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	     General information 
	Title and code of  subject, number of credits 
	Power Conversion - 6 ECTS credits  



	
	Department
	Physics and Electronics

	
	Program 
	Bachelor

	
	Academic semester 
	2019 spring

	
	Lecturer
	Associate Professor, PhD in physical Sciences 

Sevda N. Garibova

	
	E-mail:
	sqaribova@rambler.ru,  sevdaqaribova@physics.ab.az

	
	Phone number: 
	

	
	Lecture room/Schedule 
	11 Mehseti Street, AZ1096  Baku, Azerbaijan (Neftchilar campus), room
Lectures:   

	
	Consultations
	

	Course  language
	English

	Type of the subject
	Major

	Textbooks and additional materials
	Textbooks:
1. V.Ramanarayanan. Course on material on Switched mode power conversion. Indian Institute of science.2008. E-book pdf 

2. John William Motto, Introduction to solid state power electronics, Youngwood, Pennsylvania 15697, 2005, e-book pdf
3. Saurabh Kasat .Analysis, design and modeling of DC-Dc converter using simulink. India 2004.
Additional materials:

4. Keith Billings, Taylor Morey. Switchmode power supply, London 2011.  


	Teaching methods 
	Lecture
	+

	
	Group discussions at seminars
	+

	Assessment
	Components
	Date/ Deadline
	Percent (%)

	
	Tests
	
	

	
	Active participation and discussion
	At each lesson
	10

	
	Assignment and quizzes
	During the semester
	20

	
	Attendance
	
	

	
	Midterm exam
	
	30

	
	Final exam
	
	40

	
	Final
	
	100

	Course description
	Power Conversion is the branch of Electrical Engineering shows the wide application of Power Electronics. This course is the application of solid-state electronics for control and conversion of power energy. The mass production of power devices in our life an examples of this fact. Most power devices need energy as the external source and the convey, conversion of energy from one type to another is important. Power Conversion enters to Power Electronics Family and provides the conversion, control and transmission of energy by using following devices such as  thyristors or SCR, triac, power diode, converters, chopper, cycloconverter.

	Course objectives
	In the course of training students will be able to examine the basic concepts of power electronics. At the end of course the students understand how to electronic devices are developed, will examine the main types of power devices, what is a thyristor, converter, DC-DC converter,  inverter and SCR, power switching devices characteristics, will study the work principle and application of power  devices with properties of conversion.

	Learning outcomes
	What students should know by the end of the course: 
power processing, converters, power diodes, thyristors, DC-DC converter, controller, thyristor triggering, types of  thyristor, functions of converters and their applications, cycloconverter, types and application of cycloconverters,  insulated gate bipolar transistor, chopper, power semiconductor devices, operation principles of SCR, two transistor model of power devices, dual converter. 

	Rules (Educational policy and behavior)
	Lesson organization

General information on the subject will be provided for the students during lectures. 

Student’s knowledge on the previous topics will be evaluated and new topic will be explained by mins of visual aids during seminars. Student’s knowledge level will be tested oraly and in written forms before midterm and final exams. Submission of the individual works by the end of course is obligatory.

Attendance 

Participation of students at all classis is important. Students should inform dean’s office about missing lessons for particular reasons (illness, family issues and etc.).  Students, missing more than 25% of lessons, are not allowed to take the exam.

Lates

Those students who are late for lessons for more  than 15  minutes are not allowed to participate at the lesson. Despite this, the student is allowed to take part in the second part of the lesson. 

Tests 

Those students who have informed the teacher and the dean’s office about missing the test in advance for particular reasons, are allowed to take the test next week.

Exams

All the issues related to the participation and admission to the exam are regulated by the faculty dean. 

Topics of midterm and final exams are provided for the students before the exams. The questions of midterm exam are not repeated in the final exam.

Violation of the rules of the exams

Disrupting the test and taking copy during midterm and final exams is forbidden. Test papers of the student who do not follow these rules are canceled  and the students are expelled from the test by getting 0 (zero).

The rule for completing the course  

In accordance with the University rules the overall success rate to complete the course should be 60% or above. The students who failed the exam would be to take this subject next semester or next year. 

Rules of conduct for Students

Disruption of the lesson and not following ethical norms during the lesson, as well as conduction of the discussions by the students without permission and using mobile phones is forbidden.


This program reflects the comprehensive information about the subject and information about any changes will be provided in advance.
	Week
	Dates

(planned)
	Subject topics
	Textbook/
Assignments  

	1

	12.02.19
14.02.19
	Lecture №1. Introduction to power electronics: introduction to power processing, several applications of power electronics, some elements of power electronics. 
Seminar 1. 

	[2] chapter 1 , page 1-8

	2

	19.02.19
21.02.19
	Lecture №2 Power semiconductor devices: power diode, MOSFET, BJT, ICBT.
Seminar 2.
	[1] chapter 1 page 1 -10

	3

	26.02.19
28.02.19
	Lecture №3 Converters. Types of power converter. Advantages and disadvantages of power electronic converters.
Seminar 3.Quizze 1
	[2] chapter 3 page 3.10- 3.16 

https://www.electrical4u.com/advantages-and-disadvantages-of-power-electronic-converters/

	4

	05.03.19
07.03.19
	Lecture №4. Thyristors: application, types, construction, principles of thyristors. Characteristics of thyristor, thyristor triggering, gate characteristics of SCR or thyristor.
Seminar 4. Discussing for activity point
	[2] chapter 3 page 3.2 – 3.10

	5

	12.03.19
14.03.19
	Lecture №5. Silicon controlled rectifier (SCR): two transistor model, operating principle. Rating of SCR or thyristor, switching on-off characteristics of thyristor, thyristor protection, series and parallel connection, triac.
Seminar 5. Quizze 2
	[2] chapter  3 page 3.19-3.25

	6
	19.03.19
26.03.19
	Lecture №6. Thyristor Triggering: voltage thyristor triggering, thermal thyristor triggering, light thyristor triggering and some function of triggering
Seminar 6.
	https://www.electrical4u.com/thyristor-triggering/

	7
	28.03.19
02.04.19
	Lecture №7. Silicon Controlled Rectifier (SCR): structure and blocking modes of SCR
Seminar 7.  Discussing
	[1] chapter 1 page 9-15

	8
	04.04.19
09.04.19
	Lecture №8. Cycloconverter: types of  cycloconverters, blocking modes of cycloconverters
Seminar 7. Midterm exam
	https://www.electrical4u.com/cycloconverter/

	9
	11.04.19
16.04.19
	Lecture №9. Dual Converter: modes of operation, types of dual converters 
Seminar 9.
	https://www.electrical4u.com/dual-converter/

	10
	18.04.19
23.04.19
	Lecture №10.  Insulated Gate Bipolar Transistor (IGBT): structure, characteristics, advantages and disadvantages
Seminar 10.Quizze 3
	[1] chapter 1 page 23-30

	11
	25.04.19
30.04.19
	Lecture №11. Chopper: DC-DC converter, application, advantage and disadvantage of chopper
Seminar 11. Discussing
	[1] chapter 4 page 96-105

https://www.electrical4u.com/chopper-dc-to-dc-converter/


	12
	02.05.19
07.05.19
	Lecture №12.  Application of rectifiers, pulse width modulation
Seminar 12.
	[1] page 265-273

	13
	14.05.19
16.05.19
	Lecture №13   Basics on design of magnetics, basic magnetics theory
Seminar 13. Quizze 4
	https://www.electrical4u.com

	14
	21.05.19
23.05.19
	Lecture №14. Design examples: DC-DC converter design
Seminar 14. Exam material discussing
	[3] chapter 2 page 6-30

	15
	28.05.19
30.05.19
	Lecture №15. Control of Wind Turbine Systems
Seminar 15. Preparation to final exam
	https://www.electrical4u.com
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