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Validity of course description: 2018/2019
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Level of studies: 1st cycle of higher education
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Mode of studies: intramural studies
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Field of study: ELECTRICAL ENGINEERING
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Profile of studies: general academic
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Programme: for all specialities
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Semester: 4
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Faculty teaching the course: Department of Power Electronics, Electrical Drives and Robotics 
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Course instructor: dr inż. Marcin ZYGMANOWSKI
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Course classification: basic subject of study
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Course status: compulsory /elective
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Language of instruction: English
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Pre-requisite qualifications: circuit theory, introduction to electronics
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Course objectives: Student has obtained the knowledge on: switching power converters and dissipative ones, switching devices (diodes, transistors, etc.), mathematical models of power electronic converters (DC-DC, AC-DC, AC-AC and AC-DC), control systems, power quality and distributed systems.
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Description of learning outcomes:

	Nr
	Learning outcomes description
	Method of assessment
	Teaching methods
	Learning outcomes reference code

	1.
	Student is able to define basic properties of power electronic devices (diodes, transistors, etc.)
	test
	Lecture
	K1A_W11++

K1A_K02+

	2.
	Student is able to set up models of power electronic converters (analytical and numerical)
	test
	Lecture, classes
	K1A_W11++

	3.
	Student is able to select a power electronic converter to given controlled process
	test
	Lecture, classes
	K1A_U01+

K1A_U27+++

	4.
	Student is able to identify positive and negative influence of power converter on the grid
	test
	Lecture, classes
	K1A_W11++

K1A_U14+

K1A_K02+
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Teaching modes and hours
30 h lecture/ 15 h Classes

	 LISTNUM  NumeracjaDomyślna
Syllabus description: 
Lectures:

Introduction to power electronics, switching devices (diodes, transistors, etc.), DC-DC buck converter, DC-DC buck converter design, DC-DC boost converter, DC-DC forward converter, DC-DC flyback converter, resonant D-class inverter with R-L load, modulation in DC-AC converters, multilevel converters, serial resonant DC-DC converters, diode rectifiers with RL filter, six-pulse thyristor rectifier, AC-AC converters, magnetic component design, thermal issues.
Classes:

DC-DC converters (buck, boost). Diode and thyristor rectifiers. Resonant serial inverters. Power losses in switching devices, Magnetic component design. 
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Examination: No 
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Primary Sources:

1.
N. Mohan: Power Electronics: A first course, Wiley 2011.

2.
D. W. Hart: Power Electronics, McGraw-Hill, 2011.
3.
N. Mohan, T. M. Undeland, W. P. Robbins: Power Electronics: Converters, Applications, and Design, Wiley 2002.
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Secondary sources:

1. M.K. Kaźmierczuk: Pulse-width Modulated DC-DC Power Converters, Willey 2008.
2. R.W. Erickson, D. Maksimovic: Fundamantals of Power Electronics, Springer 2001.



	 LISTNUM  NumeracjaDomyślna
Total workload required to achieve learning outcomes

	Lp.
	Teaching mode
	Contact hours / Student workload hours

	1.
	Lecture
	30h / 15 h

	2.
	Classes
	15h / 45 h

	3.
	Laboratory
	

	4.
	Project
	

	5.
	BA/ MA Seminar
	

	6.
	Other
	

	
	Total number of hours
	45h / 60 h

	24. Total hours:105 

	25. Number of ECTS credits: 4

	26. Number of ECTS credits allocated for contact hours: 3 

	27. Number of ECTS credits allocated for in-practice hours (laboratory classes, projects): 1 

	26. Comments 
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