	FACULTY OF MECHANICAL AND POWER ENGINEERING

	SUBJECT CARD

	Name in Polish 
	Energetyka termojądrowa

	Name in English 
	Thermonuclear Power Generation

	Main field of study
	Power Engineering

	Specialization 
	Nuclear Power Engineering

	Level and form of studies 
	2nd level, full-time 

	Kind of subject 
	optional-specialization

	Subject code 
	ESN0167

	Group of courses
	No


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in university (ZZU)
	30
	15
	
	
	

	Number of hours of total student workload (CNPS)
	60
	30
	
	
	

	Form of crediting
	crediting with grade
	crediting with grade
	
	
	

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	2
	1
	
	
	

	including number of ECTS points for practical (P) classes 
	
	1
	
	
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	1
	0,75
	
	
	


	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 
Basics of nuclear physics, thermodynamics, material properties and safety engineering


	SUBJECT OBJECTIVES
C1 – To familiarize the students with physical basics of nuclear and thermonuclear power generation
C2 – To familiarize the students with the technologies developed for fission and fussion power generation.
C3 – To make the students aware of the present state of the art in fusion technologies

C4 – To introduce the students to the problems related to safe exploitation of fission and fusion power reactors and power plants

C5 – To train the students in evaluation of optimal energy mix taking into account renewable, fission and fusion (in future) sources of energy.



	SUBJECT EDUCATIONAL EFFECTS 
relating to knowledge:

PEK_W01 The students know definitions, terminology and potential applications of fusion reactors and power plants.
PEK_W02 The students know nuclear reaction used in fission and fusion reactors.
PEK_W03 The students know the flow schemes of fission and fusion reactors and power plants.
PEK_W04 The students knows the present state of development of technologies relevant to the construction of thermonuclear power plant.

PEK_W05 The students know the safety issues related to the exploitation of nuclear and thermonuclear power plants.
relating to skills:

PEK_U01 The student is able to estimate present and future energy requirements from nuclear and thermonuclear plants.
PEK_U02 The student is able to calculate energy effects of nuclear and thermonuclear reactions.
PEK_U03 The student is able to make a choice of a cryogenic system matching requirements of superconducting thermonuclear reactor.

PEK_U04 The student is able to estimate fuel requirements of nuclear and thermonuclear reactors and power plants.

PEK_U05 The student is able to define conditions of safe operation of nuclear reactors.

PEK_U06  The student is able to define an optimal energy mix taking into account nuclear and future thermonuclear energy sources.


	PROGRAMME CONTENT 

	Form of classes - lecture 
	Number

 of hours


	Lec1
	Introduction to nuclear physics. Binding energy. Reactions used in nuclear reactors. Comparison of reactions in thermonuclear reactors and the sun. 
	2

	Lec2
	Nuclear reactors used in power generation (PWR, BWR, EPR and others). Flow diagrams, applications. 
	2

	Lec3
	Nuclear reactors of IV generation (HTR, VHTR). State of the art and technology limitations.
	2

	Lec4
	Chosen problems of nuclear safety. The issues relevant to nuclear and thermonuclear reactors.
	2

	Lec5
	Catastrophical nuclear power plants accidents (Chernobyl, Fukushima) and their consequences for nuclear and thermonuclear power plants. 
	2

	Lec6
	Introduction to high temperature plasma physics. Conditions of plasma reactions (fusion). 
	2

	Lec7
	Plasma confinements: magnetic, gravitational, laser. Technological challenges related to the construction of thermonuclear reactors. 
	2

	Lec8
	Introduction to superconductivity. LTS and HTS superconductors. Superconductors in thermonuclear  reactors magnets. Structure of the magnets. 
	2

	Lec9
	Technologies of sc magnets construction.
	2

	Lec10
	Introduction to cryogenics. Thermodynamics of magnets cryostating.
	2

	Lec11
	Thermonuclear reactors cryostating systems.
	2

	Lec12
	Plasma heating technologies.
	2

	Lec13
	Prospect for thermonuclear power generation development. ITER and other projects.
	2

	Lec14
	Problems and challenges and integrating thermonuclear reactors with electrical grid. Optimal energy mix. 
	2

	Lec15
	Colloquium 
	2

	
	Total hours
	30

	Form of classes - class 
	Number

 of hours



	Cl 1
	Nuclear and thermonuclear reactions – part 1.
	2

	Cl 2
	Nuclear and thermonuclear reactions – part 2. Mass deficit.
	2

	Cl 3
	Thermal effects of thermonuclear reactions.
	2

	Cl 4
	Thermodynamic efficiency of nuclear, thermonuclear and conventional power plants. Comparison. 
	2

	Cl 5
	Thermodynamic efficiency of cryogenic systems.
	2

	Cl 6
	Estimation of fuel requirements in thermonuclear power plants.
	2

	Cl 7
	Tritium reactions
	2

	Cl 8
	Colloquium
	1

	
	Total hours
	15


	TEACHING TOOLS USED 

	N1. Traditional lecture with multimedial presentations and closing round table discussions
N2. Traditional classes with “whiteboard”
N3. Individual consultancies
N4. Student individual work.


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT- lecture
	Evaluation 

(F– forming (during semester), 

C– concluding (at semester end)
	Educational effect number
	Way of evaluating educational effect achievement

	C
	PEK_W01 ÷PEK W05
	Colloquium


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT- class
	Evaluation 

(F– forming (during semester), 

C– concluding (at semester end)
	Educational effect number
	Way of evaluating educational effect achievement

	F1
	PEK_W01 ÷PEK W05.
	Quizzies, oral answers

	C Colloquium


	PRIMARY AND SECONDARY LITERATURE 

	PRIMARY LITERATURE :

[1]  Kenro Miyamoto, Fundamentals of Plasma Physics and Controlled Fusion, NIFS-PROC-48 by National Institute of Fusion Science (NIFS) in Tokio.

[2]  Scripts for the lecture
SECONDARY LITERATURE:

[1]  www.iter.org


	SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS) 

	Maciej Chorowski, maciej.chorowski@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
THERMONUCLEAR POWER GENERATION
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY  Power Engineering
AND SPECIALIZATION Nuclear Power Engineering
	Subject educational effect
	Correlation between subject educational effect and educational effects defined for 

main field of study/ specialization 
	Subject objectives
	Programme content
	Teaching tool number

	PEK_W01÷PEK_W05
	S2ENJ_W03
	C1 – C5
	Lec01÷Lec14
	N1, N3, N4

	PEK_U01÷PEK_U06
	S2ENJ_U03
	C1 – C5
	Cl1÷Cl7
	N2, N3, N4
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