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COURSE  DESCRIPTION
	1. Course title: Control of power electronic drives - LABORATORY
	2. Course code: Es2-PUE-16c-II

	3. Validity of course description: 2016/2017

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

	5. Mode of studies:  intramural studies / extramural studies

	6. Field of study: ELECTROTECHNICS
	(FACULTY SYMBOL) RE5

	7. Profile of studies: general academics

	8. Programme:               for PUE specialty 

	9. Semester: VI

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

	11. Course instructor:                                                                   Jarosław MICHALAK, Ph.D.

	12. Course classification:                                                                directional technical subject of study

	13. Course status:                                                                            compulsory /elective

	14. Language of instruction:                                                              English

	15. Pre-requisite qualifications: dynamics of drive systems, technical electrodynamics, electric machines, physics, power electronics, automation and control theory

	16. Course objectives: Student has obtained the in-depth knowledge on: methods and systems of speed control of drive systems, designing, modeling and simulation based verification of operation of complex drive systems, laboratory verification of operation of designed control systems, designing and preparing multi axis servodrive based systems, industry communication protocols

	17. Description of learning outcomes:

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


	1.
	Student is able to analyze literature topic and use this knowledge in designing the control system of the drives
	Discussion at the beginning of laboratory exercises, rank of selected task realization 
	Laboratory exercises
	K_W06+++

K_U01++

	2.
	The student is able to design selected elements of control system of complex drive and prepare its simulation models
	Discussion during the laboratory exercises, assessment of final report
	Laboratory exercises
	K_U07++

	3.
	The student is able to use the microprocessor based rapid control prototyping systems
	Discussion during the laboratory exercises
	Laboratory exercises
	K_U08++

	4. 
	Student knowingly carries experimental tests with regard for safety
	Assessment of tasks realization during the laboratory exercises
	Laboratory exercises
	K_U08++



	5.
	The student knows industry communication protocol issues and is able to prepare and parameterize multi axis servodrives based systems

	Assessment of realized task, discussion after realization of of laboratory exercise 
	Laboratory exercises
	K_U14+



	6.
	Student is able to present the results of work and analyze the results of laboratory tests
	Results presentation, assessment of final report
	Laboratory exercises
	K_U03+

	7.
	The student is able to generalize the results to other cases
	Discussion after realization the laboratory exercise
	Laboratory exercises
	K_K01++

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

30 h laboratory exercises

	19. Syllabus description:

Laboratory exercises:

During the laboratory exercises, students carry out individually realize the design tasks related to the selected issues of control of power electronic drives. In particular, these issues include: developing applications for multi-axis in industrial drive systems (gain practical skills in the configuration of automation equipment, using the industrial communication protocol, preparation of applications for higher-level controller PLC to control the servodrives, preparing visualization at HMI interface) and the preparation of applications for rapic control prototyping (control cards system based on DS1104) to control the drive with squirrel cage induction motor supplied by voltage source inverter (for example implementation of the selected solution of vector control, control with forced dynamics, estimation of machine model state variables).


	20. Examination: Yes  No semester: II


	21. Primary sources:

1. Kazmierkowski M. P., Tunia H.: Automatic Control of Converter-Fed Drives. Elsevier, 1994 

2. Kazmierkowski M. P., Krishnan R., Blaabjerg F.: Control in power electronics : selected problems. Amsterdam : Academic Press, 2002.
3. Vas P.: Sensorless Vector and Direct Torque Control. Oxford University Press, 1998. 
4. Nyugen Phung Quang, Jorg Andreas Dittrich: Vector Control of Three-Phase AC Machines. Springer-Verlag Berlin Heidenberg 2015.
5. Krause P. C., Wasylczuk O., Sudhoff S. D.: Analysis of Electric Machinery and Drive Systems. Wiley-IEEE Press, 2 edition, 2002.

	22. Secondary sources:
1. Brosch P. F.: Variable-speed Drives for Automation. Vogel Verlag, Wurzburg, 1999
2. Kiel E.: Drive solutions, Mechatronics for Production and Logistics. Springer Verlag, Berlin 2008.
3. DS1104 rapid control prototyping system documentation.
4. L-force 9400 inverters and L-force Engineer program documentation.

	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
                  Contact hours / Student workload hours
1

Lecture
/ 
2

Classes
/ 
3

Laboratory
30h / 30h - analysis of literature topics (10h), preparation the concept of control system (5h), preparation the final reports and results presentation (13h), consultations(2h)
4

Project
/

5

BA/ MA Seminar
/

6

Other
/

Total number of hours
30h / 30h


	24. Total hours:60

	25. Number of  ECTS credits: 2

	26. Number of ECTS credits  allocated for contact hours: 1

	27. Number of ECTS credits  allocated for in-practice hours (laboratory classes, projects): 2

	26. Comments:
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