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The Academic Program Specification

This program briefly summarizes the most important features and what expected
learning outcomes for students to achieve and demonstrates whether the students
have satisfied the maximum benefits from the available opportunities. It is accompanied
by a specification of each course within this program.

Educational Foundation Northern Technical University
University College\ Institute Mosul Technical Institute
Academic Program Title Electrical Techniques Department
Certificate Title Technical Diploma in electrical
Academic Education System Modules based

The institute is in the process of fulfilling ac-

Accreditation creditation from the ABET organization

The Technical Institute is mainly related to
the General Directorate of Vocational Edu-
cation as the primary beneficiary. Hence, it
works on establishing new specializations
and developing its curriculum to integrate
with those of the Technical Institute. This is
to ensure that learning outcomes match the
job market requirements. The department
also serves the community, and students
actively participate in these efforts.

Other External Influences

Date of Preparing This Form 2024/1/8

Date of the fill this form 2024/1/8

1) Program Vision:

The Department of Electrical Engineering is a scientific and civilizational
radiation center in the field of preparing specialized and practical cadres that meet
the needs of the local and global community in the fields of electricity generation,
transmission, and distribution (the branch of electrical networks) as well as in
(industrial fields (the branch of electrical power




The department prepares and graduates skilled and professional technicians in
their field with a high degree of scientific, intellectual, and engineering excellence
in the specialization of electrical engineering in its two branches (power and net-
works). It keeps pace with advanced technologies in educational curricula and
courses, especially in the field of computer applications and the use of modern
advanced applications in the fields of electrical engineering, engineering graphics,
computer-assisted project presentation, and developing students' skills in this
field.

2) Program Message :-

The establishment of a base of creative scientific cadres through the graduation of
technicians with good competencies in the field of advanced electrical technolo-
gies after completing the application, to be capable of teaching in higher insti-
tutes, managing scientific laboratories, and working in power distribution stations,
so that the graduated electrical technical cadres can meet the needs of the com-
munity they serve in line with the educational organization's vision in the scien-
tific field. The department's message is defined by preparing responsible technical
cadres for the maintenance and sustainability of factories and stations with aca-
demic knowledge and practical skills for generating, transmitting, and distributing
electrical energy, and carrying out their effective role in nation-building through
developing competency roles through research and scientific and field studies to
be ready to continue and enhance the database and the high national belonging
spirit and the ability to absorb international developments in the field of electrici-
ty and benefit from them.

3) Academic Program Obijectives
1. Working on creating a suitable academic environment to prepare technical person-

nel specializing in electrical power and networks, enabling them to work efficiently in
all department laboratories and workshops. They graduate from the department af-
ter completing two academic years, including summer training, to obtain a Technical
Diploma in Electrical Technologies.

2. Qualifying department students to be familiar with both the theoretical and practical
aspects of all study subjects, including the ability to work with modern technologies
used in the field of electricity.

3. Developing their capabilities in the field of electrical technologies and researching
modern topics to provide a knowledge base on the nature of electrical circuit con-
nections, operation of electrical units in power generation, transmission, and distri-




bution stations, and diagnosing problems that require further in-depth scientific re-
search. This also includes equipment maintenance and installation of various electri-
cal systems.

4. Developing the curriculum to align with the job market and providing quality ser-
vices to the community by enhancing relationships with both private and govern-
ment sectors.

5. Preparing and equipping students to play their role in the field of electrical engineer-
ing.

6. Working on fostering distinctive personal growth in students through cultural and
social awareness development, enabling them to contribute effectively to their
communities.

5) Program accreditation:

Not found.

6) Program structure

Electrical Power Branch
number Name of
notes Percentage .
Units course
Basic and elective 29 10 Unlv.er5|ty re-
course quirments
7 3 Inst.itute re-
quirments
109 27 Department
requurements
1 Summer training
other
Electrical network Branch
Basic and elective 18 10 University re-
course quirments
7 3 Inst_ltute re-
guirments
28 26 Department
requurements
1 Summer training
other




7) Program description:

Basic and elective
course

Electrical Power Branch / First Level

Grade | numb
Icon r er Number of Hours Course Name
If any | Units
Practic | Theoreti . .
al cal In English In Arabic
NTU100 - 1 0 1 Human Rights LYl (3 58a
NTU106 - 1 0 1 Democracy Akl el
NTU101 - 2 0 2 English Language 4 sl 43
NTU102 - 3 2 1 Computer Principles 1 1 cgulall toal
NTU103 Ng;’l 3 2 1 Computer Principles 2 | 2 wosmtadl (54
NTU104 - 2 0 2 Arabic Language dp e 4l
NTU105 - 2 1 1 Sport (ki) sl
NTU107 - 2 1 1 French Language (okat) 4 ,dl
TIM0011 - 2 0 2 Mathematic 1 1 sl
Tl Mloll - 3 3 0 Mechanical Workshop Ll Jalas
TIMO11 | TIMO 2 0 2 Mathematic 2 2 Claaly)ll
2 110
ELT100 - 4 2 2 D.C. Circuits il Ll )
ELT101 = 4 2 2 Electronic Principles el g i< saly
ELTP10 Electrical Installations | . I
- i) ) Sl
2 4 2 2 Technology el ’
ELT103 - 3 3 0 Engineering Drawing seigl) s )l
ELT104 = 3 3 0 Electrical Workshop el yeS Jalae
ELT105 - 4 2 2 A.C. Circuits asliall )
ELT106 - 4 2 2 Electronic Circuits el g i8I il
ELT107 - 4 2 2 Digital Electronics =B el i
ELT109 - 2 0 2 Vocational Safety (okal) Aneal 4
ELT110 - 2 0 2 Renewable Energy (okia)) Baaaia
i ircui 4l d
ELT111 ) 3 5 1 Electrical Circuits Al jeS il 5o

Simulation

(s.




‘ 55 Unit ‘ Total L

Electrical Power Branch / Second Level

MUTEEL B Course Name
Grader, | number Hours Type i
Code if any | nits Pra | The _ _ Require
ctic | oret In English In Arabic ment
al ical
. . . University
- 30 dall)
NTU200 2 0 2 English Language 4 ik A
nts: 4
NTU201 - 2 0 2 Professional Ethics Lgall Al compulsory
units
ELT200 - 5 3 2 D.C Machines sl lil) il
ELT201 = 5 3 2 Power Electronics Bl il 5 sl
ELTP202 = 4 2 2 Electrical Power Grids Al yeS Bl s
ELTP203 i 4 5 2 Industrial E_Iectlcal e Gl Al el o
Installations
ELTP204 - 3 3 0 Electric Workshop BEETNIEE-YP
ELTP205 - 3 3 0 Electrical Drawing hoeSl an il
ELT206 ; 2 2 | o Projectl 1 g 58l Depa[tme”
. specializati
ELT207 - 5 3 2 A.C Machines sbitall il i< on
Power Electronics requireme
ELT208 - 5 3 2 o Byl il g Sl gl nts: 54
Applications i
ELTP209 ) 4 5 2 Electrical Transmission Al el Jal S
Networks (52
Installation and Industrial s .. | Compulsor
; Lia 3 yhan alai g bt ;
ELTP210 4 2 2 Control Systems s e oty o y Units + 2
Electrical Maintenance . i s Optl_onal
ELTP211 - 3 3 0 Workshop Al eI Alpall A4 ) Units)
Programmable Logic . | il ileSardll
ELT212 ) 3 2 1 Controllers (PLC) el %
ELT213 - 2 2 0 Project 2 2 & 5l
ELTP214 ] 2 1 1 Fundamentals of Al Aulaal) A ol
Protection Systems T ’ v
ELTP215 - 3 2 1 Microcontrollers 4a80) claSaidll




| 55 Unit | Total Units Required |

Electrical Networks Branch / First Level
number of Course Name
Grader, (G152 hours Type of
Code i an r of The Requi t
Y1 units | Practic e In English In Arabic aeplldEnat
al
cal
NT(L)JlO - 1 0 1 Human Rights Ol (3 s8a
NT‘;J 10 - 1 0 1 Democracy Akl janll
University
NTiJlO . 2 0 2 English Language A 5l Al Requirements
NTULO Count 14
- 3 2 1 Computer Principles 1 1 csulall (sale
NTleO NTUL0 (12 Compulsory Unit
3 5 3 2 1 Computer Principles 2 2 cslall oalae + 2 Optional Unit)
NTleO - 2 0 2 Arabic Language A e 4l
NT;J C = 2 1 1 Sport (e okia)) Apsaly
NT;J o - 2 1 1 French Language (s ohat) A il 4al)
T”YI001 - 2 0 2 Mathematic 1 1 Sl )l
TIMOL Institute
1 - 3 3 0 Mechanical Workshop illaa Jalaa Requirement 7
Compulsory Unit
TIMO1 | TIMO1 2 0 2 Mathematic 2 2 izl P Y
12 10
ELT100 = 4 2 2 D.C. Circuits el LN ) 50
ELT101 - 4 2 2 Electronic Principles el g ;S (5alaa
BTN = 4 2 2 Electrical Installation ke bl
02 Department
. . . . specialized
i ) s i
ELT103 3 3 0 Engineering Drawing edig) s )l T
. Unit
ELT104 | - 3 3 0 | Electrical Workshop ol jeS Jalaa o
o ~ o (30 Compulsory
ELT105 - 4 2 2 A.C. Circuits il bl i g Units + 4 Optional
Units)
ELT106 - 4 2 2 Electronic Circuits el g <l il 5
ELT107 - 4 2 2 Digital Electronics (Bl el g yisly)
ELTN1 4 ) , | Efectrical Installations | &< Gl
08 ) and Lighting 3Ll




. Liigall L)
ELT109 - 2 0 2 Vocational Safety (s Aaa)
ELT110 - 2 0 2 Renewable Energy (osal) sarate Adla
Electrical Circuits Al 6S Ll s 8lSlae
EEuTi ) 3 2 4 Simulation (okaal)
55 Unit Total Units Required
Electrical Network Branch / Second Level
nurr1nber 2l Course Name
ours
Grader, | number Th R o
Code ifany | of units | Prac | eor Require
. i i ment
tical | etic In English In Arabic
al
NTU200 - 2 0 2 English Language a0 aal) U?;/Vf;’_SI-
quire-
ments: 4
. . . . compul-
NTU201 - 2 0 2 Professional Ethics gl Clidial sofy
units
ELT200 - 5 3 2 D.C Machines abuall gl (ASa
ELT201 . 5 3 2 Power Electronics 5l il 5 sl
ELTN202 - 4 2 2 Electrical Power System A0l el 5 8l A shaia
ELT203 ) 4 2 2 Electrical Protection Al ) e i
Systems
ELT204 i 3 3 0 Malntenargigt?gn(sfaeneratlon st e i
Departm
ELTN205 3 2 1 High Voltage Technology (Sl Jneal) A5 ent
. specializ
- |
ELT206 2 2 0 Projectl 1 5kl ation
ELT207 - 5 3 2 A.C Machines Cstiiall ) (e requirem
ELT208 . 5 3 | 2 Power Electronics s i 0 il [ UM
Applications v
ELTN209 ) 4 5 5 Electrical Transmission Al Sl i) e shaie (52
Systems Compu]-
ELTN210 - 4 2 2 Power Systems Protection 5l Aakail Ales sory
. Units + 2
ELTN211 - 3 3| o Maintenance on Power sl Ju Lshi Las | Optional
Transmission Lines i
Units)
Programmable Logic . i) ileSasall
ELT212 ) 3 2 ! Controllers (PLC) el d
ELT213 - 2 2 0 Project 2 2 & 5l
ELTN214 ) 3 ) 1 Industrial Installations Aol i) A
Technology
ELTN215 - 2 0 2 Principles of Mechanics SLiluall (5ol




58 Unit Total Units Required

8) Required Program Outcomes and Methods of Teaching, Learning, and As-

sessment:

Cognitive Objectives:

Aiming to understand the general principles of electricity, such as knowledge of basic
electrical quantities: voltage, current, power, and electrical energy.

Aiming to understand electronic elements and circuits, amplifiers, and industrial con-
trol.

Aiming to understand the operation of electrical machines: direct current and alter-
nating current generators, as well as single-phase and three-phase transformers.

Aim to understand the types of motors, their maintenance, and operating principles.
Aiming to understand the types of power generation stations and methods of elec-
tricity transmission and distribution.

Aiming to understand secondary station components and installations, overhead
transmission lines, and cables.

Aiming to understand electrical loads, load factor, demand factor, base load, peak
load, station interconnection, how to draw load curves, and how to calculate kilo-
watt-hour costs.

Aiming to understand the principles of designing electrical and residential installa-
tions for residential buildings and calculating quantities and materials preparation for
installation work and control and regulation arrangements.

Aiming to understand the recent developments in representing complex electrical
circuits using logic controllers and Arduino.

10.Understanding computer applications, especially in implementing electrical diagrams

B.
1.

bk wN

N

and designs.

Skills Objectives Specific to the Program:

Learning to install and operate electrical machines and equipment for power genera-
tion, transmission, and distribution.

Maintaining and rewinding all types of motors.

Extending and maintaining power transmission system.

Installing and operating electrical measurement devices.

Executing electrical and industrial installations in residential buildings and other insti-
tutions.

Dealing with electrical circuits using logic controllers.

Operating and maintaining protection and control devices for the electrical power
system.

Implementing electrical designs using computers.

Supervising occupational safety requirements in educational workshops and labora-




tories.

10.Equipping students with the skill to diagnose electrical faults and solve practical

problems in electrical networks.

Methods of Teaching and Learning:

1.
2.

NoUusEW

Developing curricula that are compatible with internationally recognized curricula.
Sending students for training at power stations and departments affiliated with the
Ministry of Electricity to gain practical experience.

Updating the study materials to keep pace with developments.

Hands-on work in laboratories and workshops.

Project execution by students.

E-learning.

Graduation projects in both theoretical and practical phases.

Methods of Assessment:

nkhwheEo e

Theoretical and practical exams.
Preparing and discussing reports.
Non-exam activities and homework.
Discussion of graduation projects.

Ethical and Values Objectives:

The ability to teach and train vocational education students.

Student interaction with each other and with academic material.

Guiding students to care for and maintain the department's assets and the institute.

Developing research skills using the Internet for students.

Preparing qualified technical personnel for various private and public sector compa-
nies.

Preparing specialists in equipment maintenance by providing students with practical
skills.

Offering solutions to problems faced by institutions and relevant departments in the
field of electricity.

Working towards providing job market requirements and enhancing economic ca-
pacity.

Teaching and Learning Methods:

DU R WN e

Utilizing modern tools and methods for student education and training.

Organizing discussion sessions during lectures to address academic topics.

Applying theoretical concepts practically in various labs and educational workshops.
Assigning non-graded tasks to students.

Conducting scientific visits and summer training programs.

. Supervising and supporting graduation research projects.

Assessment Methods:




B wnN e
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O NODUEWN R

Daily attendance and commitment, daily quizzes.

Monthly and final exams (theoretical and practical).

Classroom participation through academic discussions.

Non-graded assignments and weekly reports on practical experiments conducted by
students.

Practical tests based on experiments related to theoretical subjects.

General and Transferable Skills (Other Skills Related to Employability and Person-
al Development):

Skills in representing electrical circuits and solving them using modern software.
Skills in electrical equipment maintenance and repair.

Communication, computer, and internet skills, as well as presentation skills.

Skills in creating electrical diagrams using computer software.

Self-learning and self-reliance skills.

Teamwork skills.

Skills to enable students to pass job interviews.

Distance learning skills.

Teaching and Learning Methods:

1.
2.

© N LA W

Developing curricula compatible with international standards.

Sending students for training at power stations and government electrical depart-
ments to gain practical experience.

Updating the study material to keep pace with developments.

Practical work in labs and workshops.

Training in presentation and communication skills.

Theoretical and practical lectures.

Student projects.

E-learning.




9) Teaching and learning strategies

10) Academic staff

No. NAME Academic title degree
Electrical Engineering
1 Dr. Ahmed Ateya Allu Asst. Prof .
Power and Machines
2 Shatha yousif Ismail Asst. Prof Electrical engineering
3 . M.Sc. in Electrical Power
Zozan Saadallah Hussain Lecturer ! ! . W
Technology Engineering
4 lectrical i i
enaam mohammed jaber Lecturer electrica englneel.*lng/power
and machine
Science Physics Lecturer
5 zahra Mohammed Saeed Lecturer
6 | Zeena Tarig Abdul Rahman assistant Physics Sciences
Lecturer
. istant M.Sc. in Electrical P
7 Firas Saaduldeen Ahmed assistan ¢ In Flec ”C? ovyer
Lecturer Technology Engineering
8 | Dawood Salim Mohammed assistant Electronics Engineering
Lecturer
9 Layth Abduljabbar Hamdi assistant Electrical quer'!’echniques
Lecturer Engineering
: Electri c .
10 Karam Sameer Qasim assistant ectrical eTnd I'ectromcs
Lecturer Engineering
11 Israa khalouq saeed assistant Electrical Engineering
Lecturer Power and Machines
12 Mohammed Bashar assistant Electrical Engineering
Sedeeq Lecturer Power and Machines
13 Ibrahim Ahmed assistant Electrical engineering /
Mohammed Lecturer power and Machine
14 | Safaa Abdul-Jabbar Yussuf assistant electrical engineering/power
Lecturer and machine
15 . Electrical Engineering-
i assistant . .
zaid khalaf mohammed Electrical and Electronics
Lecturer

Engineering




11. Personal Development Planning:

Continuous planning is carried out to enhance the academic and administrative progress

of the educational program. The procedures include:

1. Developing students' research and inquiry skills by encouraging them to participate
in modern discussion groups, seminars, and lectures related to the field.

2. Encouraging students to explore various sources, books, and journals for infor-
mation.

3. developing the skills of faculty members and technicians through their participation
in training programs and workshops within or outside the university.

4. Technicians and staff participation in developmental courses within higher educa-
tion institutions or elsewhere.

5. Organizing conferences, participating in scientific seminars, and hosting discussion
groups for students.

6. Staying updated with the latest scientific developments in the field.

7. Conducting individual or collaborative research (applied or theoretical).

12) Acceptance standard

1-through the mechanisms and conditions of central admission approved by the minis-
try of higher education and scientific research

2-accepting students for professional studies specializing in electricity according to cen-
tral controls

The minimum requirement for students to be accepted into power branch for scientific stud-
ies: 414

The minimum requirement for students to be accepted into networks branch for sci-entific
studies :409

The minimum requirement for students to be accepted into power branch for professional
studies : 556

The minimum requirement for students to be accepted into networks branch for pro-fessional
studies: 360

The maximum requirement for students to be accepted into power branch for sci-
entific studies : 432

The maximum requirement for students to be accepted into networks branch for sci-entific
studies : 433

The maximum requirement for students to be accepted into power branch for pro-fessional
studies : 636

The maximum requirement for students to be accepted into networks branch for pro-
fessional studies: 615




13) Admission Criteria (Establishment of Regulations for Enroliment in the College or

Institute):

1. Admission is based on centralized admission procedures and conditions approved by

the Ministry of Higher Education and Scientific Research.

2. Acceptance of professional study students specializing in electrical engineering is

governed by central regulations.

14. Key Information Sources about the Program:
1.

B W

© 0 N oW

Department Email: elt.mti@ntu.edu.iq.

Current study curriculum, surveys, and market needs.

Central library at the institute.

Decisions and recommendations from academic committees, department councils,
the institute, the university, and the ministry.

Department's webpage on the institute and university websites.

Northern Technical University Guide.

Experiences of Arab and international universities.

Specialized seminars and workshops with relevant stakeholders.

Personal Experiences.

10.The Internet and Social Media.



mailto:elt.mti@ntu.edu.iq

Curriculum Skills Chart

Please mark the checkboxes corresponding to the individual learning outcomes of the program subject to evaluation

Required Learning Outcomes from the Program

General and Transferable Skills Ethical and Program- Cognitive Core
(Other Employability and Personal | Values-based specific Skill Objec- Mod-
. .. . . or Module Year/
Development Skills Objectives Objectives tives ule
Elec- Name Level
. Code
d bbbbaaaatlve
clcl|ec
d4 d3 | d2 il q]als|2]1]al3]|2]1
Core Human NTU1
W \ \ V|V | V]|V]V VIV |V |VI|V]|V]|V Rights 00 1ot
viv]|v v v|v|v|v|v|v]| % | bemocracy Nggl =
v vivlivlivlivly Core English NTU1
Language 01
Core | Computer | NTU1
v v v v Vi Principles 1 02
Core | Computer | NTU1
v ViV Vv VIV Principles 2 03
v |y y vivly vivlvy Core Arabic NTU1
Language 04
V|V V|V V|V |V V|V |V | Core Sport Ng;)l
French NTU1
Language 07
Mathemat- | TIMO
icl 110
A Work. | MO
111
shop
Mathemat- | TIMO
ic2 112
D.C. Cir- ELT10
cuits 0
Electronic | ELT10
Principles 1
Electrical
Ins:talla- ELTP1
tions 02
Technolo-
gy
Engineer- | ¢ 1y
ing Draw- 3
ing
Electrical ELT10
Workshop 4
A.C. Cir- ELT10
cuits 5
Electronic | ELT10
Circuits 6
Digital ELT10
Electronics 7
Vocational | ELT10
Safety 9




Renewable | ELT11
Energy 0
Elgctn‘cal ELT11
Circuits 1
Simulation
English NTU2 2nd
Language 00 Level
Profes-
sional Eth- IEZ
. 01
ics
D.C Ma- ELT20
chines 0
Power ELT20
Electronics 1
Electrical ELTP2
Power 02
Grids
Industrial
Electical ELTP2
Installa- 03
tions
Electric ELTP2
Workshop 04
Electrical ELTP2
Drawing 05
Projectl ELEZO
A.C Ma- ELT20
chines 7
Power
Electronics | ELT20
Applica- 8
tions
Electrical
Transmis- | ELTP2
sion Net- 09
works
Industrial
Installation ELTP2
and Con- 10
trol Sys-
tems
Electrical
Mainte- ELTP2
nance 11
Workshop
Program-
mable Log- | ELT21
ic Control- 2
lers (PLC(
Project 2 i
3
Funda-
mentals of | ELTP2
Protection 14
Systems
Microcon- | ELTP2




trollers 15
Human NTU1 1st
Rights 00 Level
Democracy AJUAE
06
English NTU1
Language 01
Computer | NTU1
Principles 1 02
Computer | NTU1
Principles 2 03
Arabic NTU1
Language 04
NTU1
Sport 05
French NTU1
Language 07
Mathemat- | TIMO
icl 110
o | o
111
shop
Mathemat- | TIMO
ic2 112
D.C. Cir- ELT10
cuits 0
Electronic | ELT10
Principles 1
Electrical | ELTN1
Installation 02
Engineer- | ¢ 119
ing Draw- 3
ing
Electrical ELT10
Workshop 4
Mathemat- | ELT10
ic2 5
D.C. Cir- ELT10
cuits 6
Electronic | ELT10
Principles 7
Electrical ELTN1
Installation 08
Engineer- | ¢\ g
ing Draw- 9
ing
Electrical ELT11
Workshop 0
A.C. Cir- ELT10
cuits 4
Electronic | ELT10
Circuits 5
Digital ELT10
Electronics 6
Electrical ELT10
Installa- 7




tions and

Lighting
Vocational | ELTN1
Safety 08
Renewable | ELT10
Energy 9
EI(.ectrllcaI ELT11
Circuits 1

Simulation
English NTU2 2nd
Language 00 Level
sona £ | NTU2
. 01
ics
D.C Ma- ELT20
chines 0
Power ELT20
Electronics 1
Electrical ELTN2
Power Sys-
02
tem
Electrlc.al ELT20
Protection 3
Systems
Mainte-
nance on ELT20
Generation 4
Stations
High Volt-
agge Tech- ELTN2
05
nology
Projectl EL:;ZO
A.C Ma- ELT20
chines 7
Power
Electronics | ELT20
Applica- 8
tions
Electrical
Transmis- | ELTN2
sion Sys- 09
tems
Power Sys- ELTN2
tems Pro-
. 10
tection
Mainte-
nance on ELTN2
Power
. 11
Transmis-
sion Lines
Program-
mable Log- | ELT21
ic Control- 2
lers (PLC)
Project 2 ELT21




Industrial

Ins:talla— ELTN2
tions 14
Technolo-
gy
Principles
of Me- ELTN2
15

chanics




Appendix for Objectives of Some Academic Subjects
Electrical Circuits:
Cognitive Objectives:
1. Identify the method of connecting electrical circuits and how they operate.
2. Understand the theories related to solving electrical circuits.
3. Recognize alternating and direct current circuits.
4. ldentify different types of circuit connections.

Skills Objectives:
1. Measure electrical quantities using various devices.
2. Learn to apply various theories to solve electrical circuits.
3. Acquire the skill of designing electrical circuits.
4. Develop the ability to detect faults in electrical circuits.

Electronics:
Cognitive Objectives:
1. Identify laboratory equipment.
2. Understand the connection methods for electronic components.
3. Recognize circuits that convert alternating current to direct current.
4. Identify different types of electrical waves.

Skills Objectives:
1. Learn how to work with electrical circuits.
2. Acquire skills related to different electronic theories.
3. Learn the different types of biasing for various components.
4. Master signal amplification techniques and their various applications.

Electrical Machines:
Cognitive Objectives:
1. Identify various types of electrical machines.
2. Understand the theory of operation of generators and electric motors.
3. Recognize winding methods used with electric motors.
4. Understand the properties of different machines and influencing factors.

Skills Objectives:
1. Learn how to operate various electrical machines and connect them.
2. Acquire skills in series, parallel, and mixed machine connections.
3. Learn the process of synchronization between different machines.
4. Learn to draw curves related to the properties of each electrical machine.

Human Rights and Democracy:




Cognitive Objectives:

1.
2.
3.
4.

Define human rights for students.

Explain public and private freedoms.

Define intellectual, cultural, journalistic, economic, and social freedom:s.
Explain the concept of democracy.

Conscience Objectives:

1.
2. Promote self-learning.

3.

4. Enhance human behavior in respecting the rights of others and building per-

Learn about individual human rights.
Encourage participation in collective work and voluntary contributions.

sonal, national, regional, and international relationships.

These objectives provide a clear framework for the expected knowledge and skills
that students should gain from each subject.

Power Electronics:
Cognitive Objectives:

1.
2.
3.

4.
5,

Identify the types of rectifiers for full-wave and half-wave rectification.
Understand the representation of thyristors using transistors.

Recognize other components and types of thyristors and their uses in electri-
cal circuits.

Understand the triggering and commutation methods of thyristors.

Identify choppers and inverters circuits.

Skills Objectives:

1.

Teach students how to connect and represent components in electrical cir-
cuits.

Aim to develop students' skills in triggering and commutation of thyristors us-
ing various methods.

Focus on teaching students the skill of using thyristors or their other types in
various electrical applications.

Help students learn to work with choppers and inverters circuits in different
electrical circuits.

Electric Power System:
Cognitive Objectives:

1.

s W

Identify methods for generating electrical energy and transmitting it over
long distances.

Understand the means of electrical energy transmission.

Recognize different types of substations and their operation.

Know how to protect transmission lines from faults.

Understand the methods of distributing electrical energy to consumers.




6.

Identify types of underground cables and their applications.

Skills Objectives:

1.

Teach students the skill of drawing an electric power system from generation
to consumer areas.

Help students learn the skill of classifying overhead transmission lines into
short, medium, and long.

. Develop the skill of representing overhead transmission lines using resistors,

inductors, and capacitors.
Teach students the skill of calculating capacitance for single and three-phase
systems with three wires.

. Help students learn the skill of classifying underground cables based on vari-

ous factors such as insulation type, conductor shape, and transmitted volt-
age.

Teach students the skill of using various relays in protecting transmission and
distribution systems.

These objectives provide a clear outline of what students are expected to know and
the skills they should acquire in these subjects.

Module Description Template
This module description provides a concise summary of the most important
characteristics of the course and the expected learning outcomes for students to




achieve. It demonstrates whether the student has maximized the benefits of the
available learning opportunities. It should be linked to the program description.

1. Educational Foundation Northern Technical University

2. University College\ Institute Mosul Technical Institute

3. Academic Program Title Electrical Techniques Department
4 Module Name Electrical Machines

5. Available Attendance Formats Mandatory

6. Course \ Year Module-based

7. Total Credit Hours 5*15 weeks= 75

8. Date of preparing this program 27/8/2023

9. Modules Objectives

1. Provide students with fundamental knowledge about electrical machines.

2. Provide and introduce students to both AC and DC electrical machines.

3. Educate and familiarize students with the components and operation of
electrical machines and transformers.

4. Provide students with comprehensive information about various types of
electrical machine connections.

10.Required Course Outcomes and Teaching, Learning, and Assessment
Methods

A. Cognitive Objectives:

1. Enable students to connect various types of electrical machines.

2. Empower students with the knowledge of electrical transformers' compo-
nents and assembly.

3. Enable students to conduct inspections on electrical machines.

4. Empower students to create curves specific to practical experiments.

B. Skill-Based Objectives for the Course:
1. Learn the installation and operation of electrical machines in their various
types.
2. Inspect and test electrical machines.
3. Inspect and test electrical transformers.
4. Calculate currents and loads.
5. Understand different types of loads.
6. Equip students with the skill to diagnose electrical faults and solve practical




problems in electrical networks.

7.Supervise occupational safety requirements in the laboratory.

Teaching and Learning Methods:

1. Theoretical lectures and practical training in laboratories, discussions, and
dialogues

2. Application of the studied topics in theory on a practical level in various
educational laboratories.

3. Field visits to power generation, transmission, and distribution stations
throughout the academic year.

4. Presentation of scientific films during classroom sessions.

Assessment Methods:
1. Feedback (Testing students on the previous material), Self-assessment

o vk Ww

(Questions are provided to students by the instructor, and students an-
swer them, while the instructor also provides answers, and students eval-
uate themselves based on the instructor's responses).

Daily written tests, and weekly reports on the practical experiments con-
ducted by the student in the laboratory.

Commitment to assignments, attendance, and obligations.

Monthly and final exams (both theoretical and practical).

Classroom participation through discussions on study topics.

Continuous assessment of practical performance by the student in the
labs.

C. Ethics and Values-Based Objectives:

1.

7.

Prepare specialized personnel for maintenance work on various types of
machines by equipping students with practical skills.

Develop solutions for problems faced by institutions and relevant de-
partments in the field of electricity.

Prepare specialized personnel for maintenance work on various types of
machines.

Teach students methods of protecting electrical machines.

Foster interaction among students and with the academic material.

Guide students to take care of laboratory equipment and departmental
assets.

Understand how to read the specifications for each electrical machine.

Teaching and Learning Methods:

1.

Apply the theoretically studied topics at a practical level in educational la-




boratories.

Write reports and discuss the results of each experiment.
Surprise tests.

In-class and homework assignments.

Scientific visits to power stations.

vk W

Assessment Methods:
1. Practical examinations based on experiments related to theoretical sub-
jects.
2. Reports on developments in the field of specialization, directing analyti-
cal and inferential questions.
3. Oral and practical exams.

D. General and Qualifying Skills (Other Skills Related to Employability and
Personal Development):

1. Skills in the field of maintenance and repair of electrical appliances.

2. Field visits to gain experience from others.

3. Stay informed about the latest developments in the field of specialization
(educational videos).

4. Self-learning skills and self-reliance.

5. Practical training at power stations and electrical departments.

6. Teamwork skills.

Teaching and Learning Methods:
1. Provide students with fundamentals through theoretical lectures for
each subject.
2. Send students for training in power stations and government electrical
departments to gain real-world experience.
Update the curriculum to keep up with developments.
Work in laboratories and workshops.
Questions that encourage critical and analytical thinking.
Execution of projects by students.

o U s W

Assessment Methods:
1. Theoretical and practical exams.
2. Completion of reports and their discussion.
3. Non-class activities and homework.
4. Discussion of graduation projects.




11.Course Structure
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. . of different types of
presentation, video .
test . DC Machines | generators — Exter-
and film .
. nal properties—
presentation, :
. . Internal properties.
practical training
Product reaction
and its effect on
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Running parallel DC
generators.
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Lecture, discussion, .
tion transformers.
feedback, poster .
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practical training
type - the uses of
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Startup control
Lecture, discussion, methods.
feedback, poster Operation by Star
Practical | presentation, video . Switch — Delta —
brese ’ AC Machines . .
test and film Operation using by
presentation, connecting the re-
practical training sistor in the rotor
circuit.
The relationship be-
tween torque and
power factor.
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tween torque and
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feedback, poster Torque — require-
Practical resentation, video . ment for maximum
brese ’ AC Machines .
test and film starting torque.
presentation, Torque — maximum
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Induction motor
parabolic circuit —
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amples.
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Methods of stop-
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duction motors us-
ing:

Source voltage -
number of poles -
source frequency -
resistance position
in the rotor circuit -
operation of two
motors
Respectively.

Practical
test

Lecture, discussion,
feedback, poster
presentation, video
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AC Machines

Single-phase induc-
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Theory of operation
- how to obtain an
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with  wide-starting
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-4Shaded pole in-
duction motor.
-5Altenverous mo-
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-6General engine.
Reverse the direc-
tion of rotation for
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Practical
test
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feedback, poster
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and film
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AC Machines
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ber.

Step coefficient —
distribution coeffi-
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Equation of the
electromotive force
in the case of load
(resistor - induction
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draw the phase dia-
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Carrying voltage
regulation rate -
miscellaneous is-
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Practical
test
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feedback, poster
presentation, video
and film
presentation,
practical training

AC Machines

Comparison of DC
and AC generators
Reasons for making
a product in syn-
chronous genera-
tors

Fixed running gen-
erators in parallel.
Reasons and condi-
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Explanation of the
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process — voltage
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miscellaneous is-
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Test
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feedback, poster
presentation, video
and film presentation

AC Machines

Synchronous  mo-
tors

Installation and
principles of work in
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tors — Starting in
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tors—

Synchronous motor
in carrying state —
phase scheme in
case of unit power
factor — Advanced
power factor—
Delayed power fac-
tor — calculation of
the value of the re-
verse electromotive

Test

force.
Practical uses — reg-
ulation rate.

Lecture, discussion,
feedback, poster
presentation, video
presentation

Scheja Engine — In-
AC Machines | stallation — Speed 5
Regulation
General review of
AC motors

12.Infrastructure:

1.

2.

etc.

Prescribed Textbooks.

Primary References (Sources).

Recommended Books and References (Scientific Publications, Reports,

Electronic References, Websites, etc. There is a dedicated laboratory for the
Electrical Machines course.

13.Curriculum Development Plan:

1.
2.
3.

Participation in relevant scientific conferences.

Additional lectures by guest lecturers from outside the institution
Establishing relationships with other universities and corresponding colleg-
es.

Holding extensive meetings between faculty members of all colleges and
institutes of Northern Technical University to develop the curriculum.
Discussing the basics of the curriculum with students to identify its
strengths and weaknesses.

. Two-month summer training program with 300 training hours.
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1 Number system \ 1.1 analogue versus digital \ 1.2
Introduction to number system \ 1.3 decimal number
system \ 1.4 Binary number system \ 1.4.1 Advantages \
1.5 Octal number system \ 1.6 Hexadecimal number
system \ 1.7 Number system — some common terms \1.7.1
Binary number system \ 1.7.2 decimal number system \
1.7.3 Octal number system 1.7.4 Hexadecimal
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2 Binary codes \ 2.1 Binary coded decimal \ 2.1.1 BCD — To
— Binary conversion \ 2.1.2 Binary — To - BCD conversion \
2.1.3 Higher — density BCD encoding \ 2.1.4 Packed and
unpacked BCD number \ 2.2 Excess-3 code \ 2.3 Gray code
\ 2.3.1 Binary - Gray code conversion \ 2.3.2 Gray code -
Binary conversion \ 2.3.3 Gray code

3 Digital Arithmetic \ 3.1Basic rules of Binary addition and
subtraction \ 3.2 Addition OF Larger — bit Binary numbers
\ 3.2.1 Addition using the 2’s complement method \ 3.3
subtraction of Larger — bit Binary numbers \ 3.3.1
subtraction using 2’s complement Arithmetic \ 3.4 BCD
addition and subtraction in excess-3 code \ 3.4.1 Addition
\ 3.4.2 Subtraction \ 3.5 Binary multiplication \ 3.5.1
Repeated left-shift and add algorithm \ 3.5.2 Repeated
add and right- shift algorithm \ 3.6 Binary division \ 3.6.1
Repeated right- shift and subtract algorithm

I




4 Logic Gates and related devices \ 4.1 Position and
negative Logic \ 4.2 Truth table \ 4.3 Logic Gates \ 4.3.1 OR
Gate \ 4.3.2 AND Gate \ 4.3.3 NOT Gate \ 4.3.4 EXCLUSIVE-
OR Gate \ 4.3.5 NAND Gate \ 4.3.6 NOR Gate \ 4.3.7
EXCLUSIVE-NOR Gate \ 4.3.8 INHIBIT Gate \ 4.4 Universal
Gate

&

5 Logic families \ 5.1 Logic families — Significance and types
\ 5.1.1 Significance \ 5.1.2 types of Logic family \ 5.2
Characteristic Parameters 1 \ 5.3 Transistor Transistor
Logic (TTL)
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6 Boolean Algebra and simplification Techniques \ 6.1
Introduction to Boolean Algebra 189 \ 6.1.1 Variables,
Literals and terms in Boolean Expressions \ 6.1.2
Equivalent and complement of Boolean Expressions \
6.1.3 Dual of a Boolean Expressions \ 6.2 Postulates of
Boolean Algebra \ 6.3 Theorems of Boolean Algebra
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7 Arithmetic circuits \ 7.1 Combinational circuits \ 7.2
Implementing Combinational Logic \ 7.3 Arithmetic
circuits — Basic Building blocks \ 7.3.1 Half-Adder \ 7.3.2
Full Adder \ 7.3.3 Half — Subtractor \ 7.3.4 Full Subtractor \
7.3.5 Controlled Inverter \ 7.4 Adder — Subtractor 2

8- Multiplexers and Demultiplexers / 8.1 Multiplexer /
8.1.1 Inside the Multiplexer/ 801.2 Implementing Boolean
Functions with Multiplexer/ 8.1.3 Multiplexers for parallel
—to — Serial Data Conversion / 8.1.4 Cascading Multiplexer
Circuits 280 / 8.2 Encoders / 8.2.1 Priority Encoder / 8.3
Demultiplexers and Decoders / 8.3.1 Implementing
Boolean Functions with Decoders /8.3.2 Cascading
Decoder Circuits

9- programmable Logic Devices Fixed Logic Versus
programmable Logic / 9.1.1 Advantages and
Disadvantages / 9.2 programmable Logic Devices- An
Overview

c.c\:l\

10- Flip — Flops and Related Devices /10.1 Multivibrator /
10.1.1 Bistable Multivibrator/ 10.1.2 Schmitt Trigger /
10.1.3 Monostable Multivibrator /10.1.4 ASABLE
Multivibrator /10 .2 Integrated Circuit (IC) Multivibrator /
10.2.1 Digital IC-Based Monostable Multivibrator /10.2.2




IC Timer- Based Multivibrator / 10.3 R-S Flip-Flop/ 10.3.1
R-S Flip-Flop with Active LOW inputs /10.3.2 R-S Flip-Flop
with Active HIGH inputs / 10.3.3 Clocked R-S Flip-Flop

10.7.1 J-K Flip-Flop as D Flip-Flop/ 10.7.2 D Latch / 10.8
Synchronous and Asynchronous Inputs / 10.9 Flip-Flop
Timing Parameters

12- Counters and Registers / 11.1 Ripple (Asynchronous )
Counter / 11.1.1 propagation Delay in Ripple Counters/
11.2 Synchronous Counter / 11.3 Modulus of a Counter /
11.4 Binary Ripple Counter- Operational Basics / 11.4.1
Binary Ripple Counters with a Modulus of Lass than 2N /
11.4.2 Ripple Counters in IC form

13- Counter s and Registers Syncgronous (or parallel)

Counters /11.8 presettable Counters

Counters / 11.6 UP/DOWN Counter /11.7 Decade and BCD

R EGALtY

14- Data Conversion Circuits- D/A and A/D Converters /
12.1 Digital — to —Analogue Converters / 12.1.1 Simple
Resistve Divider Network for D/A Conversion /12.1.2
Binary Ladder NETWORK for D/A Conversion /12.2 D/A
Converter Specifications / 12.2.1 Resolution/ 12.2.2
Accuracy /12.2.3 Conversion Speed or Settling Time
/12.2.4 Dynamic Range

Pl <la

15-Data Conversion Circuits — D/A and A/D ConverterS
TYPES OF A/D Converter /12.3.1 Multiplying D/A
Converters/ 12.3.2 Bippolar —Output D/A
Converters/12.3.3 Companding D/A Converters TYPES OF
A/D Converter
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Introdution to Digital Electonics Lab — nomenclature of digital Js¥
ICS. Specification . study of the data sheet . concept of vce and

ground . Verification of the truth tables of logic gates using

TTLICS
Implementation of the given Boolean function using logic in i
both sop and pos forms.
Verification of state tables of RS. JK.T and D flip —flops using A A
NAND & nor gates
Implementation and verification of decoder / de- multiplexer &I

and encoder using logic gates.




Implementation OF 4XI1 multiplexer using logic gates. oualdd)
Implementation of 4-bit parallel adder using 7483 IC )
Design and verify the 4-bit stnchronous counter. bed)
Design and verify the 4-bit astnchronous counter. Crall)
To Design and verify operation of half adder and full adder. o)
To Design and verify operation of half subtractor i)

To Design and verify operation of magnitude comparator. e gdad)

To study and verify NAND as auniversal gate. s A

To Design and implement de multiplexer . e )

To realiz Basic gates (AND,OR,NOR) fron Universal gates e ) A

(NAND)
e Lualdld)

Design adder , subtractor circuit using a 4- bit adder IC.
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,Definitions(voltage-current-resistance — conductance- Ohm, s
Law, factors affected on resistance, resisti Temperature
affected on resistance , examples

A-Series resistance connetion, voltage divider law , examples B- R
Parallel resistance connection, current divider la Series —
Parallel connections, Star - Delta

Applications on series, parallel , compouned, star, delta e
connections

A-kirchofff,s Laws (KcL,KVL) , EXAMPLES ol
B-Maxwell(Mesh)method , examples

Thevenin ,s theorem , examples !

Norton, stheorem, example oodbdl

A-Maximum transfer power theorem , examples sl
B-Superposition theorem , examples

Alternating current and voltage , sinwaveequation, rms, average el

value frequency, form factor, peak factor, phase difference,
waves form, exameles

Vector quantities , vector addition and subtraction, vector o)
resultant phase angle, summing AC voltage and currents
examples

AC affect on purley, resistance, inductance and capacitance, ol
examples

, AC affected On series c ircuit (RL,RC,RLC cireuit) total | i su
impedance total current , power factor, phase angle , vector
diagram , examples




, AC affected On series c circuit (RL,RC,RLC) branche current, prrRAn]
total current phase , angle , vecter Diagram ,examples Diagram

Complex numbers AC analusis (impedance, voltage, corrent), in s S
rectangular form, polar and vice, versa examples

Series resonance circuit , resonance characteristics , Band width Al
, Q- factor , examples

Parallel resonance circuits , resonance characteristics ,examples | ,is

1. Electrical Technology (Edward Hughes)
2. Basic Circuits(A-M-F Brooks) pergaman press

3.Introduction to Electric circuits (M Romanwitz ) John Willy
4. Basic Electrical Engineering ( Fitzgerald & Rlgginborthan)Mc-Graw-Hill
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Apply thevenin and Norton theorem on AC circuits , Jo¥i
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theorem, examples

Power calculations in AC circuits , examples Q!
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16,4801 Sl g i1 &y ot ot 4l
week Theoretical syllabus
1st Power electronic,electronic components which used in high power control(power
diodes, thyristor and power transistors) pevison of single phase rectifier circuits
by using diodes).
2nd Three phase rectifier circuits by suing diodes, output voltage , waveform, diode
current waveform, output voltage equation in case of resistance load.
3th Using the transistor as switch, regions of operation, transistor as a switch (cut off
and saturation)
4th Power transistor in (off) and (on) state, improvement of (off) and (On) time by su-
ing speed up capacitance, practical problems.
5th Unipolar junction transistor, construction, theoretical operation, using the transis-
tor as relaxation oscillator practical example.
6th Operational amplifier, description of operational amplifier (OP-AMP) as sperate
components. Zero crossing detector, comparator.
7th The use of OP-AMP as astable multivibrator and monostable multivibrator, photo
conduction cells, photo diodes.
gth Light —Emitting diodes (LED), photo transistor, the use of optical comparator in
power Electronic circuits.
gth Thyristor, construction, characteristic, curves for a thyristor, thyristor conduction
in forward biasing, thyristor family, thyristor representation as a double transistor
circuit.
10th Thyristor conduction methods, conduction throw the gate, minimum gate current
causing conduction, conduction time, conduction due to high forward voltage rec-
tifier (dv/dt)
11t DIAC, TRIAC characteristics, practical applications, thyristor triggering methods,
triggering on DC and AC, current pulse triggering types.
12t Thyristor triggering circuits, DC and AC triggering circuits.
13t Pulse current triggering circuits, relaxation oscillator, zero crossing detector, com-
parator with a stable and monostable multivibrators (OP-AMP and timers)
14t Thyristor general application introductory, AC to DC inverter DC to AC invertor, DC

to DC inverter, AC to AC inverter, phase controlled halfwave rectifier with resis-




tive and inductive load. Output current and voltage waveform, output voltage
equations.

15th Half controlled fullwave rectifier fully controlled, resistive and inductive load.

Generated waveforms, output voltage equations for free wheeling diode.
118,481 il g fSU1 Akodt ot 4L
week Practical syllabus

1t Power electronic lab, be familiar with various electronic instrument
and equipment.

2nd Single phase rectifier with resistance load, induvive load with and
without free wheeling diode.

3th Bridge rectifier with and without filter and zener diode.

4th Three phase rectifier with center tap transformer.

5th Using the transistor as a switch, measuring the minimum value of base
current switch changing the transistor to saturation state, measuring
of cut off and saturation time , using speed up capacitor to improve
the ON time.

6t Using Unipolar junction transistor as relaxation oscillator to investi-
gate timing and synchronizing.

7t Inverting and noninverting operational amplifier.

gth Operational amplifier applications in power eclectronic field, astable
multivibrator, zero crossing detector.

gth Using operational amplifier as comparator with sine wave and saw
tooth wave.

10" | Examination

11 Thyristor characteristic , gate charcteristic measurement (triggering
minimum current and voltage)

12 Conduction and triggering angles measurement by suing triggering Dc
source.

13t Mosfet characteristics, measurement current and voltage.

14 Half controlled single phase rectifier with resistance and inductance

load by using speed wheel diode.

15 th

Half controlled full wave rectifier with resistance and inductance load.
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week Theoretical syllabus
1st Regenerating fully controlled inverters, examples, DC motor speed control.
2nd Three phase inverters, output voltage waveform with , triggering pulses and
equations.
3th Thyristor protection from the high rate sdof change in current and voltage, protec-

tion from transient change in source voltage, fully protection circuit from all pos-
sible due to current and voltage.

4th DC to AC inverter methods of forcing the thyristor to get off.
5th Parallel and series inverter , single and three phase , control methods in charging
frequency and voltage , output waveforms.
6th Inverter applications , emergency power supply, single phase DC moter speed
control.
7th Three phase motor control by using a constant ratio of variation frequency and
voltage.
gth Choppers DC to DC inverter frequency constant line constant.
gth Types of choppers , DC motor speed cntrol.
10t AC to AC inverter, single phase voltage regulator, three phase voltage regulator.
11t General applications on single and three phase induction motor speed control due

to the change in stator voltage, using the closed loop feedback circuit to control
the slippery rings of AC motor.

12th Cyclic inverter, AC to DC cyclic inverter, DC to AC cyclic inverter.
13th AC to AC cyclic inverter control block diagram.

14th Using amplitude modulation for speed control.

15th Using bipolar transistor for AC motor speed contro.

: 28yl Ol g iSI1 dgkasd) 1 4l

week Practical syllabus




1st

Fully controlled full wave rectifier with resistance and inductance
load.

2nd DC motor speed controlled due to chage in armuture voltage.

3th Triggering circui for AC and DC current by suing resistance and capaci-
tance.

4th Half ontrolled three phase full wave rectifier with inductance load,
(resistnce + inductance).

5th Full controlled three phase full wave retifier with inductance load
(R+L).

6t Examination

7t Diac Triac characteristics.

gth Single phase parallel and series DC to AC inverter (inverter).

gth Single phase induction motor speed control due to the change in fre-
quency.

10 | Inverter for DC to DC (chopper)

11 Single phase inverter from AC to AC (voltage regulater).

12 Induction motor speed control due to the change in stator voltage.

13* | Study of width pulse modulation circuit by using operational amplifier
as comparators.

14 Slipper rings induction motor speed controlled by suing section of ro-
tary element circuit.

15 Single phase inverter from DC to AC using power transistor.
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