.
Summarize what is meant of the practical circuit of transistor amplifier.
Describe the types of multistage amplifiers.

Discuss the various properties of transistors used as an amplifier

o vk wnN

Explain the transistor construction and operation such as amplifier and
switching.

7. Explain the operation of the linear amplifier through the a.c. load line and DC
load line analysis.

Indicative Contents
Aol wlgisall

Indicative content includes the following.

Part A - Transistor Construction, Operation, and Stabilization

Transistor Construction. Transistor Symbols. Transistor Operation. Transistor Connections:
Common Base CB Connection, Common Emitter CE Connection, Transistor Curves, Cutoff and
Saturation. Transistor as a switch. Common Collector Connection. Transistor Load Line Analysis,
Operating Point, Transistor Parameters and Rating Amplification. [15 hrs.]

Revision problem and tutorial classes [5 hrs.]

Quizzes [1 hr.]

Part B- D.C and A.C Equivalent Circuits of the transistors

Practical Circuit of Transistor Amplifier, D.C. and A.C. Equivalent Circuits. Transistor ac
Equivalent Circuits h-parameters, Hybrid Equivalent Circuit. The Linear Amplifier. [15 hrs.]
Revision problem and tutorial classes [5 hrs.]

Quizzes [1 hr.]

Part C- Transistor Bias Configuration and Multistage Transistor Amplifiers




The a.c. Load Line, A.C. Analysis Using re Model for Transistor Common Emitter Fixed Bias
Configuration, Common-Emitter Emitter Bias Configuration, Common — Emitter Collector
Feedback Configuration, Common — Emitter Voltage Divider Configuration. The Common —
Collector Amplifier, the Common — Base Amplifier. Multistage Transistor Amplifiers. [15 hrs.]
Revision problem and tutorial classes [5 hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

adaill g alall Ciliasi jind

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.

Student Workload (SWL)

Structured SWL (h/sem) 18 Structured SWL (h/w) 3
Jadll I3 el bzl gl Jadl e el (Ul @laziall byl Jase '
Unstructured SWL (h/sem) - Unstructured SWL (h/w) 34
Jradl I Clall elaiiall pe (guhdl Josel e gaud CIlall plasiall a2 @bl Joxxd! '
Total SWL (h/sem)
Jradl I Clall S glydl Josd! 100
Module Evaluation
Al al) Balall anss
Time/ Relevant Learning
——— Weight (Marks) Week Due Outcome

Quizzes 1 10% (10) 4,8,14 LO#1,4,6and7
Formative Assignments 10 5% (5) 2to 13 LO#1,2,3,4,5and 7
assessment Projects 0 0(0) — e

Report 2 10% (10) Continuous All
Summative Midterm Exam 2 hr 15% (15) 7 LO #4-7
assessment Final Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)

@bl e pul) el
Material Covered
Week 1 | 1ransistor Construction. Transistor Symbols. Transistor Operation.
Week 2 Transistor Connections: Common Base CB Connection, Common Emitter CE Connection.
Week 3 Transistor Curves, Cutoff and Saturation. Transistor as a switch. Common Collector Connection.
Week4 | 1ransistor Load Line Analysis, Operating Point.
Week 5 | Transistor Parameters and Rating Amplification.
Week 6 Practical Circuit of Transistor Amplifier.
Week 7 D.C. and A.C. Equivalent Circuits. Transistor ac Equivalent Circuits.
Week 8 Transistor ac Equivalent Circuits h-parameters, Hybrid Equivalent Circuit.
Week9 | Transistor ac Equivalent Circuits.
Week 10 | The Linear Amplifier.
Week 11 | The a.c. Load Line, A.C. Analysis Using re Model for Transistor Common Emitter Fixed Bias
Configuration.
Week 12 | The a.c. Load Line, A.C. Analysis Using re Model for Transistor Common — Emitter Emitter — Bias
Configuration, Common — Emitter Collector Feedback Configuration.
Week 13 | The a.c. Load Line, A.C. Analysis Using re Model for Transistor Common — Emitter Voltage Divider
Configuration.
Week 14 | The common — Collector Amplifier, the Common — Base Amplifier.
Week 15 | \yltistage Transistor Amplifiers.
Week 16 | preparatory week before the final Exam
Learning and Teaching Resources
ol (-Ja_“d\ Plaa
Text Available in the
Library?
Floyd, Thomas L. Electronics Fundamentals: Circuits, Devices and
Required Texts Applications (Floyd Electronics Fundamentals Series). Prentice-Hall, Yes
Inc., 2006.
Donald A. Neamen. (2003). “SEMICONDUCTOR PHYSICS AND
Recommended Texts DEVICES". 3rd Edition, ISBN 0-07-232107-05, USA. (can be Yes
downloaded from the Course web page/classroom).
ST ;;a'shelsky, L., & Boylestad, R. L. (2021). Electronic Devices and Circuit Theory Eleventh
ition.




Grading Scheme

Group Grade daxd| Marks (%) | Definition

A - Excellent sl 90 - 100 Outstanding Performance

B - Very Good I dae 80 -89 Above average with some errors
(S:(;:tiefgoc-)iroup C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory Jaugie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl 08) Cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Electrical Engineering Lab. | Module Delivery
Module Type Core O Theory
Module Code EEPM206 t:cbture
ECTS Credits 3 [ Tutorial

O Practical
SWL (hr./sem) 75 O Seminar
Module Level 2 Semester of Delivery 3
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el Sy ool e-mail | cuwdl pusy oAV bl
Module Leader’s Acad. Title ol 4. Module Leader’s Qualification algadl
Module Tutor e-mail
Peer Reviewer Name calodl azlys ol e-mail ijﬁy\ oy
Scientific Committee Approval 01/06/2023 Version Number | 1.0

Date

Relation with other Modules

6 AY) Al )l gall ae A8

Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents

LaliyYl Olgizally phatll g5l g Ayl Bl Ll

Module Aims
Gyl 8oLl Colua]

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

Module Learning
Outcomes

83l edatdl Ol y3e0
Aoy

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:

o Dealing with laboratory equipment and electrical elements in a
professional and scientific manner(i).

o Ability to analyze electrical circuits and understand the nature of
their work(ii).

o Building a scientific mentality for the student through his ability to
interpret the practical results according to theoretical concepts(iii).

o Develop the student's ability to design simple electronic circuits in
line with his scientific abilities(iv).

o Analyze and simulate the process circuit using different software on
the electronic calculator and match the results of the analysis with the
practical results(v).

Indicative Contents
Aol wlgisall

Indicative content includes the following.

Part A - Circuit Components and values

DC circuits, Current and voltage definitions, Passive sign convention and circuit elements,
Resistive networks, real and ideal elements, voltage and current sources. [9 hrs.]

Lab. [6 hrs.]

Revision problem and tutorial classes [6 hrs.]

Quizzes [1 hr.]

Part B- Circuit reduction

combining sources, Combining resistive elements in series and parallel, delta and star
transformation. [12 hrs.]

Revision problem and tutorial classes [8 hrs.]

Lab. [8 hrs.]

Quizzes [1 hr.]

Part C- Circuit Theory

Kirchhoff’s laws and Ohm’s law. Introduction to mesh and nodal analysis, Introduction to
thevenin and Norton theory, maximum power transfer, introduction to superposition theory.
[24 hrs.]

Revision problem and tutorial classes [16 hrs.]

Lab. [16 hrs.]




Quizzes [1 hr.]

Learning and Teaching Strategies

abeil) g alail) Cilia il sind

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and
expanding their critical thinking skills. This will be achieved through classes,

LU interactive tutorials and by considering type of simple experiments involving some
sampling activities that are interesting to the students.
Student Workload (SWL)
e gaul \Ojgwq&;ﬂwbﬂ\ Jaadl
Structured SWL (h/sem) 33 Struct;ured SWL (h/w) 55
dradl I CIlall plaiiall (ol ol e gl IUall @lasiall guhyl Jozxd!
Unstructured SWL (h/sem) 4 Unstr;uctured SWL (h/w) )8
Juadll I35 CJlall alaiiall pe (gubdl Jossll e gl IUall latial) g (gl Joox!
Total SWL (h/sem) -
Juad)l s CIlall SII gyl Jozell

Module Evaluation

Al ) saldl) r‘""‘i‘
Time/Nu Relevant Learning
. Weight (Marks) Week Due Outcome

Quizzes 1 5% (5) 4,8,12 LO#1,5,8and9
Formative Assignments 0] 0% (0) 2to 12 LO#1,2,4,67,8and 9
assessment Projects / Lab. 2 25% (25) Continuous All

Report 10 10% (5)
Summative Midterm Exam 2 hr 15% (15) 7 LO#1-5
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 Lab 1: Introduction to lab. components

Week 2 Lab 2:

Study of I-V characteristics of normal diode & zener diode

Week 3 Lab 3:

Diode application I: Rectifier filters

Week 4 Lab 4:

Diode application IlI: Clipping circuits

Week 5 Lab 5:

Diode application lll: clamping circuits

Week 6 Lab 6:

Transient condition for R-L

Week 7 Lab 7:

Transient condition for R-C

Week 8 Lab 8:

Transient condition for R-L-C

Week 9 Lab 9:

Mid-term exam

Week 10 Lab 10:

Thevenin theory in AC circuits

Week 11 Lab 11:

Thevenin theory in DC circuits

Week 12 Lab 12:

Measurement of power factor in electrical networks

Week 13 Lab 13:

Transient condition for RLC circuits

Week 14 Lab 14:

Transformer tests : open, short & load test

Week 15 Lab 15:

preparatory week before the Final exam and review

Week 16 Lab 16:

Final exam

Learning and Teaching Resources
L).\;:a)ﬂ\} (-Ja;m JJLAAA

Text

Available in the

Library?
eElectrical technology (twenty-third edition) BL. THERAJA
Required Texts ,AK.THERAJA S.Chand and company Ltd. (2005), ISBN: 81-219- Yes
2440-5
Electronics devices (Ninth edition) by Thomas L. Floyd
Recommended Texts Yes

(2012),Prentice Hall ISBN-13: 978-0-13-254986-8

Websites




Grading Scheme

Group Grade daxd| Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good I dae 80 -89 Above average with some errors
(S:(;:(iefgo()iroup C - Good NVes 70-79 Sound work with notable errors

D - Satisfactory Jawgie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information
:Lb.n\‘).ﬂ\ R\ Q\A}S&A

Module Title Electrical Circuits Analysis |1 Module Delivery
Module Type Core Theory

O Lecture
Module Code EEPM208

O Lab
ECTS Credits 6 Tutorial

[ Practical
SWL (hr./sem) 150 O Seminar
Module Level 2 Semester of Delivery 3
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader pnalll (s 5 s e-mail | acdll L 1 g SV & )
Module Leader’s Acad. Title (salal) 4l Module Leader’s Qualification salgdd)

Module Tutor Asst. Prof Dr. Omar Sharaf Al-Deen e-mail o.yehya@uomosul.edu.iq
Peer Reviewer Name alall aal o e-mail | Sy Sy p

ientifi . A |
Scientific Committee Approva 10/06/2023 Version Number | 1.0

Date

Relation with other Modules

6 AY) Al )l gall ae 28)

Basics of Electrical Engineering | and Basics of Electrical
Prerequisite module Semester
Engineering Il
Co-requisites module Electrical Circuits Analysis | Semester




Module Aims, Learning Outcomes and Indicative Contents
4L5 Y1 il ginall g alail) il g Al al) salall Calaa

Module Aims

1.
2.

Ability to understand the AC Circuit Power Analysis and Poly-phase Circuits
Ability to determine the Transient Response of RL /RC Circuit and the

Transient Response of RLC Circuit

) 3. Ability to analysis Magnetically Coupled Circuits and Ideal Transformers
Al Hall Balal) Calaal N ) )
4. Ability to solve the mathematical equations for Complex Frequency, Laplace
Transform, Frequency Response and Fourier Circuit Analysis
5. Ability to synthesize the Circuit Analysis in the s-Domain and Two-Port
Networks
1. Use basic electrical DC concepts and theorems to analyze circuits
2. Build and simulate electrical DC circuits and perform measurements with
electronic test equipment
3. Understand the fundamental concepts of electrical circuits, including voltage,
current, resistance, and power.
4. Analyze and solve basic DC (direct current) circuits using Ohm's Law,
Kirchhoff's Laws, and nodal/mesh analysis techniques.
5. Apply techniques to analyze and solve AC (alternating current) circuits,
Module Learning including complex impedance, phasor representation, and frequency
Outcomes response.
6. Demonstrate proficiency in analyzing circuits with passive elements such as
4 )l 5oLl r“l’:‘” Gla i resistors, capacitors, and inductors.
7. Use circuit simulation software and laboratory equipment to verify
theoretical analysis and gain practical experience in circuit analysis.
8. Analyze and solve circuits with operational amplifiers (op-amps), including
understanding their basic configurations and applications.
9. Understand the concepts of power in electrical circuits, including active
power, reactive power, and power factor correction.
10. Develop critical thinking and problem-solving skills by applying circuit analysis

techniques to real-world electrical engineering problems.

Indicative Contents
Lol ,Y1 il siaall

Indicative content includes the following.

Part A - Two-Port Networks

Two-Port Networks: One-pot networks, y-z-h-g and ABCD parameters, [15 hrs.]

Revision problem and tutorial classes [8 hrs.]
Quizzes [1 hr.]




Part B- Frequency Response

Complex Frequency and Circuit Analysis in the s-Domain [12 hrs.]

Frequency Response [12 hrs.]

Revision problem and tutorial classes [8 hrs.]

Quizzes [1 hr.]

Part C- Filters

Filters: Constant k-filters, Low pass and high pass modern filter design, Butterworth and filters,
Network transformations, and all pass filter, Active filter. [15 hrs.]

Fourier circuit analysis [9 hrs.]

Revision problem and tutorial classes [8 hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

adaill g alall Ciliasi jind

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.

Student Workload (SWL)

Structured SWL (h/sem) 93 Structured SWL (h/w) 6
Saaill JM& Calllall dsial) s pall Jaal L paud UL bl yall Jaal '
Unstructured SWL (h/sem) - Unstructured SWL (h/w) 38
daadl) P Ul el e ol Al Jasll Lo sanl lUall alaiiall je sl Hall sl '
Total SWL (h/sem) 150

Juadll I8 Ll S ol 5l Jasl

Module Evaluation

z\,p.ubﬂ\ XA a.\..)s.a
Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 1 10% (10) 4,8,12 LO#1,5,8and9




S Assignments 10 5% (5) 2to 12 LO#1,2,4,67,8and 9
assessment Projects / Lab. 0 0% (0) Continuous All
Report 0 0% (0)
Summative Midterm Exam 2 hr 25% (25) 7 LO#1-5
assessment Final Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
@b e pul) zleiall
Material Covered
Week 1 Introduction; syllabus; Advantages and Disadvantages of Electrical Networks as a different circuits .
Week2 | Tyo-Port Networks : One-pot networks
Week 3 | Tyo-Port Networks : y-z-h-g parameters
Week4 | Tyo-Port Networks : ABCD parameters
Week5 | complex Frequency
Week 6 | Circuit Analysis in the S-Domain
Week7 | Frequency Response
Week 8 | Bogde Diagrams
Week9 | Mid-term Exam
Week 10 | Fijjters: Constant k-filters, Low pass and high pass
Week 11 | Fijters: modern filter design, Butterworth and filters
Week 12 | rijiers: Network transformations
Week 13 | A|| pass filter
Week 14 | Active filter
Week 15 | Fourier circuit analysis
Week 16 | preparatory week before the final Exam
Learning and Teaching Resources
Gl g el jalias
Text Available in the
Library?
Required Texts Engineering Circuit Analysis Eight Edition (William H. Hayt) 2012 Yes




Fundamentals of Electric Circuits (Charles K. Alexander)2009

Recommended Texts

Electric Circuits Tenth Edition (James W. Nilsson) 2015 Yes

Websites https://www.pdfdrive.com/schaums-outline-of-electric-circuits-e185851170.html
Grading Scheme
Group Grade peRcul Marks (%) | Definition
A - Excellent kil 90 - 100 Outstanding Performance
B - Very Good [KENRYEN 80-89 Above average with some errors
(S:(;:fe:;o(;roup C - Good RTEN 70-79 Sound work with notable errors
D - Satisfactory L sia 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadladl 28) i 5 | (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.



https://www.pdfdrive.com/schaums-outline-of-electric-circuits-e185851170.html

MODULE DESCRIPTION FORM
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Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Engineering Mathematics |1 Module Delivery
Module Type Basic Theory

O Lecture
Module Code

EEPM209 Lab

ECTS Credits 5 Tutorial

O Practical
SWL (hr./sem) 125 O Seminar
Module Level 2 Semester of Delivery 4
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el Sy ool e-mail o] ) (39 ASIVT o)
Module Leader’s Acad. Title ol 4. Module Leader’s Qualification Balgad!

Module Tutor Dr. Omar Muwafaqg Mahmood e-mail omer_alyousif@uomosul.edu.iq
Peer Reviewer Name bl 22lya ool e-mail iji!)l\ oy
Scientific C ittee A |

A SO AT 01/06/2023 Version Number | 1.0

Date

Relation with other Modules

6 AY) Al )l gall ae A8

Prerequisite module None

Semester

Co-requisites module None

Semester




Module Aims, Learning Outcomes and Indicative Contents
LaliyYl Olgisally phatll 5L g Ayl B3l LIl

1. To develop problem solving of Eigenvalues and eigenvectors
2. To understand Laplace Transforms.
Module Aims 3. This course deals with the basic concept of DC electrical circuits.
Gyl Baledl Colual 4. To understand the application of Laplace Transforms in the electronic
circuits.
5. To understand Fourier, transform and their applications in electrical
engineering.
Module Learning 1. Recognize Eigenvalues and eigenvectors.
Outcomes 2. Summarize series and series geometric.
3. Identify the Laplace Transforms.
Bolel) @latll il y5ee 4. ldentify the Fourier transform their applications.
)y 5. ldentify the application in Electrical Circuits.
Indicative content includes the following.
Eigenvalues and eigenvectors; diagonalization. Sequence and series, sequence
convergence, series geometric series, nth partial sum, test of convergence,
Laplace Transforms: Introduction to transforms and operators, Laplace transforms of
basic functions; unit step function, transforms of 1st and 2nd derivatives, Application
to electric circuits; Transforms of piecewise continuous functions
Inverse Laplace transforms, derivation using partial fractions. Direct (s-domain)
Indicative Contents | 4nalysis of electrical circuits, Interpretation of s-domain functions Initial & final value
GolinYl Sbgiall theorems.
Fourier transform for different functions (unit step function, unit impulse function,
singularity function, applications in electrical engineering.
Fourier transform for different functions (unit step function, unit impulse function,
singularity function, applications in electrical engineering.
Learning and Teaching Strategies
?:‘LCJ\} el:;'d\ Glaad) yil
The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
Strategies their critical thinking skills. This will be achieved through classes, interactive tutorials

and by considering type of simple experiments involving some sampling activities that

are interesting to the students.




Student Workload (SWL)

e sad 16 3 puene alllall ol jall Jaall

Structured SWL (h/sem) 28 Structured SWL (h/w) -
dradll I CIlall plaiiall (guhyldl Jodd! e gl IUal) @laiiadl gulydl ozl

Unstructured SWL (h/sem) 47 Unstr;uctured SWL (h/w) 31
Jadl I Clall laiiall pe (bl Joze) b gl IUal) olatiadl p& (qubll Jodl)

Total SWL (h/sem)

Joadl) I3 Ul S gyl Jooxl! 125

Module Evaluation

A Al 3alal) e.us.a
Time/Nu Relevant Learning
. Weight (Marks) Week Due R
Formative Quizzes 4 10% (10) 3,6,11,14 LO#1,5,8and 9
assessment Assignments 8 5% (5) 2to 12 LO#1,2,4,67,8and9
Summative Midterm Exam 2 hr 25% (25) 7 LO#1-5
assessment Final Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

@B e pul) el

Material Covered

Week 1 Sequence and series, sequence convergence,

Week 2 series geometric series, nth partial sum, test of convergence,
Week 3 Taylor and Mandarin series,

Week 4 Eigenvalues and eigenvectors; diagonalization.

Week 5 Introduction to transforms and operators, Laplace Transforms
Week 6 Laplace transforms of basic functions

Week 7 unit step function, transforms of 1st and 2nd derivatives
Week 8 Mid-term Exam

Week 9 Inverse Laplace transforms,

Week 10

Application to electric circuits;




Week 11 | Direct (s-domain) analysis of electrical circuits, Interpretation of s-domain functions Initial & final
value theorems.

Week 12 | jerivation using partial fractions

Week 13 | 1ransforms of piecewise continuous functions.

Week 14 Fourier transform: Introduction, Fourier transform equation, properties,

Fourier transform for different functions (unit step function, unit impulse function, singularity
Week 15 function, applications in electrical engineering.

Week 16 | preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
idall e gl mleiall

Material Covered

Week 1 Lab 1: Introduction to lab. components

Week 2 Lab 2: Introduction to AVO meter (analog and digital)

Week 3 Lab 3: Introduction to resistance measurements (practical and color code)

Week 4 Lab 4: resistance temperature affect, internal resistance of a source, open circuit & short circuit

Week 5 Lab 5: ohm’s Law

Week 6 Lab 6: series and parallel resistance

Week 7 Lab 7: resistance delta and star transformation

Week 8 Lab 8: Kirchhoff's Voltage Law

Week 9 Lab 9: Kirchhoff's Current Law

Week 10 | Lab 10: implementation of Maxwell’s circulating currents (mesh analysis)

Week 11 Lab 11: implementation of Nodal analysis

Week 12 Lab 12: implementation of Superposition theorem

Week 13 Lab 13: implementation of Thevenin’s / Norton's Theorem

Week 14 | Lab 14: implementation of maximum power transfer theorem

Week 15 Lab 15: DC power measurements (methods and instrumentations)

Learning and Teaching Resources
u»g)ﬂ\} (Jsuj\ JJLAA

Available in the
Text
Library?




Required Texts

Engineering Circuit Analysis 7th Edition

by William Hayt, Jack Kemmerly , Steven Durbin

Yes

Recommended Texts

Schaum's Outline of Basic Circuit Analysis, Second Edition (Schaum's

Outlines) 2nd Edition, by John O'Malley

No

Websites DC Electrical Circuit Analysis: A Practical Approach Copyright Year: 2017.
Grading Scheme

Group Grade il Marks (%) | Definition

A - Excellent kel 90 - 100 Outstanding Performance

B - Very Good NENVES 80-89 Above average with some errors
(Sstjgfelsgoc)iroup C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory osgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl u8) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail Cwel)y (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.



https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=William+Hayt&text=William+Hayt&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Jack+Kemmerly&text=Jack+Kemmerly&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Steven+Durbin&text=Steven+Durbin&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=John+O%27Malley&text=John+O%27Malley&sort=relevancerank&search-alias=books

MODULE DESCRIPTION FORM
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Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title DC Machines Module Delivery
Module Type Core Theory

[ Lecture
Module Code EEPM210 Lab
ECTS Credits 5 Tutorial

O Practical
SWL (hr./sem) 125 ] Seminar
Module Level 2 Semester of Delivery 4
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el Sy ool e-mail | cwdl pusy oAV wul
Module Leader’s Acad. Title ol 4. Module Leader’s Qualification Balgad!
Module Tutor Dr. e-mail @uomosul.edu.iq
Peer Reviewer Name calodl azlys ol e-mail ijﬁy\ oy
Scientific Committee Approval 09/06/2023 Version Number | 1.0

Date

Relation with other Modules

6 AY) Al )l gall ae A8

Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents
LalinYl lgizally phatll g5l g dwhyddl Bkl Lol

1. To understand the principle of Electro-Mechanical Energy Conversion of DC
Machine.

To understand Armature. Reaction and communication.
Module Aims

) To understand the D.C generator. General principle
dwlydd! Bkl Colual

To study the Regulation of DC generator, Losses and efficiency.

vk W

To study Motors principle. Voltage equation of motor, torque, types of
motors. Motor characteristics

Module Learning . Identify the principle of DC machine.

Outcomes . Identify the Armature. Reaction and communication.

. Identify the Regulation of DC generator, Losses and efficiency.

A w N R

Boleld ahall ol yen . Summarize the testing of DC machines and Speed control of D.C motors.

EWIN

Indicative content includes the following.

Principles of Electro-Mechanical Energy Conversion. Classification of Electrical
machines. D.C generator. General principle. Construction and working, E.M.F
equation. Armature Winding Armature. Reaction and communication, types of
generation. Losses in generator. The efficiency, generation characteristics. Parallel
Indicative Contents operation of D.C generator. D.C Motors principle. Voltage equation of motor, torque,
Bolay) ©lgisal types of motors. Motor characteristics, power stages, losses and efficiency. Speed
“ control of D.C motors, breaking. Starters, testing of D.C Machines Permeant D.C
Machines.

Learning and Teaching Strategies

padatll g alaSl) Slaas) il

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
. their critical thinking skills. This will be achieved through classes, interactive tutorials
Strategies and by considering type of simple experiments involving some sampling activities that

are interesting to the students.




Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4o
Jadll I3 el bzt gl Jasdl L sl U ol gl Josu '
Unstructured SWL (h/sem) 62 Unstructured SWL (h/w) 41
Jradl I Clall elaiiall pe (guhydl Josel b grael CIUal) alaiall 42 @bl Joxxd! ’
Total SWL (h/sem)
Gt s LIl g&ﬂ Ll Joxdl 125

Module Evaluation

Al ) saldl) e.us]
Time/Nu Relevant Learning
. Weight (Marks) Week Due S

Formative Quizzes 4 10% (10) 3,6,11,14 LO#1,5,8and 9
assessment Assignments 8 5% (5) 2to 12 LO#1,2,4,67,8and 9
Summative Midterm Exam 2 hr 25% (25) 7 LO#1-5
assessment Final Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
@bl e pul) el

Material Covered

week1 | Principles of Electro-Mechanical Energy Conversion. Classification of Electrical
machines.

Week2 | D C generator. General principle

Week3 | Construction and working, E.M.F equation.

Weeka | Armature Winding Armature. Reaction and communication, types of
generation.

Week5 | | gsses in generator. The efficiency, generation characteristics.

Week 6 | parallel operation of D.C generator.

Week7 | p.C Motors principle.

Week8 | \id-term Exam

Week9 | yo|tage equation of motor, torque

Week 10 | Tynes of motors. Motor characteristics,

Week11 | nower stages, losses and efficiency

week 12 | Speed control of D.C motors

Week 13 | Breaking of D.C motors

Week 14 | siarters of D.C motors

Week 15 | testing of D.C Machines Permeant D.C Machines.

Week 16 | preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
DRl e s el

Material Covered

Week 1 Lab 1: Introduction to lab. components

Week 2 Lab 2: Introduction to AVO meter (analog and digital)

Week 3 Lab 3: Introduction to resistance measurements (practical and color code)

Week 4 Lab 4: resistance temperature affect, internal resistance of a source, open circuit & short circuit

Week 5 Lab 5: ohm’s Law

Week 6 Lab 6: series and parallel resistance

Week 7 Lab 7: resistance delta and star transformation

Week 8 Lab 8: Kirchhoff's Voltage Law




Week 9 Lab 9: Kirchhoff's Current Law

Week 10 | Lab 10: implementation of Maxwell’s circulating currents (mesh analysis)
Week 11 | Lab 11: implementation of Nodal analysis

Week 12 | Lab 12: implementation of Superposition theorem

Week 13 Lab 13: implementation of Thevenin’s / Norton's Theorem

Week 14 | Lab 14: implementation of maximum power transfer theorem

Week 15 Lab 15: DC power measurements (methods and instrumentations)

Learning and Teaching Resources
w)ﬂ\j ?L_”d\ JALA.A

Available in the
Text .
Library?
Engineering Circuit Analysis 7th Edition
Required Texts o ) Yes
by William Hayt , Jack Kemmerly , Steven Durbin
Schaum's Outline of Basic Circuit Analysis, Second Edition (Schaum's
Recommended Texts No
Outlines) 2nd Edition, by John O'Malley

Websites DC Electrical Circuit Analysis: A Practical Approach Copyright Year: 2017.
Grading Scheme

Group Grade gest:i] Marks (%) | Definition

A - Excellent el 90 - 100 Outstanding Performance

B - Very Good BEgevE 80-89 Above average with some errors
(S:(;:fels;oG)roup C - Good NVes 70-79 Sound work with notable errors

D - Satisfactory Jaugie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgatn 50-59 Work meets minimum criteria
Fail Group FX - Fail (ol W8) Csly | (45-49) More work required but credit awarded
(0-49) F - Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.



https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=William+Hayt&text=William+Hayt&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Jack+Kemmerly&text=Jack+Kemmerly&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Steven+Durbin&text=Steven+Durbin&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=John+O%27Malley&text=John+O%27Malley&sort=relevancerank&search-alias=books
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Module Information
:\_La.u\‘)ﬂ\ 3alall Q\.A}Lu.

Module Title Renewable Energy Sources Module Delivery

Module Type Core Theory
X

Module Code EEPM212 Xl Lecture
O Lab

ECTS Credits 4 Tutorial
O Practical

SWL (hr./sem) 100 O Seminar

Module Level

2

Semester of Delivery

Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)

Module Leader Dr. Mohammed Tarig Yaseen e-mail mtyaseen@uomosul.edu.iq
Module Leader’s Acad. Title Assist. Prof. Module Leader’s Qualification Doctor
Module Tutor e-mail

Peer Reviewer Name alall aal i e-mail | s aSY ey g

Scientific Committee Approval 14/06/2023 Version Number | 1.0

Date

Relation with other Modules

6 AY) Al )l gall ae A8

Prerequisite module None

Semester

Co-requisites module None

Semester




Module Aims, Learning Outcomes and Indicative Contents

45 Y1 il ginall g alail) il g Al all salall Calaa

Module Aims
Al all 3oLl Calaal

- To explain the concepts of Non-renewable and renewable energy systems
- To outline utilization of renewable energy sources for both domestic and
industrial applications

- To analyze the environmental and cost economics of renewable energy
sources in comparison with fossil fuels.

Module Learning
Outcomes

Al pall 3alall aladl) s j3a

1. Students will be able to understand selected renewable energy sources.

2. Students will be able to design photovoltaic energy system.

3. Students will be able to design wind energy system.

4. Students will be able to understand the use of energy storage devices.

5. Students will be able to understand integration of renewable energy sources into
utility grid.

6. Students will be able to explain application of renewable energy for distributed
generation.

Indicative Contents
Lala LY il siaall

Indicative content includes the following.

Part A - Non-renewable and renewable energy

The concepts of Non-renewable and renewable energy systems. Renewable energy sources for
both domestic and industrial applications. [12 hrs.]

Revision problem and tutorial classes [4 hrs.]

Quizzes [1 hr.]

Part B - Renewable energy sources

The environmental and cost economics of renewable energy sources in comparison with fossil
fuels. [12 hrs.]

Revision problem and tutorial classes [4 hrs.]

Quizzes [1 hr.]

Part C — Design energy system

Design photovoltaic energy system. design wind energy system [9 hrs.]
Revision problem and tutorial classes [3 hrs.]

Part D - Application of renewable energy

energy storage devices. integration of renewable energy sources into utility grid. application of
renewable energy for distributed generation. [12 hrs.]

Revision problem and tutorial classes [4 hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

axlail) el:.ﬂ\ Glaayd) yil

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.




Student Workload (SWL)

Structured SWL (h/sem) 48 Strucfured SWL (h/w) 39
Jeadll IS Ul ainl) ) jal) Jasl) Lo paud CalUall lsinall ol 530l Jaal
Unstructured SWL (h/sem) - Unstr‘uctured SWL (h/w) 34
Jadll A QlUall alaiial) pe ol jall Jaall e ol Ul Adaiiall pie ol jall Jasl)
Total SWL (h/sem) 100
Juadl) J3A llall I il el Joal)
Module Evaluation
A Al 3alal) a.us.\
Time/ Relevant Learning
Ty Weight (Marks) Week Due R

Quizzes 1 10% (10) 4,8,14 LO#1,4,6and 7
Formative Assignments 10 5% (5) 2to 13 LO#1,2,3,4,5and 7
assessment Projects 0 0% (0) — e

Report 0 0% (0)
Summative Midterm Exam 2 hr 25% (25) 7 LO #4-7
assessment Final Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)

@bl e pul) el
Material Covered
Week1 | 1raditional power plants
Week 2 Introduction to Renewable Energy

Week 3

Solar Energy and Physics of Energy Conversion in Solar Cell (Current and Voltage)

Week4 | ynderstanding basic terminologies of a PV cell (1-V Curve, Efficiency, FF)

Week5 | Wind Energy

Week 6 Biogas Energy and Ocean Energy

Week7 | small hydro Power Plant

Week 8 | Geothermal Energy

Week 9 Mid Exam

Week 10 | photovoltaic Energy Systems

Week 11 | ppergy Storage devices

Week 12 | |htegration of Renewable Energy Resources

Week 13 | pistributed Generation

Week 14 | Economics of Renewable Energy

Week 15 | Eyture Trends and Challenges

Week 16 | preparatory week before the final Exam

Learning and Teaching Resources
LHJJ:‘MJ ?L"d\ JJL».AA

Available in the

Text
Library?
Goswami, D. Yogi, and Frank Kreith, eds. Energy efficiency and
Required Texts Yes
renewable energy handbook. CRC press, 2015.
John Twidell and Tony Weir, “Renewable Energy Resources”,
Recommended Texts Yes

3st Edition, CRC Press, USA, 2015

Websites




Grading Scheme

Group Grade gl Marks (%) | Definition

A - Excellent Dkl 90 - 100 Outstanding Performance

B - Very Good [SENRYEN 80 -89 Above average with some errors
(Ssu(;:tie:;oc)iroup C - Good s 70-79 Sound work with notable errors

D - Satisfactory b e 60 - 69 Fair but with major shortcomings

E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX - Fail (Al 08) il | (45-49) More work required but credit awarded
(0-49) F - Fail Cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Electrical Engineering Lab. | | Module Delivery
Module Type Core O Theory
Module Code UoM221EE211 Lecuure
ECTS Credits 3 [ Tutorial

O Practical
SWL (hr./sem) 75 O Seminar
Module Level 2 Semester of Delivery 4
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el Sy ool e-mail | cuwdl pusy oAV bl
Module Leader’s Acad. Title ol 4. Module Leader’s Qualification algadl
Module Tutor e-mail
Peer Reviewer Name calodl azlys ol e-mail ijﬁy\ oy
Scientific Committee Approval 01/06/2023 Version Number | 1.0

Date

Relation with other Modules

6 AY) Al )l gall ae A8

Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents

LaliyYl Olgizally phatll g5l g Ayl Bl Ll

Module Aims
Gyl 8oLl Colua]

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

Module Learning
Outcomes

83l edatdl Ol y3e0
Aoy

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:

o Dealing with laboratory equipment and electrical elements in a
professional and scientific manner(i).

o Ability to analyze electrical circuits and understand the nature of
their work(ii).

o Building a scientific mentality for the student through his ability to
interpret the practical results according to theoretical concepts(iii).

o Develop the student's ability to design simple electronic circuits in
line with his scientific abilities(iv).

o Analyze and simulate the process circuit using different software on
the electronic calculator and match the results of the analysis with the
practical results(v).

Indicative Contents
Aol wlgisall

Indicative content includes the following.

Part A - Circuit Components and values

DC circuits, Current and voltage definitions, Passive sign convention and circuit elements,
Resistive networks, real and ideal elements, voltage and current sources. [9 hrs.]

Lab. [6 hrs.]

Revision problem and tutorial classes [6 hrs.]

Quizzes [1 hr.]

Part B- Circuit reduction

combining sources, Combining resistive elements in series and parallel, delta and star
transformation. [12 hrs.]

Revision problem and tutorial classes [8 hrs.]

Lab. [8 hrs.]

Quizzes [1 hr.]

Part C- Circuit Theory

Kirchhoff’s laws and Ohm’s law. Introduction to mesh and nodal analysis, Introduction to
thevenin and Norton theory, maximum power transfer, introduction to superposition theory.
[24 hrs.]

Revision problem and tutorial classes [16 hrs.]

Lab. [16 hrs.]




Quizzes [1 hr.]

Learning and Teaching Strategies

abeil) g alail) Cilia il sind

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and
expanding their critical thinking skills. This will be achieved through classes,
interactive tutorials and by considering type of simple experiments involving some
sampling activities that are interesting to the students.

Student Workload (SWL)
\.c;}.u.u\ \°Jg}m;~ﬂwwbﬂ\ Jaall

Structured SWL (h/sem) 33 Structured SWL (h/w) 55
i)l I3 Ul @laziall gwlyll) Jossd Le gl CUall wlaziall (gl Jase) '
Unstructured SWL (h/sem) " Unstructured SWL (h/w) )8
i)l I3 LUl @laziall pe gelyd] Jazell L gl Ul wlasiall e oyl Jandl '
Total SWL (h/sem)

o)) I3 LIl ST gyl ol 7>

Module Evaluation

Al al) Balall anss
Time/Nu Relevant Learning
. Weight (Marks) Week Due Outcome

Quizzes 1 5% (5) 4,8,12 LO#1,5,8and 9
Formative Assignments 0] 0% (0) 2to 12 LO#1,2,4,67,8and9
assessment Projects / Lab. 2 25% (25) Continuous All

Report 10 10% (5)
Summative Midterm Exam 2 hr 15% (15) 7 LO#1-5
assessment Final Exam 3hr 50% (50) 16 All




Total assessment

100% (100 Marks)

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 Lab 1:

Introduction to lab. components

Week 2 Lab 2:

Study of common base transistor characteristic

Week 3 Lab 3:

Common emitter transistor as an amplifier

Week 4 Lab 4:

Common Collector transistor as an amplifier

Week 5 Lab 5:

Low bass filter

Week 6 Lab 6:

band bass filter

Week 7 Lab 7:

high bass filter

Week 8 Lab 8:

Transistor as a switch & device drive

Week 9 Lab 9:

Mid-term exam

Week 10 Lab 10:

Digital logics

Week 11 Lab 11:

Digital Circuits

Week 12 Lab 12:

Study of JFET Transistor characteristics

Week 13 Lab 13:

Negative feedback connection

Week 14 Lab 14:

Speed control for DC motor

Week 15 Lab 15

: preparatory week before the Final exam and review

Week 16 Lab 16

: Final exam

Learning and Teaching Resources
U’“:’Jﬂ\} (‘Jaﬂ‘ JJLAAA

Available in the

Text .
Library?
eElectrical technology (twenty-third edition) BL. THERAJA
Required Texts ,AK.THERAJA S.Chand and company Ltd. (2005), ISBN: 81-219- Yes
2440-5
Electronics devices (Ninth edition) by Thomas L. Floyd
Recommended Texts Yes

(2012),Prentice Hall ISBN-13: 978-0-13-254986-8

Websites




Grading Scheme

Group Grade daxd| Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good I dae 80 -89 Above average with some errors
(S:(;:(iefgo()iroup C - Good NVes 70-79 Sound work with notable errors

D - Satisfactory Jawgie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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Module Information
mba&\ XA C'_iujlm

Module Title English Language |1 Module Delivery
Module Type Support Theory

[ Lecture
Module Code

EEPM214 _——

ECTS Credits 2 O Tutorial

O Practical
SWL (hr/sem) 50 O Seminar
Module Level 2 Semester of Delivery 4
Administering Department 2- _(EIeCt.ricaI College UoM2 - (Engineering)

Engineering)
Module Leader | Dr. Mohammed Tariq Yaseen e-mail mtyaseen@uomosul.edu.iq
Module Leader’s Acad. Title Assist. Prof. Module Leader’s Qualification Doctor
Module Tutor Mr. Shamil Hamzah Hussein e-mail Shamil_alnajjar84@uomosul.edu.iq
Peer Reviewer Name o)l g lis ol e-mail RIS U
Scientific Committee Approval
entit I e 10/06/2023 Version Number | 1.0
Date
Relation with other Modules
6 AY) Al )l gall ae 28)

Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
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Module Aims and
Learning Outcomes

Students will be able to:

Distinguish between dependent, Independent, and Integrated essays.

Find the topic and the thesis statement of short essays.

Identify the main ideas from the introduction paragraph.

Identify the main ideas from the body paragraph.

Find the supporting details from the introduction paragraph.

Find the supporting details from the body paragraph.

Draw an outline to link the ideas, supporting details, and essay topic.

Make notes in response to an essay question to create main ideas, supporting
details, and thesis statement.

9. Write the introduction paragraph on basis of the thesis statement and main
ideas.

10. Build the body paragraphs based on main ideas and supporting details.

11. Write the introduction paragraph based on the main ideas.

12. Enhance the smoothness and fluency of an essay by employing transition words
and sentence starters.

©®NO VR WNRE

Indicative Contents
Expu@}!l C)E}i}uﬂ‘

Indicative content includes the following.
Classification of Essays: [2 hrs]
- Independent essays based on personal thoughts.
- Dependent essays based on data, figures, diagrams.
- Integrated essays
Structure of academic essays: [6 hrs]
- Analyzing academic essays according to the standard structure of academic
essays.
Idea Maps: [3 hrs]
- Filling the idea maps from the major information extracted while reading an
essay.
Responding to an essay question: [4 hrs]
- Building an outline using personal ideas in response to an essay question.
Writing Paragraphs: [6 hrs]
- Writing thesis statement.
- The Introduction Paragraph.
- The Body Paragraphs.
Essay Conclusion: [3 hrs]
- Writing the conclusion paragraph considering the main ideas stated in the
introduction and body paragraphs
Transition words and connection phrases: [3 hrs]
Dependent essays: [3hrs]
- Introduction to essays based on figures, tables, diagrams, and processes




Learning and Teaching Strategies

aabeil) g alail) Cilua il sind

The approach to be followed here is to motivate students to analyze previously
Strategies written model essays to understand the standard structure of academic essays then

implement the same procedures to build their own essays.

Student Workload (SWL)
llall Al Jasld)

Structured SWL (h/sem) 33 Structured SWL (h/w) 55
Jad)l I Jlall plasiall gyl o) b genl CUall laiiall (gl Jo| '
Unstructured SWL (h/sem) 17 Unstructured SWL (h/w) 113
duadl 3 LIl plaziadl pe golydll Josd! b gend CUall elaiall g gyl Josndl ’
Total SWL (h/sem) -
dwadl s Il g&ﬂ @*bdl Jodl!

Module Evaluation
:\._.3..»\)35\ 3alall e:x..gsﬁ

Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5,10 LO#1,2,3,8and 10
Formative Assignments 2 10% (10) 3,12 LO#5,6,11and 12
assessment Projects / Lab.
Report 1 20% (20) 14 LO #1-10
Summative Midterm Exam
assessment Final Exam 3hr 60% (60) 15 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
@)L:.J\ = s Zleiall
Material Covered
Week 1 Overview of Academic Essays Independent, Dependent, and Integrated essays Structure of academic
essays
Week 2 Structure of academic essays
Week 3 Topic sentence and thesis statement Identifying topic sentence and thesis statement of academic
essays.
Week 4 Main Ideas: Identifying the main Ideas of academic essays.
Week 5 Supporting Details: Identifying the supporting details
Week 6 Essay outlines: Building Essay outlines using idea maps




Week 7 Essay Questions: Responding to essay questions by making personal notes

Week 8 Topic Sentence : Writing a thesis statement or topic sentence using personal thoughts.

Week 9 Personal Thoughts: Using pt.arsonal thoughts to express main ideas and supporting details in
response to an essay question.

Week 10 Idea Map Creation: Building an idea map of an essay question.

Week 11 Transition words and sentence starters Increasing the fluency, coherence, and smooth transition of
thoughts using sentence starters and transition words.

Week 12 Writing the Introduction: Combining the thesis statement and main ideas together to build

the introduction paragraph.

Week 13 Writing the Conclusion

Week 14 Introduction to dependent writing tasks

Week 15 Final Exam

Delivery Plan (Weekly Lab. Syllabus)
iaall e gl el

Material Covered

Week 1 Lab 1: There are no laboratory experiments.

Week 2 Lab 2: There are no laboratory experiments.

Learning and Teaching Resources
WJ'i:"“j ?L.ﬂ\ J.JLAA

Text

Available in the

Library?

Required Texts

> No Textbook is required for this course. Supplemental
materials will be provided by provided by the instructor.

Recommended Texts

» Sharpe, P. J. (2009). Barron’s TOEFL iBT. Barron's
Educational Series.

» Lougheed, L. (2016). Barron's lelts with Mp3 Cd.
Barron's.

No

Websites




Grading Scheme

Gilaall lalads

Group Grade daxd| Marks (%) | Definition

A - Excellent Sl 90-100 Outstanding Performance.

B - Very Good [NENVES 80 -89 Above average with some errors.
(S:;fefgoc)iroup C - Good dax 70-79 Sound work with notable errors.

D - Satisfactory Jaugie 60 - 69 Fair but with major shortcomings.

E - Sufficient Jgado 50-59 Work meets minimum criteria.
Fail Group FX - Fail (A laadl U8) Cly | (45-49) More work is required, but credit is given.
(0-49) F - Fail ol (0-44) A significant amount of work is required.

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.




MODULE DESCRIPTION FORM

duwy I 8oLl Caso g 73900

Module Information
:\_La.u\‘)ﬂ\ 3alall Q\.A}Lu.

Module Title Engineering Analysis | Module Delivery
Module Type Basic Theory
Module Code EEEC301 Iflalt.,ecture
ECTS Credits 4 Tutorial
O Practical
SWL (hr./sem) 100 [ Seminar
Module Level 3 Semester of Delivery 5
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el sy ool e-mail | cuwdl pusy 39SV wul
Module Leader’s Acad. Title ol 4] Module Leader’s Qualification Balgad!

Module Tutor Dr. Riyadh Zaki Sabry e-mail riyadhzaki@uomosul.edu.iq
Peer Reviewer Name bl 22y ol e-mail iji!)l\ oy
Scientific Committee Approval 01/06/2023 Version Number | 1.0
Date

Relation with other Modules

AV Dl 5ol 3 sall ae 48]l

Prerequisite module Engineering Mathmatics | Semester 1
Co-requisites module Engineering Mathmatics I Semester 2

Module Aims, Learning Outcomes and Indicative Contents
LolinY Gbgizally pladll glEg dushyll 55l Sl

Module Aims
Gyl Balad) Lol

On successful completion of this subject, students must be able:




e To understand the concepts of z transform and to solve the
difference equations.

* Teaching student, the basic principles of function of complex
variables.

Module Learning
Outcomes

Bolel) @laidl Ol y3en
Ayl

Discrete time system analysis Z-transforms Inverse Z-transform
Difference equations

Series solution of differential equation. Power series Frobenious
method Bessel differential equation Solutions of Bessel's Equation
Applications of Bessel's Equation, functions of complex variables, ;
Analytic functions integrations.

Indicative Contents

dolin Y wlgisad!
Learning and Teaching Strategies
(,._.\h_“d\} (,Lcd\ Glaayi) yil
The main strategy that will be adopted in delivering this module is to encourage
. students’ participation in the exercises, while at the same time refining and expanding
Strategies

their critical thinking skills.

Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 40
! I Il elasiall bl Josxdl b genl CIlall plaiiall (gl Jo| '
Unstructured SWL (h/sem) 37 Unstructured SWL (h/w) v
duadll U3 LIl plaziadl p gohyldl Josd! bee gl (JUal) elaiiall s byl Josell '

Total SWL (h/sem)

Jradll M5 el U1 gyl Jazel

100

Module Evaluation

@»\Jﬂ\ salll ?..3..33.1
Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Formative Quizzes 1 10% (5) 4,8,12 LO#1,5,8and9
assessment Assignments 10 10% (5) 2to12 LO#1,2,4,67,8and 9




Projects / Lab. 0 0% (25) Continuous All
Report 0 0% (0)
Summative Midterm Exam 2 hr 20% (10) 7 LO#1-5
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Bl = sl 7 leial
Material Covered

Week1 | piscrete time system analysis , Z transform; sampling

Week2 | Regijon of convergence

Week3 | properties of z transform

Week4 | properties of z transform

Week5 | |nverse Z transform

Week 6 Convolution

Week7 | pifference equations

Week 8 | Mid-term Exam

Week9 | |nyerse Z transform

Week 10 | Sarjes solution of differential equation

Week 11 | power series Frobenious method

Week 12 | Bagse| differential equation

Week 13 | 5o|utions of Bessel's Equation Applications of Bessel's Equation

Week 14 | Fynctions of complex variables.

Week 15 | fynctions of complex variables, ; Analytic functions integrations

Week 16 Preparatory week before the final Exam

Learning and Teaching Resources
ol g alaill jlias
Text Available in the
Library?
Advanced Engineering
Required Texts Mathematics, Erwin Kreyszig, John Wiley & Sons, Inc; Yes
10" Ed.; 2011.




Recommended Texts

Advanced Engineering Mathematics
Cengage Learning, Seventh Edition., 2007.

Yes

Websites
Grading Scheme
Gilaall lalads

Group Grade gest:yi] Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good BEevE 80 -89 Above average with some errors
(S:(;:tielsgoG)roup C - Good NVes 70-79 Sound work with notable errors

D - Satisfactory osgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Axlaadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Electronics | Module Delivery
Module Type Core Theory
Lect
Module Code EEEC302 ecture
O Lab
ECTS Credits 6 Tutorial
O Practical
SWL (hr./sem) 150 Seminar

Module Level

3

Semester of Delivery

Administering Department

2 - (Electrical Engineering)

College | UoM2 - (Engineering)

Module Leader

Dr. Mohammed Tarig Yaseen

e-mail

mtyaseen@uomosul.edu.iq

Module Leader’s Acad. Title

Assist. Prof.

Module Leader’s Qualification

Doctor

Module Tutor Mr. Shamil Hamzah Hussein e-mail Shamil_alnajjar84@uomosul.edu.iq
Peer Reviewer Name aloll 22lya ool e-mail iji!)l\ oy

ientifi . A |
Sclentific Committee Approva 10/06/2023 Version Number | 1.0

Date

Relation with other Modules

6 AY) Al )l gall ae A8

Prerequisite module None

Semester

Co-requisites module None

Semester




Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
Gy ! Balad) Lol

1. To develop problem solving skills of electronic circuit through the
understanding solid state for each electronic passive and active elements such
as operational amplifiers and its types.

2. To understand Basic Differential Amplifier and its applications.

3. This course deals with the basic concept of the Frequency Response of the
amplifier as a single stage and multistage Amplifiers.

4. To understand the application of the amplifiers such as integrator, summer.

5. To understand the A/D convertor and D/A convertor circuits.

6. To perform frequency Response of the Amplifiers using BJT and FET transistor.

7. To Describe and operation of Logarithmic amplifier Analog computer circuit.

Module Learning
Outcomes

olel) @laidl Ol y3en
dulydl

1. Recognize the types of the operational amplifiers and frequency response of
the amplifiers.
2. List the various terms associated with all active electronics devices.

3. Summarize what is meant by an active electronic device such as operational
amplifiers, Differential Amplifier, and Logarithmic amplifier.

4. Describe the types of the Amplifier (integrator, summer, differentiator, ...).

5. Discuss the various properties of Differential Amplifier and its applications.

6. Explain the analog computer circuits.

7. Explain the operation of the A/D convertor and D/A convertor circuits.

Indicative Contents
dolé Y wlgisal!

Indicative content includes the following.

Part A - Frequency Response of the Amplifiers

Frequency Response of single stage and Multistage Amplifiers used as a BJT transistors and FET.
Differential Amplifier, and Differential Amplifier Applications. [15 hrs.]

Revision problem and tutorial classes [5 hrs.]

Quizzes [1 hr.]

Part B- Operational amplifiers and its types

Operational amplifiers and its types, Operation amplifier internal circuits, Inverting amplifiers
non-inverting amplifiers, Differentiator and integrator circuits. [15 hrs.]

Revision problem and tutorial classes [5 hrs.]

Quizzes [1 hr.]

Part C- A/D and D/A convertor circuit and active filter design

A/D convertor and D/A convertor. Logarithmic amplifier. Analog computer circuit. Passive filter
design. Active filter design and its applications. [15 hrs.]

Revision problem and tutorial classes [5 hrs.]

Quizzes [1 hr.]




Learning and Teaching Strategies

aabeil) g alail) Cilua il sind

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.

Student Workload (SWL)
Lc}.u.»\ \°Jg._1}umq\.}aﬂ$ubﬂ\ Jaall

Structured SWL (h/sem)
o)l I3l Ial) @liaiall (gl Jool

63 Structured SWL (h/w) 4.2
L gl CIUal) @il (gl Jasel '

Unstructured SWL (h/sem) Unstructured SWL (h/w)
o)l UM Ilall plasiall ae gl Joass

87 . 5.8
L gasl LUl elaziall & (gudl Jasd!

Total SWL (h/sem)
i)l I35 el SI1 guhll Jassll

150

Module Evaluation

Al ) saldl) e.us]
Time/ Relevant Learning
S——— Weight (Marks) Week Due S

Quizzes 1 5% (5) 4,8,14 LO#1,4,6and 7
Formative Assignments 10 5% (5) 2to 13 LO#1,2,3,4,5and 7
assessment Projects 0 0(0) — e

Report 2 15% (25) Continuous All
Summative Midterm Exam 2 hr 15% (15) 7 LO #4-7
assessment Final Exam 3hr 50% (60) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
@bl e pul) el

Material Covered

Week 1 Frequency Response of the single stage amplifier using BJT transistors.

Week 2 Frequency Response of the single stage amplifier using FET transistors.

Week 3 Frequency Response of Multistage Amplifiers using BJT transistors.

Week 4 Frequency Response of Multistage Amplifiers using FET transistors.

Week 5 Basics of Operational amplifiers.

Week 6 Operational amplifiers and its types.

Week 7 Operational amplifiers and its applications.

Week 8 Characteristics of the Operational amplifiers.

Week 9 Basics of the Differential Ampilifier.

Week 10 | Differential Amplifier Applications.

Week 11 | A/D convertor circuit and its types and applications.

Week 12 | D/A convertor circuit and its types and applications.

Week 13 | Passive filter and active filter design.

Week 14 | Logarithmic amplifiers.

Week 15 | Analog computer circuits.

Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources
u.ug)lﬁ\} (-Ja;m JJLAAA

Available in the

Text
Library?
Floyd, Thomas L. Electronics Fundamentals: Circuits, Devices and
Required Texts Applications (Floyd Electronics Fundamentals Series). Prentice-Hall, Yes
Inc., 2006.
Donald A. Neamen. (2003). “SEMICONDUCTOR PHYSICS AND
Recommended Texts DEVICES". 3rd Edition, ISBN 0-07-232107-05, USA. (can be Yes

downloaded from the Course web page/classroom).

Websites

Nashelsky, L., & Boylestad, R. L. (2021). Electronic Devices and Circuit Theory Eleventh

Edition.




Grading Scheme

Group Grade daxd| Marks (%) | Definition

A - Excellent sl 90 - 100 Outstanding Performance

B - Very Good I dae 80 -89 Above average with some errors
(S:(;:tiefgoc-)iroup C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory Jaugie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM

duwy I 8oLl Caso g 73900

Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title M icroprocesso r Module Delivery
Module Type Core Theory

Lecture
Module Code EEEC303

O Lab
ECTS Credits 6 Tutorial

O Practical
SWL (hr./sem) 150 O Seminar
Module Level 3 Semester of Delivery 5
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el Sy ool e-mail oaadid] ) (39 ASIVT ol
Module Leader’s Acad. Title ol 4. Module Leader’s Qualification Balgad!

Module Tutor Marwan Abdulkhaleq Al-Yoonus e-mail marwanathy1972@uomosul.edu.iq
Peer Reviewer Name bl 2=lya ol e-mail iji!)l\ oy

ientifi . A I
Sclentific Committee Approva 10/06/2023 Version Number | 1.0

Date

Relation with other Modules

6 AY) Al )l gall ae A8

Prerequisite module None

Semester

Co-requisites module None

Semester




Module Aims, Learning Outcomes and Indicative Contents

LaliyYl Olgisally phatll 5L g Ayl B3l LIl

1. To develop problem solving skills and understanding of microprocessor

technology.

Module Aims 2. To understand computer architecture.
Gy ! Balad) Lol 3. Understanding the basic of programing and data processing.

4. Understanding the basic of algorithms and flow charts.

5. Understanding the process timing diagram.

6. Digital circuit design and timing analysis.
Module Learning 1. Binary numbers manipulation.
Outcomes 2. Interface Microprocessor and peripheral devices.

3. Having the basics of Hardware description language (HDL).
Bolall @ladll il yee 4. Having the skills of Hardware design and software programing.
Ayl 5. Microcontroller Programing.

Indicative Contents
dyolin Yl wlgisall

Indicative content includes the following.

Part A — combinational, sequential digital circuit and microprocessor
Sequential and combinational circuits which are the most widely used ones in the arena of

digital electronics [8 hr.].

Central Processing Unit, memory and input/output interfacing. Memory Classification Volatile
and non-volatile memory, Primary and secondary memory, Static and Dynamic memory,
Logical, Virtual and Physical memory [12 hrs.].

problem and tutorial classes [8 hr.].

Quizzes [1 hr.]

Part B- Architecture of INTEL 8086

(Bus Interface Unit, Execution unit), register organization, memory addressing, memory
segmentation, Operating Modes [12 hrs.]

problem and tutorial classes [8 hr.].

Quizzes [1 hr.]

Part C- 8086 microprocessor instruction Set

Instruction Set of 8086: Addressing Modes: Instruction format: Discussion on instruction Set:
Groups: data transfer, arithmetic, logic string, branch control transfer, processor control.
Interrupts: Hardware and software interrupts, responses, and types. [12 hrs.]

Revision problem and tutorial classes [16 hrs.]

Quizzes [1 hr.]



https://padakuu.com/article/592-basic-computer-architecture-and-types-of-memory
https://padakuu.com/article/592-basic-computer-architecture-and-types-of-memory
https://padakuu.com/article/592-basic-computer-architecture-and-types-of-memory

Learning and Teaching Strategies

aabeil) g alail) Cilua il sind

Strategies

The main strategy that will be adopted in delivering this module is to encourage

students’ participation in the exercises, while at the same time refining and expanding

their critical thinking skills. This will be achieved through classes, interactive tutorials,

video animation, and reports that are interesting to the students.

Student Workload (SWL)
Lc}.u.u\ \°ngq&ﬂwbﬂ\ Jaall

Structured SWL (h/sem) 63 Struct;ured SWL (h/w) 42
dradl I CIlall plaiiall (ol Jodd! e gusl IUall @lasiadl gyl Jozxd!

Unstructured SWL (h/sem) g7 Unstrguctured SWL (h/w) cg
Jradl I Cdlall plaiiall pe (gl Joxe) b gl IUal) elatiadl p& (gubll Josdl)

Total SWL (h/sem)

Jradd] I3 CIUall S gyl Jasd 10

Module Evaluation

Al ) saldl) r‘""‘i‘
Time/Nu Relevant Learning
. Weight (Marks) Week Due .

Quizzes 4 10% (10) 4,8,12 LO#1,5,8and9
Formative Assignments 3 5% (5) 2to 12 LO#1,2,4,67,8and 9
assessment Projects 1 5% (5) Continuous All

Report 0 0% (0)
Summative Midterm Exam 2 hr 30% (30) 7 LO#1-5
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
b e pul) el

Material Covered

Week 1 Understanding combinational and sequential digital circuit

Design of simple security system

Week 2

Compare the RISC processor with the CISC processor.

Week 3

Distinguish between the 32-bit processor and the 64-bit processor.




Week 4 | Architecture of INTEL 8086 (Bus Interface Unit, Execution unit), register organization, memory
addressing, memory segmentation, Operating Modes
Week 5 | 3086 Microprocessor Instruction format
Week 6 | 3086 microprocessor instruction Set
Week 7 Explain the instruction execution steps.
Show advantage of the instruction pipelining.
Week 8 | shift-and-Add Multiplication algorithm
Week 9 Distinguish different types of the microcomputer buses.
Explain operation of the USB bus.
Week 10 | Types of memory
Week 11 | THE MEMORY UNIT
Week 12 | Learn architecture of multicore processor.
List the components of CPU.
Week 13 | Next step in assembly language programming (timing)
Week 14 | £|o\ charts and algorithms
Week 15 | | ogical circuit design using Vivado IDE software
Week 16 | preparatory week before the final Exam
Learning and Teaching Resources
ol g aladl) jalias
Text Available in the
Library?
1- Ahmet Bindal “Fundamentals of Computer
Architecture and Design” 2nd edition: © Springer
Nature Switzerland AG 2019
2- Ata Elahi “Computer Systems Digital Design,
Required Texts Fundamentals of Computer Architecture and Yes
Assembly Language”, © Springer International
Publishing AG 2018
3- K M Bhurchandi “Advanced microprocessors and
peripherals” © McGraw hill 2013
e K M Bhurchandi “Advanced microprocessors and
Recommended Texts Yes
peripherals” © McGraw hill 2013



https://padakuu.com/article/591-8086-microprocessor-architecture-and-instruction-set
https://padakuu.com/article/591-8086-microprocessor-architecture-and-instruction-set

e Ahmet Bindal “Fundamentals of Computer
Architecture and Design” 2nd edition: © Springer
Nature Switzerland AG 2019

Websites https://youtu.be/gsb2QTESSFo
Grading Scheme

Group Grade adkaxd| Marks (%) | Definition

A - Excellent kel 90 - 100 Outstanding Performance

B - Very Good NESNVES 80-89 Above average with some errors
(Sstjgfelsgoc)iroup C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory osgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX - Fail (AIlaadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail Cwnl)y (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information
:\_La.u\‘)ﬂ\ 3alall Q\.A}Lu.

Module Title Digital Communication Module Delivery
Module Type Core Theory
O Lect
Module Code EEEC304 ectire
O Lab
ECTS Credits 6 Tutorial
O Practical
SWL (hr./sem) 150 [ Seminar

Module Level

3

Semester of Delivery

Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)

Module Leader Dr. Firas S. Alsharbaty e-mail alsharbaty@uomosul.edu.iq
Module Leader’s Acad. Title Assist. Prof. Module Leader’s Qualification PH.D.
Module Tutor e-mail

Peer Reviewer Name bl 22lya ool e-mail ijﬁy\ oy

Scientific Committee Approval 01/06/2023 Version Number | 1.0

Date

Relation with other Modules

6 AY) Al )l gall ae A8

Prerequisite module None

Semester

Co-requisites module None

Semester

Module Aims, Learning Outcomes and Indicative Contents
LolinY Gbgizally platdl g5lSg duwshyldl 85k Bl

Module Aims
Gyl Balad) Lol 1.

To overcome the basic concepts of Probability theory.

2. To handle the principles of Random variables and Random process.




3. To understand the Information theory and the capacity of the systems.
To introduce the Sampling theory and Matching filter.
5. To capture the main concepts of Digital modulations.

Module Learning
Outcomes

83l edatdl Ol y3e0
Aoy

1. Overcoming the random and deterministic of the digital communication
systems.

2. Analysis the relationship between the randomization and communication

systems capacity.

Understanding the benefit of the sampling theory.

Design the match filter.

Handling the probability of error.

Identify the main types of digital modulations.

No v ksEWw

Design the appropriate digital communication systems in term of digital
modulations.

Indicative Contents
dyolin Yl wlgisall

Indicative content includes the following.

Part A — Probability, Random Processes, and Information Theory

Probability theory, Random variables, CDF, PDF, Random process, Correlation, Information,
Capacity. [21 hrs.]

Revision problem and tutorial classes [7 hrs.]

Quizzes [1 hr.]

Part C- Sampling Theory and Digital Modulations

Sampling theory, PAM, PCM, DM, Matched filter, ASK, FSK, PSK, and QAM. [21 hrs.]

Revision problem and tutorial classes [7 hrs.]
Quizzes [2 hr.]

Learning and Teaching Strategies

padatl) g aladl) Claas) yiu)

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials,
virtual Labs, projects, seminars and by considering type of simple explanations and
examples involving some sampling activities that are interesting to the students.

Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
)l I35 CJlall alaiall gwhyldl Jasd! e gael (Il @laiall gyl Jazel
Unstructured SWL (h/sem) 87 Unstructured SWL (h/w) 6




Bl 3l LIall @laziall & guhll Jodl

e granl LUl plaiall e gyl el

Total SWL (h/sem)
i)l I35 el SI1 (gubl)l Jassll

150

Module Evaluation

:\Tg...u\‘)ﬂ\ 3alall e.usﬂ

Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 1 5% (5) 4,6,11,15 LO#3,4,6and 7
. Assignments 10 5% (5) 2to 12 LO #1-7

Formative

Projects and/or _
assessment . 2 25% (25) Continuous All

Seminars

Report 0 0% (0) -—-- -—--
Summative Midterm Exam 2 hr 15% (15) 7 LO#1-5
assessment Final Exam 3hr 50% (50) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

@B e pul) el

Material Covered

Week 1 Introduction to probability and the basic types of the probability
Week2 | Random variables, CDF, and PDF
Week3 | pistributions

Week 4 Random process

Week5 | correlation

Week 6 | |nformation theory

Week7 | system capacity

Week 8 Mid-term Exam

Week9 | sampling theory and PAM
Week 10 | pyjse code modulation

Week 11 | quantization noise

Week 12

Matched filter




Week 13 | prohability of error
Week 14 | Ask and FSK
Week 15 | psk and QAM
Week 16 | preparatory week before the final Exam
Learning and Teaching Resources
u.u..gjﬂ\} (,L._“d\ JJLAAA
Available in the
Text
Library?
Introduction to Analog and Digital Communications 2nd edition, by
Required Texts Simon Haykin and Michael Moher Copyright © 2007 John Wiley & Yes
Sons, Inc.
Introduction to communication systems, 3rd edition, by Ferrel
Recommended Texts No
Stremler
Websites
Grading Scheme
Group Grade akaxd| Marks (%) | Definition
A - Excellent kel 90 - 100 Outstanding Performance
s G B - Very Good I de 80-89 Above average with some errors
(:;fef;o) roup C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory ogio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddladl W8) Csly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM

duwy I 8oLl Caso g 73900

Module Information

:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Digital Electronics Module Delivery
Module Type Core Theory
O Lecture
Module Code EEEC305
O Lab
ECTS Credits 4 Tutorial
O Practical
SWL (hr./sem) 100 O Seminar
Module Level 3 Semester of Delivery 5
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el Sy ool e-mail o] ) (39 ASIVT ol
Module Leader’s Acad. Title ol 4. Module Leader’s Qualification Balgad!
Module Tutor Mr. Ahmed Idrees Alghannam e-mail ahmed_edrees@uomosul.edu.iq
Peer Reviewer Name calodl azlys ol e-mail Qjﬁil}ﬂ oduy
ientifi . A |
Scientific Committee Approva 01/06/2023 Version Number | 1.0

Date

Relation with other Modules

6 AY) Al )l gall ae 28)

Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents

LaliyYl lgisally phall 5L 9 Ayl B3l LIl

Module Aims
Gyl Balall Colua]

Student introduces to latches, the various flip-flop types and common
applications and sequential logic circuits including: basic concepts, variations,
applications and the differences between synchronous and asynchronous sequential
circuits and learns how Sequential Logic Circuits are organised, how they are
different from combinational logic circuits, how they are constructed using a
mixture of gates and flip-flop to form sequential logic circuits, and also learn the
methods for the design of sequential circuits (state diagram, state table, state
assignment and circuit synthesis).

Module Learning
Outcomes

aled) @il Ol y3en
Ayl

Having successfully completed the module, students should be able to:
- Analyze Combinational and sequential circuits.
- Apply methods of solution to Combinational and sequential circuits
- Design various sequential circuits.
- Implement logic gates using various technologies

Indicative Contents
dolin Y wlgisad|

Indicative content includes the following.

Flipflops - SR, JK, T, D, Master/Slave FF, Triggering of FF, Analysis of clocked
sequential circuits and their design, , Synchronous and asynchronous sequential
circuits state assignment, State minimization Circuit implementation, Registers-Shift
registers, Ripple counters, Synchronous counters, Timing signal, RAM, Semiconductor

memories, Fundamental Mode Sequential Circuits, Memory decoding.

Learning and Teaching Strategies

a5 aleil cilasi) yind

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and
expanding their critical thinking skills. This will be achieved through classes,
interactive tutorials and by considering type of simple experiments involving some
sampling activities that are interesting to the students.

Student Workload (SWL)
Lc}_u.u\ NOJ‘._’W&._JMW‘JJ‘ Jaall

Structured SWL (h/sem) 63 Structured SWL (h/w) 42
dsadl! I3l CJlall alaiall gwhyldl Jasd! e gael (Il @laziall gyl Jazel '
Unstructured SWL (h/sem) 37 Unstructured SWL (h/w) 24
i)l I Il elasiall e gobdl Jooell e el CUall elatiall p& gyl Josndl '




Total SWL (h/sem)
Jradd] I3 CIUall S (gl Jasd!

100

Module Evaluation

Al al) Balall anss
Time/Nu Relevant Learning
- Weight (Marks) Week Due T

Quizzes 1 5% (5) 3,7,10 LO#1,5,8and9
Formative Assignments 10 5% (5) 2to 12 LO#1,2,4,67,8and 9
assessment Projects / Lab. 0 0%(0) | e e

Report 2 25% (25)
Summative Midterm Exam 2 hr 15% (15) 10 LO#1-5
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

; Delivery Plan (Weekly Syllabus)

@il e sl zlgial

Material Covered

Week 1 Introduction to Digital Circuits ; Latches ; Gated S-R latch and Gated D latch

Week 2 Flip Flop ; The edge triggering S-R, D, T and J k flip flop ; Master slave S-R flip flop ; Asynchronous
Preset and Clear Inputs

Week 3 Asynchronous counter ; 2-bit, 3-bit and 4-bit Asynchronous binary counter ; Asynchronous decade
counters.

Week 4 741593 4-BIT ASYNCHRONOUS BINARY COUNTER ; Synchronous counter ; 2-bit , 3-bit and 4-bit
Synchronous counter.

Week 5 Synchronous Decade Counter ; 74HC163 4-BIT SYNCHRONOUS BINARY COUNTER ; 74F162
SYNCHRONOUS BCD DECADE COUNTER ;

Week 6 UP/DOWN SYNCHRONOUS COUNTERS ; 74HC190 UP/DOWN DECADE COUNTER ; CASCADED
COUNTERS ; COUNTER DECODING

Week 7 Shift registers ; Basic data movement in shift registers ; Parallel in serial out shift registers ,parallel
in parallel out registers ; Serial in parallel out shift registers, serial in serial out registers
74HC164 8-BIT SERIAL IN/PARALLEL OUT SHIFT REGISTER ; 74HC165 8-BIT PARALLEL LOAD SHIFT

Week 8 REGISTER ; 74HC195 4-BIT PARALLEL-ACCESS SHIFT REGISTER ; 74HC194 4-BIT BIDIRECTIONAL
UNIVERSAL SHIFT REGISTER

Week 9 SHIFT REGISTER COUNTERS ; The Johnson Counter ; The Ring Counter

Week 10 | semiconductor Memory ; types of memory ; memory extension

Week 11 Implementation of combinational logic circuits ; PLA ; PAL

Week 12 Synchronous sequential circuit models mealy model ; examples




Week 13

Synchronous sequential circuit models Moore model ; examples

Week 14 Integrate circuit technologies ; BJT ; MOSFET
Week 15 Logic gates using BJT and MOSFET
Week 16

Preparatory week before the final Exam

Learning and Teaching Resources
U"‘:’Jﬂ\J eh_“d\ JJL;AA

Text

Available in the

Library?
1-  Digital Fundamentals, 10" Ed., by: Thomas L. Floyd. Prentice
Hall. 2009.
Required Texts Yes
2- Digital Electronics, Principles, Devices and Applications, By:
Anil K. Maini, John Wiley and SoNs 2007.
Recommended Texts Digital Logic Circuit Analysis and Design, Victor P. Nelson No
Websites
Grading Scheme
Group Grade il Marks (%) | Definition
A - Excellent kel 90 - 100 Outstanding Performance
B - Very Good [SESRVES 80 -89 Above average with some errors
Success Group -
(50 - 100) C - Good BVES 70-79 Sound work with notable errors
D - Satisfactory Lugio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (Adlaadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.




MODULE DESCRIPTION FORM
duwy I 8oLl Caso g 73900

Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Electronics and Communications Lab. | | Module Delivery

Module Type Support O Theory

Module Code EEEC306 t:cbture

ECTS Credits 4 [ Tutorial
O Practical

SWL (hr./sem) 100 ] Seminar

Module Level 3 Semester of Delivery 5

Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)

Module Leader el Sy ool e-mail | cwdl pusy oAV wul

Module Leader’s Acad. Title ol 4. Module Leader’s Qualification Balgad!

Module Tutor e-mail

Peer Reviewer Name calodl azlys ol e-mail ijﬁy\ oy

SD‘:::tiﬁc SISO 01/06/2023 Version Number | 1.0

Relation with other Modules
6 AY) Al )l gall ae A8
Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents

LalanYl lgisally phatll gL g Ayl Bl Lol

Module Aims
Gyl Baledl Colual

1. To handle laboratory equipment and electrical elements professionally and
scientifically.
To analyze electrical circuits and comprehend their operational principles.
To cultivate a scientific mindset in the student by interpreting practical
results based on theoretical concepts.

4. To enhance the student's capability to design basic electronic circuits in
accordance with their scientific aptitude.

5. To analyze and simulate circuit processes using various software tools on
electronic calculators and compare the analysis results with practical
outcomes.

Module Learning
Outcomes

olel) @laidl Ol y3en
Ayl

1. Dealing with laboratory equipment and electrical elements in a professional
and scientific manner(i).

2. Ability to analyze electrical circuits and understand the nature of their
work(ii).

3. Building a scientific mentality for the student through his ability to interpret
the practical results according to theoretical concepts(iii).

4. Develop the student's ability to design simple electronic circuits in line with
his scientific abilities(iv).

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(v).

Indicative Contents
Aol Y wlgisal!

Indicative content includes the following.

Part A - Circuit Components and values

Operational amplifier, Operational amplifier application, Active Filter, Frequency
Modulation Single Phase Transformer Open and Short Circuit Tests and and Three
Phase Power Measurements and No load test of D.C. shunt generator. [21 hrs.]
Revision problem and tutorial classes [10hrs.]

Quizzes [1 hr.]

Part B- Circuit reduction

Class A Power Amplifier and Phase Splitter, Push-Pull & Complementary Power
Amplifiers (Class AB power amplifier), Transmission line characteristics (Coaxial Cable),
Three Phase Power Measurements, Speed and Direction Control of D.C shunt Motor
using voltage control method and Encoder& Decoder. [20 hrs.]

Revision problem and tutorial classes [10hrs.]
Quizzes [1 hr.]




Learning and Teaching Strategies

aabeil) g alail) Cilua il sind

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.

Student Workload (SWL)

Structured SWL (h/sem) Structured SWL (h/w)
duadll U3z Il elaziadl (gohyldl Jozd! b gueanl Ual) @laiall gyl Jonll

63 4.2

Unstructured SWL (h/sem) Unstructured SWL (h/w)
)l I CIlall claiall 48 gubdl Jol b ged CUall elaiiall p& gyl Josnll

37 2

Total SWL (h/sem)
ol M5 CIUal S gl Jass)

100

Module Evaluation
3»_.}...»\).3.“ XA eyﬁ

Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 1 10% (10) 4,8,12 All
Formative
Report 2 10% (10) 1to 15 All
assessment
Practical Exam 1 20%(20) 8,15
Summative Theoretical Exam 1 10% (10) 7 All
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Lab. Syllabus)
DRl e sl el
Material Covered
Week 1 Operational amplifier
Week 2 Operational amplifier application




Week 3 Digital Logic

Week 4 Signal analysis

Week 5 Active Filter

Week 6 Frequency Modulation

Week 7 Single Phase Transformer Open and Short Circuit Tests

Week 8 Class A Power Amplifier and Phase Splitter.

Week 9 Push-Pull & Complementary Power Amplifiers (Class AB power amplifier).

Week 10 | Transmission line characteristics (Coaxial Cable).

Week 11 Three Phase Power Measurements

Week 12 | Speed and Direction Control of D.C shunt Motor using voltage control method

Week 13 | No load test of D.C. shunt generator

Week 14 | Speed Control of D.C shunt Motor using field control method

Week 15 Encoder& Decoder

Learning and Teaching Resources
w).ﬁ.“j ?L.ﬂ\ J.JL-.AA

Available in the
Text .
Library?
Required Texts No
Recommended Texts No
Websites




Grading Scheme

Group Grade daxd| Marks (%) | Definition

A - Excellent sl 90 - 100 Outstanding Performance

B - Very Good I dae 80 -89 Above average with some errors
(S:(;:tiefgoc-)iroup C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory Jaugie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl 08) Cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM

duwy I 8oLl Caso g 73900

Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Engineering Analysis |1 Module Delivery
Module Type Basic Theory
Module Code EEEC307 tt;(t:,ture
ECTS Credits 4 Tutorial
O Practical
SWL (hr./sem) 100 [ Seminar
Module Level 3 Semester of Delivery 6
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el sy ool e-mail | cuwdl pusy 39SV wul
Module Leader’s Acad. Title el 4] Module Leader’s Qualification Balgad!
Module Tutor Dr. Riyadh Zaki Sabry e-mail riyadhzaki @uomosul.edu.iq
Peer Reviewer Name caloll azlys ol e-mail ijﬁy\ oy
SDZ:::tiﬁc Committee Approval 10/06/2023 Version Number | 1.0
Relation with other Modules
6 AY) Al )l gall ae A8
Prerequisite module Engineering Mathmatics | Semester 1
Co-requisites module Engineering Mathmatics Il Semester 2




Module Aims, Learning Outcomes and Indicative Contents
LaliyYl Olgisally phatll 5L g Ayl B3l LIl

1. Solving the 2" order differential equation and Bessel
differential equations by series solutions.

2. Students learn the principals of the wave equation for one
and two dimensions.

Module Aims 3. To introduce the fundamentals of numerical methods used

Gyl Bala)l Colua] for the solution of engineering problems and to improve the
computer skills of the students.

Partial Differential Equations. One dimensional wave equation Separation of
variables, Vibrating string, two-dimensional wave equation, transmission line,

Introduction to Complex Variables Complex number system and its
Module Learning

Outcomes

operations, Limits and sequences Continuous functions and their properties,
Derivatives complex integration and Cauchy integral theorems.

8ol @daddl Ol y3e0
Ayl Concepts and role for the numerical method in engineering, Numerical
Solution of Nonlinear Algebraic Equations, Open Methods, Numerical Solution

of linear algebraic equations, Curve Fitting

Indicative Contents

Aol Y wlgisad!
Learning and Teaching Strategies
(,:\L_ﬂ\} (,Ldl\ Glaad) yil

The main strategy that will be adopted in delivering this module is to encourage
Strategies students’ participation in the exercises, while at the same time refining and expanding

their critical thinking skills.

Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 42
i)l 3 LIl elaziadl golyldl Josd! e gueanl Ul @lasiall byl Josel) '
Unstructured SWL (h/sem) 37 Unstructured SWL (h/w) 2.4




Bl 3l LIall @laziall & guhll Jodl

b granl LUl plaiall e gyl ol

Total SWL (h/sem)

100

ol M5 el U1 (guhll Jass)

Module Evaluation

Al al) Balall ands
Time/Nu Relevant Learning
. Weight (Marks) Week Due T,

Quizzes 1 10% (5) 4,8,12 LO#1,5,8and9
Formative Assignments 10 10% (5) 2to 12 LO#1,2,4,67,8and 9
assessment Projects / Lab. 0 0 0 0

Report 0 0 - -
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-5
assessment Final Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

@Bl e pul) el

Material Covered

week1 | Partial Differential Equations. One dimensional wave equation Laplace
equation Derivatives

Week2 | saparation of variables

Week3 | yiprating string, two-dimensional wave equation, transmission line

Week4 | |ntroduction to Complex Variables

Week5 | Complex number system and its operations

Week6 | | imits and sequences Continuous functions and their properties

Week7 | complex integration and Cauchy integral theorems

Week 8 | \jid-term Exam

Week 9 Concepts and role for the numerical method in engineering, approximations, and errors, the
definition of Round-off error and truncation error, absolute and rel ative true/approximation error.

Week 10 | Numerical Solution of Nonlinear Algebraic Equations (Roots of Equations): Bracketing Methods
(Bisection, and False-Position method)

Week 11 | open Methods (Newton-Raphson and secant method).




Numerical Solution of linear algebraic equations (system): the difference between the direct and
Week 12 indirect methods, Singular and ill/well-conditioned system, Parlial and complete Pivoting,
Convergence Criteria, Jacobi iterative method.

Week 13 | The gauss-Seidel iterative method, Gauss-Seidel iterative with the relaxation factor method. Tri-
diagonal systems and its solution.

Week 14 | Curve Fitting: Classification of Curve Fitting (Regression and Interpolation), the concepts of
regression, and Least Square Criterion, Linear Regression.

Week 15 Introduction another to another methods (finite difference, finite volume, finite element method

Week 16 | preparatory week before the final Exam

Learning and Teaching Resources
u»:!)ﬂ\} eﬂaﬂ\ JJLAAA

Available in the
Text
Library?
Advanced Engineering
Mathematics, Erwin Kreyszig, John Wiley & Sons, Inc; 10th Ed.;
R ired Text 2011. y
equired Texts Applied Numerical Methods with MATLAB for Engineers and €s
Scientists ,Steven C. Chapra,2018
Recommended Texts 1- Numerical Analysis Using Matlab and Excel, Steven T. YES
Karris, Third Edition, 2007.
Websites
Grading Scheme
Group Grade il Marks (%) | Definition
A - Excellent Sl 90 - 100 Outstanding Performance
s G B - Very Good (BESNVES 80 -89 Above average with some errors
(:(;:celsgo) roup C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Lugio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX - Fail (ol W8) Csly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM

duwy I 8oLl Caso g 73900

Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Electronics 11 Module Delivery
Module Type Core Theory
Lect
Module Code EEEC308 ecture
O Lab
ECTS Credits 6 Tutorial
O Practical
SWL (hr./sem) 150 Seminar

Module Level

3

Semester of Delivery

Administering Department

2 - (Electrical Engineering)

College | UoM2 - (Engineering)

Module Leader

Dr. Mohammed Tarig Yaseen

e-mail

mtyaseen@uomosul.edu.iq

Module Leader’s Acad. Title

Assist. Prof.

Module Leader’s Qualification

Doctor

Module Tutor Mr. Shamil Hamzah Hussein e-mail Shamil_alnajjar84@uomosul.edu.iq
Peer Reviewer Name aloll 22lya ool e-mail iji!)l\ oy

ientifi . A |
Sclentific Committee Approva 10/06/2023 Version Number | 1.0

Date

Relation with other Modules

6 AY) Al )l gall ae A8

Prerequisite module None

Semester

Co-requisites module None

Semester




Module Aims, Learning Outcomes and Indicative Contents

LaliyYl Olgisally phatll 5L g Ayl B3l LIl

Module Aims
Gyl 8oLl Colua]

1. To develop problem solving skills of electronic circuit through the
understanding solid state for each electronic passive and active elements such
as amplifiers, oscillators, and integrated circuits.

2. To understand Basic power amplifiers through graphical analysis and

Frequency Response.

This course deals with the basic concept of Power Amplifier and its Classes.

To understand the Feedback Amplifier circuits.

To understand the RF amplifiers circuits.

To Describe the oscillators circuits types.

No v ksWw

To Describe and operation of several integrated circuit such as timer IC555,
VCO IC566, and PLL IC655.

Module Learning
Outcomes

olel) @laidl Ol y3en
Ay !

1. Recognize the classes of the Power Amplifiers and Frequency Response of
Multistage Amplifiers.
2. List the various terms associated with all active electronics devices.

3. Summarize what is meant by an active electronic device such as operational
amplifiers, IC555, VCO, and PLL integrated circuit.

4. Describe the types of Oscillator (Radio Frequency) and filters.

5. Discuss the various properties of Differential Amplifier and its applications.

6. Explain the Power Supply Circuits and voltage regulators.

7. Explain the operation of timer integrated circuits.

Indicative Contents
Aol Y wlgisad!

Indicative content includes the following.

Part A - Classes of the Operational amplifiers

Power Amplifier Class (A), Power Amplifier Class (B, AB), Power Amplifier Class (C). Power
Amplifier Class (D). [15 hrs.]

Revision problem and tutorial classes [5 hrs.]

Quizzes [1 hr.]

Part B- - Amplifiers Circuit and timer integrated circuit

Negative and Positive Amplifier Circuit. Oscillator (Radio Frequency) and its types. Timer
integrated circuit design IC555. [15 hrs.]

Revision problem and tutorial classes [5 hrs.]

Quizzes [1 hr.]

Part C- Integrated circuit design and power supply

The voltage controlled oscillators VCO IC566. The phase locked loop PLL IC655. Frequency
Synthesizer. Power Supply Circuit. Types of Voltage Regulator Power Supply Circuit. [15 hrs.]
Revision problem and tutorial classes [5 hrs.]

Quizzes [1 hr.]




Learning and Teaching Strategies

aabeil) g alail) Cilua il sind

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.

Student Workload (SWL)
Lc}.u.»\ \°Jg._1}umq\.}aﬂ$ubﬂ\ Jaall

Structured SWL (h/sem)
o)l I3l Ial) @liaiall (gl Jool

63 Structured SWL (h/w) 4.2
L gl CIUal) @il (gl Jasel '

Unstructured SWL (h/sem) Unstructured SWL (h/w)
o)l UM Ilall plasiall ae gl Joass

87 . 5.8
L gasl LUl elaziall & (gudl Jasd!

Total SWL (h/sem)
i)l I35 el SI1 guhll Jassll

150

Module Evaluation

Al ) saldl) e.us]
Time/ Relevant Learning
S——— Weight (Marks) Week Due S

Quizzes 1 5% (5) 4,8,14 LO#1,4,6and 7
Formative Assignments 10 5% (5) 2to 13 LO#1,2,3,4,5and 7
assessment Projects 0 0(0) — e

Report 2 15% (25) Continuous All
Summative Midterm Exam 2 hr 15% (15) 7 LO #4-7
assessment Final Exam 3hr 50% (60) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
@bl e pul) el

Material Covered

Week 1 Basics of the power amplifiers and its classes with applications.

Week 2 Power Amplifier Class (A).

Week 3 Power Amplifier Class (B).

Week 4 Power Amplifier Class (AB).

Week 5 Power Amplifier Class (C, D).

Week 6 Negative Amplifier Circuit.

Week 7 Positive Amplifier Circuit.

Week 8 Oscillator (Radio Frequency) circuit and its types 1.

Week 9 Oscillator (Radio Frequency) circuit and its types 2.

Week 10 | Timer integrated circuits IC555.

Week 11 | The voltage controlled oscillators VCO IC566.

Week 12 | The phase locked loop PLL IC655.

Week 13 | Frequency Synthesizer.

Week 14 | Power Supply Circuit.

Week 15 | Types of Voltage Regulator.

Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources
L).\;:a)ﬂ\} (-Ja;m JJLAAA

Available in the

Text
Library?
Floyd, Thomas L. Electronics Fundamentals: Circuits, Devices and
Required Texts Applications (Floyd Electronics Fundamentals Series). Prentice-Hall, Yes
Inc., 2006.
Donald A. Neamen. (2003). “SEMICONDUCTOR PHYSICS AND
Recommended Texts DEVICES". 3rd Edition, ISBN 0-07-232107-05, USA. (can be Yes

downloaded from the Course web page/classroom).

Websites

Nashelsky, L., & Boylestad, R. L. (2021). Electronic Devices and Circuit Theory Eleventh

Edition.




Grading Scheme

Group Grade daxd| Marks (%) | Definition

A - Excellent sl 90 - 100 Outstanding Performance

B - Very Good I dae 80 -89 Above average with some errors
(S:(;:tiefgoc-)iroup C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory Jaugie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl 08) Cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM

duwy I 8oLl Caso g 73900

Module Information
:Lu.u\Jﬂ\ saldl) &_11.4)11.4

Module Title Antennas and Wave Propagation Module Delivery
Module Type Core Theory
O Lect
Module Code EEEC309 ecture
O Lab
ECTS Credits 6 Tutorial
[ Practical
SWL (hr./sem) 150 0 Seminar

Module Level

3

Semester of Delivery

Administering Department

2 - (Electrical Engineering)

College | UoM2 - (Engineering)

Module Leader

Dr. Mohammed T. Yaseen

e-mail

mtyaseen@uomosul.edu.iq

Module Leader’s Acad. Title

Assist. Prof.

Module Leader’s Qualification

PH.D.

Module Tutor Mr. Ali Ghanim Saber e-mail | ali-alanaz@uomosul.edu.iq
Peer Reviewer Name bl 22lya ool e-mail ijil)l\ oy

entifi oo A |
SDca'::t' ic Committee Approva 11/06/2023 Version Number | 1.0

Relation with other Modules

6 AY) Al )l gall ae 28)

Prerequisite module None

Semester

Co-requisites module None

Semester




Module Aims, Learning Outcomes and Indicative Contents
LaliyYl Olgisally phatll 5L g Ayl B3l LIl

In this course a fundamental parameters of antennas are studied. The characteristics
of different types of antennas are described. Array antenna theory and its analysis is
explained. Radio wave propagation (ground, troposphere, and ionosphere) are

. studied. In this course, the student will acquire the following skills:
Module Aims g &

. . o s v Define the fundamental parameters of antennas (radiation pattern, radiation
Ayl okl Colual

power density, radiation intensity, beam width, directivity, efficiency, gain, and
effective aperture).

v" Derive expressions of radiated electric and magnetic fields using magnetic vector
potentials.

v Develop expressions for the radiated fields of infinitesimal and finite length dipoles.

In this course, the student will acquire the following skills:

o Define the fundamental parameters of antennas (radiation pattern, radiation
power density, radiation intensity, beam width, directivity, efficiency, gain, and
effective aperture) .

o Derive expressions of radiated electric and magnetic fields using magnetic
vector potentials.
Module Learning . Develop expressions for the radiated fields of infinitesimal and finite length
Outcomes dipoles.
o Discuss the effect of increasing dipole length on radiation pattern and input
olel) @laidl Ol y3en impedance.
duwlyl) o Derive expressions for the radiation pattern of a linear array of identical
isotropicp elements.
o Discuss the principles of pattern multiplication.
o Know various types of broadband antennas.
o Identify plane wave in both normal and oblique incidences.
° Know various types of radio wave propagation (ground wave propagation,

tropospheric wave propagation, ionospheric wave propagation).

Indicative content includes the following.

Part A — Probability, Random Processes, and Information Theory

Define the fundamental parameters of antennas (radiation pattern, radiation power density,
radiation intensity, beam width, directivity, efficiency, gain, and effective aperture). Derive
expressions of radiated electric and magnetic fields using magnetic vector potentials. [21 hrs.]
Indicative Contents Revision problem and tutorial classes [7 hrs.]

Aol Y wlgisal! Quizzes [1 hr.]
Part B- Sampling Theory and Digital Modulations

Develop expressions for the radiated fields of infinitesimal and finite length dipoles. Discuss the
effect of increasing dipole length on radiation pattern and input impedance. Derive expressions
for the radiation pattern of a linear array of identical isotropic elements. [7 hrs.]

Quizzes [2 hr.]




Learning and Teaching Strategies

aabeil) g alail) Cilua il sind

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials,

Strategies virtual Labs, projects, seminars and by considering type of simple explanations and
examples involving some sampling activities that are interesting to the students.
Student Workload (SWL)
e gaul \ngqugubm Jaaldl
Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Jradll I CIlall plaiiall (gulyldl Jodl e gl IUall @laiadl (guhyl Josxd|
Unstructured SWL (h/sem) g7 Unstructured SWL (h/w) 6
duadl U3 LIl plaziadl p golydll Jood! L gl JUal) plaiiall s (gulydl Jonll
Total SWL (h/sem) 150
Gt s CJUal) g&n bl Jozdl

Module Evaluation
3»_.};.»\)..\.“ XA ?ﬁﬂ

Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 1 10% (5) 4,6,11,15 LO#3,4,6and 7
. Assignments 10 5% (5) 2to 12 LO #1-7

Formative

Projects and/or
assessment . 2 10% (25) Continuous All

Seminars

Report 0 0% (0) - -
Summative Midterm Exam 2 hr 15% (15) 7 LO#1-5
assessment Final Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
@bl e pul) el

Material Covered

Week 1 Fundamental parameters of antenna: radiation patterns, field region, radiation power density,
radiation intensity.

Week 2 Fundamental parameters of antenna: directivity, gain, HPBW, bandwidth.

Week 3 Linear wire antenna: infinitesimal dipole.

Week 4 Linear wire antenna: finite length dipole.

Week 5 Array antenna: array theory, two element array.

Week 6 Array antenna: broadside array, end-fire array.

Week 7 Array antenna: N- element array (uniform amplitude & uniform spacing).

Week 8 Array antenna: N- element array (scanning array).

Week 9 Array antenna: multiplication of patterns, non- uniform amplitude array.

Week 10 | Broadband antennas: broadband dipole, folded dipole, microstrip antenna

Week 11 | groadband antennas: microstrip antenna

Week 12 | paxwell equations

Week 13 | pactangular waveguide

Week 14 | Ractangular waveguide

Week 15 | scattering matrix(S-parameters)

Week 16 | preparatory week before the final Exam

Learning and Teaching Resources
wjjﬁ\j (Jsuj\ J.JLAA

Available in the
Text .
Library?
Introduction to Analog and Digital Communications 2nd edition, by
Required Texts Simon Haykin and Michael Moher Copyright © 2007 John Wiley & Yes
Sons, Inc.
Introduction to communication systems, 3rd edition, by Ferrel
Recommended Texts No
Stremler

Websites




Grading Scheme

Group Grade daxd| Marks (%) | Definition

A - Excellent sl 90 - 100 Outstanding Performance

B - Very Good I dae 80 -89 Above average with some errors
(S:(;:tiefgoc-)iroup C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory Jaugie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl 08) Cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM
duwy I 8oLl Caso g 73900

Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Control Systems Module Delivery
Module Type Core Theory
L

Module Code EEEC310 [ Lecture

O Lab
ECTS Credits 6 Tutorial

[ Practical
SWL (hr./sem) 150 O Seminar
Module Level 3 Semester of Delivery 6
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el Sy ool e-mail o] ) (39 ASIVT ol
Module Leader’s Acad. Title deluwe Sl Module Leader’s Qualification Balgad!
Module Tutor Dr. Mohammed Obaid Mustafa e-mail mohammed.obaid1975@uomosul.edu.iq
Peer Reviewer Name bl 22lya ool e-mail iji!)l\ oy
Scientific C ittee A |

HLE S UL = S 08/06/2023 Version Number | 1.0
Date
Relation with other Modules
A Dl 5ol 3 sall ae 48l

Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
LalayYl Olgizally platll gL g drwlydll Balell Bl

1. To understand the fundamental concepts of Control systems and
mathematical modeling of the system.

2. To understand and differentiate the basics of linear time-invariant control
system.
To understand and analyze feedback characteristics of linear control system.
To understand and analyze, transfer function, Mathematical model.

This course deals with State space representation of control system,
To understand and analyze time response of first and second order control
systems for different standard test signals.
7. To understand the stability analysis of the linear control systems.

Module Aims
Gyl Baladl Colua]

o kW

Module Learning 1. Recognize and identify the concept of State space analysis of the control system.
Outcomes 2. Ability to identify the concept of time response of the control system.
3. Ability to identify the concept of the transfer function.
olel) @laidl Ol y3en 4. Ability to identify the Mathematical modeling of different systems.
sy ) 5. Ability to apply the stability concept to control systems.

Indicative content includes the following.

Introduction to control system, Basic Components of a Control System, Open loop
and closed loop control system , Block diagram and block diagram reduction, Signal
flow graph; Masson gain formula, transfer function, Mathematical model, State
space representation of control system, State Space representation: State equation,
output equation, state transition Matrix, state transition equation, Characteristic
dalin Y wlgisad| Equations , state diagram, Controllability Canonical Form (CCF), Observability
Canonical Form ( OCF ), Diagonal Canonical Form (DCF), Jordan Canonical Form
(JCF), controllability, observability of control system, Time domain analysis of control
system, Stability of control system, Rowth Hurwitz criterion.

Indicative Contents

Learning and Teaching Strategies

aabeil) g alail) ilia il sin

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
5 their critical thinking skills. This will be achieved through classes, interactive tutorials
Strategies and by considering type of simple experiments involving some sampling activities that

are interesting to the students.




Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4o
dradll I Il elasiall quhdl Joxxdl b gonl CIUall laiiall (gl Jo! '
Unstructured SWL (h/sem) g7 Unstructured SWL (h/w) g
el 3 LIl plaziedl e golyldl Josdd! e gl (Ul @latiall e (bl ol '

Total SWL (h/sem)

Gt s LIl k»,J&.H +bdl Jodd! 1>0

Module Evaluation

A Al 3alal) a.us.\
Time/Nu Relevant Learning
- Weight (Marks) Week Due S—

Formative Quizzes 4 10% (10) 3,6,11,14 LO#1,5,8and 9
assessment Assignments 8 5% (5) 2to 12 LO#1,2,4,67,8and 9
Summative Midterm Exam 2 hr 25% (25) 8 LO#1-5
assessment Final Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

@B e pul) el

Material Covered

Week 1 Introduction to control system, Basic Components of a Control System, Open loop and closed loop
control system

Week2 | gjock diagram and block diagram reduction

Week 3 | signal flow graph; Masson gain formula

Week4 | \jathematical model

Week 5 State space representation: State equation, output equation

Week 6 state transition Matrix, state transition equation,

Week 7 From Differential Equations to State Diagrams, From State Diagrams to Transfer Function,

Week 8 | \jid-term Exam

Week 9

From State Diagrams to State and Output Equations, Characteristic Equations, state diagram




Week 10 | Controllability Canonical Form (CCF), Observability Canonical Form ( OCF ), Diagonal Canonical Form
(DCF), Jordan Canonical Form (JCF),
Week 11 Controllability and observability of control system
Week 12 | Time domain analysis of control system: Typical Test Signals for the Time Response of Control Systems, The Unit-
Step Response and Time-Domain Specifications, Steady-State Error steady-state error
Week 13 transient response of Transient Response of a Second-Order control system
Week 14 | siapility of control system,
Week 15 | Rowth Hurwitz criterion
Week 16 | preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
iRl e gl el
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Week 8
Week 9
Week 10
Week 11
Week 12
Week 13
Week 14
Week 15

Learning and Teaching Resources
u;:\_).lﬂ\J (Jaﬂ\ JJL&.AA

Available in the
Text
Library?




Required Texts

Automatic Control Systems 9th Edition

by Farid Golnaraghi, Benjamin C. Kuo

Yes

Recommended Texts

by Katsuhiko Ogata

Modern Control Engineering, 5" Edition

No

Websites
Grading Scheme

Group Grade gest:yi] Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good BEevE 80 -89 Above average with some errors
(S:(;:tielsgoG)roup C - Good NVes 70-79 Sound work with notable errors

D - Satisfactory osgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.



https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Farid+Golnaraghi&text=Farid+Golnaraghi&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Benjamin+C.+Kuo&text=Benjamin+C.+Kuo&sort=relevancerank&search-alias=books
https://www.amazon.com/Katsuhiko-Ogata/e/B000AQ4HX0/ref=dp_byline_cont_book_1

MODULE DESCRIPTION FORM
duwy I 8oLl Caso g 73900

Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Electronics and Communications Lab. Il | Module Delivery

Module Type Core O Theory

Module Code EEEC312 oeure

ECTS Credits 4 [ Tutorial
O Practical

SWL (hr./sem) 100 ] Seminar

Module Level 3 Semester of Delivery 6

Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)

Module Leader el Sy ool e-mail | cwdl pusy oAV wul

Module Leader’s Acad. Title ol 4. Module Leader’s Qualification Balgad!

Module Tutor e-mail

Peer Reviewer Name calodl azlye ool e-mail ijﬁy\ oy

SD‘:::tiﬁc SISO 01/06/2023 Version Number | 1.0

Relation with other Modules
6 AY) Al )l gall ae A8
Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents

LaliyYl Olgizally phatll g5l g Ayl Bl Ll

Module Aims
Gyl Baledl Colual

1. To handle laboratory equipment and electrical elements professionally and
scientifically.
To analyze electrical circuits and comprehend their operational principles.
To cultivate a scientific mindset in the student by interpreting practical
results based on theoretical concepts.

4. To enhance the student's capability to design basic electronic circuits in
accordance with their scientific aptitude.

5. To analyze and simulate circuit processes using various software tools on
electronic calculators and compare the analysis results with practical
outcomes.

Module Learning
Outcomes

olel) @laidl Ol y3en
Ayl

1. Dealing with laboratory equipment and electrical elements in a professional
and scientific manner(i).

2. Ability to analyze electrical circuits and understand the nature of their
work(ii).

3. Building a scientific mentality for the student through his ability to interpret
the practical results according to theoretical concepts(iii).

4. Develop the student's ability to design simple electronic circuits in line with
his scientific abilities(iv).

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(v).

Indicative Contents
dolin Y wlgisad|

Indicative content includes the following.
Part A - Circuit Components and values

Digital Counter, Amplitude Modulation and Demodulation , Analysis of FM , 8086
Study of Finite Length Dipole Antenna , PCM , Design of a timer using the IC-555, No
load test of D.C. shunt generator, Digital —To- Analog Converters , Voltage regulators
No load test of D.C. shunt generator and Speed and Direction Control of D.C shunt
Motor using voltage control [10hrs.]
Quizzes [1 hr.]
Part B- Circuit reduction
Class A Power Amplifier and Phase Splitter, Push-Pull & Complementary Power
Amplifiers (Class AB power amplifier), Transmission line characteristics (Coaxial Cable),
Three Phase Power Measurements, Speed and Direction Control of D.C shunt Motor
using voltage control method and Encoder& Decoder. [20 hrs.]
Revision problem and tutorial classes [10hrs.]
Quizzes [1 hr.]




Learning and Teaching Strategies

aabeil) g alail) Cilua il sind

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
. their critical thinking skills. This will be achieved through classes, interactive tutorials
Strategies and by considering type of simple experiments involving some sampling activities that

are interesting to the students.

Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4

duadll U3z Il elaziadl (gohyldl Jozd! b gueanl Ual) @laiall gyl Jonll

Unstructured SWL (h/sem) 37 Unstructured SWL (h/w) 5

duadl U3 LIl plaziadl p golydll Jood! L gl JUal) @laiall e gyl Josnll

Total SWL (h/sem)
ol M5 CIUal S gl Jass)

100

Module Evaluation
3»_.}...»\).3.“ XA eyﬁ

Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes 1 10% (10) 4,8,12 All
Formative

Report 2 10% (10) 1to 15 All
assessment

Practical Exam 1 20%(20) 8,15
Summative Theoretical Exam 1 10% (10) 7 All
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Lab. Syllabus)
DRl e sl mleiall

Material Covered

Week 1 Operational amplifier

Week 2 Operational amplifier application




Week 3 Digital Counter
Week 4 Amplitude Modulation and Demodulation
Week 5 Analysis of FM.
Week 6 8086
Week 7 Study of Finite Length Dipole Antenna
Week 8 PCM
Week 9 Design of a timer using the 1C-555
Week 10 | No load test of D.C. shunt generator
Week 11 Digital —To- Analog Converters
Week 12 | Voltage regulators
Week 13 No load test of D.C. shunt generator
Week 14 | Speed and Direction Control of D.C shunt Motor using voltage control
Week 15 | 8086 application
Learning and Teaching Resources
ol ?L.SS\ laa
Text Available in the
Library?
Required Texts No
Recommended Texts No
Websites




Grading Scheme

Group Grade daxd| Marks (%) | Definition

A - Excellent sl 90 - 100 Outstanding Performance

B - Very Good I dae 80 -89 Above average with some errors
(S:(;:tiefgoc-)iroup C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory Jaugie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl 08) Cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM

duwy I 8oLl Caso g 73900

Module Information

:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Engl ish Language Module Delivery
Module Type Support Theory

[ Lecture
Module Cod

odule Code EEEC313 O Lab

ECTS Credits 2 O Tutorial

O Practical
SWL (hr/sem) 50 Seminar
Module Level 3 Semester of Delivery 6

. . . 2 - (Electrical . .
Administering Department ) ) UoM2 - (Engineering)
Engineering) College
Module Leader Dr. Mohammed Tariq Yaseen e-mail | mtyaseen@uomosul.edu.iq
Module Leader’s Acad. Title Module Leader’s Qualification Doctor
Module Tutor e-mail
Peer Reviewer Name ol azlyas ol e-mail | o83 oy
Scientific C ittee A |
L L A 10/06/2023 Version Number 1.0
Date
Relation with other Modules
6 AY) Al )l gall ae 28)

Prerequisite module None Semester None
Co-requisites module None Semester None




Module Aims, Learning Outcomes and Indicative Contents
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Module Aims

Gyl Bala)l Colua]

The aims of the module are to

1.

no

&

Foster the development of problem-solving skills, with a particular
emphasis on speaking, reading, writing, and listening, while also gaining
a comprehensive understanding of the English language as a foreign
language through the utilization of various techniques.

Comprehend the fundamental principles of the English language.
Explore the foundational concepts essential for learning the key
principles of English grammar and expanding English vocabulary.
Establish a solid foundation for proficient English writing and speaking.
Gain a comprehensive understanding of constructing grammatically
accurate English sentences.

Module Learning
Outcomes

53lall @lall Sl e
WY

Upon completing the course, students will be able to:

1.

2.

ok

11.

12.

13.

14.

Demonstrate proficiency in utilizing main and auxiliary verbs, as well as
pOossessive pronouns.

Compile a comprehensive list of words associated with questions and
various subject pronouns.

Engage in conversations concerning social expressions and personal
information, particularly regarding jobs, using affirmative, negative, and
interrogative sentences.

Discuss the usage of adjectives and their placement within sentences.
Construct simple present sentences using "I," "we," "you," and "they,"
and accurately define the usage of articles.

Describe the present simple tense utilizing "he" and "she," and explore
adverbs of frequency.

Identify basic question words and demonstrative pronouns, and
effectively apply them in different contexts.

Examine the usage of "there is/are™ and various prepositions.

Analyze the structure of simple past sentences and irregular verbs.

. Explain the negative and interrogative structures of simple past tense

sentences, along with adverbs associated with the past tense.

Recognize the usage of multiple adverbs and the use of "can/can't” in
sentences, while explaining requests and offers.

Elaborate on the usage of "like" and "would you like," as well as the
application of "some" and "any" in various expressions.

Discuss the application of the present continuous tense and distinguish it
from the present simple tense.

Explain the structures employed to refer to future plans.

Indicative Contents
Aol Y wlgisal!

The indicative content of the course comprises the following:

1.

Introduction to the significance of English language acquisition and its
role in social communication.




2.

3.

4.

Application and practice of various tenses, such as present and past
tenses.

Comprehensive exploration of key concepts, including offers, requests,
future, personal expressions, and different tenses.

Utilization of a range of skills to facilitate English language learning,
including listening, reading, writing, and speaking. Additionally,
providing diverse examples to enhance understanding of concepts and
structures.

Learning and Teaching Strategies

abeil) g alail) Cilia il sind

Strategies

The main strategies adopted in delivering this module include:

Encouraging active participation and fostering critical thinking skills
through engaging students in discussions.

Applying the communicative approach to enhance students' English
language learning skills and enable effective communication.
Incorporating authentic materials in the classroom to create a realistic
and immersive learning experience.

Emphasizing student motivation and promoting their engagement in the
learning process.

Enhancing interaction and communication skills to achieve greater
success in English language proficiency.

Student Workload (SWL)
Ul ) Jaall

Structured SWL (h/sem) 33 Structured SWL (h/w) 5
dwad)l I Il elasiall bl Joxxdl e gl CUall lasiall (gl Jo|
Unstructured SWL (h/sem) 17 Unstructured SWL (h/w) 1
duadl s CIlall platiadl p gelyldl Joodd! e gl Ul @latiall e (bl ool

Total SWL (h/sem)

Jradll M5 CIUal U1 gl Jass)

50




Module Evaluation

d) Al Balal) PRTEY
Time/Nu Relevant Learning
mber Weight (Marks) Week Due S—
Quizzes 2 10% (10) 5and1 LO #1,3 and 6,13
Formative Assignments 2 10% (10) 2and 12 LO#2,4and 7,12
assessment Projects / Lab. 1 10% (10) Continues
Report 1 10% (10) 13 LO #5, 8,9, and 10
Summative Midterm Exam 1hr 10% (10) 7 Lo#1-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Lg).LuS\ (= Yl GL@_\A\
Material Covered
Week 1 Develops further knowledge of the grammar and of essential vocabulary in order to lead the
students to an advanced level of proficiency.
Week2 | Emphasis is placed on developing listening
Week3 | Emphasis is placed on developing speaking,
Week4 | Emphasis is placed on developing reading
Week 5 Emphasis is placed on developing writing
Week 6 | orammar and fundamental writing skills
Week7 | Midterm Exam
Week 8 Understand the main ideas of a variety of written and spoken texts
Week 9 Participate effectively in a short conversation using appropriate language.
Week 10 | ggo|ect appropriate vocabulary to talk about feelings and experiences.
Week 11 | gg|ect appropriate vocabulary to talk about opinions and experiences.
Week 12 Recognize, understand and use a number of phrasal verbs and collocations.
Week 13 | Effective organizational strategies that include introductions, and paragraphs.
Week 14 | Effoctive organizational strategies that include transitions, and conclusion.
Week 15 | Revision
Week 16 Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)
iRl e sl el

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

u.u..gjﬂ\} (,L._“d\ JJLAAA

Learning and Teaching Resources

Available in the
Text
Library?
John and liz Soar. (New Headway Beginner) 4" edition.
Required Texts Yes
Oxford: Oxford University Press.
Recommended Texts No
Websites
Grading Scheme
Group Grade gest:i] Marks (%) | Definition
A — Excellent il 90 - 100 Outstanding Performance
B - Very Good (BESNVES 80-89 Above average with some errors
(S:(;:c_e;:)s)roup C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Jawgie 60— 69 Fair but with major shortcomings
E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX - Fail (Axdlandl WiB) Cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Engineering Analysis | Module Delivery
Module Type Basic Theory
Module Code EEPM301 Iflalt.,ecture
ECTS Credits 4 Tutorial
O Practical
SWL (hr./sem) 100 O Seminar
Module Level 3 Semester of Delivery 5
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader ]ty ool e-mail | cuwdl pusy 39ASIY wul
Module Leader’s Acad. Title ol 4l Module Leader’s Qualification Balgad!

Module Tutor Dr. Riyadh Zaki Sabry e-mail riyadhzaki@uomosul.edu.iq
Peer Reviewer Name bl 22lya ol e-mail iji!)l\ oy

ientifi . A |
Sclentific Committee Approva 01/06/2023 Version Number | 1.0

Date

Relation with other Modules

6 AY) Al )l gall ae 28)

Prerequisite module

Engineering Mathmatics |

Semester

Co-requisites module

Engineering Mathmatics Il

Semester




Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
Gyl Balall Colua]

On successful completion of this subject, students must be able:

* To understand the concepts of z transform and to solve the

difference equations.

e Teaching student, the basic principles of function of complex

variables.

Module Learning
Outcomes

alel) @laidl Ol y3en
Ayl

Discrete time system analysis Z-transforms Inverse Z-transform

Difference equations

Series solution of differential equation. Power series Frobenious

method Bessel differential equation Solutions of Bessel's Equation
Applications of Bessel's Equation, functions of complex variables, ;
Analytic functions integrations.

Indicative Contents
dolin Y wlgisad!

Learning and Teaching Strategies

pdatl) g alatl) laas) yiul)

Strategies

The main strategy that will be adopted in delivering this module is to encourage

students’ participation in the exercises, while at the same time refining and expanding

their critical thinking skills.

Student Workload (SWL)
Lc}.u.u\ \Ongqwgu\Jﬂ\ Jaall

Structured SWL (h/sem) 63 Structured SWL (h/w) 42
el I Clall plaiall gyl o) e gl Ual) @baziall (gulpall Jool
Unstructured SWL (h/sem) 37 Unstructured SWL (h/w) 24
Jnadll I3 Jlall platiall pe gyl Josxll b gl JUal) laiiall p& gubydl Jomrll

Total SWL (h/sem) 100

Jodll I35 IUall KU1 gyl Jazell




Module Evaluation

d) Al Balal) PRTtY
Time/Nu Relevant Learning
mber Weight (Marks) Week Due S—

Quizzes 1 10% (5) 4,8,12 LO #1,5,8and9
Formative Assignments 10 10% (5) 2to 12 LO#1,2,4,67,8and 9
assessment Projects / Lab. 0 0% (25) Continuous All

Report 0 0% (0)
Summative Midterm Exam 2 hr 20% (10) 7 LO#1-5
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

bl o gl mleiall

Material Covered

Week1 | Discrete time system analysis , Z transform; sampling
Week2 | Regjon of convergence

Week3 | hroperties of z transform

Week4 | hroperties of z transform

Week5 | |nverse Z transform

Week6 | conyolution

Week7 | Difference equations

Week 8 | Mid-term Exam

Week9 | |nyerse Z transform

Week 10 | serjes solution of differential equation

Week 11 | power series Frobenious method

Week12 | pessel differential equation

Week13 | 5o|utions of Bessel's Equation Applications of Bessel's Equation
Week 14 | £ynctions of complex variables.

Week 15

functions of complex variables, ; Analytic functions integrations




Week 16

Preparatory week before the final Exam

u.u..g‘)ﬂ\} (J’_\S\ J.‘:L.a.q

Learning and Teaching Resources

Available in the
Text
Library?
Advanced Engineering
. Mathematics, Erwin Kreyszig, John Wiley & Sons, Inc;
Required Texts 10 Ed.: 2011. Yes
Recommended Texts | Advanced Engi_neering Mathemqtics Yes
Cengage Learning, Seventh Edition., 2007.

Websites
Grading Scheme

Group Grade adkaxd| Marks (%) | Definition

A - Excellent kel 90 - 100 Outstanding Performance

B - Very Good I de 80-89 Above average with some errors
(Ssu(;:tiels;oG)roup C - Good NVes 70-79 Sound work with notable errors

D - Satisfactory ogio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM

duwy I 8oLl Caso g 73900

Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Transmission Systems Module Delivery
Module Type Core Theory
Module Code EEPM302 S t:cbture
ECTS Credits 6 Tutorial
O Practical
SWL (hr./sem) 150 0 Seminar
Module Level 3 Semester of Delivery 5
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el Sy ool e-mail | cuwdl pusy 39ASIY wl
Module Leader’s Acad. Title ol 4. Module Leader’s Qualification Balgad!
Module Tutor Dr. Saad Enad Mohammed e-mail saadmohamed@uomosul.edu.iq
Peer Reviewer Name calall azlys ol e-mail ijﬁy\ oy
SDZ:::tiﬁc Committee Approval 01/06/2023 Version Number | 1.0
Relation with other Modules
AV A jall 3l sall ae A8l
Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
LalanYl Olgizally platll gL g drslyll! Balell Gl

Module Aims
Gyl Baladl CBlua]

1.

Introduction to power transmission systems: The module aims to provide an
overview of power transmission systems, including their importance in
electrical power distribution networks. Students learn about the role of power
transmission in delivering electricity from power plants to distribution
substations.

Study of transmission system components: The module aims to familiarize
students with the various components of a power transmission system. This
may include topics such as transformers, circuit breakers, transmission lines,
insulators, and protective devices. Students learn about the functions,
characteristics, and operational considerations of these components.
Understanding transmission line parameters: The module aims to provide an
understanding of transmission line parameters such as resistance, inductance,
capacitance, and conductance. Students learn how these parameters affect
the performance and efficiency of power transmission systems.

Safety and environmental considerations: The module aims to emphasize
safety practices and environmental considerations associated with power
transmission systems. Students learn about safety protocols, grounding
techniques, electromagnetic fields, and environmental impacts of
transmission line construction and operation.

Practical application and problem-solving: The module aims to develop
practical skills in students for designing, analyzing, and troubleshooting power
transmission systems. This may involve laboratory experiments, simulation
exercises, case studies, and projects to reinforce theoretical concepts.

Module Learning
Outcomes

ol @daddl Ol y3eo
|

Upon completion of the course, the student will be able to:

Demonstrate knowledge and understanding of the principles, theories, and
concepts related to power transmission systems.

Explain the role and importance of power transmission systems in electrical
power distribution networks.

Identify and describe the components of power transmission systems, such
as transformers, circuit breakers, transmission lines, and protective devices.
Understand the parameters and characteristics of transmission lines,
including resistance, inductance, capacitance, and conductance.

Apply problem-solving skills to troubleshoot and resolve issues related to
power transmission system operation and performance.

Apply knowledge of power system reliability and maintenance techniques to
ensure the proper functioning of transmission systems.

Utilize appropriate tools and techniques to analyze and improve the efficiency
and reliability of power transmission systems.




Indicative Contents
dyolin Yl wlgisall

Indicative content includes the following.

Introduction of Transmission Systems: Choice of Transmission Voltage, Overhead Transmission

Lines (OHTL), Electrical Calculations of OHTL, Mechanical calculations of OHTL, Insulators of
OHTL, Corona. [24 hrs.]

Revision problem and tutorial classes [4 hrs.]

Quizzes [2 hr.]

Representation of Overhead Transmission Lines: Short and Medium Transmission Lines, Long

Transmission Lines, Incident and reflected voltage, General Circuit Constant. [24 hrs.]
Revision problem and tutorial classes [6 hrs.]

Quizzes [2 hr.]

Electrical Power Cables (EPC): Capacitance of EPC, Current Rating of Cables. [12 hrs.]

Revision problem and tutorial classes [3 hrs.]
Quizzes [1 hr.]

Learning and Teaching Strategies

a5 aleil il yind

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.




Student Workload (SWL)
le sand V0 J 0 gune callall ol 5ol Jasll

Structured SWL (h/sem) 28 Structured SWL (h/w) c
i)l 3 CIall elaziadl (golyldl Josdd! e gueanl Ul @latiall byl Josnll
Unstructured SWL (h/sem) 2 Unstructured SWL (h/w) c
el UM LIl elaziedl e gohyldl Josxd! L gl JUal) laiiall p& (gulydl Jonll

Total SWL (h/sem)
Jradd] I3 CIUall S gyl Jasd!

150

Module Evaluation

A Al 3alal) a.us.\
Time/Nu Relevant Learning
e Weight (Marks) Week Due R

Quizzes 1/5 20% (20) 2,7,8,12,14 LO#2,3,4,5and 8
Formative Assignments 5 20% (20) 2to 15 LO#2,4,5,7,and 8
assessment Projects / Lab.

Report
Summative Midterm Exam 1.5 hr 10% (10) 7 LO#1-6
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
@bl e pul) el

Material Covered

Week1 | |ntroduction Transmission Systems

Week2 | choice of Transmission Voltage.

Week 3 Overhead Transmission Lines (OHTL).

Week4 | Electrical Calculations of OHTL.

Week 5 | Mechanical calculations of OHTL.

Week 6 | |nsulators of OHTL.

Week7 | corona

Week 8 | Representation of OHTL.

Week 9 Short and Medium Transmission Lines (TL).

Week 10 | |ongTL.

Week 11 | |ncident and reflected voltage.

Week 12 | General Circuit Constant.

Week 13 | E|ectrical Power Cables (EPC).

Week 14 | capacitance of EPC.

Week 15 | current rating of Cables.

Week 16 | preparatory week before the final Exam

Learning and Teaching Resources

U’“:’Jﬂ\} (‘Jaﬂ\ JJLAAA

Available in the

Text .
Library?
Required Texts 1. Acoursein Electrical Power by J. B. Gupta. Yes
Recommended Texts 2. Principles of Power Systems by V. K. Mehta. No

Websites




Grading Scheme

Group Grade geRt] Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good I due 80 -89 Above average with some errors
(S:(;:tiefgoc)iroup C - Good dax 70-79 Sound work with notable errors

D - Satisfactory Jawgie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Axlaadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title AC Machines Module Delivery
Module Type Core Theory

O Lecture
Module Code EEPM303

O Lab
ECTS Credits 6 Tutorial

O Practical
SWL (hr./sem) 150 O Seminar
Module Level 3 Semester of Delivery 5
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el Sy ool e-mail oandid] ) (39 ASIVT o)
Module Leader’s Acad. Title ol 4. Module Leader’s Qualification Balgad!

Module Tutor Dr. Yasir M.Y. Ameen e-mail Yasir_752000@uomosul.edu.iq
Peer Reviewer Name bl 2=lya ol e-mail iji!)l\ oy
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10.

11.

Understand the concept of rotating magnetic field and understand the
principles of the rotating AC machines (induction machines and synchronous
machines).

Understand and know how to use the equivalent circuit of the induction
machine and the synchronous machine.

Understand power flows and the power flow diagram.

Understand the torque-speed characteristic curve.

Understand the philosophy and benefits of speed control methods, starting
methods and braking methods.

Understand the induction machine used as a generator.

Understand the phasor diagrams for a synchronous machine. Understand the
equations for power and torque in a synchronous machine, understand how
terminal voltage varies with load in a synchronous generator operating alone.

Understand the conditions required to parallel two or more synchronous
generators, and understand the operation of synchronous generators in
parallel with infinite bus.

Understand the static stability limit of a synchronous generator. Understand
synchronous machine ratings, and what condition limits each rating value.

Understand the effect of governor set point changing, load changing and field
current changing on the synchronous machine variables.

Understand how and why power factor varies as synchronous motor field
current varies -the "V" curve.

Module Learning
Outcomes
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1-

2-

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

Explain the concept of a rotating magnetic field and its significance in AC
machines.

Demonstrate a comprehensive understanding of the principles underlying
the operation of induction machines and synchronous machines.

Apply equivalent circuit models to analyze and predict the behavior of
induction machines and synchronous machines.

Analyze power flows and power flow diagrams in AC machines, considering
factors affecting power transfer and distribution.

Interpret and analyze torque-speed characteristic curves, enabling the
prediction of machine performance under different operating conditions.
Evaluate and understand the operation of induction machines as generators,
including considerations for efficient generator mode operation.

Construct and interpret phasor diagrams for synchronous machines, and use
them to analyze and predict machine behavior.




8- Formulate equations for power and torque in synchronous machines and
demonstrate an understanding of how terminal voltage varies with load in a
synchronous generator operating independently.

9- Identify and comprehend the conditions required for parallel operation of
synchronous generators, and evaluate the operation of synchronous
generators in parallel with an infinite bus.

10- Assess the static stability limit of synchronous generators and understand
synchronous machine ratings, recognizing the factors that limit each rating
value.

11- Analyze the effect of changing governor set points, loads, and field currents
on synchronous machine variables, and predict the impact of these changes
on machine performance.

12- Analyze the relationship between synchronous motor field current and
power factor variations using the "V" curve, explaining how and why power
factor varies in synchronous motors.

Indicative Contents
dolin Y wlgisal!

Indicative content includes the following.
Part A: Overview [10hr]

1- Introduction to AC Machines.

- Overview of AC machines and their importance in electrical engineering .
- Historical background and development of AC machines

2- Rotating Magnetic Field

-Concept of a rotating magnetic field

-Generation and properties of a rotating magnetic field

Part B: Induction Machines [25 hr]

-Construction and working principles of induction machines
-Induction machine equivalent circuit.

-Power and torque equations in induction motor
-Torque-speed characteristics of induction machines.
-speed control methods of induction motor.

-Finding equivalent circuit parameters.

-Induction machine as a generator.

Part C: Synchronous Machines [40 hrs]

-Construction and working principles of synchronous machines

-Synchronous machine equivalent circuit

-Phasor diagrams for synchronous machines

-Power and torque equations in synchronous machines and Power Flow Diagrams

-Variation of terminal voltage with load in synchronous generators

-Synchronous Generators operating alone.

-Parallel Operation of Synchronous Generators and Conditions required for parallel operation
of synchronous generators

-Operation of synchronous generators in parallel with an infinite bus

-Stability and Ratings of Synchronous Generators




-Effect of governor set point changes and filed current changes on synchronous generator
variables
-Impact of load changes and filed current changes on synchronous motor performance.

Synchronous machine "V" Curves.

Learning and Teaching Strategies
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Strategies

Lectures: Conduct regular lectures to deliver theoretical concepts and foundational
knowledge. Use multimedia presentations, diagrams, and examples to enhance
understanding. Encourage student participation through discussions and questions.

Practical Laboratory Sessions in cooperation with the Course of the Power and
Machine Lab to provide students with practical experience in operating AC machines.

Case Studies and Problem-Solving Exercises: Assign case studies and problem-solving
exercises that simulate real-world scenarios related to AC machines. Encourage
students to apply their theoretical knowledge to analyze and solve these problems,
fostering critical thinking and problem-solving skills.

Group Discussions and Peer Learning: Organize group discussions and collaborative
learning activities where students can discuss and share their understanding of AC
machines. Encourage peer-to-peer teaching and learning, promoting active
engagement and the exchange of ideas.

Simulations and Virtual Labs: Utilize computer-based simulations and virtual labs to
supplement practical learning. These tools can provide interactive experiences and
allow students to experiment with different AC machine configurations and operating
conditions.

Guest Lectures and Industry Visits: Invite industry experts or guest lecturers to share
their practical experiences and insights related to AC machines. Arrange visits to
relevant industrial facilities to provide students with exposure to real-world
applications and challenges.

Online Resources and Learning Management Systems: Provide access to online
resources, including lecture notes, reference materials, and interactive tutorials.
Utilize a learning management system to facilitate communication, assignment
submissions, and online discussions.

Assessments: Design a variety of assessments, including quizzes, assignments, and
examinations, to evaluate students' understanding of the course material. Incorporate
practical assessments, such as simulation-based projects, to assess hands-on skills.




Feedback and Progress Monitoring: Provide timely and constructive feedback to
students on their assignments and assessments. Monitor students' progress
throughout the course and offer additional support or clarification when needed.

Industry-Engaged Projects: Assign project work that requires students to apply their
knowledge of AC machines to real-world problems or industry-related challenges. This
could involve designing a motor control system, optimizing power flows, or analyzing
the performance of a synchronous generator.

By employing a combination of these learning and teaching strategies, students can
develop a solid theoretical understanding of AC machines while also gaining practical
skills and the ability to apply their knowledge in real-world scenarios.

Student Workload (SWL)

Structured SWL (h/sem) 28 Structured SWL (h/w) s
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Unstructured SWL (h/sem) 2 Unstructured SWL (h/w) 18
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150

Module Evaluation
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Time/Nu Relevant Learning
. Weight (Marks) Week Due S

Quizzes 3 15% (15) 2,7,14 LO #1, 2-6, 7-11
Formative Assignments 2 10% (10) 2to 14 LO #2-6,7,8,10,11
assessment Projects / Lab. 0 0% (0)

Report 1 5% (05) 14 All
Summative Midterm Exam 1.5 hr 10% (10) 7 LO#1-6
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
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Material Covered

Week 1 Introducing to rotating electrical machines and their classifications, Introducing to Rotating MMF
Theorem.

Week 2 | Construction and characteristics of 3-phase induction motors, Equivalent circuit of three-phase
induction machines.

Week 3 Power and torques in three-phase induction machines, Maximum torque and Torque-Speed
characteristics.

Week 4 NEMA Design classes of induction motor rotors, Tests to obtain equivalent circuit parameters.

Week 5 Speed control, starting and braking methods of three-phase induction motors.

Week 6 Introduction to Induction generators, Induction generators operating.

Week 7 | Construction and characteristics of 3-phase synchronous machines, Derive the equivalent circuit of
the synchronous machines, and understand power and torques equations

Week 8 Phasor diagram of synchronous machines for different conditions

Week 9 Operating synchronous generator alone (P-F and Q-V characteristics), Conditions and advantages of
parallel operation of S.G, operating with another generator.

Week 10 | Parallel operation of S.G with infinite busbar, Understand the effect of Changing governor set point
and changing of the field current

Week 11 | pating Limitations of Synchronous generator.

Week 12 | Synchronous motors, equivalent circuit, PF control, effect of load changing and field current
changing on the motor variables.

Week 13 | Phasor diagrams of synchronous machine and V-curves for different cases, Starting methods of
Synchronous motors

Week 14 | Open and short circuit tests and obtain equivalent circuit parameters, Voltage regulation of
synchronous generator

Week 15 | General review.

Learning and Teaching Resources
wjjﬁ\j (Jsuj\ J.JLAA
Available in the
Text .
Library?
Stephan J. Chapman., Electric Machinery Fundamentals, (5th
Required Texts Edition), McGraw-Hill, New York,2012. AS PDF




Recommended Texts

J. Hindmarsh, Electrical Machines and their applications,
(4% Edition), Pergamon Press, Oxford. New York. 1977.

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

dadan "Ciglicadl HLil 5K " dnaid 91.(‘— elud 3 9 durw doxo Juwob o
1989 Juogell drol

AS PDF

Websites
Grading Scheme

Group Grade gest:yi] Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good BEevE 80 -89 Above average with some errors
(S:(;:tielsgoG)roup C - Good NVes 70-79 Sound work with notable errors

D - Satisfactory ogio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information
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Module Title Electrical Measurements Module Delivery
Module Type Basic Theory

O Lect
Module Code EEPM304 ecture

O Lab
ECTS Credits 4 Tutorial

O Practical
SWL (hr./sem) 100 O Seminar
Module Level 3 Semester of Delivery 5

Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el Sy ool e-mail o] ) (39 ASIVT ol

Module Leader’s Acad. Title

ol )

Module Leader’s Qualification
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Scientific Committee Approva 01/06/2023 Version Number | 1.0
Date
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A Dl 5ol 3 sall ae 48l
Prerequisite module Basics of Electrical Engineering | Semester One
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
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1. To understand what is the electrical measurements.

2. To learn what is instrumentation system.

3. To know what are the sources of errors in electrical measurements and how to
fix them.

4. To familiarize the students to various types of measuring instruments and their
performance characteristics.

5. To design the multi-range ammeters, voltmeters and ohmmeters for both AC
and DC circuits.

6. To learn the bridges and their types and how to use them in electrical
measurements.

7. To know the oscilloscopes and their applications

8. To explain what are the transducers and their types and their usage in
measurements.

Module Learning
Outcomes

8ol @daddl Ol y3e0
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Student is able to understand the basic principles of measuring instruments related
to Electrical Engineering and choose a proper measuring instrument suitable for any
given application taking into consideration the operating conditions

Indicative Contents
doli Y wlgisad!

Indicative content includes the following.

Part A — Electrical Measurement Principle

Basics, instruments classifications, linearity, Errors. Units
[12 hrs.]

Revision problem and tutorial classes [3 hrs.]

Quizz [1 hr.]

Part B- Electromechanical instruments

Principle work, Torques types, PMMC, multi-range voltmeters, ammeters, ohmmeters,
rectifier type voltmeter.

[10 hrs.]

Revision problem and tutorial classes [3 hrs.]

Quizz [1 hr.]

Mid-term exam [2 hr.]

Part C- Oscilloscope and bridges

Oscilloscopes and their applications, DC and AC bridges.
[12 hrs.]

Revision problem and tutorial classes [3 hrs.]

Quizz [1 hr.]

Part D- Transducers

Transducers, types applications.

[8 hrs.]

Revision problem and tutorial classes [3 hrs.]
Quizz [1 hr.]

Final exam [3 hrs]




Learning and Teaching Strategies
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The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and
Strategies expanding their critical thinking skills. This will be achieved through classes,
interactive tutorials.

Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Jad)l I Jlall plasiall (qwlyld! o) b genl CUall laiiall (gl Jo!
Unstructured SWL (h/sem) 37 Unstructured SWL (h/w) 5
)l I CIlall claiall 48 guhdl Jodl b el CUall elaiiall g gyl Josnll

Total SWL (h/sem)
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100

Module Evaluation
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Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 4 20% (20) 3,6,11and13 LO#1,5,8and9
LO#1,2,4,67,8,9,10
Formative Assignments 10 20% (20) 3to12
and 12

assessment

Projects / Lab. ---- ----

Report 0 0% (0) - -—--
Summative Midterm Exam 2 hr 10% (10) 9 LO#1-8
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
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Material Covered

Week 1 Basic Concept of electrical measurements, what are the Instrument, Resolution. Accuracy, Precision,
etc. What are the instrumentation system with some example

Week 2 Classification of measurements instruments, the linearity of measurements instruments.

Week 3 Units and system of units, Sl units, fundamental and derived units

Week 4 Errors in electrical measurements, How to reduce them.

Week 5 Electromechanical instrument, How it is work, the torque types, Examples

Week 6 Permanent magnet moving coil PMMC, Multi-range Voltmeter and Ammeter design. Examples.

Week 7 | Series and shunt ohmmeter design, voltmeter-ammeter method to resistance
measurement. Examples.

Week 8 Rectifier type voltmeter. Examples.

Week 9 Mid-term exam

Week 10 | ogcilloscope

Week 11 | Ogcilloscope applications

Week 12 | pirect current bridges

Week 13 | Ajternative current bridges

Week 14 | 1ransducers, their types, how to classify them.

Week 15 Resistance, inductive, capacitive change transducers

Week 16

Final Exam




Learning and Teaching Resources
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Available in the
Text
Library?

Electronic Instrumentation And Measurements Techniques

Required Texts Yes
by William David copper.

Electrical and Electronic Measurements

Recommended Texts No
by Dr. Ahmed A. Montaser

Websites
Grading Scheme

Group Grade gest:yi] Marks (%) | Definition

A - Excellent kel 90 - 100 Outstanding Performance

B - Very Good BEgevE 80 -89 Above average with some errors
(Ssut;:tielsgoG)roup C - Good NVes 70-79 Sound work with notable errors

D - Satisfactory osgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.



https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=William+Hayt&text=William+Hayt&sort=relevancerank&search-alias=books

MODULE DESCRIPTION FORM
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Module Information
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Module Title Power Electronics |1 Module Delivery
Module Type Core O Theory

Lecture
Module Code EEPM305

O Lab
ECTS Credits 6 Tutorial

[ Practical
SWL (hr./sem) 150 Seminar
Module Level 3 Semester of Delivery 5
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el Sy ool e-mail o] ) (39 ASIVT ol
Module Leader’s Acad. Title ol 4. Module Leader’s Qualification olgad!
Module Tutor 1-Dr. Mohamad N. Abdul Kadir e-mail makadr@uomosul.edu.iq
Peer Reviewer Name Dr Yasir Muhammed e-mail

Yonus

Scientific Committee Approval

Date 01/06/2023 Version Number | 1.0
Relation with other Modules
6 AY) Al )l gall ae A8
Prerequisite module 1-Power Electronics | Semester five
Co-requisites module Power and Machines Lab. Il Semester six

Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
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1. Introduce the undergraduate students to the principle of semiconductor
switch-based conversion in power electronics.

2. The analysis of power components and important factors when dealing with
nonsinusoidal quantities.

3. Focus on the features and benefits of power electronics circuits and apricate
its importance in modern electrical engineering systems such as energy
processing and conditioning.

4. To introduce the features and characteristics the common power switching
devices.

5. To introduce the single-phase and three-phase phase-controlled power
converter circuits.

6. To relate the steady state and transient analysis of phase-controlled power
converter circuits to the converter performance and design.

Module Learning
Outcomes

83l edaddl Ol y3e0
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By the completion of the course, the students should be able to:
1. Define the scope, tools types and applications of power converters.

2. Calculate the assess the figures of merits used to describe the quality of non-
ideal waveforms in power electronics converters.

3. Describe the behavioral characteristics and ratings of power switching
semiconductor devices such as diodes, Thyristors, MOSFETs and IGBTSs.

4. Analyze single-phase and three-phase power diode circuits, evaluate input-
output performance parameters with idealized load models.

5. Analyze single-phase and three-phase power SCR controlled rectifier circuits
with various load models.

6. Describe and Analyze the single-phase and three-phase SCR-AC controller
circuits with R and RL loads.

Indicative Contents
Aol Y wlgisad!

Indicative content includes the following.

Part A — Introduction, definitions and tools

Power Electronics: definitions, approach and applications. [2 hrs.]

Figures of Merits: Ripple factor, Total harmonic distortion, Form factor, Power factor (non-
sinusoidal waveform), conversion efficiency. [4 hrs.]

Review of circuit analysis tools [6 hrs.]

Quizzes [1 hr.]

Part B- Semiconductor Switching Devices

combining sources, Combining resistive elements in series and parallel, delta and star
transformation. [12 hrs.]

Revision problem and tutorial classes [8 hrs.]

Lab. [8 hrs.]

Quizzes [1 hr.]

Part C- Phase-controlled AC-DC converters




Kirchhoff’s laws and Ohm’s law. Introduction to mesh and nodal analysis, Introduction to
Thevenin and Norton theory, maximum power transfer, introduction to superposition theory.
[24 hrs.]

Revision problem and tutorial classes [16 hrs.]

Lab. [16 hrs.]

Quizzes [1 hr.]

Part D- Phase-controlled AC-AC controllers

Learning and Teaching Strategies
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Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering some activities through a simple project to guide the students to
self-learning, report writing and scientific debate skills.

Student Workload (SWL)
Lo sand V0 1 gune calllall ol 5ol Jaall

Structured SWL (h/sem) 63 Structured SWL (h/w) 4o
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Module Evaluation
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Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes 3 15% (15) 4,8,12 2,3,4,5
Formative

Assignments 2 10% (10) 5,13 2,3,4,6
assessment

Projects / Lab. 0 o | e




Report 1 5% (5) 11 3,5
Summative Midterm Exam 1 20% (20) 9 1-4
assessment Final Exam 3hr 50% (50) 16 1-6
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl o gl mleiall
Material Covered
Week 1 Introduction: Definitions, Power and Energy, Types of Conversion, Power Electronics Approach. The
role of switch in power converter, Energy recovery.
Week 2 Power Computations: Mean, RMS, Figures of Merits
Week 3 Methods of Analysis of switching circuits: closed form solution, discrete analysis, Fourier-based
analysis
Week 4 Power Diodes: Steady-state characteristics, basic parameters and ratings, transient characteristics,
Special Diodes.
Week 5 SCRs: Steady-state characteristics, basic parameters and ratings, controlling SCR by gate pulses.
Week 6 Half-wave diode rectifiers: R-load, RL-Load, freewheeling diode and capacitor filter.
Week 7 Full-Wave diode rectifier R, RL load and freewheeling diode.
Week 8 Controlled Full-Wave rectifier R, RL load and freewheeling diode.
Week 9 Three-phase three-pulse rectifier
Week 10 | Six-pulse diode rectifier with R and highly inductive load
Week 11 | Analysis of six-pulse diode rectifier with RLE load
Week 12 | Diodes and SCR sizing / voltage and current selection.
Week 13 | AC —Controller: Single phase with R/RL-Load
Week 14 | Ac —Controller: Three - phase with R-Load
Week 15 | AC controller: integral cycle control.




Learning and Teaching Resources
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Available in the

Text -
Library?
Power Electronics by Daniel W. Hart, ISBN 978-0-07-338067-4.
Required Texts ) No
McGraw Hill (2010)
-Power electronics Devices, circuits, and Applications (Fourth
Edition) by Muhammad H. Rashid, ISBN 978-0-13-312590-0, Pearson
2014
-Power Electronics Basics, by Yuriy Rozanov, Sergey Ryvkin, Evgeny
Recommended Texts No

Chaplygin and Pavel Voronin. ISBN 978-1-4822-9880-2, CRC Press
2016

-POWER CONVERTER CIRCUITS By Shepherd and Zhang

ISBN: 0-8247-5054-3, Marcel Dekker 2004

Websites https://classroom.google.com
Grading Scheme

Group Grade gest:i] Marks (%) | Definition

A - Excellent kel 90 - 100 Outstanding Performance

B - Very Good [SESRVES 80 -89 Above average with some errors
(Ssu(;:tiels;oG)roup C - Good NVes 70-79 Sound work with notable errors

D - Satisfactory Jaugie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX — Fail (Adlaadl 08) Cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information
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Module Title Power and Machine Lab. | Module Delivery
Module Type Support O Theory

O Lecture
Module Cod

odule Code EEPM306 Lab

ECTS Credits 4 O Tutorial

O Practical
SWL (hr./sem) 100 O Seminar
Module Level 3 Semester of Delivery 5
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el Sy ool e-mail o] ) (39 ASIVT o)
Module Leader’s Acad. Title ol 4. Module Leader’s Qualification Balgad!
Module Tutor A3l B+ yae o e-mail
Peer Reviewer Name g e b 3.0l e-mail Yasir_752000@uomosul.edu.iq

Scientific Committee Approval

Date 01/06/2023 Version Number | 1.0
Relation with other Modules
6 AY) Al )l gall ae A8
Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
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1- Measure and analyze transformer circuit model parameters and Identify and
comprehend the different connection types of three-phase transformers.

2- Gain a basic understanding of the operation characteristics of DC generators.

3- Control the speed of DC motors and understand the underlying principles.

Module Aims 4- Apply triggering and gate drive approaches to power semiconductor devices

EWRIRUER N B and gain an understanding of rectifier, chopper, and inverter circuits.
Additionally, explore the fundamentals of electrical machine drive systems.

5- Gain a basic understanding of Programmable Logic Controllers (PLCs) and
their applications.

6- Develop foundational knowledge of electronic circuits, including decoders,

encoders, and the 555IC.

Upon successful completion of the Power and Machine Lab | course, students

will be able to:

1- Measure and analyze the circuit model parameters of transformers,
gaining a comprehensive understanding of their characteristics and
performance. Identify and differentiate between various connection
types of three-phase transformers, understanding their applications and
operational considerations.

2- Apply control methods to regulate the speed of DC motors, considering
the underlying principles and techniques involved.

Module Learning 3- Measure, analyze and Identify the operation of dc and ac generator
Outcomes

4- Utilize triggering and gate drive approaches for power semiconductor
saleld ‘o.la.?ﬂ Ol g3 devices, while comprehending the basic principles and practical
Aoyl applications of rectifier, chopper, and inverter circuits. Additionally,

develop a fundamental understanding of electrical machine drive
systems.

5- Demonstrate a basic understanding of Programmable Logic Controllers
(PLCs), including their functionality, programming concepts, and
application in automation and control systems.

6- Acquire foundational knowledge in electronic circuits, specifically
decoders, encoders, and the 555IC, comprehending their principles,
applications, and integration into electronic systems.

Indicative content includes the following.

Part A — power and machine

Indicative Contents
Aol Y wlgisal!

Open and short circuit test for single-phase Transformer. Speed and direction control

of D.C. shunt motor using voltage control method Three-phase Power measurement.

Speed Control of D.C shunt Motor using field control method. Speed Control of DC Shunt Motor




Using Armature Voltage Control Method. No load test of D.C. shunt generator. shunt generator
load test. Single phase transformer load test. [32 hrs.]

Revision problem and tutorial classes [10hrs.]

Quizzes [1 hr.]

Part B- Power Electronics

Thyristor Controllable Rectification Circuit. Three phase full wave Rectifier. The triac light
dimmer control circuit. DC-DC Converters. [12 hrs.]

Revision problem and tutorial classes [6hrs.]

Quizzes [1 hr.]

Part c- Electronics

The operation Amplifier. Decoder, Encoder circuit. Integrating and differentiating circuit.
Digital counter [12 hrs.]

Revision problem and tutorial classes [6hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

a5 aleil cilia i) yind

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. Through hands-on experiments, projects, and laboratory
work, students will gain practical skills and knowledge in the areas of power
applications, electrical machines, power electronics, and electronic circuits. This
course aims to provide students with a comprehensive understanding of measurement
techniques, control methods, and practical applications in the field of electrical
engineering.

Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
il U3 LIl elazial gelyldl Josdd! b gend CIUall laiiall (gl Jol|
Unstructured SWL (h/sem) 37 Unstructured SWL (h/w) 5
Jradll IS LIl elasiadl e (quhudl Joxxd! e gl Ul @latiall e (bl ool

Total SWL (h/sem)

o)l IS CIlall S guwhd] Jaxdl 100




Module Evaluation

Aaaal yll 3okl s
Time/Nu Relevant Learning
. Weight (Marks) Week Due S—
S Quizzes 1 5% (5) 8 All
assessment Report 10 15% (15) 1to 15 All
Practical Exam 1 20%(20) 8,15 All
Summative Theoretical Exam 1 10% (10) 7 All
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Lab. Syllabus)
iRl e gl el
Material Covered

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

Week 2 | No-load test of D.C. shunt generator.

Week 3 | Open and short circuit test for single-phase Transformer.

Week 4 | Three-phase Power measurement.

Week 5 | Thyristor Controllable Rectification Circuit & The triac light dimmer control circuit.

Week 6 | Three phase full wave Rectifier.

Week 7 | Decoder and Encoder and 555IC .

Week 8 | Speed Control of D.C shunt Motor using field control method.

Week 9 | DC shunt generator load test.

Week 10 | Single phase transformer load test.

Week 11 | Three Phase Transformer connection.

Week 12 | DC-DC Converters (boost).

Week 13 | Triggering of SCR using OP-AMP 741and Buck DC-DC Converter.

Week 14 | The Operational Amplifier and Digital counter.

Week 15 | Exam

Learning and Teaching Resources
u;:\_).lﬁ\) (Ja;m J.JL».AA




Available in the
Text .
Library?
Required Texts ELECTRICAL MACHINES-I LABORATORY MANUAL, BY Lab . staff YES
1- P. C. Sen, “Principles of Electrical machines and power
electronics”, 2nd edition, John Wiley & Sons.
2- M H Rashid, “Power Electronics — circuits, devices and
Recommended Texts applications”, 3rd edition, Pearson Education. No
3- Robert L. Boylestad , Louis Nashelsky Electronic Devices and
Circuit Theory  10th Edition
Websites
Grading Scheme
Group Grade il Marks (%) | Definition
A - Excellent kel 90 - 100 Outstanding Performance
B - Very Good [SESRVES 80 -89 Above average with some errors
Success Group .
(50 - 100) C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX — Fail (Alaadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail Cawel)y (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.



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

MODULE DESCRIPTION FORM

duwy I 8oLl Caso g 73900

Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Engineering Analysis |1 Module Delivery
Module Type Basic Theory
Module Code EEPM307 tt;(t:,ture
ECTS Credits 4 Tutorial
O Practical
SWL (hr./sem) 100 [ Seminar
Module Level 3 Semester of Delivery 6
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el sy ool e-mail | cuwdl pusy 39SV wul
Module Leader’s Acad. Title el 4] Module Leader’s Qualification Balgad!
Module Tutor Dr. Riyadh Zaki Sabry e-mail riyadhzaki @uomosul.edu.iq
Peer Reviewer Name caloll azlys ol e-mail ijﬁy\ oy
SDZ:::tiﬁc Committee Approval 10/06/2023 Version Number | 1.0
Relation with other Modules
6 AY) Al )l gall ae A8
Prerequisite module Engineering Mathmatics | Semester 1
Co-requisites module Engineering Mathmatics Il Semester 2




Module Aims, Learning Outcomes and Indicative Contents
LaliyYl Olgisally phatll 5L g Ayl B3l LIl

1. Solving the 2" order differential equation and Bessel
differential equations by series solutions.

2. Students learn the principals of the wave equation for one
and two dimensions.

Module Aims 3. To introduce the fundamentals of numerical methods used

Gyl Bala)l Colua] for the solution of engineering problems and to improve the
computer skills of the students.

Partial Differential Equations. One dimensional wave equation Separation of
variables, Vibrating string, two-dimensional wave equation, transmission line,

Introduction to Complex Variables Complex number system and its
Module Learning

Outcomes

operations, Limits and sequences Continuous functions and their properties,
Derivatives complex integration and Cauchy integral theorems.

8ol @daddl Ol y3e0
Ayl Concepts and role for the numerical method in engineering, Numerical
Solution of Nonlinear Algebraic Equations, Open Methods, Numerical Solution

of linear algebraic equations, Curve Fitting

Indicative Contents

Aol Y wlgisad!
Learning and Teaching Strategies
(,:\L_ﬂ\} (,Ldl\ Glaad) yil

The main strategy that will be adopted in delivering this module is to encourage
Strategies students’ participation in the exercises, while at the same time refining and expanding

their critical thinking skills.

Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 42
i)l 3 LIl elaziadl golyldl Josd! e gueanl Ul @lasiall byl Josel) '
Unstructured SWL (h/sem) 37 Unstructured SWL (h/w) 2.4




Bl 3l LIall @laziall & guhll Jodl

b granl LUl plaiall e gyl ol

Total SWL (h/sem)

200

ol M5 el U1 (guhll Jass)

Module Evaluation

Al al) Balall ands
Time/Nu Relevant Learning
. Weight (Marks) Week Due T,

Quizzes 1 10% (5) 4,8,12 LO#1,5,8and9
Formative Assignments 10 10% (5) 2to 12 LO#1,2,4,67,8and 9
assessment Projects / Lab. 0 0 0 0

Report 0 0 - -
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-5
assessment Final Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

@Bl e pul) el

Material Covered

week1 | Partial Differential Equations. One dimensional wave equation Laplace
equation Derivatives

Week2 | saparation of variables

Week3 | yiprating string, two-dimensional wave equation, transmission line

Week4 | |ntroduction to Complex Variables

Week5 | Complex number system and its operations

Week6 | | imits and sequences Continuous functions and their properties

Week7 | complex integration and Cauchy integral theorems

Week 8 | \jid-term Exam

Week 9 Concepts and role for the numerical method in engineering, approximations, and errors, the
definition of Round-off error and truncation error, absolute and rel ative true/approximation error.

Week 10 | Numerical Solution of Nonlinear Algebraic Equations (Roots of Equations): Bracketing Methods
(Bisection, and False-Position method)

Week 11 | open Methods (Newton-Raphson and secant method).




Numerical Solution of linear algebraic equations (system): the difference between the direct and
Week 12 indirect methods, Singular and ill/well-conditioned system, Parlial and complete Pivoting,
Convergence Criteria, Jacobi iterative method.

Week 13 | The gauss-Seidel iterative method, Gauss-Seidel iterative with the relaxation factor method. Tri-
diagonal systems and its solution.

Week 14 | Curve Fitting: Classification of Curve Fitting (Regression and Interpolation), the concepts of
regression, and Least Square Criterion, Linear Regression.

Week 15 Introduction another to another methods (finite difference, finite volume, finite element method

Week 16 | preparatory week before the final Exam

Learning and Teaching Resources
u»:!)ﬂ\} eﬂaﬂ\ JJLAAA

Available in the
Text
Library?
Advanced Engineering
Mathematics, Erwin Kreyszig, John Wiley & Sons, Inc; 10th Ed.;
R ired Text 2011. y
equired Texts Applied Numerical Methods with MATLAB for Engineers and €s
Scientists ,Steven C. Chapra,2018
Recommended Texts 1- Numerical Analysis Using Matlab and Excel, Steven T. YES
Karris, Third Edition, 2007.
Websites
Grading Scheme
Group Grade il Marks (%) | Definition
A - Excellent Sl 90 - 100 Outstanding Performance
s G B - Very Good (BESNVES 80 -89 Above average with some errors
(:(;:celsgo) roup C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Lugio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX - Fail (ol W8) Csly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM

duwy I 8oLl Caso g 73900

Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Generation Systems Module Delivery
Module Type Core Theory
Module Code EEPM308 S t:cbture
ECTS Credits 6 Tutorial
O Practical
SWL (hr./sem) 150 0 Seminar
Module Level 3 Semester of Delivery 6
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el Sy ool e-mail | cwdl pusy 39ASIY bl
Module Leader’s Acad. Title ol 4. Module Leader’s Qualification Balgad!
Module Tutor Dr. Saad Enad Mohammed e-mail saadmohamed@uomosul.edu.iq
Peer Reviewer Name calall azlys ol e-mail ijﬁy\ oy
SDZ:::tiﬁc Committee Approval 01/06/2023 Version Number | 1.0
Relation with other Modules
AV A jall 3l sall ae A8l
Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents

LalinYl Olgisally ehall 5L 9 Ayl B3l LIl

Module Aims
Gyl 8oLl Colua]

1. Power Generation Technologies: The module aims to introduce students to
different power generation technologies, such as thermal power plants,
hydroelectric power plants, nuclear power plants, renewable energy sources
(solar, wind, biomass, etc.), and their characteristics. It covers the principles of
operation, components, efficiency, and environmental impacts of these power
generation technologies.

2. Power Distribution Systems: The module aims to familiarize students with the
distribution of electrical power from the transmission grid to end-users. It
covers distribution network design, components, and operation, including
substations, distribution transformers, switchgear, and protection systems.
Students learn about the challenges associated with distribution system
operation, such as voltage regulation, power quality, and reliability.

Module Learning
Outcomes

ol @daddl Ol y3eo
Aoyl

Upon completion of the course, the student will be able to:

1. Knowledge of Power Generation Technologies: Students will acquire a
comprehensive understanding of various power generation technologies,
including thermal, hydroelectric, nuclear, and renewable energy sources. They
will grasp the principles of operation, components, efficiency, and
environmental impacts associated with each technology.

2. Familiarity with Power Distribution Systems: Students will gain a solid
understanding of power distribution systems, including network design,
components, and operation. They will become knowledgeable about
substations, distribution transformers, switchgear, and protection systems.
They will understand the challenges associated with voltage regulation, power
quality, and system reliability in distribution networks.

3. Students will be able to apply engineering principles and concepts to solve
practical problems related to power generation and distribution systems. They
will develop problem-solving skills and apply their knowledge to design
efficient and reliable power systems, address system vulnerabilities, and
optimize system performance.

Indicative Contents




dolin Y wlgisad!

Indicative content includes the following.

Generation Systems: Introduction and Definitions of Primary and secondary energy,
commercial and noncommercial Energy, renewable and non-renewable energy, Definitions:
Load factor, utilization factor, capacity factor, diversity factor, demand factor, availability.
Energy Generation in Power Plants: Hydro power plants, Thermal Power Plants, Steam Power
Plant, Gas Power Plant, Combined Cycle Gas Power Plant, Nuclear Power Plant, Diesel Power
Plants. Renewable Energy Systems: Solar energy system, Solar Thermal Power Plants, Wing
energy systems, Geothermal systems, Biomass systems, Fuel Cell. [24 hrs.]

Revision problem and tutorial classes [4 hrs.]

Quizzes [2 hr.]

Distribution Systems: Introduction, Classification of Distribution System, Methods of

Connection, Comparison among Distribution Systems, Type of D.C Distributions: D.C Distributor
fed at One End-Concentrated Loading, D.C Distributor fed at Both End- Concentrated Loading,
D.C Distributor fed at One End with Uniformly Distributed Load, D.C Distributor fed at Both Ends
with Uniformly Distributor Load, D.C Ring Distributor, Ring Distributor with Inter-Connector,
Stepped Distributor, Classification of A. C. Distribution Systems. Methods of Connection, Single
Phase Distribution Systems, Three Phase Distribution Systems. Types of A. C. Distribution
Systems. A. C. Radial Systems: A. C. Distributor fed at one end. A. C. Distributor fed at both ends.
A. C. Ring Systems Protection of Distribution Systems, Distribution Transformers, Types of Sub-
Stations, Sub-Stations Measurements Devices. [24 hrs.]

Revision problem and tutorial classes [6 hrs.]

Quizzes [3 hr.]

Learning and Teaching Strategies

a5 el ilnsi) i

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.




Student Workload (SWL)
le sand V0 J 0 gune callall ol 5ol Jasll

Structured SWL (h/sem) 63 Structured SWL (h/w) 42
i)l 3 CIall elaziadl (golyldl Josdd! e gueanl Ul @laiall byl Josnll '
Unstructured SWL (h/sem) g7 Unstructured SWL (h/w) cg
Jradll IS LIl elatiadl e guhll oz L gl JUal) laiiall p& (gulydl Jonll '

Total SWL (h/sem)
Jradd] I3 CIUall S gyl Jasd!

150

Module Evaluation

@\JJ\ XA a.us.\
Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
3,5,6,8,11,

Quizzes 1/6 20% (20) 14 LO#1,2,and 3
Formative

Assignments 6 20% (20) 2to 15 LO#1,2,and 3
assessment

Projects / Lab.

Report
Summative Midterm Exam 1.5 hr 10% (10) 7 LO#1-6
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
@bl e pul) el

Material Covered
Week 1 Introduction and Definitions of Primary and secondary energy.
Week 2 commercial and noncommercial Energy.
Week 3 renewable and non-renewable energy.
Week 4 Definitions: Load factor, utilization factor, capacity factor, diversity factor, demand factor, availability.
Week 5 Energy Generation in Power Plants: Hydro power plants, Thermal Power Plants, Steam Power Plant,
Gas Power Plant, Combined Cycle Gas Power Plant, Nuclear Power Plant, Diesel Power Plants.
Week 6 Renewable Energy Systems: Solar energy system, Solar Thermal Power Plants, Wing energy systems,
Geothermal systems, Biomass systems. Fuel Cell.
Week 7 Introduction to Distribution Systems.
Week 8 Classification of DC Distribution Systems.
Week 9 Comparison among Distribution Systems.
Week 10 | Classification of AC Distribution Systems.
Week 11 | single Phase Distribution Systems.
Week 12 | three Phase Distribution Systems.
Week 13 | Distribution Transformers.
Week 14 | Types of Sub-Stations.
Week 15 | syb-Stations Measurements Devices.
Week 16 | preparatory week before the final Exam
Learning and Teaching Resources
wjjﬁ\j (Jsuj\ J.JLAA
Available in the
Text .
Library?
1. Power Distribution Planning Reference Book by H. Lee
willis, 2014.
Required Texts Yes
2. Electrical Distribution Systems by Dale R. Patrick and
Stephen W. Fardo, 2009.
3. Electrical Engineering Fundamentals by S. Bobby Rauf,
Recommended Texts No
2020.
Websites




Grading Scheme

Group Grade geRt] Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good I due 80 -89 Above average with some errors
(S:(;:tiefgoc)iroup C - Good dax 70-79 Sound work with notable errors

D - Satisfactory Jawgie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Axlaadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Electrical Machines Drives Module Delivery
Module Type Core Theory

O Lecture
Module Code EEPM309

O Lab
ECTS Credits 6 Tutorial

O Practical
SWL (hr./sem) 150 O Seminar
Module Level 3 Semester of Delivery 6
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el Sy ool e-mail o] ) (39 ASIVT ol
Module Leader’s Acad. Title ol 4. Module Leader’s Qualification Balgad!

Module Tutor Dr. Yasir M.Y. Ameen e-mail Yasir_752000@uomosul.edu.iq
Peer Reviewer Name bl 2=lya ol e-mail iji!)l\ oy

ientifi . A |
Sclentific Committee Approva 01/06/2023 Version Number | 1.0

Date

Relation with other Modules

6 AY) Al )l gall ae A8

Prerequisite module

Basics of Electrical Engineering Il

Semester

Co-requisites module None

Semester




Module Aims, Learning Outcomes and Indicative Contents
LaliyYl Olgisally phatll 5L g Ayl B3l LIl

1- Tointroduce students to the fundamental concepts, theories, and principles
of electrical machine drives.

2- To introduce students to the types of mechanical loads and understand
steady state stability points in different operation quadrants.

3- To develop students' understanding of the different types of electrical
machines and their operating characteristics.

4- To equip students with knowledge of power electronic converters used in

Module Aims electrical machine drives.
dwlyd! Bl Colual 5- To familiarize students with control strategies for efficient and reliable
operation of electrical machine drives.

6- To enable students to analyze and evaluate the performance of electrical
machine drive systems.

7- To encourage critical thinking and problem-solving skills through real-world
case studies in the field of speed control, starting and braking of the electrical
machines such as DC, induction and synchronous motors.

8- To promote awareness of emerging trends and technologies in the field of
electrical machine drives, such as the field of electrical vehicles.

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

1- Demonstrate a clear understanding of the fundamental concepts, theories,
and principles underlying electrical machine drives.

2- ldentify and classify different types of mechanical loads and comprehend the
steady-state stability points associated with various operation quadrants.

3- Differentiate between different types of electrical machines, including DC,
induction, and synchronous motors, and evaluate their operating

Module Learning characteristics.

Outcomes 4- Explain the functioning and operation of power electronic converters used in
electrical machine drives.

3 i 5-  Apply control strategies to ensure efficient and reliable operation of electrical

sl gl el machine drives.

el 6- Analyze and evaluate the performance of electrical machine drive systems.

7- Utilize critical thinking and problem-solving skills through real-world case
studies focused on speed control, starting, and braking of electrical
machines, such as DC, induction, and synchronous motors.

8- Demonstrate awareness of emerging trends and technologies in the field of

electrical machine drives, particularly in areas like electric vehicles, and
discuss their potential impact and applications.

Indicative Contents
dyolin Yl wlgisall

Indicative content includes the following.

e Introduction to Electrical Machine Drives

Overview of electrical machine drives and their importance in various
industries




Introduction to fundamental concepts, theories, and principles of
electrical machine drives

Introduction to mechanical loads and steady-state stability points in
different operation quadrants

Types of Electrical Machines

Classification and characteristics of electrical machines, including DC,
induction, and synchronous motors

Operating principles, construction, and key features of each type of
electrical machine

Analysis of the operating characteristics, performance parameters, and
limitations of electrical machines

Power Electronic Converters

Introduction to power electronic converters and their role in electrical
machine drives

Detailed study of converter topologies and their applications in different
types of electrical machines

Understanding the functioning and control of power electronic
converters in electrical machine drive systems

Control Strategies for Electrical Machine Drives

Overview of control strategies for efficient and reliable operation of
electrical machine drives

Study of speed control techniques, starting methods, and braking
mechanisms for DC, induction, and synchronous motors
Application of control strategies to optimize the performance of
electrical machine drives

Performance Analysis of Electrical Machine Drives

Analysis and evaluation of the performance parameters of electrical
machine drive systems

Examination of efficiency, power factor, and torque production, of
electrical machine drives

Techniques for assessing and improving the overall performance and
reliability of electrical machine drive systems

Emerging Trends and Technologies

Exploration of emerging trends and technologies in the field of
electrical machine drives

Investigation of advancements in electric vehicles and their impact on
electrical machine drives

Discussion of cutting-edge research, innovations, and future directions
in electrical machine drives




Learning and Teaching Strategies

aabeil) g alail) Cilua il sind

Strategies

Lectures: Conduct regular lectures to deliver theoretical concepts and foundational
knowledge. Use multimedia presentations, diagrams, and examples to enhance
understanding. Encourage student participation through discussions and questions.

Practical Laboratory Sessions in cooperation with the Course of the Power and
Machine Lab to provide students with practical experience in operating Electrical
machines drives .

Case Studies and Problem-Solving Exercises: Assign case studies and problem-solving
exercises that simulate real-world scenarios related to Electrical machines drives .
Encourage students to apply their theoretical knowledge to analyze and solve these
problems, fostering critical thinking and problem-solving skills.

Group Discussions and Peer Learning: Organize group discussions and collaborative
learning activities where students can discuss and share their understanding of AC
machines. Encourage peer-to-peer teaching and learning, promoting active
engagement and the exchange of ideas.

Simulations and Virtual Labs: Utilize computer-based simulations and virtual labs to
supplement practical learning. These tools can provide interactive experiences and
allow students to experiment with different AC machine configurations and operating
conditions.

Guest Lectures and Industry Visits: Invite industry experts or guest lecturers to share
their practical experiences and insights related to Electrical machines drives . Arrange
visits to relevant industrial facilities to provide students with exposure to real-world
applications and challenges.

Online Resources and Learning Management Systems: Provide access to online
resources, including lecture notes, reference materials, and interactive tutorials.
Utilize a learning management system to facilitate communication, assignment
submissions, and online discussions.

Assessments: Design a variety of assessments, including quizzes, assignments, and
examinations, to evaluate students' understanding of the course material. Incorporate
practical assessments, such as simulation-based projects, to assess hands-on skills.

Feedback and Progress Monitoring: Provide timely and constructive feedback to
students on their assignments and assessments. Monitor students' progress
throughout the course and offer additional support or clarification when needed.

Industry-Engaged Projects: Assign project work that requires students to apply their
knowledge of AC machines to real-world problems or industry-related challenges. This




could involve designing a motor control system, optimizing power flows, or analyzing
the performance of a synchronous generator.

By employing a combination of these learning and teaching strategies, students can
develop a solid theoretical understanding of Electrical machines drives while also

gaining practical skills and the ability to apply their knowledge in real-world scenarios.

Student Workload (SWL)

Structured SWL (h/sem) 28 Structured SWL (h/w) 5 5
el I el elasiall bl Josxdl b genl CUall plaiiall (gl Jo! '
Unstructured SWL (h/sem) 2 Unstructured SWL (h/w) 48
duadl 3l LIl plaziadl p golydll Jood! L guael CJUall @latiall e (bl Josndl

Total SWL (h/sem)

ol M5 CIUal U1 guhll Jass) 150

Module Evaluation

3»_.};.»\)..\.“ XA ?ﬁﬂ

Time/Nu Relevant Learning
. Weight (Marks) Week Due PP,

Quizzes 2 10% (10) 7,11 LO #1-7
Formative Assignments 1 5% (5) 2to 14 All
assessment Projects / Lab. 1 10% (10)

Report 1 5% (05) 12 All
Summative Midterm Exam 1.5 hr 10% (10) 8 LO#1-6
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
@bl e pul) el

Material Covered

week1 | Overview for electrical drives, concept, classification, parts and advantages of electrical
dives, applications of electrical drives in electrical vehicles
Dynamic of the motor load system, components of load toques, electrical braking, steady

Week2 | state stability, ratings of converters and motors, speed control and multi quadrant operation,
drive specifications

Week 3 | Characteristics of dc motors, types of dc motors, steady-state speed torque relations, methods
of speed control, starting, braking, multi quadrant operation of separately excited dc motor
Power electronics drives classification, overview of semiconductor switching devices,

Week 4 single-phase dc drive( half-wave converter, semi converter, full-converter, dual converter)

Week 5 | Three-phase dc drives (half-wave converter, semi converter, full-converter)

Week 6 Chopper drives (principle of power control, principle of regenerative control, principle of
rheostatic brake control,

Week 7 | Chopper drives, two and four quadrant drives, and General review of dc drives and
evaluation the dc part

week 8 | AC drives (classifications, induction motor drives, speed control methods, stator voltage
control

Week9 | |nduction motor drives speed control using frequency control, V/f control,

Week 10 Speed control and starting methods of synchronous motors
Course projects about Synchronous Motor Drives (speed control and introductions to types of

Week 11 | g\, cylindrical rotor, salient-pole, reluctance, permanent-magnet , switched reluctance ,
brushless dc and ac motors), stepper motor drives, and scaler and vector control of IM

Week 12 | \jodern drives of EV (Reports)

Week 13 | projects discussion

Week 14 | projects discussion

Week 15

AC drive review.

Learning and Teaching Resources
wjjﬁ\j (Jsuj\ J.JLAA

Available in the
Text
Library?

Required Texts

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

AS PDF




2- “Power Electronics”, P.S. Bimbhra

1- “Power Electronics”, M. H. Rashid
2- “Electric Motor Drives — Modeling,
Analysis and Control,” R. Krishnan,
Prentice-Hall of India.
Recommended Texts 3-  “Electric Drives — Concepts and AS PDF
Applications”, Vedam Subrahmanyam,
Tata McGraw Hill
Websites
Grading Scheme
Group Grade il Marks (%) | Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good I de 80-89 Above average with some errors
(S:;fefgoc)iroup C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX - Fail (Axdlaadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Power Electronics |1 Module Delivery
Module Type Core O Theory

Lecture
Module Code EEPM310

O Lab
ECTS Credits 6 Tutorial

O Practical
SWL (hr./sem) 150 Seminar
Module Level 3 Semester of Delivery 6
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el Sy ool e-mail o] ) (39 ASIVT ol
Module Leader’s Acad. Title ol 4. Module Leader’s Qualification Balgad!

Module Tutor

1-Dr. Mohamad N. Abdul Kadir

e-mail makadr@uomosul.edu.iq

Peer Reviewer Name

Dr Yasir Muhammed
Yonus

e-mail

Scientific Committee Approval
Date

01/06/2023

Version Number | 1.0

Relation with other Modules

6 AY) Al )l gall ae A8

Prerequisite module

1-Power Electronics |

Semester

five

Co-requisites module

Power and Machines Lab. I

Semester

SiX




Module Aims, Learning Outcomes and Indicative Contents
LaliyYl Olgisally phatll 5L g Ayl B3l LIl

This course is designed as the second part of Power Electronics | (EE305)
course. In EE305 the students introduced to power switching devices and
phase-controlled converters. This course focuses on PWM control applied to
dc-dc and dc-ac converters with emphasis on design part.

1- DC-DC and DC-AC power conversion. The operating principles, design,

. characteristics and application of these electronic power converter circuits
Module Aims PP P

o s , with th | of ipping th ith ility t
Ayl Bololl Bl are treated, with the goal of equipping the students with capability to

analyze and design such power supplies.

2- Various important topologies of power converter circuits for specific types
of applications are covered and analyzed. These include DC-DC converters
and inverters.

3- The course also analyze the qualities of waveforms at input and output
ends of these converters. The quality of these waveforms is of major concern
to users of modern power converter circuits.

4- The course covers some aspects of the design and application.

By the completion of the course, the students should be able to:
1. Perform analysis of single- and multi-quadrant DC-DC chopper, and identify
the fundamental control methods (current mode/voltage mode).
2. Analyze non-isolated DC-supply circuits: Buck, Boost, Buck-Boost and Cuk

converters.
Module Learning 3. Perform a basic design (topology and components selection) of dc-supply
Outcomes circuit for a given application.
4. Describe the role of the transformer isolation and analyze the basic
Bolal) @ladl cilorysea transformer-isolated dc-dc converters.
Lwalyl 5. Present single-phase VSI half and full-bridges implementations.

6. Analyze the single-phase inverter operation in square-wave, quasi-square
wave and PWM modes.

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

8. Present carrier comparison control of three phase inverter.

Indicative content includes the following.

Chapter 1: DC Choppers: (3 weeks)

First quadrant, second quadrant, first and second quadrants, first and fourth quadrants and
Indicative Contents four quadrants choppers. Bridge Circuit switching function
Aol wlgisall

Chapter 2: non-isolated D.C power supply circuits: (4 weeks)

Buck, boost, buck-boost, and Cuk regulators.

Chapter 3: Transformer-Isolated DC supplies (2 weeks):

Feedforward and flyback.




Chapter 4: Single-phase and three-phase inverters. (6weeks)

Square wave mode (half and full bridge circuits), quasi square wave operation and PWM of
single-phase inverter
Three phase inverter and its switching variables

Pulse width modulation (PWM) strategies of three-phase inverter.

Learning and Teaching Strategies

adaill g alall Ciliasi jind

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering some activities through a simple project to guide the students to
self-learning, software use, report writing and scientific debate skills.

Student Workload (SWL)
Lo sand V0 1 gune calllall ol 5ol Jaall

Structured SWL (h/sem) 63 Structured SWL (h/w) 4o

el I3 CIall elaziedl (gohyldl Josdd! e gueanl Ual) @latiall byl Josnll '

Unstructured SWL (h/sem)

U5 Ul el ne | g7 Unstructured SWL (h/w) cg
e A bl e gl Il elitiall 8 gobplll Jadl |

Bl 2

Total SWL (h/sem)

dradll s el U1 gyl Jasel

150

Module Evaluation
3\._.;...»\).3.“ XA &93

Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes 4 20% (20) 4,8,12 2,3,4,5
Formative Assignments 2 5% (5) 5,13 2,3,4,6
assessment Projects / Lab. 0 0(0)

Report 1 5% (5)

Midterm Exam 1 20% (20) 10 1-4




Summative
Final Exam 3hr 50% (50) 16 1-6
assessment
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
@b e pul) zleiall
Material Covered
Week 1 Introduction: PWM control explanation through an idealized converter.
Week 2 One and two dc quadrant choppers: topology and analysis.
Week 3 Four-quadrant chopper: analysis; voltage and current control.
Week 4 Non-isolated DC Power supply circuits
Buck Converter, Boost Converter
Week 5 Buck-Boost, Cuk converter
Week 6 DC power supply circuits: discontinuous mode analysis
Week 7 DC power supply circuits comparison and design aspects
Week 8 Transformer Isolated DC supply circuit. The operation and analysis of transformer in power
converters
Fly-back Converter
Week 9
Forward Converter
(Mid-term exam)
Week 10 | Chapter 6: AC Inverters
Single —Phase half-bridge inverter Square wave mode
Week 11 S!ngle —Phase fuII—b'rldge Inverter Square wave mode
Single —Phase Quasi square wave mode
Week 12 Single-Phase .Inverter: PWM con‘trol ‘ . ‘
Implementation and analysis using Fourier series analysis
Week 13 | Three —Phase VSI: Square Wave Mode (six-step inverter)
Session 1:
Week 14 | Three —Phase VSI: Sinusoidal PWM
Session 2:
Three-Phase VSI: Carrier Comparison methods
Week 15 | Analysis and design of three-phase inverter.




Learning and Teaching Resources
u.u..g‘).ﬁj\} (J’_\S\ J.Jb.a.q

Available in the
Text
Library?

INTRODUCTION TO MODERN POWER ELECTRONICS (third edition) by

Required Texts ) o No
Andrzej M. Trzynadlowski; Wiley (2016)

-- Power Electronics: Converters, Applications and Design; by
Mohan, Undeland and Robbins 3rd Edition (Wiley)

Recommended Texts ) ] No
-Fundamentals of Power Electronics, by Robert W. Erickson and

Dragan Maksimovi’c, Third Edition, Springer (2020).

Websites https://classroom.google.com/c/NDA5MDI4MDc5MzQz

Grading Scheme

Group Grade il Marks (%) | Definition

A - Excellent kel 90 - 100 Outstanding Performance

B - Very Good [SESRVES 80 -89 Above average with some errors
(s:;fefgoc)imUp C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory osgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX — Fail (Alaadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail Cawel)y (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Power and Machine Lab. 11 Module Delivery
Module Type Core O Theory

O Lecture
Module Cod

odule Code EEPM312 Lab

ECTS Credits 4 O Tutorial

O Practical
SWL (hr./sem) 100 O Seminar
Module Level 3 Semester of Delivery 6
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el Sy ool e-mail o] ) (39 ASIVT o)
Module Leader’s Acad. Title ol 4. Module Leader’s Qualification Balgad!
Module Tutor A3l B+ yae o e-mail
Peer Reviewer Name g e b 3.0l e-mail Yasir_752000@uomosul.edu.iq

Scientific Committee Approval

Date 01/06/2023 Version Number | 1.0
Relation with other Modules
6 AY) Al )l gall ae A8
Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
LaliyYl Olgisally phatll 5L g Ayl B3l LIl

1- Understand parallel operation and zig-zeg connection of transformer.

2- Understand how the speed of dc motors can be controlled.

3- Understand the load test of dc motors.

. 4-  Understand how to find Induction motor parameters.

Module Aims . 5- Understand the triggering approaches of MOSFET transistor and learning the basic of

duwhydll Bolall ol the chopper and inverter circuits.

6- Apply the principles of electrical drives to real-world applications in industrial and
commercial settings

7- Understand the basic of: Integrating and differentiating circuit., Shift Registers. Op-
Amp and PLC.

Upon completion of Lab 2, students will be able to:

1- Demonstrate a comprehensive understanding of the parallel operation
and zig-zag connection of transformers, including their benefits,
challenges, and practical applications.

2- Apply load test to the DC machines.

3- Conduct load tests on DC machine, analyze the performance
characteristics, and interpret the results.

4- Determine the parameters of induction motors through practical

Module Learning experiments, including measurements and calculations, allowing for a

Outcomes thorough understanding of their operating characteristics.

5- Utilize triggering approaches for MOSFET transistors, applying the
5olel) elal] Solomyiie ggering app pplying
dw)y!

principles to design and analyze basic chopper and inverter circuits.
Understand the advantages, limitations, and applications of these
circuits.

6- Apply the principles of electrical drives to real-world applications in
industrial and commercial settings, considering factors such as motor
selection, control strategies, and energy efficiency.

7- Gain a basic understanding of integrating and differentiating circuits,
shift registers, operational amplifiers (Op-Amp), and Programmable Logic
Controllers (PLCs), including their principles, functionalities, and
applications in electronic systems.

Indicative content includes the following.

Part A — power and machine

Determination of regulation of an alternator by Synchronous Impedance Method
Three-phase induction motor (No-load & Locked rotor test) parallel Operation of Two
Indicative Contents Single-phase Transformers. Load test of D.C. series generator Three-phase induction

Aol Y wlgisad! motor. (Directional control and star -delta starting ) Three-phase Synchronous
generator (Load test) [32 hrs.]

Revision problem and tutorial classes [10hrs.]
Quizzes [1 hr.]

Part B- Power Electronics




PWM signal generation to control a D.C. chopper using Arduino Motor drive [12 hrs.]
Revision problem and tutorial classes . full Bridge Inverter Automatic Control of Motor Drive
ACH555 [12hrs.]

Revision problem and tutorial classes [6hrs.]

Quizzes [1 hr.]

Part c- Electronics

Design of a timer using the IC-555 Shift Registers . The concept of Analog to digital
converter (ADC ) using Arduino Introduction to PLC and Ladder Logic Programming [12 hrs.]
Revision problem and tutorial classes [6hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

aalill 5 alal) ilai) i

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. Through hands-on experiments, projects, and laboratory
work, students will gain practical skills and knowledge in the areas of power
applications, electrical machines, power electronics, and electronic circuits. This
course aims to provide students with a comprehensive understanding of measurement
techniques, control methods, and practical applications in the field of electrical
engineering.

Student Workload (SWL)
Lc}_u.u\ \OJQW%JM‘;“\JJ\ Jaall

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
! I35 CIUal) alaiadl (gl Josd! e gael (Il @laziall gyl Jazel
Unstructured SWL (h/sem) 37 Unstructured SWL (h/w) 5
Jadll P CJlall elaiadl e (qwhdll Jos! e el CUall elaiiadl p& gyl Josnll

Total SWL (h/sem)

Jradll M5 el U1 gyl Jasel

100

Module Evaluation
Z\M\Jﬂ\ 3alall e.usﬂ




Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 1 5% (5) 8 All
Formative
Report 10 15% (15) 1to 15 All
assessment
Practical Exam 1 20%(20) 8,15 All
Summative Theoretical Exam 1 10% (10) 7 All
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Lab. Syllabus)
iRl e gl el
Material Covered
Week 1 Determination of regulation of an alternator by Synchronous Impedance Method
Week 2 Three-phase induction motor (No-load & Locked rotor test)
Week 3 parallel Operation of Two Single-phase Transformers
Week 4 PWM signal generation to control a D.C. chopper using Arduino
Week 5 Motor drive
Design of a timer using the IC-555
Week 6
Or PLC applications
Week 7 (starting of synchronous motor
Week 8 Mid-term Exam
Week 9 Load test of D.C. series generator
Week 10 | Three-phase induction motor. (Directional control and star -delta starting )
Week 11 | Three-phase Synchronous generator (Load test)
Week 12 | full Bridge Inverter
Week 13 | Automatic Control of Motor Drive ACH555
Week 14 | The concept of Analog to digital converter (ADC ) using Arduino
Week 15 | Final Exam

Learning and Teaching Resources
wJJﬂ\} (Jsuj\ JJLAA

Available in the
Text
Library?




Required Texts ELECTRICAL MACHINES -1l LABORATORY MANUAL, BY Lab . staff YES

- P. C. Sen, “Principles of Electrical machines and power
electronics”, 2nd edition, John Wiley & Sons.
- M H Rashid, “Power Electronics — circuits, devices and

Recommended Texts applications”, 3rd edition, Pearson Education. No

- Robert L. Boylestad , Louis Nashelsky Electronic Devices and
Circuit Theory

10th Edition

Websites
Grading Scheme

Group Grade gest:i] Marks (%) | Definition

A - Excellent el 90 - 100 Outstanding Performance

B - Very Good BEgevE 80-89 Above average with some errors
(Ssu(;:tiels;oG)roup C - Good NVes 70-79 Sound work with notable errors

D - Satisfactory osgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.



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

MODULE DESCRIPTION FORM
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Module Information

:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Engl ish Language Module Delivery
Module Type Support Theory

[ Lecture
Module Cod

odule Code EEPM313 O Lab

ECTS Credits 2 O Tutorial

O Practical
SWL (hr/sem) 50 Seminar
Module Level 3 Semester of Delivery 6

. . . 2 - (Electrical . .
Administering Department ) ) UoM2 - (Engineering)
Engineering) College
Module Leader Dr. Mohammed Tariq Yaseen e-mail | mtyaseen@uomosul.edu.iq
Module Leader’s Acad. Title Module Leader’s Qualification Doctor
Module Tutor e-mail
Peer Reviewer Name ol azlyas ol e-mail | o83 oy
Scientific C ittee A |
L L A 10/06/2023 Version Number 1.0
Date
Relation with other Modules
6 AY) Al )l gall ae 28)

Prerequisite module None Semester None
Co-requisites module None Semester None




Module Aims, Learning Outcomes and Indicative Contents

LalayYl Olgisally phatll 5L g Ayl Balell Lol

Module Aims

Gyl Bala)l Colua]

The aims of the module are to

1.

no

&

Foster the development of problem-solving skills, with a particular
emphasis on speaking, reading, writing, and listening, while also gaining
a comprehensive understanding of the English language as a foreign
language through the utilization of various techniques.

Comprehend the fundamental principles of the English language.
Explore the foundational concepts essential for learning the key
principles of English grammar and expanding English vocabulary.
Establish a solid foundation for proficient English writing and speaking.
Gain a comprehensive understanding of constructing grammatically
accurate English sentences.

Module Learning
Outcomes

53lall @lall Sl e
WY

Upon completing the course, students will be able to:

1.

2.

ok

11.

12.

13.

14.

Demonstrate proficiency in utilizing main and auxiliary verbs, as well as
pOossessive pronouns.

Compile a comprehensive list of words associated with questions and
various subject pronouns.

Engage in conversations concerning social expressions and personal
information, particularly regarding jobs, using affirmative, negative, and
interrogative sentences.

Discuss the usage of adjectives and their placement within sentences.
Construct simple present sentences using "I," "we," "you," and "they,"
and accurately define the usage of articles.

Describe the present simple tense utilizing "he" and "she," and explore
adverbs of frequency.

Identify basic question words and demonstrative pronouns, and
effectively apply them in different contexts.

Examine the usage of "there is/are™ and various prepositions.

Analyze the structure of simple past sentences and irregular verbs.

. Explain the negative and interrogative structures of simple past tense

sentences, along with adverbs associated with the past tense.

Recognize the usage of multiple adverbs and the use of "can/can't” in
sentences, while explaining requests and offers.

Elaborate on the usage of "like" and "would you like," as well as the
application of "some" and "any" in various expressions.

Discuss the application of the present continuous tense and distinguish it
from the present simple tense.

Explain the structures employed to refer to future plans.

Indicative Contents
Aol Y wlgisal!

The indicative content of the course comprises the following:

1.

Introduction to the significance of English language acquisition and its
role in social communication.




2.

3.

4.

Application and practice of various tenses, such as present and past
tenses.

Comprehensive exploration of key concepts, including offers, requests,
future, personal expressions, and different tenses.

Utilization of a range of skills to facilitate English language learning,
including listening, reading, writing, and speaking. Additionally,
providing diverse examples to enhance understanding of concepts and
structures.

Learning and Teaching Strategies

abeil) g alail) Cilia il sind

Strategies

The main strategies adopted in delivering this module include:

Encouraging active participation and fostering critical thinking skills
through engaging students in discussions.

Applying the communicative approach to enhance students' English
language learning skills and enable effective communication.
Incorporating authentic materials in the classroom to create a realistic
and immersive learning experience.

Emphasizing student motivation and promoting their engagement in the
learning process.

Enhancing interaction and communication skills to achieve greater
success in English language proficiency.

Student Workload (SWL)
Al sl ol Jaal

Structured SWL (h/sem) 33 Structured SWL (h/w) 5
i)l 3 LIl elaziadl gehyldl Josd! b gend CIUall plaiiall (ol Jo|
Unstructured SWL (h/sem) 17 Unstructured SWL (h/w) 1
el M CIlall wlatiedl e gehyldl Josxd! L gl JUal) platiall s gubydl Josrll

Total SWL (h/sem)

Jradll M5 el U1 gyl Jasel

50




Module Evaluation

d) Al Balal) PRTEY
Time/Nu Relevant Learning
mber Weight (Marks) Week Due S—
Quizzes 2 10% (10) 5and1 LO #1,3 and 6,13
Formative Assignments 2 10% (10) 2and 12 LO#2,4and 7,12
assessment Projects / Lab. 1 10% (10) Continues
Report 1 10% (10) 13 LO #5, 8,9, and 10
Summative Midterm Exam 1hr 10% (10) 7 Lo#1-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Lg).LuS\ (= Yl GL@_\A\
Material Covered
Week 1 Develops further knowledge of the grammar and of essential vocabulary in order to lead the
students to an advanced level of proficiency.
Week2 | Emphasis is placed on developing listening
Week3 | Emphasis is placed on developing speaking,
Week4 | Emphasis is placed on developing reading
Week 5 Emphasis is placed on developing writing
Week 6 | orammar and fundamental writing skills
Week7 | Midterm Exam
Week 8 Understand the main ideas of a variety of written and spoken texts
Week 9 Participate effectively in a short conversation using appropriate language.
Week 10 | ggo|ect appropriate vocabulary to talk about feelings and experiences.
Week 11 | gg|ect appropriate vocabulary to talk about opinions and experiences.
Week 12 Recognize, understand and use a number of phrasal verbs and collocations.
Week 13 | Effective organizational strategies that include introductions, and paragraphs.
Week 14 | Effoctive organizational strategies that include transitions, and conclusion.
Week 15 | Revision
Week 16 Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)
iRl e sl el

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

u.u..gjﬂ\} (,L._“d\ JJLAAA

Learning and Teaching Resources

Available in the
Text
Library?
John and liz Soar. (New Headway Beginner) 4" edition.
Required Texts Yes
Oxford: Oxford University Press.
Recommended Texts No
Websites
Grading Scheme
Group Grade gest:i] Marks (%) | Definition
A — Excellent il 90 - 100 Outstanding Performance
B - Very Good (BESNVES 80-89 Above average with some errors
(S:(;:c_e;:)s)roup C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Jawgie 60— 69 Fair but with major shortcomings
E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX - Fail (Axdlandl WiB) Cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information
:\_La.u\‘)ﬂ\ 3alall Q\.A}Lu.

Module Title Satellite Communications Module Delivery
Module Type Core Theory

[ Lecture
Module Code EEEC401

O Lab
ECTS Credits 6 Tutorial

[ Practical
SWL (hr./sem) 150 O Seminar
Module Level 4 Semester of Delivery 7
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader ]| sy sl e-mail | pwdl w39 ASIN LAl
Module Leader’s Acad. Title ol 4. Module Leader’s Qualification Balgad!
Module Tutor Dr. Saad Ahmed Ayoob e-mail sa_ah_ay@uomosul.edu.iq
Peer Reviewer Name bl 22lya ool e-mail iji!)l\ oy
Scientific Committee Approval 01/06/2023 Version Number | 1.0
Date

Relation with other Modules
6 AY) Al )l gall ae A8

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
LolinYl Gbgizally platll g9 dushylll 55l Sl

Module Aims
Gyl Balad) Lol 1. To provide an understanding of the principles and technologies behind satellite
communications.




2. To teach the basics of satellite orbits and link budgets for satellite communications
systems.

3. To provide an awareness of the various segments of a satellite communications
system, including transponders and tracking, telemetry, command, and monitoring
(TT&C).

4. To develop an understanding of signal propagation through the atmosphere,
including ionospheric effects and rain attenuation.

5. To teach the different types of satellite access technologies, such as FDMA, TDMA,
CDMA, and SDMA.

6. To provide knowledge of international standards and regulations governing satellite
communications.

7. To develop an awareness of the various applications of satellite communications,
including direct broadcast satellite (DBS) systems.

8. To teach students to perform link budget calculations and assess the feasibility of a
satellite communications system.

Module Learning
Outcomes

olel) @laidl Ol y3en
)yl

1. Understanding the evolution of satellite communications and its various
applications.

2. Ability to calculate elevation and azimuth angles to the satellite.

3. Knowledge of frequency allocation for satellite communications.

4. Understanding the types of satellites and their respective orbits, as well as examples
such as INTELSAT and U.S DOMSATS.

5. Knowledge of Kepler's laws and their application to satellite communications.

6. Understanding the various segments of satellite communications systems, including
radio wave propagation and ionospheric effects.

7. Ability to calculate satellite link parameters, including EIRP, transmission losses, and
noise temperature.

8. Knowledge of different satellite access technologies such as FDMA, TDMA, CDMA,
and SDMA.

9. Understanding of international standards such as the T-carrier telephony system
and compressor/expander technology.

10. Knowledge of centralized and decentralized control systems, including the
SPADE system.

Indicative Contents
Aol wlgisall

Indicative content includes the following.

Project is a phrase that can refer to a variety of tasks, activities, or deliverables in different
contexts. Generally, a project involves a set of planned activities with a defined objective or
goal [30 hrs.].

A report is a document that presents information about a specific topic, usually including
findings, analysis, and recommendations. Projects often require reports as part of the
deliverables or outcomes. [40 hrs.]

Revision problem and tutorial classes [15 hrs.]

Quizzes [4 hr.]




Learning and Teaching Strategies

aabeil) g alail) Cilua i sind

Strategies

The primary strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials,
and by considering types of simple reports involving some interesting sampling
activities for the students.

Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
el I el elasiall bl Josxdl b genl CUall laiiall (gl Jo!
Unstructured SWL (h/sem) g7 Unstructured SWL (h/w) 6
duadl U3 LIl plaziadl p golydll Jozd! L gl JUal) plaiiall p& (gulydl Jonll

Total SWL (h/sem)

il M5 CIUal U1 gyl Jass) 150

Module Evaluation

3»_.};.»\)..\.“ XA eyﬁ

Time/Nu Relevant Learning
. Weight (Marks) Week Due PP,

Quizzes 1 5% (5) 4,8,12 LO#1,5,8and9
Formative Assignments 10 5% (5) 2to 12 LO#1,2,4,67,8and 9
assessment Projects / 1 10% (25) Continuous All

Report 1 5% (5) - -
Summative Midterm Exam 1.30 hr 15% (15) 8 LO#1-5
assessment Final Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)

Material Covered
Week 1 Introduction to Satellite Communications, Evolution of Satellite Communication, Elevation Angle to
Satellite, Azimuth Angle to Satellite, Applications of Satellites, Frequency allocation for satellite
Week2 | 1ype of Satellites (Based on Orbits): (GEO, LEO, MEO, HEO, Polar Orbit),
Week 3 | gatellite Examples (INTELSAT, U.S DOMSATS), Direct Broadcast Satellite System DBS.
Week 4 Kepler’s Laws (First and Second).
Week 5 Satellite Communications Segments, Radio Wave propagation.
Week 6 lonospheric Effects, Rain Attenuation, Other Propagation Impairments, Angle of Elevation and
propagation impairments, Propagation delay.
Week 7 Satellite Construction, Satellite Transponder, Tracking, Telemetry, Command, and
Monitoring.
Week 8 Mid-term Exam
Week 9 Satellite Link Parameters, Equivalent Isotropic Radiated Power (EIRP), Transmission Losses.
Week 10 | gad weather loss, Noise Temperature.
Week 11 Uplink and down signal budget calculations, Microwave Interference.
Week 12 | gytellite Access (FDMA, TDMA, CDMA, SDMA).
Week 13 | International Standards (The T-carrier TDM/PCM telephony system), Compressor and expander
(Compander).
Week 14 | centralized and Decentralized Control, SPADE system.
Week 15 | pjscussions repots
Week 16 | preparatory week before the final Exam
Learning and Teaching Resources
U’“:’Jﬂ\} (‘Ja:\” J.JL.\AA
Available in the
Text .
Library?
[1] Louis J. lppolito, Jr, “Satellite Communications Systems
Engineering”, 2008.
Required Texts Yes
[2] G. Maral & M. Bousquet,” Satellite Communications Systems”, 5t
Edition, 2009.
Bruce R. Elbert, “Introduction to Satellite Communication”, 3"
Recommended Texts Yes
Edition, 2008.
. https://www.tutorialspoint.com/satellite_communication/satellite_communication_intr
Websites
oduction.htm




Grading Scheme

Group Grade daxd| Marks (%) | Definition

A - Excellent sl 90 - 100 Outstanding Performance

B - Very Good I dae 80 -89 Above average with some errors
(S:(;:tiefgoc-)iroup C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory Jaugie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl 08) Cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM

duwy I 8oLl Caso g 73900

Module Information
:\_La.u\‘)ﬂ\ 3alall Q\.A}Lu.

Module Title Digital Signal processing Module Delivery
Module Type Core Theory
L
Module Code EEEC402 L1 Lecture
O Lab
ECTS Credits 6 Tutorial
O Practical
SWL (hr./sem) 150 O Seminar

Module Level

4

Semester of Delivery

Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)

Module Leader Dr. Mohammad Tariq Yaseen e-mail mtyaseen@uomosul.edu.iq
Module Leader’s Acad. Title Asst. Prof Module Leader’s Qualification Phd.
Module Tutor Fawaz Yaseen Abdullah e-mail fawaazyasen@uomosul.edu.iq
Peer Reviewer Name Dr. saad e-mail QoA ooy

Scientific Committee Approval 11/06/2023 Version Number | 1.0

Date

Relation with other Modules

6 AY) Al )l gall ae A8

Prerequisite module Math.

Semester

Co-requisites module Signal

and system

Semester

Module Aims, Learning Outcomes and Indicative Contents
LaliyYl lgisally phatll g5 9 Ayl 8Ll Ll

Module Aims
Gyl Baladl CBlual

invariance, stability, impulse response and discrete convolution.

1. Demonstrate an understanding of basic discrete-time systems, linearity, time-




2. Implement discrete time systems, recursive and non-recursive realizations.

3. Perform Z transform and finding the inverse Z transform including its properties.

4. Demonstrate an understanding of frequency analysis of both continuous and
discrete signals.

5. Demonstrate an understanding of frequency response of linear time invariant
systems.

6. Demonstrate an understanding of discrete Fourier transform, its properties and
applications.

7. Design FIR and IIR digital filters.

Module Learning
Outcomes

oled) @il Ol y3en
Ayl

. Discrete time signals.

. Discrete Convolution and Correlation.

. Z-transform.

. Fourier Series, Fourier Transform.

. Frequency Response of LTI Systems.

. Sampling and Reconstruction of Signals.

N o o B WO0N -

. Discrete and Fast Fourier Transform.
8. Design of FIR and IIR Digital Filters.

Indicative Contents
Aol Y wlgisad!

Indicative content includes the following.

Part A - introduction to the theory of digital signal processing (DSP)

. Introduction to discrete linear systems

Digital Signals and Systems: Classification of Systems, Linear System, Time-Invariant System,
Causal System, Stability [6 hrs.]

Digital Convolution: Graphical Method, Table Lookup Method, Matrix by Vector Method, Linear
Convolution and Circular Convolution, Deconvolution [6 hrs.]

Revision problem and tutorial classes [6 hrs.]

Quizzes [1 hr.]

Part B- Fourier transforms AND Z- transforms

Discrete-Time Fourier Transform and Linear Time Invariant Systems[6 hrs.]

The Z transform, Regions of convergence and Z-transform properties and Inverse
Z-transform[6 hrs.]

Revision problem and tutorial classes [6 hrs.]

Quizzes [1 hr.]

Part C- The discrete Fourier transform and fast Fourier transform

The discrete Fourier transform[6 hrs.]

The fast Fourier transform [6 hrs.]

Revision problem and tutorial classes [6 hrs.]
Quizzes [1 hr.]

Part D- Digital filter design

Digital filter design (Finite impulse response (FIR) filters) [6 hrs.]
Infinite impulse response (lIR) filters) [6 hrs.]

Structures and properties of FIR and IR filters and review[6 hrs.]
Revision problem and tutorial classes [9 hrs.]

Quizzes [1 hr.]




Learning and Teaching Strategies

aabeil) g alail) Cilua il sind

Strategies

The main strategy that will be adopted in delivering this module is to encourage

students’ participation in the exercises, while at the same time refining and expanding

their critical thinking skills. This will be achieved through classes, interactive tutorials

and by considering type of some software program involving some sampling activities
that are interesting to the students ( Matlab and Labview).

Student Workload (SWL)
Lc}.u.u\ \°ngq&ﬂwbﬂ\ Jaall

Structured SWL (h/sem) 63 Structured SWL (h/w) 4o
el I Il elasiall bl Jozxdl b genl CUall laiiall (gl Jo!

Unstructured SWL (h/sem) g7 Unstructured SWL (h/w) cg
o)l UM Ilall plasiall ae gl Joass Le gl LUl @latiall 8 (ol Jandl '
Total SWL (h/sem)

)l I3 Il ST guhll ol 150

Module Evaluation

Al ) saldl) e.us]
Time/Nu Relevant Learning
. Weight (Marks) Week Due S

Quizzes 1 5% (5) 4,8,12 LO#1,5,8and9
Formative Assignments 10 5% (5) 2to 12 LO#1,2,4,67,8and 9
assessment Projects 2 15% (25) Continuous All

Report 2 10% (0) 5,10 LO# 3,7
Summative Midterm Exam 2 hr 15% (15) 7 LO#1-5
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

b e pul) el

Material Covered

Introduction to discrete linear systems

Week 1 Digital Signals and Systems: Classification of Systems, Linear System, Time-Invariant System, Causal
System, Stability
Week 2 Digital Convolution: Graphical Method, Table Lookup Method, Matrix by Vector Method, Linear

Convolution and Circular Convolution, Deconvolution




Week 3 Fourier transforms review

Discrete-Time Fourier Transform and Linear Time Invariant Systems
[1] Transform definitions.

Week 4 [2] Theorem:s.

[3] Frequency response of linear time invariant systems.

[4] Phase and group delays

Week 5 The Z transform, Regions of convergence and Z-transform properties. Inverse Z-transform
Sampling

Week 6 [1] Sampling continuous-time signals: the sampling theorem.
[2] Aliasing.

[3] Re-sampling digital signals.

Week 7 Midterm review.

Week8 | \id-term Exam

The discrete Fourier transform

[1] Definition of DFT and relation to Z-transform.

Week 9 [2] Properties of the DFT.

[3] Linear and periodic convolution using the DFT.

[4] Zero padding, spectral leakage, resolution and windowing in the DFT

The fast Fourier transform
Week 10 | [1] Decimation in time FFT.
[2] Decimation in frequency FFT.

Digital filter design (Finite impulse response (FIR) filters)
[1] Window design techniques.

Week 11 | [2] Kaiser window design technique.

[3] Equiripple approximations.

Digital filter design (Infinite impulse response (lIR) filters)
Week 12 | 1] Bilinear transform method.
[2] Examples of bilinear transform method

Structures and properties of FIR and IIR filters and review
Week 13 | [1] IR - Direct, parallel and cascaded realizations.

[2] FIR — Direct and cascaded realizations

[3] Coefficient quantization effects in digital filters

Week 14 | ing review

Week 15 | Final Exam




Learning and Teaching Resources
u.u..g‘).ﬁj\} (J’_\S\ J.Jb.a.q

Available in the

Text
Library?
1) "Digital Signal Processing Principles, Algorithms, and
applications", John G. Proakis, Dimitris G. Manolakis, Third Edition
Required Texts (1996). no
2) "Applied Digital Signal Processing Theory and Practice", Dimitris G.
Manolakis, Vinay K. Ingle, First Edition (2011).
Schaum's Outline of Digital Signal Processing, M. Hays, McGraw-Hill,
1999: This complements Mitra with lots of worked examples and
Recommended Texts No

summaries of each topic as well as a large number of additional

problems.

https://www.softwaretestinghelp.com/digital-signal-processing-tutorial/

Websites
Grading Scheme

Group Grade il Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good B Ve 80-89 Above average with some errors
(s:;fefgoc)imUp C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX - Fail (ool W8) sy | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.



https://www.softwaretestinghelp.com/digital-signal-processing-tutorial/

MODULE DESCRIPTION FORM

‘\_\M\Jﬂ\ salall S g CJJA.\

Module Information
W\Jﬂ\ XA C'_iujlm

Module Title Microelectronics | Module Delivery
Module Type Core Theory

O Lecture
Module Code EEEC403

O Lab
ECTS Credits 6 Tutorial

O Practical
SWL (hr./sem) 150 O Seminar
Module Level 4 Semester of Delivery 7
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader e-mail
Module Leader’s Acad. Title Module Leader’s Qualification ol y5iSa

Module Tutor Dr. abdalem A. Rasheed e-mail | Alem12@uomosul.edu.iq
Peer Reviewer Name alall aal e-mail | sy g
ientifi . A |
Scientific Committee Approva 01/06/2023 Version Number | 1.0
Date
Relation with other Modules
6 AY) Al )l gall ae 28)
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

4L5 Y1 il ginall g alail) il g Al all salall Calaa

Module Aims
Al all 3oLl Calaal

1.

To develop problem solving skills and understanding of microelectronics

concepts with the microwave devices.




To understand microelectronics with electronics devices.
To include the microelectronics with available software such as CST
simulation, ADS simulation, and COMSOL simulation.

Module Learning
Outcomes

Al Hall 3alall alasl) s j3a

Recognize how microelectronics connected with the electronics devices.
List the various terms associated with microelectronics.
Summarize what is meant by a microelectronics.

HwnNR

Identify microelectronics applications.

Indicative Contents
Lol ) iy siaall

Indicative content includes the following.

Part A — microwave devices

Microwave devices: Energy and band theory, Diode, PN, IMPAD, gun diode, IGBT, Tyristor,
Triac, DIAC, TTL,RTL, ECL, LED, MS, . [35 hrs.]

Revision problem and tutorial classes [6 hrs.]

Quizzes [1 hr.]

Part B- Digital circuit analyses

DTL, MOS, CMOS, DMOS, NMOS, [12 hrs.]

Revision problem and tutorial classes [8 hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

aalill 5 alal) ilai) i

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and
expanding their critical thinking skills. This will be achieved through classes,
interactive tutorials and by considering type of simple experiments involving some
sampling activities that are interesting to the students.

Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 42
Jeandl) YA Ul aliiall sl jal) Jaal Lo saad alldall alsiiall pud 5l Jaall '
Unstructured SWL (h/sem) g7 Unstructured SWL (h/w) cg
Jeaill & llall alaiiall e s 52ll Jaal Lo soud allall aliiiall e asd jall Jasl '

Total SWL (h/sem)

Juadll A llall S il jall Jesdl

150




Module Evaluation

A Al 3alal) a.us.a
Time/Nu Relevant Learning
- Weight (Marks) Week Due S

Quizzes 1 5% (5) 4,8,12 LO#1,5,8and9
Formative Assignments 10 5% (5) 2to 12 LO#1,2,4,67,8and 9
assessment Projects / Lab. 2 25% (25) Continuous All

Report 1 5% (0)
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-5
assessment Final Exam 3hr 50% (50) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

b o ) zleial
Material Covered
Week 1 Energy and band theory,
Week 2 , PN diode
Week3 | |\pAD diode
Week4 | Gun diode
Week 5 IGBT transistor
Week 6 | Thyristor
Week7 | 15,
Week8 | 1 R7L, DTL
Week 9 Metal semiconductor device
Week 10 | p|aC device
Week 11 | paprication of circuits
Week 12 | p3prication of circuits
Week 13 | | ASER light concept + LASER diode
Week 14 | 5551 cell
Week 15 | gojar cell
Week 16 Preparatory week before the final Exam




Learning and Teaching Resources
u.u..g‘).ﬁj\} (J’_\S\ J.Jb.a.q

Available in the
Text
Library?
Required Texts ELECTRONIC DEVICES Floyd Yes
Recommended Texts Microelectronics: Circuit Analysis and Design by Neaman No
Websites Microelectronics for Microwave devices
Grading Scheme
Group Grade peRcul Marks (%) | Definition
A - Excellent kil 90 - 100 Outstanding Performance
B - Very Good [EENRIEN 80 -89 Above average with some errors
(S:(;:tielsgoc)iroup C - Good a 70-79 Sound work with notable errors
D - Satisfactory L sia 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Al a8) il 5 | (45-49) More work required but credit awarded
(0-49) F - Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.




MODULE DESCRIPTION FORM

duwy I 8oLl Caso g 73900

Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Computer Networks Module Delivery
Module Type Core Theory

[ Lecture
Module Code EEEC404

O Lab
ECTS Credits 6 Tutorial

[ Practical
SWL (hr./sem) 150 O Seminar
Module Level 4 Semester of Delivery 7
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el Sy ool e-mail oaadid] ) (39 ASIVT ol
Module Leader’s Acad. Title ol 4. Module Leader’s Qualification Balgad!
Module Tutor Dr. Mohammed Younis Thanoun e-mail myounisth@uomosul.edu.iq
Peer Reviewer Name bl 2=lya ol e-mail iji!)l\ oy

ientifi . A I
Scientific Committee Approva 10/06/2023 Version Number | 1.0
Date
Relation with other Modules
6 AY) Al )l gall ae A8

Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents

LalayYl Olgizally platll gL g drwlydll Balell Bl

Module Aims
Gyl 8oLl Colua]

Understand basics of computer network communications.
Understand and identify network devices and their role/functions within a
given network.

3. Identify the different types of network topologies and protocols.
Explain the layers of the OSI model and TCP/IP. Explicitly explain the
functions for each layer.

5. Understand and building the skills of sub-netting.

6. Be able to administer a network regardless its size

7. Familiarity with the basic protocols of computer networks, and the way they
can be used to assist in network design and implementation

Module Learning
Outcomes

8ol @daddl Ol y3e0
Aoy

The student will learn: - the fundamentals of the computer networks; - main
technologies and communication protocols, including the TCP/IP suite for
Internet and packet-based communication; - the Internet architecture, the way
Internet operates, inter-process communication and the design and development
of inter-process communication protocols, including the principles and
technologies for Wireless communications.

Indicative Contents
dolin Y wlgisal!

Indicative content includes the following.
Part A - OSI and TCP/IP models

OSl and TCP/IP models and their associated protocols to explain how data flows in a network

Part B- Wired LANs: Ethernet

Networks of networks and inter-networking. Forwarding and routing IP (local and ISP-based -
interdomain). Router. Multicasting.

Part C- Application layer

Examples of protocols and services at the application layer. SMTP (email), http (WWW), DNS,

streaming video, gaming, P2P, VolP.

Learning and Teaching Strategies

a5 el Cilnsi) i

Strategies

Lessons with electronic slides' projection, live demos and training on emulation and
network tools and connected devices.

In relation to the kind of activities and didactical methods adopted, the attendance to
this class will require the preliminary participation of all the students to the Modules
1 and 2 of the Safety rules on study places




Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
i)l 3 CIall elaziadl (golyldl Josdd! e gueanl Ul @lasiall byl Josell

Unstructured SWL (h/sem) g7 Unstructured SWL (h/w) cg
Juaddl D CIlal elatiall pe (gubddl Josd! L gl JUal) plaiiall p& (gulydl Jonll '

Total SWL (h/sem)
Jradll I35 IUal) 81 gyl Jaznll

150

Module Evaluation
:\._.3..»\)&\ 3alall e:x..gsﬁ

Time/Nu Relevant Learning
. Weight (Marks) Week Due PP,

Quizzes 1 5% (5) 4,8,12 All
Formative Assignments 10 5% (5) 2to 12 All
assessment Projects / Lab. 0 0% (0) Continuous

Report 1 15% (15) All
Summative Midterm Exam 2 hr 25% (25) 7 All
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
b e pul) el

Material Covered

definitions, history and development of computer networks. Topologies, network resources, and
logical channels. Computer Network performances: indexes and their meaning in different
application contexts.

Week 1

Week 2 Circuit-switched and packet-switched networks. Network communication protocols. Network
architectures: HW and SW. Network Service architectures: Client/server, Peer to peer, hybrid.




Week 3 ISO OSI Reference Model. Physical layer. Data Link layer, Medium Access Control techniques, MAC
addressing, Error detection and correction.
Week 4 Local Area Network technologies: hub, repeater, bridge, switch. LAN connectivity. LAN topologies
and links.
Week 5 Network Layer: IPv4 protocol and addressing. IPv4 network classes, CIDR, IP configuration. Network
Address Translation (NAT). SDN e OpenFlow. ICMP. ARP e RARP. DHCP.
Week 6 Subnetting and super netting, Design of network and subnetworks in IP domains.
Week7 | |py6. Domains and hierarchical addressing.
Week 8 | \anagement and configuration of LANs (SNMP).
Week 9 Networks of networks and inter-networking. Forwarding and routing IP (local and ISP-based -
interdomain). Router. Multicasting.
Week 10 | Transport layer: Transmission Control Protocol (TCP), performance of end-to-end communications,
Congestion control.
Week 11 | Fiow control.
Week 12 | g5ckets and socket programming (examples) with UDP/TCP.
Week 13 | session and Presentation layers.
Week 14 | Application layer: examples of protocols and services at the application layer. SMTP (email), http
(WWW), DNS, streaming video, gaming, P2P, VolP.
Week 15 | quality of service. Real Time communication.
Week 16 | preparatory week before the final Exam
Learning and Teaching Resources
w).ﬁ.“j ?L.ﬂ\ J.JL-.AA
Available in the
Text
Library?
Behrouz A. Forouzan: DATA COMMUNICATIONS AND NETWORKING
Required Texts Fourth Edition. Yes
Behrouz A. Forouzan: TCP/IP PROTOCOL SUITE, FOURTH EDITION
- J.F. Kurose, K.W. Ross, Computer Networking: A Top-Down
Recommended Texts No
Approach, last edition
Websites https://classroom.google.com/u/0/c/NTk1MTMOODM4MzE3




Grading Scheme

Group Grade daxd| Marks (%) | Definition

A - Excellent sl 90 - 100 Outstanding Performance

B - Very Good I dae 80 -89 Above average with some errors
(S:(;:tiefgoc-)iroup C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory Jaugie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl 08) Cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM
duwy I 8oLl Caso g 73900

Module Information
:\_La.u\‘)ﬂ\ 3alall Q\.A}Lu.

Module Title Electronics and Communications Lab. Il | Module Delivery
Module Type Core O Theory
[ Lecture
Module Cod
odule Code EEEC405 5 Lab
ECTS Credits 4 O Tutorial
[ Practical
SWL (hr./sem) 100 O Seminar
Module Level 4 Semester of Delivery 7
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader ol Lty ol e-mail | el pusy 39 AUV w Al
Module Leader’s Acad. Title el 4] Module Leader’s Qualification Balgsd!
Module Tutor Marwan Abdulkhaleq Al-yoonus e-mail Marwanathy1972 @uomosul.edu.iq
Peer Reviewer Name ol x> lye ol e-mail Q98I oy
Scientific Committee Approval 01/06/2023 Version Number | 1.0
Date
Relation with other Modules
6 AY) Al )l gall ae A8
Prerequisite module None Semester
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
LoliyY Gbgizally platll glSg dushylll 55l Sl
Module Aims The lab course tries to present practical experiments based on several hardware
dwlyd! Bl Calual devices like microcontroller digital circuits boards also simulation environments like

MATLAB, ORCAD, Arduino IDE, and Opnet software.




After completing this course, students should have the knowledge about:
. Microcontroller programming.

. Digital electronics circuit and application.

. Various types of Computer networks and its configurations.

. Microcontrollers and its application.

. Understanding control circuits theory.

. Solar cell characteristics and its connection methods.

. Digital communication techniques.

0O N O Ul A WIN -

. Signal analysis using MATLAB and microcontroller.

Module Learning
Outcomes

olel) @laidl Ol y3en
Ayl

1. Dealing with laboratory equipment and electrical elements in a professional
and scientific manner.

2. Ability to analyze digital circuit in time domain.

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 simulate electronic circuits in line with his
scientific abilities.

5. Students will be able to understand practically digital carrier modulation
system and the differences between different techniques.

6. Learn programing in C-language for important basic algorithms.

7. Students will be able to introduce the world of digital controller of digital
circuit using microcontroller.

8. Gain the ability to build signal analysis device in frequency domain using
Arduino and MATLAB.

Indicative Contents
Aol Y wlgisad!

Indicative content includes the following.

Part A

Pam and PCM systems, sampling, quantization, and the encoding. PCM Transmission
Bandwidth, PCM Signal-to-Quantization-Noise Ratio. Learn Arduino programing using
C-language. [10hrs.]

Quizzes [1 hr.]

Part B

Binary line coding, extract the differences between the NRZ and RZ. Digital carrier
modulation On-Off Keying (OOK) and Amplitude Shift Keying (ASK). Network
connection topologies. Data acquisition concept. System transfer function
characteristics in MATLAB [20 hrs.]

Revision problem and tutorial classes [10hrs.]

Quizzes [1 hr.]




Learning and Teaching Strategies

aabeil) g alail) Cilua il sind

The main strategy that will be adopted in delivering this module is to encourage
. students’ participation in the exercises, while at the same time refining and expanding
Strategies L . . L . . . .
their critical thinking skills. This will be achieved through labs, interactive experiments

and software simulation in laptops/PC.

Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4

el s CIall elaziedl (golyldl Josdd! e gueanl Ul @latiall byl Josnll

Unstructured SWL (h/sem) 37 Unstructured SWL (h/w) 5

duadl 3 LIl plaziadl p golydll Jood! L gl (JUal) @laiall e (bl Josnll

Total SWL (h/sem)
Jradd] I3 IUall S gyl Jasd!

100

Module Evaluation

:\Tg.u\‘)ﬂ\ saldl) e.us]
Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes 1 10% (10) 4,8,12 All
Formative

Report 2 10% (10) 1to 15 All
assessment

Practical Exam 1 20%(20) 8,15
Summative Theoretical Exam 1 10% (10) 7 All
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week1l | 1. Pulse Amplitude Modulation (PAM) & Pulse Code Modulation (PCM)

Week 2 Introduction to OPNET Modeler

2
Week3 | 3. Time Division Multiplexing (TDM)
4

Week 4 Introduction to Digital Carrier Modulation




Week5 | 5. Root locus Designin MATLAB

Week6 | 6. QAM Modulation and Demodulation
Week?7 | 7. Network Protocols Capturer and Analyzer
Week8 | 8. Ethernet and Bus Topology

Week9 | 9. Ethernet and Star Topology

Week 10 | 10. Serial Data Communication and Flow Control Using PC COM Port With Matlab

Week 11 | 11. Understanding ADC concept using Arduino microcontroller

Week 12 | 12. Understanding system transfer function using MATLAB

Week 13 | 13. PISO/SIPO digital data transmission concept

Week 14 | 14. Understanding the concept of Data acquisition using ARDUINO

Week 15 | 15. Using Arduino microcontroller to drive a stepper motor driver circuit

Learning and Teaching Resources
w‘)ﬂ\} ?L_ﬂ\ JJLAA

Available in the

Required Texts

Text
Library?

-Jerry Luecke “Analog and Digital Circuits for Electronic Control
System Applications” Elsevier.
-Forouzan, B.A. "Data Communications and Networking". 4th
Edition, McGraw Hill Higher Education, New York.
-Gary Dunning, “Introduction to Programmable Logic
Controllers”, Thomson, 2nd Edition Yes

-Proakis, J. G., and M. Salehi. "Digital communications 5th
Edition McGraw-Hill." New York (2008).

-Farid Golnaraghi and KUO “Automatic Control Systems” Simon
Frase, Ninth Edition

-Simon Monk “Programming Arduino® Next Steps” Going
Further with Sketches Second Edition, Copyright © 2019 by
McGraw-Hill Education

(electronic books)

Recommended Texts

No

Websites




Grading Scheme

Group Grade daxd| Marks (%) | Definition

A - Excellent sl 90 - 100 Outstanding Performance

B - Very Good I dae 80 -89 Above average with some errors
(S:(;:tiefgoc-)iroup C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory Jaugie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl 08) Cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM
duwy I 8oLl Caso g 73900

Module Information
:\_La.u\‘)ﬂ\ 3alall Q\.A}Lu.

Module Title Mobile Communications Module Delivery
Module Type Core Theory

[ Lecture
Module Code EEEC407

O Lab
ECTS Credits 6 Tutorial

O Practical
SWL (hr./sem) 150 O Seminar
Module Level 4 Semester of Delivery 8
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader ol Lty ol e-mail | pwdl w39 ASIN LAl
Module Leader’s Acad. Title ol 4. Module Leader’s Qualification Balgad!
Module Tutor Dr. Saad Ahmed Ayoob e-mail sa_ah_ay@uomosul.edu.iq
Peer Reviewer Name bl 22lya ool e-mail iji!)l\ oy
Scientific Committee Approval 01/06/2023 Version Number | 1.0
Date

Relation with other Modules
6 AY) Al )l gall ae A8
Prerequisite module None Semester
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
LolinYl Gbgizally platll g9 dushylll 55l Sl

Module Aims 1. Introducing the different types of mobile communication systems and their
Gyl Balad) Lol characteristics.

2. Exploring the cellular concept and its fundamental system design principles.




10.

11.

12.

13.

14.

Investigating frequency reuse techniques and channel assignment strategies.
Examining handoff strategies and practical considerations for successful handoff.
Analyzing interference and its impact on system capacity, specifically co-channel
and adjacent channel interference.

Demonstrating the effectiveness of power control techniques in reducing
interference.

Discussing trunking and grade of service concepts, including Erlang B and C
blocked call models.

Understanding methods for improving coverage and capacity in cellular systems.
Evaluating the evolution of cellular systems across generations, including 1G, 2G,
3G, and 4G.

Comparing different cellular systems, such as AMPS, ETACS, N-AMPS, USDC(D-
AMPS), GSM, CDMA, and LTE.

Introducing large-scale propagation models and their practical link budget design
using path loss models.

Exploring outdoor propagation models, such as Okumura model, Hata model, and
Walfisch-Bestoni models.

Understanding indoor propagation, small-scale fading, and multipath, including
their associated properties such as Doppler shift, shadowing, and multipath
propagation.

Analyzing parameters of mobile multipath channels and types of small-scale
fading, such as Rayleigh and Rician distributions.

Module Learning
Outcomes

Balal) @laxll olonysen
EWINY]

1. Understanding the fundamentals and types of mobile communication
systems.

2. Understanding the concept of cellular systems, system design fundamentals,
and frequency reuse.

3. Understanding channel assighment and handoff strategies, as well as practical
handoff considerations.

4. Understanding interference and system capacity, co-channel interference,
adjacent channel interference, and power control for reducing interference.

5. Understanding trunking, grade of service, and blocked call analysis (Erlang B
and Erlang C models).

6. Understanding techniques for improving coverage and capacity in cellular
systems.

7. Understanding the architecture, frequency hopping, direct sequence spread
spectrum, and comparison of 1G (AMPS, ETACS, N-AMPS, USDC), 2G (GSM, IS-
95, 1S-54), 3G (UMTS), and 4G (WiMAX, LTE) mobile communication systems.

8. Understanding large scale propagation models, outdoor propagation models
such as Okumura, Hata, and Walfisch-Bestoni, and indoor propagation, small
scale fading, and multipath.

9. Understanding the properties of small-scale multipath propagation, Doppler
shift, shadowing, and parameters of mobile multipath channels.

10. Understanding types of small-scale fading and their distributions, such as
Rayleigh and Rician distributions, and their impact on mobile communication
systems.




Indicative Contents

Indicative content includes the following.

Practical Workshops is a phrase that can refer to a variety of tasks, activities, or deliverables in
different contexts. Generally, a project involves a set of planned activities with a defined
objective or goal [12 hrs.].

Guest Lectures: Case studies can be used to illustrate how a particular technology was adopted
and practiced by a country [4 hrs.].

Visits to a Mobile Communications Company: Students can get a hands-on experience by
visiting a mobile communication company for observation. They can see how mobile
communication technology is used and to encourage inquiry into areas that they desire to

explore [ 12 hrs.].

&_;al.@}’\ Ql:‘w‘ A report is a document that presents information about a specific topic, usually including
findings, analysis, and recommendations. Projects often require reports as part of the
deliverables or outcomes. [40 hrs.].

Online Resources: Utilizing online resources like video tutorials, discussion forums, online

articles are a significant way to supplement the learning experience. Providing students with

online resources guarantees their access to the latest technology trends and expands their

knowledge beyond the scope of the classroom lectures [20 hrs.].

Revision problem and tutorial classes [15 hrs.].

Quizzes [4 hr.]

Learning and Teaching Strategies
alail] 5 abeil) Cilasil i

Learning and teaching strategies for a module on mobile communication may

include:

- Lectures: Traditional classroom lectures are often used in teaching technical

subjects like mobile communication. Lectures can be used to introduce theoretical

concepts and provide background context, and frameworks on which the rest of the

subject matter can be structured.

- Practical Workshops: Mobile communications are best learned by doing. Practical
Strategies workshops such as wireless communication system training, laboratory experiments

with simulation software, or implementation projects are all excellent ways to help
students get hands-on experience with the subject matter.

- Case Studies: In the teaching of mobile communications, students learn from
examples. Case studies can be used to illustrate how a particular technology was
adopted and practiced by a country and its economic impact on the community.

- Group Discussion: Encouraging group discussion among students can help to foster
a deeper understanding of the subject matter. Group discussions can be used to




encourage students to exchange different points of view and collaborate to find
solutions.

- Guest Lectures: Inviting industry professionals to speak to students can be an
educational and insightful experience. Guest lectures enhance the credibility of the
module, give students access to real-world technology funding and provide insights
into the relevant industry.

- Visits to a Mobile Communications Company: Students can get a hands-on
experience by visiting a mobile communication company for observation. They can
see how mobile communication technology is used and to encourage inquiry into
areas that they desire to explore.

- Online Resources: Utilizing online resources like video tutorials, discussion forums,
online articles is a significant way to supplement the learning experience. Providing
students with online resources guarantees their access to the latest technology
trends and expands their knowledge beyond the scope of the classroom lectures.

These strategies, when utilized effectively, ensure that students gain a comprehensive
understanding of the subject matter and are prepared for their academic, industrial,
and social engagements in the future.

Student Workload (SWL)

Structured SWL (h/sem) 93 Structured SWL (h/w) 6.
! I Il elasiall bl Jozxdl b genl CIlall laiiall (gl Jo! '
Unstructured SWL (h/sem) - Unstructured SWL (h/w) 38
Jradll IS LIl elaniadl e quhdl Josxd! L gl JUal) laiiall s (gubdl Jonll '

Total SWL (h/sem)

dradll s el U1 gyl Jasel

150

Module Evaluation

A Al salal) (‘;.1.153
Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Formative Quizzes 1 5% (5) 4,8,12 LO#1,5,8and9
assessment Assignments 10 10% (5) 2to12 LO#1,2,4,67,8and 9




HwW/ 1 10% (25) Continuous All

Report 1 15% (15)
Summative Midterm Exam 1.30 hr 10% (10) 8 LO#1-5
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Lﬁ)u\ Lz,,.c.},\uY\ C\.@_Ld\

Material Covered

Week 1 Wireless Communication Systems. Types of Mobile Communication Systems. The Cellular Concept -

System Design Fundamentals.

Week 2 Frequency Reuse. Channel Assignment Strategies. Handoff Strategies. Practical Handoff

Considerations.

Week 3 Interference and System Capacity. Co-channel Interference, Adjacent Channel Interference.

Power Control for Reducing Interference.

Week 4 Trunking and Grade of Service. Blocked Calls Cleared (Erlang B). Blocked Calls Delayed (Erlang C).

Improving coverage and capacity in cellular systems.

Week 5 Cellular Systems. 1G: AMPS, ETACS, N-AMPS, USDC(D-AMPS). 2G: Global System for Mobile GSM.

GSM System Architecture.

Week 6 Spread spectrum (frequency hopping direct sequence). Frequency Hopping Spread Spectrum (FH-

SS). Direct Sequence Spread Spectrum (DS-SS).

Week 7 2G, Code Division Multiple Access (CDMA). Comparison of the I1S-95, 1S-54, and GSM

systems.

Week8 | 4G: Long-Term Evolution (LTE).

Week 9 Large Scale Propagation Models. Practical Link Budget Design Using Path Loss Models. Outdoor

Propagation Models. Okumura Model, Hata Model, Walfisch-Bestoni Model

Indoor Propagation, Small Scale Fading and Multipath. Properties of Small-Scale Multipath

Week 10 Propagation. Doppler Shift, Shadowing, Multipath Propagation. Parameters of Mobile Multipath
channels. Types of Small-Scale Fading, Rayleigh and Ricean Distributions

Week 11 | Plane wave: normal incidence.

Week 12 | Plane wave: oblique incidence

Week 13 | Radio wave propagation. ground wave propagation.

Week 14 | Radio wave propagation. troposphere wave propagation.

Week 15 | Radio wave propagation. ionosphere wave propagation.

Week 16

Preparatory week before the final Exam

Learning and Teaching Resources
wjjﬁ\j (Jsuj\ J.JLAA

Text

Available in the

Library?

Required Texts

[1] T.S. Rappaport,” Wireless Communications”, 2" edition, 2002.

[2] J. H. Schiller,” Mobile Communications”, 2™ edition, 2003.

Yes




Recommended Texts

Edition, 2008.

Bruce R. Elbert, “Introduction to Satellite Communication”, 3™

Yes

https://www.tutorialspoint.com/satellite_communication/satellite_communication_intr

Websites
oduction.htm
Grading Scheme

Group Grade il Marks (%) | Definition

A - Excellent kel 90 - 100 Outstanding Performance

B - Very Good NENVES 80-89 Above average with some errors
(S:(;:t_:elsgoG)roup C - Good NVes 70-79 Sound work with notable errors

D - Satisfactory osgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl u8) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM

‘\_\M\Jﬂ\ salall S g CJJA.\

Module Information
W\Jﬂ\ XA C'_iujlm

Module Title Microelectronics 11 Module Delivery
Module Type Core Theory

O Lecture
Module Code EEEC408

O Lab
ECTS Credits 6 Tutorial

O Practical
SWL (hr./sem) 150 O Seminar
Module Level 4 Semester of Delivery 8
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader e-mail
Module Leader’s Acad. Title (sl 4l Module Leader’s Qualification salgdd)
Module Tutor Dr. Abdalem A. Rasheed e-mail | Alem12@uomosul.edu.iq
Peer Reviewer Name alall aal e-mail | sy g

entifi . A |
Scientific Committee Approva 1/06/2023 Version Number | 1.0
Date
Relation with other Modules
6 AY) Al )l gall ae 28)

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
4L Y Oy sinall g alail) il g Al jall salall Calaal

Module Aims
Janl Al salal) Calaal

1.

To develop problem solving skills and understanding of microelectronics

concepts with the microwave devices.

2. To understand microelectronics with electronics devices.




3. Toinclude the microelectronics with available software such as CST
simulation, ADS simulation, and COMSOL simulation.

Module Learning
Outcomes

A, Balall lesl) s e

Recognize how microelectronics connected with the electronics devices.
List the various terms associated with microelectronics.
Summarize what is meant by a microelectronics.

A w N

Identify microelectronics applications.

Indicative Contents
Ll LY il siaall

Indicative content includes the following.

Part A - Semiconductor Materials and Diodes + The Bipolar Junction Transistor

+ The Field-Effect Transistor+ Basic FET Amplifiers + Integrated Circuit Biasing and Active

Loads + Basic BJT Amplifiers

[75 hrs.]
Revision problem and tutorial classes [6 hrs.]
Quizzes [3 hr.]

Learning and Teaching Strategies

aabill 5 alal) i) i

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and
expanding their critical thinking skills. This will be achieved through classes,
interactive tutorials and by considering type of simple experiments involving some
sampling activities that are interesting to the students.

Student Workload (SWL)

Structured SWL (h/sem)

dhadl) A Ul adaiiall ol all Jasl) be saad Ul alsiiall sl Hall sl

Structured SWL (h/w)
78 7

Unstructured SWL (h/sem) Unstructured SWL (h/w)
Jeadll A Ul alaiiall e a5l Jaal Lo saud Callall liiiall e asd yall Jaal)

72 6

Total SWL (h/sem)

Juadll I8 Ll S ol 5l Jasl

150




Module Evaluation

d) Al Balal) PRTtY
Time/Nu Relevant Learning
mber Weight (Marks) Week Due S—

Quizzes 1 5% (5) 4,8,12 LO #1,5,8and9
Formative Assignments 10 5% (5) 2to 12 LO#1,2,4,67,8and9
assessment Projects / Lab. 2 25% (25) Continuous All

Report 1 5% (5)
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-5
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

B = sl gleidl

Material Covered

Week 1 Semiconductor Materials and Diodes

Week 2 Semiconductor Materials and Diodes

Week 3 The Bipolar Junction Transistor

Week 4 The Bipolar Junction Transistor

Week 5 | The Field-Effect Transistor

Week 6 | The Field-Effect Transistor

Week7 | asic FET Amplifiers

Week 8 Basic FET Amplifiers

Week 9 introduction to network theorems, types of source: independent and dependent voltage and current
sources and their transformation

Week 10 | |ntegrated Circuit Biasing and Active load

Week 11 | |ntegrated Circuit Biasing and Active load

Week 12 | gasic BJT Amplifiers

Week 13 | gasic BJT Amplifiers

Week 14 | pifferential Amplifier

Week 15 | pifferential Amplifier

Week 16 Preparatory week before the final Exam




Learning and Teaching Resources
u.u..g‘).ﬁj\} (J’_\S\ J.Jb.a.q

Available in the
Text
Library?

Required Texts Yes

Microelectronics: Circuit Analysis and Design by Neaman

Recommended Texts yes
ELECTRONIC DEVICES Floyd

Websites Microelectronics for Microwave devices

Grading Scheme

Group Grade ) Marks (%) | Definition

A - Excellent bl 90 - 100 Outstanding Performance

B - Very Good [RENRTEN 80-89 Above average with some errors
(S:(;:tielsgoc)iroup C - Good 2 70-79 Sound work with notable errors

D - Satisfactory L sia 60 - 69 Fair but with major shortcomings

E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Al a8) il 5 | (45-49) More work required but credit awarded
(0-49) F - Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.




MODULE DESCRIPTION FORM

duwy I 8oLl Caso g 73900

Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Computer Networks Security Module Delivery
Module Type Core Theory
Lecture
Module Code EEEC409
O Lab
ECTS Credits 6 Tutorial
[ Practical
SWL (hr./sem) 150 O Seminar
Module Level 4 Semester of Delivery 8
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el )y ool e-mail oandid] ) (39 ASIVT o)
Module Leader’s Acad. Title ol 4l Module Leader’s Qualification Balgad!
Module Tutor Dr. Mohammed Younis Thanoun e-mail myounisth@uomosul.edu.iq
Peer Reviewer Name bl a2lya ol e-mail iji!)l\ oy
ientifi . A |
Scientific Committee Approva 13/06/2023 Version Number | 1.0
Date
Relation with other Modules
6 AY) Al )l gall ae 28)
Prerequisite module Computer Networks Semester 1
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
LaliyYl Olgisally phatll 5L g Ayl B3l LIl

Understand Basic concepts of network security.
History of encryption techniques.
Module Aims

Gyl 8oLl Colua]

AES symmetric encryption technique.
public-key encryption and RSA.

Message Authentication and Hash Functions.
Authentication Protocols.

Cryptographic Systems.

©® N UEWN R

Network Security Tools.

This course provides students with basic knowledge in:
Basic concepts of network security; History of encryption techniques; AES

Module Learning symmetric encryption technique; public-key encryption and RSA; Message

Outcomes Authentication and Hash Functions; Authentication Protocols; Cryptographic
Systems: Secure Socket Layer (SSL), Virtual Private Network (VPN), and

olel) @laidl Ol y3en Kerberos; Access Control of Computer Resources; Computer Viruses,

Gy | Malicious and Antivirus Software; Network Security Tools: Firewall, Intrusion

Detection System (IDS) and Intrusion Prevision System (IPS); Web Security,
Email Security and Password Management; and Security of Wireless Networks.

Indicative Contents
Aol Y wlgisal!

Learning and Teaching Strategies

el g alal) Slaas) il

Lessons with electronic slides' projection, live demos and training on emulation and
Strategies network tools and connected devices.
In relation to the kind of activities and didactical methods adopted, the attendance to




Student Workload (SWL)

Structured SWL (h/sem) 28 Structured SWL (h/w) c
i)l 3 CIall elaziadl (golyldl Josdd! e gueanl Ul @laiall byl Josnll

Unstructured SWL (h/sem) 2 Unstructured SWL (h/w) 48
el UM LIl elaziedl e gohyldl Josxd! L gl JUal) laiiall p& (gulydl Jonll '

Total SWL (h/sem)
Jradd] I3 CIUall S gyl Jasd!

150

Module Evaluation

A Al 3alal) a.us.\
Time/Nu Relevant Learning
e Weight (Marks) Week Due R

Quizzes 1 5% (5) 4,8,12 All
Formative Assignments 10 5% (5) 2to 12 All
assessment Projects / Lab. 0 0% (0) Continuous

Report 1 15% (15) All
Summative Midterm Exam 2 hr 25% (25) 7 All
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@b e pul) el

Material Covered

Week 1 | gasic Concepts of Network Security.

Week 2 History of Encryption Techniques.

Week 3 Symmetric Encryption Technique and AES.

Week 4 Public-Key Encryption Techniques and RSA.

Week5 | \essage Authentication and Hash Functions.

Week 6 Authentication Protocols & Cryptographic Systems: Secure Socket Layer (SSL).




Week 7 Virtual Private Network (VPN).

Week 8 Kerberos.

Week 9 Computer Viruses, Malicious. Antivirus Software.

Week 10 | Antivirus Software.

Week 11 Firewall Architecture and Administration.

Week 12 | |ntrysion Detection System (IDS) and Intrusion Prevision System (IPS).

Week 13 | \yep Security, Email Security and Password Management.

Week 14 | Security of Wireless Networks

Week 15 | Access Control Techniques of Computer Resources

Week 16 | preparatory week before the final Exam

Learning and Teaching Resources
L)'“:’,)ﬂ\} (,L._“d\ JJLAAA

Available in the

Text
Library?
1- Cryptography and network Security Principles and Practice Sixth
edition William
Required Texts Stallings. Yes
2- Network Security eSSeNtialS: Applications and Standards Sixth
edition Global
edition.
Computer Security Principles and Practice Fourth Edition Global
Recommended Texts No

Edition William Stallings Lawrie Brown.

Websites




Grading Scheme

Group Grade daxd| Marks (%) | Definition

A - Excellent sl 90 - 100 Outstanding Performance

B - Very Good I dae 80 -89 Above average with some errors
(S:(;:tiefgoc-)iroup C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory Jaugie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl 08) Cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM

duwy I 8oLl Caso g 73900

Module Information
:Lu.u\Jﬂ\ 3alall uu}la.A

Module Title Electronics and Communications Lab. I\VV | Module Delivery
Module Type Core O Theory
O Lecture
Module Code EEEC411 Lab
ECTS Credits 4 U Tutorial
O Practical
SWL (hr./sem) 100 O Seminar
Module Level 4 Semester of Delivery 8

Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el Sy ool e-mail | el jusy) 39 AV wl

Module Leader’s Acad. Title

ol aa)

Module Leader’s Qualification

Balgad!

Module Tutor Marwan Abdulkhaleq Al-yoonus e-mail Marwanathy1972 @uomosul.edu.iq
Peer Reviewer Name ol azlye el e-mail Qgﬂﬁ)ﬂ oduy
Scientific C ittee A |

RIS S R 01/06/2023 Version Number | 1.0
Date

Relation with other Modules
A Dl 5ol 3 sall ae 48l

Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
LaliyYl Olgisally phatll 5L g Ayl B3l LIl

The lab course tries to present practical experiments based on several hardware
devices like microcontroller digital circuits boards also simulation environments like
MATLAB, ORCAD, Arduino IDE, and Opnet software.

After completing this course, students should have the knowledge about:

Module Aims 1. I\/fic.rocontroller' pro.grar.nming. o
Ayl Bloll Lslual 2. D|g|.tal electronics circuit and appllcatlon.. . .
3. Various types of Computer networks and its configurations.
4. Microcontrollers and its application.
5. Understanding control circuits theory.
6. Solar cell characteristics and its connection methods.
7. Digital communication techniques.
8. Signal analysis using MATLAB and microcontroller.
1. Dealing with laboratory equipment and electrical elements in a professional
and scientific manner(i).
2. Ability to analyze electrical circuits and understand the nature of their
work(ii).
3. Building a scientific mentality for the student through his ability to interpret
Module Learning the practical results according to theoretical concepts(iii).
Outcomes 4. Develop the student's ability to design simple electronic circuits in line with
his scientific abilities(iv).
3ol P_L._:_H Olryso 5. Students will be able to understand practically the most of digital carrier
sy ) modulation system and the differences between the QAM and types of PSK.

6. Students will be able to mitigate the Intersymbol Interference in the
baseband systems by satisfying the conditions for zero ISI, get indications of
the BER during the monitoring of the eye pattern (eye diagram), also can deal
with the additive noise channel and get the transmitted data at the receiver
using the sampling receiver.

Indicative content includes the following.

Part A

Pam and PCM systems, sampling, quantization, and the encoding. PCM Transmission
Bandwidth, PCM Signal-to-Quantization-Noise Ratio. Learn Arduino programing using
C-language. Understanding Control theory using Matlab [10hrs.]

Quizzes [1 hr.]

Part B

Binary line coding, extract the differences between the NRZ and RZ. Digital carrier
modulation On-Off Keying (OOK) and Amplitude Shift Keying (ASK). Network

connection topologies. Data acquisition concept. System transfer function

Indicative Contents
Aol Y wlgisad!

characteristics in MATLAB. Inter symbol interference [20 hrs.]
Revision problem and tutorial classes [10hrs.]
Quizzes [1 hr.]




Learning and Teaching Strategies

aabeil) g alail) Cilua il sind

The main strategy that will be adopted in delivering this module is to encourage
. students’ participation in the exercises, while at the same time refining and expanding
Strategies L . . L . . . .

their critical thinking skills. This will be achieved through labs, interactive experiments

and software simulation in laptops/PC.

Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4

el s CIall elaziedl (golyldl Josdd! e gueanl Ul @latiall byl Josnll

Unstructured SWL (h/sem) 37 Unstructured SWL (h/w) 5

duadl 3 LIl plaziadl p golydll Jood! L gl (JUal) @laiall e (bl Josnll

Total SWL (h/sem)
Jradd] I3 IUall S gyl Jasd!

100

Module Evaluation

:\Tg.u\‘)ﬂ\ saldl) e.usﬂ
Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes 1 10% (10) 4,8,12 All
Formative

Report 2 10% (10) 1to 15 All
assessment

Practical Exam 1 20%(20) 8,15
Summative Theoretical Exam 1 10% (10) 7 All
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week1 | 1. Intersymbol Interference, Pulse Shaping and Sampling Receiver (part I)

Week 2 Intersymbol Interference, Pulse Shaping and Sampling Receiver (part I1)

2
Week3 | 3. Design a Digital clock using 1C7490
4

Week 4 Digital Carrier Modulation part 11




Week5 | 5. Introduction to PLC and ladder logic programming
Week6 | 6. Industrial wireless network

Week7 | 7. Reading a matrix of photo sensors using microcontroller and MATLAB
Week8 | 8. Solar cell characteristics and its connection methods
Week9 | 9. Principle of DSP using Matlab and micro-controller
Week 10 | 10. State space module in MATLAB

Week 11 | 11. State variable feedback design

Week 12 | 12. Block diagram reduction

Week 13 | 13. Frequency response

Week 14 | 14. ADHOC Wireless Technology

Week 15 | 15. Infrastructure Wireless Technology

Learning and Teaching Resources
w‘)ﬂ\} ?L_ﬂ\ JJL;.AA

Available in the
Text
Library?
-Jerry Luecke “Analog and Digital Circuits for Electronic Control
System Applications” Elsevier.
-Forouzan, B.A. "Data Communications and Networking". 4th
Edition, McGraw Hill Higher Education, New York.
Required Texts -Gary Dunning, “Introduction to Programmable Logic Yes
Controllers”, Thomson, 2nd Edition (electronic books)
-Proakis, J. G., and M. Salehi. "Digital communications 5th
Edition McGraw-Hill." New York (2008).
-Farid Golnaraghi and KUO “Automatic Control Systems” Simon
Frase, Ninth Edition
Recommended Texts No
Websites




Grading Scheme

Group Grade daxd| Marks (%) | Definition

A - Excellent sl 90 - 100 Outstanding Performance

B - Very Good I dae 80 -89 Above average with some errors
(S:(;:tiefgoc-)iroup C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory Jaugie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl 08) Cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information
:\_La.u\‘)ﬂ\ 3alall Q\.A}Lu.

Module Title Control Systems | Module Delivery
Module Type Core Theory
L

Module Code EEPM401 Ol Lecture

O Lab
ECTS Credits 6 Tutorial

O Practical
SWL (hr./sem) 150 O Seminar
Module Level 4 Semester of Delivery 7
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader ol Lty ol e-mail | pwdl w39 IV LAl
Module Leader’s Acad. Title deluwe Sl Module Leader’s Qualification Balgad!
Module Tutor Dr. Mohammed Obaid Mustafa e-mail mohammed.obaid1975@uomosul.edu.iq
Peer Reviewer Name ol azlys ol e-mail | QoA oy
Scientific Committee Approval 08/06/2023 Version Number | 1.0
Date

Relation with other Modules
A Dl 5ol 3 sall ae 48]l

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
Loliy Gbgizally platll glEg dushyll 55kI Bl

Module Aims
dusly ! BoLad! Lol 1. To understand the fundamental concepts of Control systems and
mathematical modeling of the system.




2. To understand and differentiate the basics of linear time-invariant control
system.
To understand and analyze feedback characteristics of linear control system.
To understand and analyze, transfer function, Mathematical model.

This course deals with State space representation of control system,
To understand and analyze time response of first and second order control
systems for different standard test signals.
7. To understand the stability analysis of the linear control systems.

oukWw

Module Learning
Outcomes

olel) @laidl Ol y3en
Ay

1. Recognize and identify the concept of State space analysis of the control system.
2. Ability to identify the concept of time response of the control system.

3. Ability to identify the concept of the transfer function.

4. Ability to identify the Mathematical modeling of different systems.

5. Ability to apply the stability concept to control systems.

Indicative Contents
dolin Y wlgisad!

Indicative content includes the following.

Introduction to control system, Basic Components of a Control System, Open loop
and closed loop control system , Block diagram and block diagram reduction, Signal
flow graph; Masson gain formula, transfer function, Mathematical model, State
space representation of control system, State Space representation: State equation,
output equation, state transition Matrix, state transition equation, Characteristic
Equations , state diagram, Controllability Canonical Form (CCF), Observability
Canonical Form ( OCF ), Diagonal Canonical Form (DCF), Jordan Canonical Form
(JCF), controllability, observability of control system, Time domain analysis of control
system, Stability of control system, Rowth Hurwitz criterion.

Learning and Teaching Strategies

adatl) g alatl) laas) yiul)

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.




Student Workload (SWL)

Structured SWL (h/sem) 63 Struct‘ured SWL (h/w) 42
dradll I CIlall plaiiall (guhyldl Jodd! b gasl IUal) @lasiadl gyl Jozxd!

Unstructured SWL (h/sem) g7 Unstr:xctured SWL (h/w) cg
Jadl I Clall laiiall pe (bl Joze) b gl IUall elatiadl p& (bl Josdl)

Total SWL (h/sem)

Joadl) I3 Ul S gyl Jooxl! 1>0

Module Evaluation

A Al 3alal) a.us.'
Time/Nu Relevant Learning
. Weight (Marks) Week Due R
Formative Quizzes 4 10% (10) 3,6,11,14 LO#1,5,8and 9
assessment Assignments 8 5% (5) 2to 12 LO#1,2,4,67,8and9
Summative Midterm Exam 2 hr 25% (25) 8 LO#1-5
assessment Final Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

@Bl e ) el

Material Covered

Introduction to control system, Basic Components of a Control System, Open loop and closed loop

Week 1
control system
Week 2 Block diagram and block diagram reduction
Week3 | sicnal flow graph; Masson gain formula
Week4 | \jathematical model
Week 5 State space representation: State equation, output equation
Week 6 state transition Matrix, state transition equation,
Week 7

From Differential Equations to State Diagrams, From State Diagrams to Transfer Function,




Week 8

Mid-term Exam

Week 9 From State Diagrams to State and Output Equations, Characteristic Equations, state diagram
Week 10 | Controllability Canonical Form (CCF), Observability Canonical Form ( OCF ), Diagonal Canonical Form
(DCF), Jordan Canonical Form (JCF),
Week 11 Controllability and observability of control system
Week 12 | Time domain analysis of control system: Typical Test Signals for the Time Response of Control Systems, The Unit-
Step Response and Time-Domain Specifications, Steady-State Error steady-state error
Week 13 transient response of Transient Response of a Second-Order control system
Week 14 | siapility of control system,
Week 15 | Rowth Hurwitz criterion
Week 16 | preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
iRl e gl el
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Week 8
Week 9
Week 10
Week 11
Week 12
Week 13
Week 14
Week 15




Learning and Teaching Resources

u.u..g‘).ﬁj\} (J’_\S\ J.Jb.a.q

Available in the
Text -
Library?
Automatic Control Systems 9th Edition
Required Texts ) ) o Yes
by Farid Golnaraghi, Benjamin C. Kuo
Modern Control Engineering, 5" Edition
Recommended Texts No
by Katsuhiko Ogata

Websites
Grading Scheme

Group Grade il Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good [SESRVES 80 -89 Above average with some errors
(S:;fefgoc)iroup C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgstn 50-59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.



https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Farid+Golnaraghi&text=Farid+Golnaraghi&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Benjamin+C.+Kuo&text=Benjamin+C.+Kuo&sort=relevancerank&search-alias=books
https://www.amazon.com/Katsuhiko-Ogata/e/B000AQ4HX0/ref=dp_byline_cont_book_1

MODULE DESCRIPTION FORM

duwy I 8oLl Caso g 73900

Module Information
:\_La.u\‘)ﬂ\ 3alall Q\.A}Lu.

Module Title Power System Analysis Module Delivery
Module Type Core Theory

O Lect
Module Code EEPM402 ecture

O Lab
ECTS Credits 6 Tutorial

[ Practical
Module Level 4 Semester of Delivery 7

Administering Department

2 - (Electrical Engineering) | College | UoM2 - (Engineering)

Module Leader ol Lty ol e-mail | pwdl w39 IV LAl

Module Leader’s Acad. Title ol 4. Module Leader’s Qualification algadl
Module Tutor Dr. Shaker Mahmood Khudher e-mail shakeralhyane@uomosul.edu.iq
Peer Reviewer Name bl 22lya ool e-mail iji!)l\ oy

Scientific C ittee A |

D::: LR A e 01/06/2023 Version Number | 1.0

Relation with other Modules

6 AY) Al )l gall ae A8

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

LaliyYl Olgizally platll gL g drwlydl! Balell Gla]

Module Aims
Gyl Baladl CBlual

The objective of Power system analysis is for designing entire power systems consisting
of generators, transformers, capacitor banks, shunt elements, transmission lines and




so on. Power system analysis makes sure the equipment works together so that the
required power is delivered to the load centers at the prescribed voltage and
frequency, and no component in the network is overloaded and no-fault condition
jeopardizes the system.

Module Learning
Outcomes

oled) @laidl Ol y3en
Ayl

1. Acquiring knowledge of modern techniques that support the
development of electrical power stations.

2. Understanding the basic concepts of troubleshooting in electrical
power stations and transmission lines.

3. Understanding the fundamentals of electrical power transmission and
distribution.

4. Understanding the basics of dealing with electrical power systems.

5. Building the scientific foundation for students in the field of designing and
constructing power systems and transmission lines.

6. Training students on modern techniques in electrical fault diagnosis and
repair.

7. Studying the fundamental concepts of building high-quality power systems.

8. Equipping students with scientific and practical skills to diagnose and repair
faults in electrical power systems.

Indicative Contents
Aol wlgisall

Indicative content includes the following.

PartA -

Introduction; Syllabus; basic components of a power system, single line diagram, per unit
analysis, generator, transformer, transmission line and load representation for different power
system, Construction of Y-bus and Z-bus, Power-flow problem and equations [12 hrs.]

Revision problem and tutorial classes [3 hrs.]

Quizzes [1 hr.]

Part B-

Gauss-Seidel method for solving power-flow equations, Newton-Raphson method for solving
power-flow equations, balanced three-phase fault, short-circuit capacity, Bus impedance
matrix, Fault analysis using bus impedance matrix, Symmetrical components and unbalanced
faults (Review), Economical Operation of Power System neglecting generator limits and line
losses [15 hrs.]

Revision problem and tutorial classes [4 hrs.]

Quizzes [1 hr.]

Part C-

Economical Operation of Power System with generator limits and line losses. Introduction,
Classification of Power System Stability. Dynamic Equation of Synchronous Machine, Stability
Analysis Swing equation, Multi machine system, Machines swinging in unison or coherently
Power flow under steady state, Steady-state Stability, Transient Stability-Equal area criterion
Transient Stability Applications of sudden change in power input, Critical clearing angle and
critical clearing time, Application of equal area criterion 1- Sudden loss of one parallel line 2-
sudden short circuit on one of parallel lines a) Short circuit at one end of line b) Short circuit at
the middle of a line. [15 hrs.]

Revision problem and tutorial classes [4 hrs.]

Quizzes [1 hr.]




Learning and Teaching Strategies

aabeil) g alail) Cilua il sind

Strategies

1- Electronic illustration tools, such as presentations, slides, images, videos, and
others, can be used to clarify concepts and scientific information to students. These
tools can be used to illustrate examples and practical applications, present graphs
and charts to clarify relationships and processes, and demonstrate results and
statistical data.

2- Surprise daily tests can be conducted without prior notice to students to motivate
them to regularly review the materials and prepare well for any test. These daily tests
can be sudden and short-term, aiming to test students' immediate understanding of
the study materials and concepts.

As for weekly tests, they can be announced in advance to students, giving them
sufficient time to prepare. The purpose of weekly tests is to assess the overall
progress of students and their understanding of the study materials over a longer
period.

3- Students can be given the opportunity to participate in open discussion sessions
on the study topics. These sessions can be organized to allow students to discuss
scientific materials, exchange ideas and opinions, ask questions, and clarify any
doubts. These discussion sessions can be organized as part of the lessons or as
independent activities.

Additionally, students can be assigned research tasks to explore the latest applications
of the scientific subject matter.

Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
! I Il elasiall bl Josxdl b genl CIlall plaiiall (gl Jo|
Unstructured SWL (h/sem) g7 Unstructured SWL (h/w) 6
duadll U3 LIl plaziadl p gehyldl Josdd! e gl Ul @latiall e (bl ool

Total SWL (h/sem)

Jradll M5 el U1 (gl Jass)

150

Module Evaluation
@»\Jﬂ\ XA ?..3..33.1

Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome
Formative Quizzes 3 10% (10) 4,8,12 LO#1,5,8and9
assessment Assignments 5 5% (5) 2to12 LO#1,2,4,67,8and 9




Projects / Lab. 1 5% (5) Continuous All

Report 0 0% (0)
Summative Midterm Exam 1.5hr 20% (20) 8 LO#1-5
assessment Final Exam 3hr 60% (60) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

95)2.'\!\ Lz,,.c.},\uY\ C\.@.Ld\

Material Covered

Week 1 Introduction; Syllabus; basic components of a power system, single line diagram,
Week 2 Per unit analysis, generator, transformer, transmission line and load representation for different power system
Week 3 Construction of Y-bus and Z-bus
Week 4 Power-flow problem and equations
Week 5 Gauss-Seidel method for solving power-flow equations
Week 6 Newton-Raphson method for solving power-flow equations
Balanced three-phase fault- Short-circuit capacity- Bus impedance matrix- Fault analysis using bus impedance
Week 7 '
matrix
Week 8 EXAM
Week 9 Symmetrical components and unbalanced faults (Review)
Week 10 Economical Operation of Power System neglecting generator limits and line losses
Week 11 Economical Operation of Power System with generator limits and line losses.
Week 12 Introduction, Classification of Power System Stability. Dynamic Equation of Synchronous Machine
Week 13 Stability Analysis Swing equation, Multi machine system, Machines swinging in unison or coherently
Week 14 Power flow under steady state, Steady-state Stability, Transient Stability-Equal area criterion
Transient Stability Applications of sudden change in power input, Critical clearing angle and critical clearing
Week 15 time, Application of equal area criterion 1- Sudden loss of one parallel line 2- sudden short circuit on one of
parallel lines a) Short circuit at one end of line b) Short circuit at the middle of a line
Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources

U’“:’Jﬂ\} (‘Ja:\” J.JLAA

Text

Available in the

Library?




Power system analysis

by Hadi Saadat

Required Texts o NO
http://powerunit-ju.com/wp-content/uploads/2016/11/Power-
System-Analysis-by-Hadi-Saadat-Electrical-Engineering-libre.pdf
Power System Analysis

Recommended Texts NO

By Emeritus John J. Grainger and William D. Stevenson

Websites
Grading Scheme

Group Grade il Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good BEevE 80 -89 Above average with some errors
(S:(;:tielsgoG)roup C - Good NVes 70-79 Sound works with notable errors

D - Satisfactory Jawgie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information
:\_La.u\‘)ﬂ\ 3alall Q\.A}Lu.

Module Title High Voltage Engineering Module Delivery
Module Type Core Theory
Module Code EEPMA403 t:cbture
ECTS Credits 6 Tutorial

O Practical
SWL (hr./sem) 150 ] Seminar
Module Level 4 Semester of Delivery 7
Administering Department 2 - (Electrical Engineering) | College
Module Leader el Sy ool e-mail | pwdl w39 IV LAl
Module Leader’s Acad. Title ol 4. Module Leader’s Qualification Balgad!
Module Tutor Dr. Dawood Najem Saleh e-mail dnsaij@uomosul.edu.iq
Peer Reviewer Name calodl azlys ol e-mail ijﬁy\ oy
SDE:::tific Committee Approval Version Number

Relation with other Modules
6 AY) Al )l gall ae A8

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
LolinY Gbgizally platdl g5lSg duwshyldl 85k Bl

Module Aims
Gyl Balad) Lol




Introduction to High Voltage Engineering: This aim focuses on providing
students with a broad understanding of high voltage engineering principles,
concepts, and applications.

Electrical Insulation Systems: This aim focuses on studying various insulation
materials, their properties, and their application in high voltage systems. It
covers topics such as insulation coordination, breakdown mechanisms, and
insulation testing techniques.

Generation and Measurement of High Voltages: This aim involves studying
different methods of generating high voltages, including AC, Dc and impulse
generation techniques. It also covers measurement techniques for high
voltage parameters, such as voltage, current, and power.

High Voltage Equipment: This aim focuses on familiarizing students with
different types of high voltage equipment used in power systems, such as
transformers, circuit breakers, surge arresters, and capacitors. It includes
studying their design, operation, and maintenance.

Overvoltage Phenomena and Protection: This aim involves studying
overvoltage phenomena, such as lightning surges and switching surges, and
their effects on power systems. It also covers protective measures and
equipment used to mitigate the impact of overvoltages.

High Voltage Transmission and Distribution: This aim focuses on the
transmission and distribution of high voltage electrical power. It includes
studying power transmission lines, substations, insulation coordination, and
safety considerations.

High Voltage Testing and Diagnostics: This aim involves learning about
various testing techniques and diagnostic methods used in high voltage
engineering. It covers topics such as partial discharge testing, dielectric
response analysis, and condition monitoring of high voltage equipment.
Safety and Environmental Aspects: This aim emphasizes the importance of
safety practices and environmental considerations in high voltage
engineering. It covers earthing principles, safety regulations, protective
measures, risk assessment, and the impact of high voltage systems on the
environment.

Module Learning
Outcomes

Balol) @latll olorysen
EWINY]

Demonstrate a comprehensive understanding of the fundamental principles
and concepts of high voltage engineering, including insulation coordination,
breakdown mechanisms, and high voltage equipment.

Apply knowledge of different methods of generating high voltages, AC, DC
and impulse, and demonstrate the ability to analyze and interpret high
voltage measurements accurately.

Evaluate and select appropriate insulation materials for high voltage
applications based on their properties and characteristics.

Describe the design, operation, and maintenance of high voltage equipment,
such as transformers, circuit breakers, surge arresters, and capacitors.
Analyze and mitigate overvoltage phenomena, such as lightning surges and
switching surges, and apply protective measures to ensure the reliability and
safety of high voltage systems.




Apply testing techniques and diagnostic methods to assess the condition of
high voltage equipment, including partial discharge testing, dielectric
response analysis, and condition monitoring.

Demonstrate knowledge of safety regulations and practices related to high
voltage engineering, and apply appropriate safety measures in high voltage
systems to ensure the protection of personnel and equipment.

Assess and address environmental considerations associated with high
voltage engineering, such as minimizing environmental impact and
promoting sustainable practices.

Indicative Contents
dyolin Yl wlgisall

Introduction to High Voltage Engineering

Historical overview of high voltage engineering
Importance and applications of high voltage systems
Basic concepts and terminology in high voltage engineering

Electrical Insulation Systems

Insulating materials: properties, classification, and selection

Insulation coordination and insulation strength

Insulation testing techniques: breakdown voltage measurement, dielectric
spectroscopy, etc.

Insulation aging and degradation mechanisms

Generation and Measurement of High Voltages

AC high voltage generation: transformers, resonant circuits, and voltage multipliers
DC high voltage generation: rectifiers, voltage multipliers, and voltage doublers

Impulse high voltage generation: Lightning and Switching impulse, multi stage
impulse generator.

High voltage measurement techniques: voltage dividers, capacitive voltage dividers,
Rogowski coils, etc.

High Voltage Equipment

Transformers: construction, design considerations, and insulation systems

Circuit breakers: types, principles of operation, and arc interruption techniques

Surge arresters: characteristics, types, and application in protecting against
overvoltages

Capacitors: types, applications, and dielectric breakdown considerations

Overvoltage Phenomena and Protection

Lightning surges: characteristics, protection against lightning, and lightning impulse
testing

Switching surges: causes, effects, and mitigation techniques

Insulation coordination: voltage stresses, clearance and creepage distances,
coordination of insulation levels

High Voltage Transmission and Distribution

High voltage transmission lines: types, construction, and design considerations
Substations: configuration, equipment layout, and insulation coordination
High voltage safety: safety practices, grounding, personal protective equipment (PPE)

High Voltage Testing and Diagnostics




Partial discharge (PD) testing: principles, detection methods, and interpretation of PD
measurements

Dielectric response analysis: polarization and depolarization current measurements,
interpretation of results

Condition monitoring techniques: thermal imaging, acoustic monitoring, oil analysis,
etc.

Safety and Environmental Aspects

Safety regulations and standards in high voltage engineering
Risk assessment and hazard mitigation in high voltage systems
Environmental impact assessment and sustainable practices

Case Studies and Practical Applications

Analysis of real-world high voltage engineering problems and case studies
Practical demonstrations and experiments in high voltage laboratories

Simulation and modeling of high voltage systems using software tools

Learning and Teaching Strategies

adaill g alall Ciliasi jind

Strategies

Lectures: Traditional lectures can be used to deliver theoretical concepts,
principles, and foundational knowledge of high voltage engineering.
Instructors can present information using visual aids, multimedia
presentations, and demonstrations to enhance understanding.

Laboratory Work: Practical laboratory sessions allow students to apply
theoretical knowledge to real-world scenarios. Hands-on experiments
involving high voltage equipment, measurement techniques, and diagnostic
tools can help students gain practical skills and reinforce theoretical concepts.
Case Studies: Engaging students in case studies and real-world examples can
provide a deeper understanding of high voltage engineering principles.
Analyzing and solving problems encountered in actual high voltage systems
can develop critical thinking and problem-solving skills.

Group Discussions and Brainstorming: Encouraging students to participate in
group discussions and brainstorming sessions fosters active learning. It
promotes collaboration, idea sharing, and the exploration of different
perspectives on high voltage engineering topics.

Simulations and Virtual Laboratories: Utilizing computer-based simulations
and virtual laboratories can provide a safe and interactive learning
environment. Students can simulate high voltage systems, perform
experiments, and observe the outcomes, allowing for experimentation and
exploration of different scenarios.

Guest Lectures and Industry Experts: Inviting guest lecturers from industry or
research institutions can provide valuable insights into practical applications,
current trends, and emerging technologies in high voltage engineering. It
offers students exposure to real-world experiences and industry perspectives.




Problem-Solving Exercises: Assigning problem sets and exercises related to
high voltage engineering challenges students to apply their knowledge and
skills to solve specific problems. These exercises can range from calculations
and design tasks to analyzing system failures and proposing solutions.

Field Trips and Site Visits: Organizing field trips or site visits to high voltage
substations, power plants, or testing facilities allows students to observe high
voltage equipment in operation and gain a practical understanding of the
engineering practices in real-world settings.

Multimedia Resources and Online Platforms: Utilizing multimedia resources,
such as video lectures, online tutorials, and interactive learning platforms, can
supplement classroom teaching and provide students with additional
resources for self-study and revision.

10. Assessment and Feedback: Regular assessments, including quizzes, exams, and

projects, help gauge students' understanding and progress.
constructive feedback on their performance enables them to identify areas for

Providing

improvement and reinforce their learning.

Student Workload (SWL)

Structured SWL (h/sem) 93 Structured SWL (h/w) 6
deadll I3 Clal) plisiall (gwlydl Joe Le gl CUall wlaziall (gl Jase)
Unstructured SWL (h/sem) - Unstructured SWL (h/w) 38
el 3 LIl plaziadl p gohydll Josd! L gl JUal) laiiall s (gubydl Jorll '

Total SWL (h/sem)

Jradll M5 CIUal U1 gl Jass)

150

Module Evaluation
@»\Jﬂ\ XA ?3333

Time/Nu Relevant Learning
. Weight (Marks) Week Due S

Quizzes
Formative Assignments
assessment Projects / Lab.

Report
Summative Midterm Exam
assessment Final Exam




Total assessment

Delivery Plan (Weekly Syllabus)

Material Covered
Week 1 Introduction to High Voltage Engineering: Historical overview, importance, and applications.
Basic concepts and terminology in high voltage engineering.
Week2 | glectrostatic Fields and Dielectrics
Week 3 Gas Insulation: Properties and applications of gases used as insulation in high voltage systems
Week 4 Liquid Insulation: Properties and applications of liquid insulating materials (such as oils and synthetic
liquids)
Week 5 Solid Insulation: Properties, types, and applications of solid insulating materials (such as ceramics,
polymers, and composites)
Week 6 AC Voltage Generation: Principles and methods of AC high voltage generation (such as transformers,
resonance, and cascade methods)
Week 7 DC Voltage Generation: Principles and methods of DC high voltage generation (such as
rectifiers, voltage multipliers, and voltage doublers)
Week 8 Impulse Voltage Generation: Principles and methods of generating impulse voltages (such as Marx
generators, sphere gaps, and impulse generators)
Week 9 HV Testing & Measurements
Week 10 | Overvoltages & Insulation Coordination
Week 11 | High Voltage Equipment: Surge Arresters: characteristics, types, and application in protecting against
overvoltages
Week 12 | High Voltage Equipment: Circuit Breakers: types, principles of operation, and arc interruption
techniques
Week 13 | Earthing System Design Principles: Earthing fundamentals, equipment grounding, and safety
considerations
Week 14 | Condition monitoring of cables: Partial Discharge (PD) Testing: principles, detection methods, and
interpretation of PD measurements
Week 15 | condition monitoring of transformers: Degradation of oil-paper insulation, diagnostic methods
Week 16
Learning and Teaching Resources
wjjﬁ\j (Jsuj\ J.JLAA
Available in the
Text .
Library?
1. Andreas Kiichler, High voltage Engineering, Springer-Verlag
Required Texts Yes
GmbH Germany, 2018.




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

International, 2007

Recommended Texts

E. Kuffel, W.S. Zaengl, and J. Kuffel, High Voltage Engineering:

Fundamentals, 2nd edition, Butterworth Heinemann, 2000.

No

Websites
Grading Scheme

Group Grade il Marks (%) | Definition

A - Excellent kel 90 - 100 Outstanding Performance

B - Very Good NENVES 80-89 Above average with some errors
(S:(;:tielsgoG)roup C - Good NVes 70-79 Sound work with notable errors

D - Satisfactory osgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (AIlaadl u8) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information
:\_La.u\‘)ﬂ\ 3alall Q\.A}Lu.

Module Title Special Electrical Machines | Module Delivery
Module Type Core Theory
L
Module Code EEPM404 O Lecture
O Lab
ECTS Credits 6 Tutorial
[ Practical
SWL (hr./sem) 150 O Seminar

Module Level

4

Semester of Delivery

Administering Department

2 - (Electrical Engineering)

College | UoM2 - (Engineering)

Module Leader

Dr.Moham

mad T. Yaseen

e-mail

mtyaseen@uomosul.edu.iq

Module Leader’s Acad. Title

Ass. Prof.

Module Leader’s Qualification

PhD

Dr. Ahmed Nasser B. Alsammak

Ahmed_alsammak@uomosul.edu.iq

Module Tutor e-mail
Mr. Omar Turath Tawfeeq omartawfeeq_1981@uomosul.edu.iq
Peer Reviewer Name bl 22lya ool e-mail iji!)l\ oy
ientifi . A |
Scientific Committee Approva 01/06/2023 Version Number | 1.0
Date
Relation with other Modules
6 DAY Agual 5l 3l gall ae 28D
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
LalinYl lgisally phatll 5L 9 dnwslyld] B3l Ll

Module Aims
Gyl Balad) Lol




1. To develop skills and understanding of principles of operation single phase
machines.

2. To develop skills and knowledge of the construction of single-phase
machines.

3. To perform equivalent circuit analysis of Single Phase Induction Motor

(SPIM).

To perform cross-field and double-field revolving theory of SPIM.

To understand starting problem of SPIM.

This course deals with all operating conditions of SPIM.

N o w ok

To improve the starting condition of SPIM.

Module Learning
Outcomes

alel) @laidl Wl y3en
Ay

At the end of this course, students can:
1. Explain electro-mechanical energy conversion concepts and their application
in electrical machines.
Categorize various types of electrical machines and it is starting.
Analyze electrical machines individually.
Recognize SPIM and its applications.
Discuss the various operating conditions of SPIM.
Explain the two field theories that were used to start SPIM.
Explain the Analysis equivalent circuit of the SPIM in different cases.
8. Explain the starting torque of the SPIM.

No vk wnN

Indicative Contents
Aol Y wlgisad!

Indicative content includes the following.
Part A — Starting Problems and distributed field

Introduction, Single phase induction motors (SPIM): 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. [14 hrs.]

Revision problem and tutorial classes [5 hrs.]
Quizzes [1 hr.]
Part B- Equivalent Circuit and Modeling Cases

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. [16 hrs.]

Revision problem and tutorial classes [12 hrs.]
Quizzes [1 hr.]
Part C- Special cases and starting Torque

Special cases, SPIM with main and auxiliary windings, Improvement of torque
production in SPIM, starting torque, adding resistance with auxiliary winding, adding
capacitor with auxiliary winding, and performance improvement. [6 hrs.]

Revision problem and tutorial classes [4 hrs.]

Quizzes [1 hr.]




Learning and Teaching Strategies

aabeil) g alail) Cilua il sind

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.

Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 49
i)l s CIall elaziedl (golyldl Josdd! e gueanl Ul @latiall byl Josnll '
Unstructured SWL (h/sem) g7 Unstructured SWL (h/w) cg
el M CIlall elatiedl e golyldl Josxd! b gl (Ul @latiall e (bl ool '

Total SWL (h/sem)
i)l I35 el S guhl) Jassll

150

Module Evaluation

Al ) saldll v‘""‘i‘
Time/Nu Relevant Learning
. Weight (Marks) Week Due .

Quizzes 3 15% (15) 3,10,12 LO #3,5,and 8
Formative Assignments 3 15% (15) 2to 12 LO#1,2,6,7and 8
assessment Projects / Lab. 0 0% (0) - -

Report 1 10% (10)
Summative Midterm Exam 2 hr 10% (10) 8 LO#1-8
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

R e pul) el

Material Covered




Week 1 Introduction, Single phase induction motors (SPIM): Principal of operations
Week2 | 1ypes of SPIM, Motors with main winding only,
Week 3 Cross-field theory, Rotating field theory (Double-field revolving theory)
Week 4 Transformer voltage, Rotational voltage, Torque speed characteristic,
Week 5 | Fie|ds in SPIM.
Week 6 | cquivalent circuit in SPIM
Week7 | power diagram in SPIM
Week 8 Symmetrical two-phase motor supplied from two-phase balance system
Week 9 Symmetrical two-phase motor supplied from two phase unbalance system
Week 10 Unsymmetrical two-phase motor supplied from two phase unbalance system.
Week 11 Improvement of torque production in SPIM, starting torque,
Week 12 | Effoct of adding resistance with auxiliary winding on the starting torque of SPIM
Week 13 Special cases of SPIM with main and auxiliary windings,
Week 14 | Effoct of adding capacitor with auxiliary winding on the starting torque of SPIM
Week 15 | performance improvement of SPIM
Week 16 | preparatory week before the final Exam
Learning and Teaching Resources
U’“:’Jﬂ\} (-,L_“d\ JJLAAA
Available in the
Text
Library?
1- Rotating electrical machine, S.K. Sen, 1975
2- Alternating current machines, M.G. Say, 1984
Required Texts 3- Electric Machinery and their Application, J.Hindmarsh 3rd, Yes
1979
4-1989 ¢ de slus.d 9 dezma Juobs ¢ igloedl HLadl (5o
1- Electrical Machinery, A. E. Fitzgerald, Charles Kingsley, Jr.,
Stephen D. Umans, 2003.
Recommended Texts | 2- Electric Machinery Fundamentals, Stephen J. Chapman, No
2005
3- Electric Motors and Drives, Austin Hughes, 3rd, 2006
Electromechanical Motion Devices, Second Edition, Paul
Websites Krause, Oleg Wasynczuk, Steven Pekarek, Wiley-IEEE Press,
Year: 2012




Grading Scheme

Group Grade daxd| Marks (%) | Definition

A - Excellent sl 90 - 100 Outstanding Performance

B - Very Good I dae 80 -89 Above average with some errors
(S:(;:tiefgoc-)iroup C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory Jaugie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl 08) Cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM

duwy I 8oLl Caso g 73900

Module Information
:\_La.u\‘)ﬂ\ 3alall Q\.A}Lu.

Module Title Power and Machines Lab. Il Module Delivery
Module Type Core O Theory
[ Lecture
Module Cod
odule Code EEPMA405 Lab
ECTS Credits 4 O Tutorial
Practical
SWL (hr./sem) 100 O Seminar
Module Level 4 Semester of Delivery 7
Administering Department 2 - (Electrical Engineering) College UoM2 - (Engineering)
Module Leader Mohammed Tariq Yasin e-mail | mtyaseen@uomosul.edu.iq

Module Leader’s Acad. Title Assistant Professor

Module Leader’s Qualification Ph.D

Module Tutor Dr. Hasan Adnan Mohammed e-mail | Hasan82adnan@uomosul.edu.iq
Dr. Ah N B.
Peer Reviewer Name . Ahmae Nasser e-mail | ahmed_alsammak@uomosul.edu.iq
Alsammak
Scientific Committee Approval Version
Date 01/06/2023 Number 1.0
Relation with other Modules
A Dl 5ol 3 sall ae 48l
Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
LaliyYl Olgisally phatll 5L g Ayl B3l LIl

Module Aims

1. Provide the student with the basic skills and proficiency of implementing the wiring
diagrams required to conduct the testing procedures of transformers, AC and DC generators
and motors.

2. Provide the student with the basic skills of conducting different testing procedures of the

salaJ lual
] different types of electrical machines.
- 3. Allow the student to benefit from the testing results of the testing procedures to calculate
the parameters of the tested machine equivalent circuit.

4. Provide the student with the proficiency of constructing the experimental performance
characteristics of the different types of machines and correlate practical and theoretical
results

1. Proficiently deal with the measuring instruments usually involved in electrical machines
testing procedures such as voltmeters, ammeters, ohmmeters, wattmeter’s, power factor

Modu.le meters, torque, and speed meters
Learning 2. Recognize and differentiate between the different types of electrical machine.
Outcomes 3. Understand and construct the wiring diagram of the different testing procedures of power
transformers and electric generators and motors
eladl Ol ysee 4. Perform the different test procedures of the different types of electrical machines safely.
Ayl 8oLl 5. Use the testing data to calculate the equivalent circuit parameters of the tested machines.
6. Construct and understand the different performance characteristics of electrical machines.
7. Corollate practical and theoretical results of the testing machines
Indicative content includes the following.
Power and Machines lab consist of sum of laboratories can be listed below: -
1- Machines Laboratory.
In this lab. student can perform sum of experiments that related with different types of machines.
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
Indicative control system in time domain and frequency domain response such step response, bode plot response,
Contents 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
QE’W‘ motor. Principle of Arduino microcontroller with many applications.
2‘3°l‘7‘)}” 3- Transmission Line Laboratory.

To study the behavior 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.

4- Renewable Energy Laboratory.
Recently, renewable energy has been more popular in the household and rerial locations application due

to reduction of the conventional energy sources. This laboratory helps the student to understand, test




and design different types of renewable energy such as photovoltaic energy system, wind energy system
etc.

5- High Voltage Laboratory.
The first course provides principal 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.

Learning and Teaching Strategies

abeil) g alail) Cilia il i

Strategies

Attendance is required and highly encouraged. To that end, attendance will be taken every lecture.
All exams (including the final exam) should be considered cumulative.

Exams are closed book. No scratch paper is allowed. You will be held responsible for all reading
material assigned, even if it is not explicitly covered in lecture notes.

Student Workload (SWL)
\.c;}.u.u\ \ojgwqubﬂt Jaall

Structured SWL (h/sem) 63 Structured SWL (h/w) 4o
! I Il elasiall bl Josxdl b genl CUall plaiiall (gl Jo| '
Unstructured SWL (h/sem) 37 Unstructured SWL (h/w) i
i)l U5 Jlall lasiall pe gl oo L gl LUl wlatiall e oyl Jandl '
Total SWL (h/sem)

i)l U5 LIUall SI1 (guhlll Jassll 100

Module Evaluation
3\._.;...»\).3.“ XA ?ﬁsﬁ

Time/Nu Relevant Learning
. Weight (Marks) Week Due Outcome

Quizzes 1 hr. 5% (5) 4,8,12 All
Formative Assignments 10 hrs. 5% (5) 7 and 14 All
assessment Projects / Lab. 2 hrs. 15% (15) 7 and 14 All

Report 12 hrs. 5% (5) 2to 14 All
Summative Midterm Exam 2 hrs. 10% (10) 7 All
assessment Final Exam 3 hrs. 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Lab. Syllabus)
D8Rl e ) gl

Material Covered

Week 1 | Lab 1: Introduction to lab. Components

Week 2 | Lab 2: Dividing and organizing the students into sum of groups and teams.

Week 3 | Lab 3: No load and blocked rotor tests of single-phase induction motor

Week 4 | Lab 4: Variable load variable capacitor tests of single-phase induction motor

Week 5 | Lab 5: Study the transfer function in control system.

Week 6 | Lab 6: Block diagram reduction of control system in MATLAB.

Week 7 | Lab 7: The power station and transmission system model short circuit and no-load test on a logic line

Week 8 | Lab 8: Possibility of compensation and voltage regulation of T.L

Week 9 | Lab 9: Study of photovoltaic energy system

Week 10 | Lab 10: Breakdown of air in uniform & non-uniform AC Field

Week 11 | Lab 11: No load and short circuit teste three phase synchronous generator

Lab 12: Determine the zero and negative sequence impedance of three phase synchronous
Week 12
generator

Week 13 | Lab 13: State space model of control system in MATLAB.

Week 14 | Lab 14: Root locus design in MATLAB.

Week 15 | Lab 15: Load flow analysis of power system

Learning and Teaching Resources
w).ﬁ.“j ?L.ﬂ\ J.JL-.AA

Available in the
Text
Library?

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

Required Texts Yes
Sons, 2012.

=
'

Induction Machines Handbook Transients, Control Principles,
Design and Testing, ION BOLDEA.
2- SYNCHRONOUS GENERATORS, ION BOLDEA.

Recommended Texts No
Feedback Group Company. www.feedback.group.com.

w
1

4- Roland S. Burns, " Advanced Control Engineering", University of

Plymouth. UK., 2001.

https://www.su.edu.om/doc/fe/Labs%20facilities-
Electrical%20&%20Computer%20Engineering.pdf

Websites




Grading Scheme

Group Grade daxd| Marks (%) | Definition

A - Excellent sl 90 - 100 Outstanding Performance

B - Very Good I dae 80 -89 Above average with some errors
(S:(;:tiefgoc-)iroup C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory Jaugie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl 08) Cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information
:Lu.u\Jﬂ\ 3alall uujla.A

Module Title Control Systems i Module Delivery
Module Type Core Theory
L

Module Code EEPM407 O Lecture

O Lab
ECTS Credits 6 Tutorial

[ Practical
SWL (hr./sem) 150 O Seminar
Module Level 4 Semester of Delivery 8
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader el Sy ool e-mail oandid] ) (39 ASIVT o)
Module Leader’s Acad. Title deluwe Sl Module Leader’s Qualification Balgad!
Module Tutor Dr. Mohammed Obaid Mustafa e-mail mohammed.obaid1975@uomosul.edu.iq
Peer Reviewer Name bl 22lya ool e-mail iji!)l\ oy
Scientific C ittee A |

e 08/06/2023 Version Number | 1.0
Date
Relation with other Modules
A Dl 5ol 3 sall ae 48l

Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
LaliyYl Olgisally phatll 5L g Ayl B3l LIl

1. To understand the fundamental concepts of Control systems Design.

Module Aims 2. To understand and analyze state feedback characteristics of linear control
system.

3. To understand the frequency-domain analysis.

4. To understand and analyze the design of control systems: PID controller,
design with Lead and Lag Controller.

Gyl Baledl Colual

Module Learning
1. Recognize and identify the concept of Control systems Design.

2. Ability to identify the concept of frequency-domain analysis of the control system.
3. Ability to identify the design of control systems: PID controller, design with Lead
and Lag Controller.

Outcomes

oled) @laidl Ol y3en
Ayl

Indicative content includes the following.

State-Feedback Control, Root Locus Analysis, structure and design using root

locus, Frequency-Domain Analysis, Nyquist Stability Criterion, Relation

between the Root Loci and the Nyquist Plot, Stability Analysis with the Bode

Indicative Contents Plot, The Nichols Chart, Design of Control Systems, PID controller, Design
Lol lgioesl! with Lead and Lag Controller.

Learning and Teaching Strategies

aabeil) g alail) Cilia il i

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
. their critical thinking skills. This will be achieved through classes, interactive tutorials
Strategies and by considering type of simple experiments involving some sampling activities that

are interesting to the students.




Student Workload (SWL)

Structured SWL (h/sem) 28 Struct‘ured SWL (h/w) -
draddl s CIlall el (guh ! Jozsl b ol U @lasiadl gyl Josnd|

Unstructured SWL (h/sem) 2 Unstr;uctured SWL (h/w) 48
Jadl I Clall laiiall pe (bl Joze) b gl IUal) olatiadl p& (qubll Jodl)

Total SWL (h/sem)

Joadl) I3 CIlall S gyl Joonl! 1>0

Module Evaluation

A Al 3alal) a.us.\
Time/Nu Relevant Learning
. Weight (Marks) Week Due R
Formative Quizzes 4 10% (10) 3,6,11,14 LO#1,5,8and 9
assessment Assignments 8 5% (5) 2to 12 LO#1,2,4,67,8and9
Summative Midterm Exam 2 hr 25% (25) 8 LO#1-5
assessment Final Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

@B e pul) el

Material Covered

Week1 | pole-placement design with state feedback

Week2 | Root Locus Analysis: Properties of the Root Loci

Week3 | sirycture and design using root locus

Week 4 Frequency-Domain Analysis: Frequency Response of Closed-Loop Systems

Week s | Nyquist Stability Criterion, Fundamentals, Stability Problem, Definition of Encircled and Enclosed

week 6 | Relation between the Root Loci and the Nyquist Plot, Relative Stabillty: Gain Margin and
Phase Margin

Week7 | stability Analysis with the Bode Plot, Conditionally Stable System

Week8 | \jid-term Exam

Week 9

Stability Analysis with the Magnitude-Phase plot, The Nichols Chart




Week 10

Fundamental Principles of Design

Week 11

Design with the PD Controller, Frequency and Time-Domain Interpretation of PD Control

Week 12

Design with the PI Controller, Frequency and Time-Domain Interpretation of PI Control

Week 13

Design with the PID Controller, Frequency and Time-Domain Interpretation of PID Control

Week 14

Design with Phase-Lead Controller

Week 15

Design with Phase-Lag Controller

Week 16

Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
idall e gl mleiall

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Week 8

Week 9

Week 10

Week 11

Week 12

Week 13

Week 14

Week 15

Learning and Teaching Resources
u;:\_).lﬁ\) (Ja;m J.JL».AA

Available in the
Text

Library?




Required Texts

Automatic Control Systems 9th Edition

by Farid Golnaraghi, Benjamin C. Kuo

Yes

Recommended Texts

by Katsuhiko Ogata

Modern Control Engineering, 5" Edition

No

Websites
Grading Scheme

Group Grade gest:yi] Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good BEevE 80 -89 Above average with some errors
(S:(;:tielsgoG)roup C - Good NVes 70-79 Sound work with notable errors

D - Satisfactory osgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.



https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Farid+Golnaraghi&text=Farid+Golnaraghi&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Benjamin+C.+Kuo&text=Benjamin+C.+Kuo&sort=relevancerank&search-alias=books
https://www.amazon.com/Katsuhiko-Ogata/e/B000AQ4HX0/ref=dp_byline_cont_book_1

MODULE DESCRIPTION FORM

duwy I 8oLl Caso g 73900

Module Information

:\_La.u\‘)ﬂ\ 3alall Q\.A}Lu.

Module Title Power System Protection Module Delivery
Module Type Core Theory

[ Lecture
Module Cod

odule Code EEPM408 O Lab 7

ECTS Credits 6 Tutorial

O Practical
SWL (hr./sem) 150 I Seminar
Module Level 4 Semester of Delivery 8

Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader ]| sy sl e-mail | pwdl w39 ASIN LAl

Module Leader’s Acad. Title

ol )

Module Leader’s Qualification

Balgad!

Module Tutor Dr. Shaker Mahmood Khudher e-mail shakeralhyane@uomosul.edu.iq
Peer Reviewer Name bl 22lya ool e-mail iji!)l\ oy
Scientific C ittee A |

IS S R 01/06/2023 Version Number | 1.0
Date

Relation with other Modules
A Dl 5ol 3 sall ae 48l

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
LolinYl Gbgizally platll g9 dushylll 55l Sl




Module Aims
Gyl 8oLl Lol

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.

Module Learning
Outcomes

ol edaddl Ol y3e0
dgoly Ml

After successful completion of this course, the students should be able to grasp:

1. Calculation of both symmetrical and un-symmetrical fault currents

2. Understanding the fundamentals of electromechanical relays and digital protective
relaying

3. The methods to choose suitable current transformer, voltage transformer and
circuit breakers etc. for fulfilling power system protection

4. Design of overcurrent protection and its coordination

5. Design of directional overcurrent protection

6. Design of differential protection

7. Design of distance protection

Indicative Contents
Aol Y wlgisad!

Indicative content includes the following.

Part A -

Introduction to power system protection, Fundamental of power system protection

Review on fault analysis, Fundamentals of electromechanical relays and digital protective
relaying. [16 hrs.]

Revision problem and tutorial classes [3 hrs.]

Quizzes [1 hr.]

Part B-

Fuse, circuit breakers, and Instrument transformers, Overcurrent protection and coordination
Directional overcurrent protection, Differential protection. [20 hrs.]

Revision problem and tutorial classes [4 hrs.]

Quizzes [1 hr.]

Part C-

Protection of busbar, Transformer protection, Generator protection, Motors protection,
Distance protection Summarization on course [20 hrs.]

Revision problem and tutorial classes [4 hrs.]

Quizzes [1 hr.]




Learning and Teaching Strategies

aabeil) g alail) Cilua il sind

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and
expanding their critical thinking skills. This will be achieved through

1. Formal face-to-face lectures, which provide you with a focus on the core analytical

material in the course, together with qualitative, alternative explanations to aid your

understanding.

2. Tutorials, which allow for exercises in problem solving and allow time for you to

resolve problems in understanding of lecture material.

Student Workload (SWL)

Structured SWL (h/sem) 28 Structured SWL (h/w) 55
el I Il elasiall bl Josxdl b genl CUall laiiall (gl Jo|

Unstructured SWL (h/sem) . Unstructured SWL (h/w) 48
i)l U5 Ilall plasiall ae gl Joass L gl Ul wlatiall e oyl Jandl '
Total SWL (h/sem)

o)) I3 Il ST guyll ol 150

Module Evaluation

Al ) saldl) v‘""‘i'
Time/Nu Relevant Learning
. Weight (Marks) Week Due .

Quizzes 3 10% (10) 4,8,12 LO#1,5,8and9
Formative Assignments 5 5% (5) 2to 12 LO#1,2,4,67,8and 9
assessment Projects / Lab. 1 5% (5) Continuous All

Report 0 0% (0) - -
Summative Midterm Exam 1.5 hr 20% (20) 8 LO#1-5
assessment Final Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

R e pul) el

Material Covered

Week 1

Introduction to power system protection, Fundamental of power system protection




Week 2

Review on fault analysis

Week 3 Fundamentals of electromechanical relays and digital protective relaying
Week 4 Fundamentals of electromechanical relays and digital protective relaying
Week 5 Fuse, circuit breakers, and Instrument transformers

Week 6 Fuse, circuit breakers, and Instrument transformers

Week 7 Overcurrent protection and coordination

Week 8 Mid-Semester Exam

Week 9 Directional overcurrent protection

Week 10 | Differential protection

Week 11 | Protection of busbar

Week 12 | Transformer protection

Week 13 | Generator protection

Week 14 | Motors protection, introduction to Distance protection

Week 15 Distance protection; Summarization on course

Week 16

Preparatory week before the final Exam

Learning and Teaching Resources
u.ug)lﬁ\} (-Ja;m JJLAAA

Available in the

Text .
Library?
Al @a.!l.u.c o/ 8yudll @las dyle>
Required Texts Yes
1- FUNDAMENTALS OF POWER SYSTEM PROTECTION by Y.G.
Paithankar and S.R. Bhide ,2003.
Recommended Texts No

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




Grading Scheme

Group Grade daxd| Marks (%) | Definition

A - Excellent sl 90 - 100 Outstanding Performance

B - Very Good I dae 80 -89 Above average with some errors
(S:(;:tiefgoc-)iroup C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory Jaugie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl 08) Cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information

:Lb.n\‘).ﬂ\ R\ Q\A}S&A

Module Title Special Electrical Machines 11 Module Delivery
Module Type Core Theory
[ Lecture
Module Code EEPM409
O Lab
ECTS Credits 6 Tutorial
O Practical
SWL (hr./sem) 150 O Seminar
Module Level 4 Semester of Delivery 8
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader Dr.Mohammad T. Yaseen e-mail | mtyaseen@uomosul.edu.iq
Module Leader’s Acad. Title Ass. Prof. Module Leader’s Qualification PhD
Dr. Ahmed Nasser B. Alsammak Ahmed_alsammak@uomosul.edu.iq
Module Tutor e-mail
Mr. Omar Turath Tawfeeq omartawfeeq_1981@uomosul.edu.iq
Peer Reviewer Name caloll azlys ol e-mail Qjﬁil}ﬂ oduy

Scientific Committee Approval

1 202 i 1.
Date 01/06/2023 Version Number 0
Relation with other Modules
6 AY) Al )l gall ae A8
Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents

LaliyYl Olgisally phatll 5L g Ayl B3l LIl

Module Aims
Gyl 8oLl Colua]

1. To develop skills and understanding of principles of operation of the different
types of Special Electrical Machines.

2. To develop skills and knowledge of the construction of Special Electrical
Machines.

3. To perform equivalent circuit analysis of the Special Electrical Machines.

4. To portray the torque-speed characteristics of the Special Electrical
Machines.

5. To understand the applications of the Special Electrical Machines.

6. This course deals with all operating conditions of the Special Electrical
Machines.

7. To explain the advantages and disadvantages of the Special Electrical
Machines.

Module Learning
Outcomes

olel) @laidl Ol y3en
Ayl

At the end of this course, students can:

1. Categorize various types of the Special Electrical Machines, and it is
applications.
Explain the construction, operation and analysis of the Reluctance motor.
Explain the construction, operation and analysis of the Hysteresis motor.
Explain the construction, operation and analysis of the Universal motor.
Explain the construction, operation and analysis of the Repulsion motor.
Explain the construction, operation and analysis of the Stepper motor.
Explain the construction, operation and analysis of the Linear induction
motor.
Explain the construction, operation and analysis of the Schrage motor.
Explain the Permanent Magnet Synchronous Motor's (PMSM) construction,
operation and analysis.
10. Explain the Pilot excitor synchronous generator with Generator excitation
and voltage control systems' types, construction, operation and analysis.

No Uk wnN

w0 %

Indicative Contents
Aol wlgisall

Indicative content includes the following:

Part A — Starting Problems and distributed field

Introduction about Special Electrical Machines, Single phase synchronous motors:
Variable Reluctance type motors, Switched Reluctance motors, Hysteresis motor.
[16 hrs.]

Revision problem and tutorial classes [8 hrs.]

Quizzes [1 hr.]

Part B- Equivalent Circuit and Modeling Cases

Single phase AC series commutator motor. The Universal motor. The Repulsion motor.
Stepper motors: Types, construction, characteristics, equivalent circuit, applications,
advantages and disadvantages. Linear induction motors: Types and features and
applications. [16 hrs.]

Revision problem and tutorial classes [8 hrs.]
Quizzes [1 hr.]




Part C- Special cases and starting Torque

Three-phase ac commutator machines. Schrage motor. Permanent Magnet
Synchronous Motor (PMSM). Pilot excitor synchronous generator, Generator
excitation and voltage control systems.

[16 hrs.]

Revision problem and tutorial classes [8 hrs.]
Quizzes [1 hr.]

Learning and Teaching Strategies

a5 aleil cilia i) yind

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.

Student Workload (SWL)

Structured SWL (h/sem) 28 Structured SWL (h/w) -
dradll U3 LIl elaziadl gohyldl Josd! b genl CIlall plaiiall (gl Jo| '
Unstructured SWL (h/sem) 2 Unstructured SWL (h/w) 48
Jadll P CJlall elaiadl e (qwhddl Josl e ol CUall elatiadl p& gyl Josnll '

Total SWL (h/sem)

Jradll M5 el U1 gyl Jasel

150

Module Evaluation

Z_U.M\J.ﬂ\ 3alall fu'ﬂ:
Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes 3 15% (15) 3,10,12 LO #3,5, and 8
Formative

Assignments 3 15% (15) 2to 12 LO#1,2,6,7and 8
assessment

Projects / Lab. 0 0% (0) - -




Report 1 10% (10) -
Summative Midterm Exam 2 hr 10% (10) 8 LO#1-8
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl o gl mleiall
Material Covered
Week1 | |ntroduction about Special Electrical Machines
Week 2 Single phase synchronous motors: Variable reluctance type motors
Week 3 Switched reluctance motors_1, Types, construction, characteristics, equivalent circuit, applications,
advantages and disadvantages.
Week 4 Switched reluctance motors_2, Types, construction, characteristics, equivalent circuit, applications,
advantages and disadvantages.
Week5 | ysteresis motor
Week 6 | single phase AC series commutator motor
Week 7 The Universal motor-1, Types, construction, characteristics, equivalent circuit, applications,
advantages and disadvantages.
Week 8 The Universal motor-2, Types, construction, characteristics, equivalent circuit, applications,
advantages and disadvantages.
Week9 | The Repulsion motor.
Week 10 | Stepper motors: Types, construction, characteristics, equivalent circuit, applications, advantages and
disadvantages.
Week 11 | |inear induction motors-1: Types and characteristics and applications.
Week 12 | i carinduction motors-2: Types and characteristics and applications.
Week 13 Three-phase ac commutator machines: Schrage motor.
Week 14 | pjjot excitor synchronous generator
Week 15 | Generator excitation and voltage control systems
Week 16 | preparatory week before the final Exam




Learning and Teaching Resources
u.u..g‘).lﬂ\} (J’_'m J.JL.AA

Available in the

Text
Library?
1- Rotating electrical machine, S.K. Sen, 1975
Required Texts 2- Altern.atmg cu.rrent machm.es, MG S.ay, 198.4 Yes
3- Electric Machinery and their Application, J.Hindmarsh 3rd, 1979
4-1989 ¢ de slup.d 9 dazmo Juwb.s ¢ gl )Ll e
1- Electrical Machinery, A. E. Fitzgerald, Charles Kingsley, Jr.,
Recommended Texts Stephen D. Umans, 2003. No

2- Electric Machinery Fundamentals, Stephen J. Chapman, 2005
3- Electric Motors and Drives, Austin Hughes, 3rd, 2006

1- Electromechanical Motion Devices, Second Edition, Paul Krause,

Websites Oleg Wasynczuk, Steven Pekarek, Wiley-IEEE Press, Year: 2012
Grading Scheme

Group Grade gest:yi] Marks (%) | Definition

A - Excellent kel 90 - 100 Outstanding Performance

B - Very Good [SESRVES 80 -89 Above average with some errors
(S:(;:tielsgoG)roup C - Good NVes 70-79 Sound work with notable errors

D - Satisfactory ogio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information
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Module Title Power and Machines Lab. 1V Module Delivery
Module Type Core O Theory
[ Lecture
Module Cod
odule Code EEPM411 Lab
ECTS Credits 4 [ Tutorial
Practical
SWL (hr./sem) 100 O Seminar
Module Level 4 Semester of Delivery 8
Administering Department 2 - (Electrical Engineering) College UoM2 - (Engineering)
Module Leader Mohammed Tariq Yasin e-mail | mtyaseen@uomosul.edu.iq

Module Leader’s Acad. Title Assistant Professor

Module Leader’s Qualification Ph.D

Module Tutor Dr. Hasan Adnan Mohammed e-mail | Hasan82adnan@uomosul.edu.iq
Dr. Ah N B.
Peer Reviewer Name . Ahmae Nasser e-mail | ahmed_alsammak@uomosul.edu.iq
Alsammak
Scientific Committee Approval Version
Date 01/06/2023 Number 1.0
Relation with other Modules
A Dl 5ol 3 sall ae 48l
Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
LaliyYl Olgisally phatll 5L g Ayl B3l LIl

Module Aims

1. Provide the student with the basic skills and proficiency of implementing the wiring
diagrams required to conduct the testing procedures of transformers, AC and DC generators
and motors.

2. Provide the student with the basic skills of conducting different testing procedures of the

salaJ lual
] different types of electrical machines.
- 3. Allow the student to benefit from the testing results of the testing procedures to calculate
the parameters of the tested machine equivalent circuit.

4. Provide the student with the proficiency of constructing the experimental performance
characteristics of the different types of machines and correlate practical and theoretical
results

1. Proficiently deal with the measuring instruments usually involved in electrical machines
testing procedures such as voltmeters, ammeters, ohmmeters, wattmeter’s, power factor

Modu.le meters, torque, and speed meters
Learning 2. Recognize and differentiate between the different types of electrical machine.
Outcomes 3. Understand and construct the wiring diagram of the different testing procedures of power
transformers and electric generators and motors
eladl Ol ysee 4. Perform the different test procedures of the different types of electrical machines safely.
Ayl 8oLl 5. Use the testing data to calculate the equivalent circuit parameters of the tested machines.
6. Construct and understand the different performance characteristics of electrical machines.
7. Corollate practical and theoretical results of the testing machines
Indicative content includes the following.
Power and Machines lab consist of sum of laboratories can be listed below: -
1. Machines Laboratory.
In this lab. student can perform sum of experiments that related with different types of machines.
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,
Indicative Nichols. PID controller. State space model represent for transfer function of control system. Implement
Contents some controller such state variable feedback design and root locus design for speed control of dc servo
093124“ motor. Principle of Arduino microcontroller with many applications.
L aw)}ﬂ 3. High Voltage Laboratory.

The first course provides principal 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.

4. 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.




Learning and Teaching Strategies

aabeil) g alail) Cilua il sind

Attendance is required and highly encouraged. To that end, attendance will be taken every lecture.
. All exams (including the final exam) should be considered cumulative.

Strategies . . . .
Exams are closed book. No scratch paper is allowed. You will be held responsible for all reading

material assigned, even if it is not explicitly covered in lecture notes.

Student Workload (SWL)
Lc}.u.»\ \°Jg._1}umq\.}aﬂ$ubﬂ\ Jaall

Structured SWL (h/sem) 63 Structured SWL (h/w) 42
el s CIall elaziedl (golyldl Josdd! e gueanl Ul @latiall byl Josnll '

Unstructured SWL (h/sem) 37 Unstructured SWL (h/w) »
duadl 3 LIl plaziadl p golydll Jood! b gunl Ul plaiiall e gulyldl Josull '

Total SWL (h/sem)
il I35 IUall JSI1 (guyll Janll

100

Module Evaluation

Al ) saldl) 6“33
Time/Nu Relevant Learning
. Weight (Marks) Week Due .

Quizzes 1 hr. 5% (5) 4,8,12 All
Formative Assignments 10 hrs. 5% (5) 7 and 14 All
assessment Projects / Lab. 2 hrs. 15% (15) 7 and 14 All

Report 12 hrs. 5% (5) 2to 14 All
Summative Midterm Exam 2 hrs. 10% (10) 7 All
assessment Final Exam 3 hrs. 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 | Lab 1: Introduction to lab. Components

Week 2 | Lab 2: State Variable Feedback design

Week 3 | Lab 3: Breakdown voltage for DC Field




Week 4 | Lab 4:

Universal motor

Week 5 | Lab5:

Modern Methods to Control the Starting and Braking of a Three Phase

Week 6 | Lab 6:

Induction Motor / part 1

Week 7 | Lab 7:

Soil resistivity test

Week 8 | Lab 8:

PID Controller Design

Week 9 | Lab9:

Stepper motor

Week 10 | Lab 10:

Modern Methods to Control the Starting and Braking of a Three Phase

Week 11 | Lab 11:

Induction Motor / part 2

Week 12 | Lab 12:

State Space Model In Matlab

Week 13 | Lab 13:

Servo motor

Week 14 | Lab 14:

polarity effects on breakdown voltage

Week 15 | Lab 15:

Root Locus Design In Matlab

Learning and Teaching Resources
w)imj ela_ﬂ\ JJLA.A

Available in the

Text .
Library?
1- B.M. Weedy, Electric Power System, 5th edition, John Wiley, and
Required Texts Yes
Sons, 2012.
1- Induction Machines Handbook Transients, Control Principles,
Design and Testing, ION BOLDEA.
2- SYNCHRONOUS GENERATORS, ION BOLDEA.
Recommended Texts No

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

4

Roland S. Burns, " Advanced Control Engineering", University of

Plymouth. UK., 2001.

Websites

https://www.su.edu.om/doc/fe/Labs%20facilities-
Electrical%20&%20Computer%20Engineering.pdf




Grading Scheme

Group Grade daxd| Marks (%) | Definition

A - Excellent sl 90 - 100 Outstanding Performance

B - Very Good I dae 80 -89 Above average with some errors
(S:(;:tiefgoc-)iroup C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory Jaugie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Alaadl 08) Cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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