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COURSE  DESCRIPTION
	1. Course title: Disturbances in Power Systems – Chosen Issues
	2. Course code: Es2-08-I

	3. Validity of course description: 2018/2019

	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: electrical engineering
	(FACULTY SYMBOL) RE

	7. Profile of studies: general academics

	8. Programme:               for all specialty 

	9. Semester: I

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

	11. Course instructor:                                                                   Marcin Niedopytalski, PHD, Eng

	12. Course classification:                                                                Directional Technical Subjects

	13. Course status:                                                                            compulsory /elective

	14. Language of instruction:                                                              English

	15. Pre-requisite qualifications: circuit theory, introduction to electric power, power system operation, high voltage engineering.

	16. Course objectives: Student has obtained the knowledge on: causes, types and properties of disturbances in power system, mathematical models describing disturbances, calculation methods. Familiarization with specialized terms in the English language relating to the functioning of the power system.

	17. Description of learning outcomes:

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

	1
	Student knows the causes, types and consequences of disturbances occurring in the power system.
	Written test 
Report of the exercises
	lecture,

laboratory exercises
	K2A_W08 +++

K2A_W09 ++

K2A_W10++

	2
	Student is able to define the physical interpretation and mathematical description of electromagnetic and electromechanical phenomena during the disturbances. 
	Discussion during the realization of lab 

Preparation of the theme of seminary
	lecture,

laboratory exercises, 

seminars

	K2A_W08 +++

K2A_W04 +

	3
	Student is able to use the newest methods of simulation and computer programs. Student can choose the appropriate device models of power system, depending on the analyzed phenomena.
	Report of the exercises Preparation for seminars
	seminars,

laboratory exercises
	K2A_U01++

K2A_U03++

K2A_U11+
K2A_U13++

	4
	Student is able to communicate using a variety of techniques in the professional environment and other environments. Is able to make the choice of appropriate methods of analysis.
	Discussion during the realization of lab and report of the exercises
Preparation of the theme of seminary
	seminars,

laboratory exercises
	K2A_U02++

K2A_U05++

	5
	Student understands the need formulating and transmitting reliable information, shall endeavor to provide such information and opinions in a universally understandable by presenting different interpretations of the results of analytical (from simulations) and practical (from measurements).
	Written test 

Report of the exercises Preparation for seminars
	seminars,

laboratory exercises
	K2A_K02++

	6
	Student is able to think and act in a creative and enterprising
	Written test 

Report of the exercises
	lecture,

laboratory exercises
	K2A_K01+

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

30 h lecture / 15 h seminar / 30 h laboratory

	19. Syllabus description:

Lectures:

Power System Transients. Overcurrent. Overvoltages. Fundamental notions about electrical transients. Dynamic properties of the power system, Local and global stability, Modeling of electrical power devices, Review of basic methods & analytical tools for power system variation investigations. Types of Studies.  Power System Failure Classification. Search Of Optimum Equivalent Representation For Transients Investigations. Frequency domain methods. The Direct Methods. The Time Domain Solution for Transient Calculations. Least-Squares Method. Quasi-Newton Method. Powell Method. Capacitor Switching Transient Evaluations. Transformer magnetizing inrush current.

Seminars
Voltage and current calculation during non-symmetrical faults. Current transformation by transformer during non-symmetrical faults. Flow of earth current – for insulated neutral grid. Rules for calculating characteristic parameters of the short-circuit according to the standard. Short-circuit currents at the terminals of asynchronous motor. Analysis of black-out. Analysis of protection tripping at HV power grid on the example of selected fault. The impact of disturbances in the distribution network to wind farm works – wind farm protections. Impact of power swings on power plant (synchronous generator). 
Laboratory:

Power swing in the power system. Characteristic parameters of the current during short circuits in the power system. Impact of the power grid neutral point on currents during single-phase faults. Transformer voltage regulator. Automatic recloser system. Waveforms of electrical quantities during faults in HV lines. 



	20. Examination: Yes  No semester: I

	21. Primary sources:

1. Nasser Tleis: Power Systems Modelling and Fault Analysis, Published: NOV-2007, ISBN 10: 0-7506-8074-1

2. Dommel H.W.: Electromagnetic Transients Program Manual (EMTP Theory Book), Second Edition, Vancouver BC, 1996

3. Iżykowski P.: Fault location on power transmission lines, Oficyna Wydawnicza Politechniki Wrocławskiej, Wrocław 2008

4. Hase Y.: Handbook of Power System Engineering, John Wiley & Sons Ltd, The Atrium, Southern Gate, Chichester, West Sussex PO19 8SQ, England, 2007

	22. Secondary sources:
1.
Kundur P.: Power System Stability and Control, McGraw-Hill, 1994


	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
                  Contact hours / Student workload hours
1

Lecture
30h/15h
2

Classes
/
3

Laboratory
30h/15h 
4

Project
/

5

BA/ MA Seminar
15h/15h
6

Other
/

Total number of hours
75 h / 45 h


	24. Total hours:120

	25. Number of  ECTS credits: 4

	26. Number of ECTS credits  allocated for contact hours: 3

	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)
Z1-PU7





WYDANIE N3





Strona � PAGE �1� z 2











	
	Z1-PU7
	Edition N3
	Annex No. 5 to Directive No. 33/11/12






2

