Załącznik Nr 5 do Zarz. Nr 33/11/12


(faculty stamp)


COURSE  DESCRIPTION
	1. Course title: FUNDAMENTALS of power syStem protection
	2. Course code Es1-O5d-VI

	3. Validity of course description: 2016/2017

	4. Level of studies: BSc programme (1st cycle of higher education)

	5. Mode of studies:  intramural studies

	6. Field of study Electrical engineering
	(FACULTY SYMBOL) re

	7. Profile of studies: general academic

	8. Programme: electrical engineering

	9. Semester: VI

	10. Faculty teaching the course: Institute of  Power System and Control

	11. Course instructor: prof. Adrian Halinka, PhD, DSc(EEng)

	12. Course classification: specialty subjects

	13. Course status: elective

	14. Language of instruction: English

	15. Pre-requisite qualifications: : PHYSICS, ELECTRICAL ENGINEERING, ELECTRICAL MACHINES AND POWER STATION BLOCKS, MEASUREMENTS OF ELECTRICAL QUANTITIES, ELECTRICAL POWER ENGINEERING

	16. Course objectives: The aim of the course is to acquire relevant competences in the scope of:

· identification of the  power system condition of the using classical measuring devices and systems (current and voltage),

· application of classical measuring devices (current and voltage),

· ability to apply basic decision (protection) criteria used in power system  protection.


	17. Description of learning outcomes:

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


	1.
	The student is able to characterize the fundamental disturbances occurring in the operation of the power system or its components, which must be covered by the power system protection.
	written colloquium
	lecture
	K_W06+

K_W14++

K_U23+

	2.
	The student is able to characterize the features and significance of use the power system protection in the electrical power system.
	written colloquium
	lecture
	K_W14++

K_U15+

	3.
	The student knows and is able to properly select the type and characteristics of the measuring transducers to identify the signals used by the electrical automation.
	written colloquium
	lecture
	K_W07+

K_W012+

K_U12++

K_U23+

	4. 
	Student knows the components and their functions of the analog signal processing in the power system protection.
	written colloquium
	lecture
	K_W 11+

K_W13+

	5.
	The student understands the functional essence of the main protection criteria and is able to assess the effectiveness of their operation.
	written colloquium
	lecture
	K_W13++

K_W14++

K_U14+

K_U23+

	6.
	The student is able to test experimentally the operation of the basic elements of  power system automation and to analyze and evaluate the obtained results.
	laboratory exercises
	laboratory
	K_W09++

K_W15+

K_U07++

K_U08+

K_U09+

K_U16+

	7.
	Student understands the need to use power system automation structures as:

• the component ensuring the reliability of the electricity supply,

• a means of protecting the power system components against the negative effects of disturbances.
	written exam
	lecture
	K_K02+

K_K07+

	8.
	
	
	
	

	18. Teaching modes and hours
Lecture – 30 h, Laboratory – 15 h


	19. Syllabus description:

Lecture :
· POWER SYSTEM
· POWER SYSTEM AUTOMATION
· POWER SYSTEM PROTECTION
· DISTURBANCES IN POWER SYSTEM
· SHORT-CIRCUIT DISTURBANCES
· CONVENTIONAL AND UNCONVENTIONAL CURRENT AND VOLTAGE TRANSFORMERSANALOG SIGNAL PROCESSING
· ANALOG FILTERS

· FILTERS OF SYMMETRIC COMPONENTS
· THE MAIN DECISION (PROTECTION) CRITERIA USED IN THE POWER SYSTEM PROTECTION
Laboratory:

· STUDY OF AMPLITUDE AND PHASE COMPARATORS

· TEST OF OVERCURRENT PROTECTION WITH TIME-INDEPENDENT CHARACTERISTICS AND AUXILIARY RELAYS

·  INVESTIGATION OF OVERCURRENT PROTECTION WITH TIME-DEPENDENT CHARACTERISTICS

· INVESTIGATION OF ZERO-CURRENT EARTH FAULT PROTECTION

· STUDY OF MICROPROCESSOR VOLTAGE REGULATOR FOR POWER TRANSFORMERS



	20. Examination: NO


	21. Primary sources:

1. Winkler W., Wiszniewski A. : Automatyka zabezpieczeniowa w systemach elektroenergetycznych, WNT Warszawa 2004.

2. Żydanowicz J. : Elektroenergetyczna automatyka zabezpieczeniowa, t. 1 Podstawy zabezpieczeń elektroenergetycznych, WNT, Warszawa 1979.

3. Żydanowicz J. : Elektroenergetyczna automatyka zabezpieczeniowa, t. 2 Automatyka eliminacyjna, WNT, Warszawa 1985.

4. Praca zbiorowa pod redakcją W. Winklera: Elektroenergetyczna Automatyka Zabezpieczeniowa w przykładach i zadaniach. Tom 1. Zakłócenia w pracy systemu elektroenergetycznego i jego elementów. Wyd. Politechniki Śląskiej, Gliwice 2006.

5. Schau H., Halinka A., Winkler W.: Elektrische Schutzeinrichtungen in Industrienetzen und – anlagen. Grundlagen und Anwendungen, ISBN 978-3-8101-0255-3, Hüthig & Pflaum Verlag, München/Heidelberg, 2008.
6. Wiszniewski A.: Przekładniki w elektroenergetyce, WNT, Warszawa 1982. 

7. Kremens Z., Sobierajski M.: Analiza systemów elektroenergetycznych. WNT, 1996.

	22. Secondary sources:
1.  Dawid Z, i inni: Laboratorium Elektroenergetycznej Automatyki Zabezpieczeniowej, Wydawnictwo Politechniki Śląskiej, Skrypt uczelniany nr 2184, Gliwice 1999.

2. Borkiewicz K.: Automatyka zabezpieczeniowa, regulacyjna i łączeniowa w systemie elektroenergetycznym, Zakład Informatyki, Automatyki i Doskonalenia Zawodowego „ZIAD”, Bielsko-Biała 1998 

	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
                  Contact hours / Student workload hours
1

Lecture
30 h / 20 h
2

Classes
 / 
3

Laboratory
15 h / 25 h
4

Project
/

5

BA/ MA Seminar
/

6

Other
/

Total number of hours
45 h / 45 h


	24. Total hours:90

	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): 2

	26. Comments: 
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