1. Information on the programme

SUBJECT OUTLINE

1.1.Higher education institution

UNIVERSITY OF BUCHAREST

1.2. Faculty GEOLOGY AND GEOPHYSICS
1.3. Department GEOPHYSICS

1.4. Field of study GEOPHYSICS

1.5.Education level MASTER
1.6.Specialization/Study programme APPLIED GEOPHYSICS

1.7. Form of education Full time

2. Information on the discipline

2.1.Name of the discipline | GEORADIOACTIVITY AND RADIOACTIVE CONTAMINATION

2.2.Course coordinator

Prof. Dr. Victor Mocanu

2.3.Seminar/ laboratory/project coordinator

Prof. Dr. Victor Mocanu

2.7. Content? S
2.4. Year of study II | 2.5. Semester | 4 2.6.1Type of E Discipline
evaluation status Compulsoriness®* | CD
3. Total estimated time(teaching hours per semester)
3.1. Hours per week — full time 5 |out of which: | 3.3. seminar/laboratory/ 1
programme 3.2.lecture project
34. "-l“otal number of hours in the 28 Out of which: 14 | 3.6. seminar/laboratory 14
curriculum 3.5.]ecture
Distribution of the time allotted hours
3.4.1.Study based on book, textbook, bibliography and notes 40
3.4.2. Additional documentation in the library, specialized electronic platforms and field 20
3.4.3. Preparing seminars/ laboratories/ projects, subjects, reports, portfolios and essays 15
3.4.4.Tutorials 8
3.4.5.Examinations 8
3.4.6. Other activities 6
3.7. Total hours of individual study 97
3.8. Total hours per semester 125
3.9. Number of credits* 5
4. Prerequisites (if applicable)
4.1. curriculum-related | Applied Geophysics and Engineering Geology/Geology training
4.2. skills-related Good computer skills, knowledge and practical use of various software applications and

mathematical/numerical algorithms for geophysical/geological data visualization, processing
and interpretation. PPT knowledge is a must.

5. Conditions (if applicable)

5.1. for the lecture The course is interactive, fundamentals and applied knowledge on georadioactivity,

radioactive protection and nuclear accidents, as well as modern aspects on
decommissioning and storage of nuclear waste

5.2. for the seminar/laboratory/ During the practical/laboratory works, each student will carry out an individual
project activity with the geophysical data and the documentation/materials made available.




6. Specific competences acquired

Professional competences

Knowledge and understanding (adequate knowledge and understanding of notions specific to the field)
Understanding the basics of radioactive pollution of environment, particularly in geology. Understanding the
scientific background of natural radioactive decay as well as the natural and artificial nuclear reactions.
Explanation and interpretation (explanation and interpretation of some ideas, projects, processes and also
theoretical and applied content of the field)

The size, mass, and density variations within the Earth will be explained. Seismological contributions to the
main problems associated to radioactive pollution will be introduced, particularly for the geological
environment. The separation between natural and artificial decay will be detailed. The notion of nuclear
power will be introduced and detailed. The detection of natural and artificial rays will be presented. The term
of nuclear medicine will be introduced, and the biology-radioactivity interactions will be presented. The term
of nuclear reactor will be presented and the main types of nuclear reactors will be detailed. The security of
nuclear reactors will be analyzed. The notion of nuclear risk will be introduced. The nuclear energy and the
risk of accidents during its exploitation will be analyzed.

Instrumental — applicative (designing, managing and evaluation of specific practical activitie; using some
investigation methods, techniques and instruments investigation)

The main detectors on nuclear radiations will be presented. The types of nuclear reactors will be presented
and the Candy-type of nuclear reactor from Cernavoda will be visited.

Transversal

competences

Performing complex professional/research tasks in conditions of autonomy;

Applying ethics and professional deontology in the execution of complex, interdisciplinary tasks;
Teamwork abilities, oral/writing communication skills in English language;

Self-control of the learning process, determination of training needs, reflective analysis of one's own
professional activity.

7. Course objectives (based on the list of competences acquired)

7.1.0verall course objective Knowledge and understanding of various fundamental and applicative
knowledge on radioactivity, radioactive pollution, nuclear power plants,
decommissioning and storage of the nuclear waste

7.2.Specific objectives e  Fundamentals of georadioactivity
e  Principles of nuclear reactors
e Building and decommissioning a nuclear power-plant
e Storage of nuclear waste
e Nuclear pollution

8. Content
8.1.LECTURE

Number of hours — 14

Teaching methods Notes

Introduction. Natural and artificial radioactivity

Lecture with PowerPoint

support + Explanations ! lecture (2 hours)

The concept of nuclear energy.

The use of enriched nuclear fuel.

Natural resources.

The use of radioactive natural resources.

Lecture with PowerPoint

support + Explanations ! lecture (2 hours)

The concept of nuclear reactor.
General presentation of the nuclear reactor. Types of
nuclear reactors.

Lecture with PowerPoint

support + Explanations I lecture (2 hours)

The gas and graphite reactor.

The pressurized water reactors. Boiling water reactors.

Rapid neutron reactors.
Heavy water reactors (CANDU). RBMK reactors.
Liquid-metal fast reproduction reactor.

Lecture with PowerPoint
support + Explanations

1 lecture (2 hours)

Security of nuclear power plant exploitation.
The risk of nuclear accidents.

Lecture with PowerPoint
support + Explanations

1 lecture (2 hours)

Security of nuclear resources transportation.

Lecture with PowerPoint
support + Explanations

1 lecture (2 hours)

Radioactive pollution of geological environment.
Accidental and controlled pollutions.

Lecture with PowerPoint
support + Explanations

1 lecture (2 hours)




Compulsory bibliography:

Victor Mocanu, Georadioactivitate, Curtea Veche, 2007

Elmer Lewis, Robert McCormick, Fundamentals of Nuclear Reactor Physics, Academic Press, 2008

Weston Stacey, Nuclear Reactor Physics, 2018

Serge Marguet, The Physics of Nuclear Reactors, Springer, 2017

Michael Apted, Joonhong Ahn, Geological Repository System for Safe Disposal of Spent Nuclear Fuel Radioactive Waste,
Woodhead Publishing, 2017

Optional bibliography:
Antonio Schettino, Quantitative Plate Tectonics: Physics of the Earth - Plate Kinematics — Geodynamics, Springer
International Publishing, 2015

8.2. PRACTICAL WORK

Number of hours — 14 Theoretical presentation of

practical works Notes

Laboratory exercises /

Types of nuclear resources. .
yp Data analysis

1 labwork (2 hours)

Nuclear reactors. CANDU reactors. Learning the

particularities of CANDU reactor, its fuels and Laboratory exercises /

cooling. Data analysis 2 labworks (4 hours)

Laboratory exercises /

Exploitation of nuclear reactors. -
Data analysis

1 labwork (2 hours)

Security of nuclear resources transportation by Laboratory exercises /
transportation type. Data analysis 2 labworks (4 hours)
Radioactive pollution of geological environment. Nuclear Laboratory exercises /
accidents. Repairs and dangers. Data analysis 1 labwork (2 hours)

Compulsory bibliography:

Victor Mocanu, Georadioactivitate, Curtea Veche, 2007

Elmer Lewis, Robert McCormick, Fundamentals of Nuclear Reactor Physics, Academic Press, 2008

Weston Stacey, Nuclear Reactor Physics, 2018

Serge Marguet, The Physics of Nuclear Reactors, Springer, 2017

Michael Apted, Joonhong Ahn, Geological Repository System for Safe Disposal of Spent Nuclear Fuel Radioactive Waste,
Woodhead Publishing, 2017

Optional bibliography:
Antonio Schettino, Quantitative Plate Tectonics: Physics of the Earth - Plate Kinematics — Geodynamics, Springer
International Publishing, 2015

9. Corroborating the course content with the expectations of the epistemic community representatives, of
the professional associations and of the relevant stakeholders in the corresponding field

The course content is continuously updated and harmonized with the academic curriculum of national and international
geosciences faculties/departments offering courses in Georadioactivity and Radioactive-related technologies and waste
management.

10. Assessment

10.3.
Type of activity 10.1. Assessment criteria 10.2. Assessment methods Percentage of
the final grade
10.4. Lecture Making a PPT presentation,
presenting in front of the class and Oral examination 80%

answering the questions.

10.5. Seminar/Laboratory | Writing a scientific paper (synthesis)
on a subject selected from one active Written examination 20%
and one passive margins of the Globe

10.6. Minimum performance standards

e  Mark 5 at the oral examination
e  Mark 5 at the written examination

1
2

Education levels- choose of the three options: Bachelor*Master/Ph.D.

Discipline status (content)-for the undergraduate level, choose one of the options:-FD (fundamental discipline), BD
(basic discipline), CS (specific disciplines-clinical sciences), AP (specific disciplines-animal production),FH (specific
disciplines, UO (disciplines based on the university’s options). -for the Master level, choose one of the options: AK-
Advanced Knowledge, CT- Complementary Training, S- Synthesis



3 Discipline status (compulsoriness) - choose one of the options — CD ( compulsory discipline) OD (optional discipline)

ED ( elective discipline).

4 One credit is equivalent to 25 hours of study (teaching activities and individual study).
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