Załącznik Nr 5 do Zarz. Nr 33/11/12


(faculty stamp)


COURSE  DESCRIPTION
	1. Course title: HIGH VOLTAGE TECHNIQUE
	2. Course code Es1-27-V

	3. Validity of course description: 2018/2019

	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: V

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

	11. Course instructor: Marek Szadkowski PhD Eng.

	12. Course classification: common subjects

	13. Course status: compulsory

	14. Language of instruction: English

	15. Pre-requisite qualifications: Physics, Electrical Engineering, Materials Engineering, Operational Safety of Electrical Devices, Electrical Power Engineering

	16. Course objectives: The aim of the course is to acquire the relevant competences in the field of: high voltages in electrical power engineering, knowledge of mechanisms that determine the strengths of characteristic groups of insulating materials, knowledge of sources of overvoltages and their effect on insulation systems and the basis of high voltage test and measurement technology

	17. Description of learning outcomes:

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

	1.
	Student understands the importance of applying high voltages in the functioning of the power system and knows the basic problems associated with using them
	tests, problem questions
	lecture
	K1A_W07+

K1A_W14++



	2.
	Student knows the most important properties of insulation materials in the electric field and the fundamentals of electrodynamics of materials
	tests, problem questions
	lecture
	K1A_W07++

K1A_W08+

	3.
	Student knows the mechanisms that determine the electrical durability of dielectric solids and gases in the course of various types of voltages (solid, alternating, impact) and can estimate it
	tests, problem questions, control questions, report preperation
	lecture, laboratory
	K1A_W07+

K1A_W08++, K1A_U01+

K1A_U03+, K1A_U07+

K1A_U08+, K1A_U16++

K1A_U19+++, K1A_K03+

	4. 
	Student knows technical solutions of high-voltage insulation systems
	tests, problem questions, control questions, report preperation
	lecture, laboratory
	K1A_W14++

K1A_U01+, K1A_U03+

K1A_U18+, K1A_U19+

	5.
	Student knows basic types of overvoltages and their sources, waveforms accompanying propagation of overvoltages, principles of network protection, electrical devices and building objects against overvoltages
	tests, problem questions
	lecture
	K1A_W06+

K1A_W07+
K1A_W15++
K1A_K07++

	6.
	The student knows the objectives and scope of the insulation test, knows the basic sources of high test voltages and how these voltages are measured, can choose a high voltage measurement method and measure
	tests, problem questions, control questions, report preperation
	lecture, laboratory
	K1A_W09+, K1A_U01+

K1A_U03+, K1A_U07+

K1A_U08+, K1A_U12++
K1A_U15+, K1A_K03+

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

	19. Syllabus description:

Lecture:

Purpose and scope of high voltages. General characteristic of loads and exposures of HV insulating systems. Fundamentals of electrodynamics of materials. The electric field in the insulating structure models. Some electrical properties of insulation materials.

Mechanisms of electrical discharge and electrical strength of gases. Mechanisms of electrical discharges and electrical strength of insulating oils.. Electrical strength of the interior of solid insulation. Electrical strength of the surface of the solid insulation.

Classification and general characteristic of insulation systems. Selected technical solutions of air insulation and insulation without air – Current state and development trends.

Classification and general description of overvoltages.. Overvoltage waves in lines and substations. Lightning discharges and overvoltages. General rules for protection of electrical networks and devices against overvoltages. 

Laboratory:

Generation and measurement of HV voltages.

The study of partial electrical discharges on the surface of dielectrics.

Study of voltage distribution along chains of liner insulators.

Test of electrical strength of insulators using test voltages.

The study of partial electrical discharges in the air.

	20. Examination: No

	21. Primary sources:

1. Flisowski Zd.: Technika wysokich napięć (wyd. 5). WNT, Warszawa 2005.

2. Gacek Z.: Technika wysokich napięć. Izolacja wysokonapięciowa w elektroenergetyce. Przepięcia i ochrona przed przepięciami (wyd. 3). Skrypt Pol. Śl. nr 2137, Gliwice 1999.

3. Gacek Z., Kiś W.: Technika wysokich napięć. Ćwiczenia laboratoryjne. Skrypt Pol. Śl. nr 2311, Gliwice 2002.

4. Gacek Z., Kiś W.: Laboratorium wysokich napięć. Zarys wysokonapięciowej techniki probierczej i pomiarowej. Skrypt Pol. Śl. nr 2310, Gliwice 2002.

5. Gacek Z.: Wysokonapięciowa technika izolacyjna (wyd. 2). Wyd. Pol. Śl., Gliwice 2006.

	22. Secondary sources: 
1. Gacek Z.: Kształtowanie wysokonapięciowych układów izolacyjnych stosowanych w elektroenergetyce. Wyd. Pol. Śl. Gliwice 2002.

2. Gacek Z., Szadkowski M.: Wysokonapięciowa technika izolacyjna w przykładach obliczeniowych. Wyd. Pol. Śl., Gliwice 2008.

3. Mościcka-Grzesiak H. (red): Inżynieria wysokich napięć, tom I i II. Wyd. Politechniki Poznańskiej, Poznań 1999.

4. Pohl Z.: Napowietrzna izolacja wysokonapięciowa w elektroenergetyce. Ofic. Wyd. Pol. Wr., Wrocław 2003.

5. Wodziński J.: Wysokonapięciowa technika prób i pomiarów. PWN, Warszawa 1997..

	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
                  Contact hours / Student workload hours
1

Lecture
30 h / 5 h
2

Classes
/
3

Laboratory
15 h / 10 h
4

Project
/

5

BA/ MA Seminar
/

6

Other
/

Total number of hours
45 h / 15 h


	24. Total hours: 60

	25. Number of  ECTS credits: 2

	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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