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COURSE DESCRIPTION
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Course title:
UNCONVENTIONAL ENERGY SOURCES – SELECTED ISSUES
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Course code:
Es2-ELEN-23s-III
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Validity of course description: 2018/2019
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Mode of studies: 
 intramural studies
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Level of studies:1 MSc programme
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Field of study: ELECTROTECHNICS
	(Faculty symbol) RE
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Profile of studies:1 general academic
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Programme: Electrical engineering (ELEN)

	 LISTNUM  NumeracjaDomyślna
Semester: III
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Faculty teaching the course: 
Faculty of Electrical Engineering, Department of Power Electronics, Electrical Drives and Robotics (RE5)
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Course instructor: Andrzej Latko, PhD(EEng.)
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Course classification:1 specialty courses
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Course status:1 elective
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Language of instruction: English
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Pre-requisite qualifications:

The basic introducing courses are: power electronics converters and the knowledge and skills acquired in the first stage of studies related mainly to Physics, Thermodynamics, Electrical machines and Power electronics. Student starting classes should have extended  knowledge of the power converters. 
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Course objectives:

The acquisition of appropriate competence in the field: the knowledge of selected topics in the field of unconventional energy sources, taking into account co-operation circuits with the receivers and the power system and methods of selection and efficient use and current development trends. Developing skills to prepare short presentations using multimedia techniques and to prepare technical papers written on the basis of available sources with knowledge integration from different fields and their own simulation experiments with elements of research.
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Description of learning outcomes:


	No.
	Learning outcomes description
	Method of assessment
	Teaching methods
	Learning outcomes reference code
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	Student knows and understands the principle of operation of systems of unconventional energy sources, methods of their selection and their possible practical applications and modern development trends.
	written test
	lecture
	K2A_W04++
K2A_W09++
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	Student can prepare a presentation using multimedia equipment and technical development written on a given topic in the field of UES using different literature sources with the integration of knowledge from different fields and their own simulation experiments with elements of research.
Student using appropriate literature sources can make their interpretation and critical evaluation, and draw conclusions and formulate and justify thoroughly opinions.
	oral presentation
written paper
	seminar
	K2A_U01++
K2A_U02++
K2A_U06+
K2A_U07++
K2A_U08+
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	Student can apply different systems of unconventional sources of energy, is able to propose a modification of standard solutions.
	oral presentation
written paper
discussion
	seminar
	K2A_U10++
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	Student understands the need for formulating and providing the public with information and views on technological developments, shall endeavor to provide such information and opinions in a universally understandable by presenting different points of view.
	oral presentation
written paper
discussion
	seminar
	K2A_U02++
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Teaching modes and hours

	
	Lecture
	Class
	Laboratory
	Project
	Seminar

	
	15 h
	
	
	
	30 h

	
Syllabus description:
Lecture:

Division of unconventional sources of electricity. Various forms of their use. Basic working systems. New trends in the use of coupling  converters on the example of wind energy systems. Wind energy, resources, and its utilisation. Wind turbine generator (WTG): types, the principle of operation of wind engines, construction, efficiency of various technologies, its integration with the grid, new trends.
Seminar:
Working systems dedicated for particular types of unconventional sources of electricity. Unusual applications. Stand-alone micro-electrical systems using non-conventional energy sources. Power electronic converters characteristics and their properties on the basis of available literature sources and Student's simulation tests.
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Examination:1 NO
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Primary resources:

1. Sorensen B.: Renewable energy: its physics, engineering, use, environmental impacts, economy and planning aspects. Repr. - San Diego: Academic Press, ISBN 0-12-656152-4, 2002.
2. Boyle G.: Renewable Energy. Oxford Univ. Pr, ISBN: 0199261784, 2004.
3. Borbely A.M., Kreider J.F.: Distributed generation the power paradigm for the new millennium. CRC Press, 2001.
4. Gronowicz J.: Niekonwencjonalne źródła energii. Wydawnictwo Instytutu Technologii Eksploatacji, Poznań 2010.
5. Lewandowski W.: Proekologiczne źródła energii odnawialnej. WNT Warszawa 2001.
6. Lubośny Z.: Elektrownie wiatrowe w systemie elektroenergetycznym. WNT, Warszawa 2006.
7. Klugmann-Radziemska E.: Odnawialne źródła energii – przykłady obliczeniowe. Wyd. Pol. Gdańskiej, Gdańsk 2011.
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Additional sources:

1. Kacejko P.: Generacja rozproszona w systemie elektroenergetycznym, Wyd. Pol. Lubelskiej, Lublin 2004.
2. Marecki J.: Podstawy przemian energetycznych. WNT, Warszawa 2008.
3. Klugmann-Radziemska E.: Fotowoltaika w teorii i praktyce. BTC, Legionowo 2010.
4. Chmielniak T.: Technologie energetyczne. WNT, Warszawa 2008.
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Total workload required to achieve learning outcomes

	No.
	Teaching mode
	Contact hours / Student workload hours

	1.
	Lecture
	
15 h / 7 h

	2.
	Classes
	
 / 

	3.
	Laboratory
	
 / 

	4.
	Project
	
 / 

	5.
	Seminar
	
30 h / 13

	6.
	Other
Consultations
Exam
	
 / 

 / 

 / 

	
	Total number of hours:
	
45 h / 20 h
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Total hours:
	65 h
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Number of ECTS credits:

	2
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Number of ECTS credits allocated for contact hours:
	2
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Number of ECTS credits allocated for in-practice hours (laboratory classes, projects):
	0
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Comments:



Approved:

………………………….….
…………………………………………………....


(date, Instructor’s signature)
(date , the Director of the Faculty Unit signature)
� choose correct / unnecessary delete


� approx. 5-8 learning outcomes should be indicated


� 1 ECTS point – 25-30 hours of student work
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