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i Pn:parmgtcchmcal slaﬂ' wnhhlghdnlhmdnﬁcldof clccutc:ty capablc of
dealing with variables
2- Enhancing the values of job affiliation and loyalty in the organization
3- make a Bridge between traditional and modem scientific and training curricula
to serve the current reality
4- Enhancing the concepts of qualitative and quantitative excellence in order to
achicve quality standards and scicentific efficiency
5- Create a scientific, research and applied environment that serves business

i s and find solutions to their problems
6- Evaluating and developing the cffectiveness of the annual educational and
training programs to achieve better development
7-Tahngmofsm¢hmsandpumngmanontbcnglnpuhﬂmapmmmcu
crsonal and professional aims and a: :

[A- Cogmmnc aims

| Al- Electnical circuits and measurements

| A2- Computer applications and programmable logic control
A3- Electronics and digital clectronics

| AS- Electnical installations and clectrical drawings
A6- Power Elccnonm

Tbc topnc aims to gadumc qualnﬁod cadres to work in the operation, maintenance
and construction:

Bl - Various high- and low-voltage clectrical circuits, and how to check and
maintain them.

B 2 - The clectrical stations and the various measuring devices.

B3 - Electrical network systems and installations.

B4 - clectrical control systems._ ||




4. Showing scientific films, seminars for students
5. Btudent rescarch, scientific reports, scientific visits
6. Sumimer training

C1- Dissemination of scientific and technical knowledge in the ficld of electrical

¥ 5- Search on the Intemet




Lecture style. workshop. computer simulation, summer tramning

Evaluation methods
I. The work of the year. which includes: (the exam at the beginning of the

lecture using Google Forms and includes the topic of the previous lecture,
oral exams during the lecture with the same topic of the lecture, scientific
reports, student seminars, student rescarch).

2. the first semester exam (built-in) via the Internet And my attendance,
3. The second semester exam (combined),
4. The final cxam is also integrated.
Educational SUchc_( Name of Credi bcive
or course . y
fevel | department theoretical Practice
First stage Depamment 16 19
stage Techm

Specialized courses, scientific symposium, seminars, scientific developments,
rescarch, scientific conferences

cnrollment)
1)The total degree that the student obtained aficr passing the general exams for the
sixth grade.
2) To be a graduate of the scientific or industrial branch (specializing in clectrical
ficld).
3) The results of the medical examination that the student 1s healthy and fit to study
in the department.

4)-Desire

"Fundamentals of Electric Circuits®, Charles K. Alexander, Matthew N. O.

Sadiku, 4th ed.

- "ATextbook of Electrical Technology”, B.L Theraja and A.K. Theraja, 2005

- Robert Bolested, Louis Nashelsky " Electronic Devices and Circuit Theory”.

- Jimmie ). Cathy” Electronic Device and Circuit”

-  Mohammed Harunur Rashid " Power Electronics Circuits, Devices, and
Applications’

- A_ Chakrabarti, M. L. Soni, P. V. Gupya and U. S. Bhatnagar, “Power system
Engineering”

- V. K. Mehta and Rohit Mehta “Principles of Power System”.

- A textbook of electrical technology by theraja
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COURSE DESCRIPTION FORM

MNorthemn Technical University / Kirkuk Technical
Institute
Electrical technology department
Power Electronics
Google Meet online, on the theoretical side and on the
practical side, in attendance, according to the blended
education.
Amnnual (30 weeks)

hours per year {3 hours per week) 12+

Te¥sfaTs

Power Electronics
electronics of electrnical machines

A- Cognitive aims
Al- Identify the main components of power electronics
A2- Understand the design of dlectronie control circuits
Ad- ldentify the basic components of special electrical machines
A4- Knowing the methods of working and controlling public and private electrical
machines
B1- Optimum use of electronic circuits
B2- Designing schematics for electronic control circuits
B3- Maintenance and diagnosis of electrical and electronic faults

The theoretical lecture {with vanous means of explanation). the google classroom,

Y |




. Evalation mcthods |
The year’s work, mcluding: (the daily exam at the beginning of the mecting, .1
including the topic of the previous lecture, oral exams dunng the lecture with the
same topic as the lecture, scientific reports

First term exam: .2

The second semester exanm 3

Final exam 4

1 1- structure of subject




Theoretical syllabus

Power electronic ,electronic componts which used in high power

1" | control(power diodes, thyristor and power transistors)pevison of single

phase rectifier circuites by using diodes.
Three phase rectifier circuites by using diodes, output
™ voltage waveform, diode current waveform, output
voltage equation in case of resistance lode,

3 Using the transistor as switch, regions of operation, transistor as 4
switch(cut off and saturation)

o Power transistor in (ofMand (on)state, improvement of{ofMand(on)time
by usenig speed up capacitance, practical problems.

g Uniplolor junction transistor , construction , theoretical operation
using the transistor as relaxation oscillator practical example

@ operationl amplifier , discription of operational amplifier (op-amp) as
asparate components , zero detector , comparator

g | Theuse of op-amp as astable multivibrator and a monostable
multivibrator , photo conduction cells , photo diodes

" Light = emitting diodes (LED), photo transistors , the use of optical
comparator in power Electronic circuits
Thyristor , construction , characteristic , curves for a thyristor ,

9" | thyristor conduction in forward biasing , thyristor family , thyristor
representation as a double transistor circuit.
Thyristor conduction methods , conduction throw the gate minimum

10* | gate current causing conduction , conduction time , conduction due to
high forward voltage rectifire (dv/dt)

i DIAC, TRIAC characteristics , practical applications ,

thyristor {triggering methods , triggering on DC and AC current , pluse




triggering types

12" | thyristor triggering circuit , DC and AC triggering circuits
Pluse current triggering circuit , relaxation oscillator ,zero detector ,

13" | comparator with astable and monostable multivibrators(operational
amplifiers and timer)
Thyristor general application introductory , AC to DC inverter DC to

4 | AC Inverter , DC to DC inverter , AC to AC inverter , phase controlled
halfwave rectifire with resistance and indctormce load out put current
and voltage waveform , output voltage equations
Half controler full wave rectifire fully controlled ,resistance and

15" | inductance load , generated wave forms , out put voltage equation for
free wheeling diode.

16 Regenrating fully controlled inverters , examples , DC motor speed
control

17+ | Three face inverters , out put voltage wave form with triggering pulses
and equations
Thyristor protection from the high rate change in current and voltage ,

18" | protection from the transient change in source voltage , fully protection
circuit from all possible faults due to current and voltage.

19" | DC to AC inverters methods of forcing the thyristor to get off

20 Parallel and senies inverter , single and three phase , control methods
in charging frequency and voltage , out put wave formsl

2™ Inverter application , emergency power supply , single phase DC motor
speed control

2% Three phase motor control by using a constant ratio of variation
frequency and voltage

23" | Choppers ., DC to DC inverter frequency constant , line constant

24™ | Types of choppers . DC motor speed control

25 AC to AC inverter, single phase voltage requlator , three phase
voltage requlator
General application on single and three induction motor speed control

26™ | due to the change in stat or voltage , using the closed loop feedback
circuit to control the slippery rings of AC motor

27" | Cyelic inverter , AC to DC evclic inverter , DC to DC _cyelic inverter

28" | AC to AC cyelic inverter control block diagram

29'* Using amplitude modulation for speed control

30" | Using polar transistor for AC motor speed control

12-Infrastructure

10




2- Main Referemnces (Sources) ¢ Power electronics: converters,
applications, anddesign by nedmohan

1-The virtual library of the Minkstry of

Higher Education and Scientific Research

A- Recommended books and
refercnoes (scientific journals,

repors|
13- Study course development plan: The development plan is carried out through
studies submitted annual scientific plan for the development of the study course
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