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COURSE  DESCRIPTION
	1. Course title: Components and circuits of power electronics
	2. Course code: Es1-O1c-VI

	3. Validity of course description: 2018-2019

	4. Level of studies: BA, BSc programme / MA,MSc programme lub 1st cycle / 2nd cycle of higher education

	5. Mode of studies:  intramural studies / extramural studies

	6. Field of study: Electrical Engineering
	(FACULTY SYMBOL) RE5

	7. Profile of studies: general academics

	8. Programme:               for PUE specialty 

	9. Semester: V

	10. Faculty teaching the course:                                                Department of Power Electronics, Electrical Drives and Robotics

	11. Course instructor:                                                                   professor Marcin KASPRZAK

	12. Course classification:                                                                basic subject of study

	13. Course status:                                                                            compulsory /elective

	14. Language of instruction:                                                              English

	15. Pre-requisite qualifications: circuit theory, introduction to electronics 

	16. 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.

	17. 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.)
	Practical realization of laboratory exercises, Written test
	Lecture, Laboratory exercises
	K1A_W06+ K1A_W11++

	2.
	Student knows the method of measurements of power electronics devices and power  electronic converters 
	Practical realization of laboratory exercises, Written test
	Lecture, Laboratory exercises
	K1A_W09+

K1_W12+

	3.
	Student is able to planning and investigate measurements of  power electronic devices according to safety rules
	Practical realization of laboratory exercises, Written test
	Laboratory exercises
	K1A_U08+, K1A_U12++

K1A_U16+,
K1A_U24+

K1A_U26++

	4.
	Student do the written rapport  related to laboratory investigation, student is able to explain and discuse results 
	Practical realization of laboratory exercises, Written test
	Laboratory exercises
	K1A_U03++

K1A_U07+

	5.
	Student is able to realized laboratory task working individually and in the team
	Validation of realized laboratory exercises
	Laboratory exercises,  
	K1A_K03+

K1A_K04+

	18. Teaching modes and hours
Lecture /  BA /MA Seminar / Class / Project / Laboratory

30 h lectures/ 15 h Laboratory

	19. Syllabus description:

Lectures:
Increasing knowledge related to properties of power electronics devices (diodes, SCR, transistors) – systematics, parameters, technical data, computer models, power losses, implementation. Control issues and minimization  of transistors power losses. Problematics aspects of heat generation and cooling of power transistors. Problematics of choice of cooling system. Selected problems of current commutation in rectifier.  Resonant inverters of Class C, D, DE, E, F i EF  - properties, practical realization and industry implementation. IC power electronics converters.Measure-ments of voltage/current/power – transformers, hall sensor, Rogowski coils, oscilloscope measurements, calorimetric methods. Idea/rules  of power and control circuit design. Selected problems of electromagnetic compatibility. 
Laboratory:

1. Dynamic properties of MOSFET and IGBT transistor

2. Dynamic properties of SCR and GTO

3. PFC-Power Factor Corrector
4. Class D serial resonant inverter

5. E-class resonant inverter
6. 3-phase PWM converter 


	20. Examination: No

	21. Primary sources:

1. R.W. Erickson & D. Maksimowic: Fundamentals of Power Electronics, Springer 2001 

2. N. Mohan, T. M. Undeland, W. P. Robbins: Power electronics: converter applications and design, Willey 1989


	22. Secondary sources:
1. M. K. Kaźmierczuk: Pulse width modulation, Willey 2008
2. M. K. Kaźmierczuk, D. Czarkowski: Resonant Power Converters, John Wiley&Sons, Inc.,USA, 1995


	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
                  Contact hours / Student workload hours
1

Lecture
30h/17h
2

Classes

/

3

Laboratory
15h/18h 
4

Project
/

5

BA/ MA Seminar
/

6

Other
/

Total number of hours
/



	24. Total hours:80

	25. Number of  ECTS credits: 3

	26. Number of ECTS credits  allocated for contact hours: 2

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

	26. Comments:




Approved:

…………………………….


…………………………………………………

(date, Instructor’s signature)



(date , the Director of the Faculty Unit signature)
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