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COURSE DESCRIPTION
	 LISTNUM  NumeracjaDomyślna \s 01 
Course title:   POWER QUALITY
	 LISTNUM  NumeracjaDomyślna 
Course code: Es1-O7d-VII

	 LISTNUM  NumeracjaDomyślna
Validity of course description: 2016/2017

	 LISTNUM  NumeracjaDomyślna
Level of studies: 1st cycle of higher education

	 LISTNUM  NumeracjaDomyślna
Mode of studies: intramural studies

	 LISTNUM  NumeracjaDomyślna
Field of study: ELECTRICAL ENGINEERING
	(FACULTY SYMBOL) RE5

	 LISTNUM  NumeracjaDomyślna
Profile of studies: general academic

	 LISTNUM  NumeracjaDomyślna
Programme: Electrical Engineering

	 LISTNUM  NumeracjaDomyślna
Semester: 7

	 LISTNUM  NumeracjaDomyślna
Faculty teaching the course: Department of Power Electronics, Electrical Drives and Robotics 

	 LISTNUM  NumeracjaDomyślna
Course instructor: dr inż. Marcin ZYGMANOWSKI

	 LISTNUM  NumeracjaDomyślna
Course classification: basic subject of study

	 LISTNUM  NumeracjaDomyślna
Course status: compulsory /elective

	 LISTNUM  NumeracjaDomyślna
Language of instruction: English

	 LISTNUM  NumeracjaDomyślna
Pre-requisite qualifications: circuit theory, power electronics, power systems. 

	 LISTNUM  NumeracjaDomyślna
Course objectives: Student has obtained the knowledge on: power quality issues occurring in power systems and distribution grids caused novel power electronic converters, power quality disturbances, methods for improvement of power quality.

	 LISTNUM  NumeracjaDomyślna
Description of learning outcomes:

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

	1.
	Student is able to define basic voltage and current quality parameters and determine required threshold values
	test
	Lecture/ Seminar
	K_W06++

K_U01++

K_U15+

K_U22+

	2.
	Student is able to set up basic passive reactive power compensators in three phase systems and knows the basic operational conditions of different power electronic systems for power quality improvement 
	Test/ Laboratory exercise
	Lecture/ Laboratory
	K_U07++

K_U09++

K_W11++

	3.
	Student is able to select a power electronic converter to given controlled process
	Laboratory exercise
	Laboratory
	K_U07++

K_U08++

	4.
	Student is able to carry out experimental tests with maintaining work safety regulations
	Laboratory exercise
	Laboratory
	K_U08++

	
	Student is able to measure major power quality parameters with the help of appropriate meters/analysers
	Laboratory exercise
	Laboratory
	K_U12++

	
	Student is able to present the effect of his/her work with analysis of the result
	Presentation
	Seminar
	K_U03+

K_U04++

	
	Student is able to generalize obtained results on other cases 
	Test/ Laboratory exercise
	Lecture/ Laboratory
	K_K01+
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Teaching modes and hours
30 h lecture/ 15 h Classes
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Syllabus description: 
Lectures:

Electrical power quality, characteristic parameters, definitions, causes and effects of degraded PQ parameters, PQ standard requirements. Major voltage quality parameters (dips, outages) and current quality parameters (THD). Harmonic, interharmonic and subharmonic generation. Voltage fluctuations caused by instable loads. Voltage dips caused by short-circuits. Reactive power compensation with using passive compensators and active power filtering. Power conditioning and power electronic systems for power quality improvement (power conditioners, uninterruptible power supplies, energy storages). Power quality measurements. Electromagnetic compatibility. 
Laboratory:

Current harmonics measurements and their elimination in diode six-pulse rectifier. Power electronic converters for improving power factor. Reactive power compensators. Current harmonic measurements of single phase domestic appliances. Passive filters in three phase systems. Voltage asymmetry and its negative influence on load operation.   

Seminar:
Major standards in the field of power quality. Reactive power compensation. Power electronics systems for power quality improvement. Power quality measurements. 
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Examination: No 



	 LISTNUM  NumeracjaDomyślna
Primary Sources:

1. Dugan R.C., McGranaghan M.F., Santoso S., Beaty H.W.: Electrical Power Systems Quality, Wyd. McGraw-Hill 2003.

2. Kusko A, Thompson M.T.: Power Quality in Electrical Systems, Wyd. McGraw-Hill 2007.

3. Baggini A.: Handbook of Power Quality. Wyd. Wiley & Sons 2008.
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Secondary sources:
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Total workload required to achieve learning outcomes

	Lp.
	Teaching mode
	Contact hours / Student workload hours

	1.
	Lecture
	15 h / 20 h

	2.
	Classes
	

	3.
	Laboratory
	15 h / 30 h

	4.
	Project
	

	5.
	BA/ MA Seminar
	15 h / 25 h

	6.
	Other
	

	
	Total number of hours
	45h / 75 h

	24. Total hours:120 

	25. Number of ECTS credits: 4

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

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

	26. Comments 
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