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Préalables

Part 1: basic knowledge of radiation and nuclear installations, basic knowledge of the nuclear history and
of the current state of affairs in nuclear R&D, industry and policy

Part 2: basic knowledge of radiation and nuclear installations
Part 3: The BNEN course 'Nuclear Energy: Introduction' is a prerequisite

Thémes abordés

 Part 1: Nuclear & Radiological Risk Governance ' a critical exploration of theory and practice
* Part 2: Safety Culture
« Part 3: Nuclear Safeguards & Security

Acquis d'apprentissage

A la fin de cette unité d’enseignement, I'étudiant est capable de :

Part 1: Nuclear & Radiological Risk Governance
practice.
The student should gain insight into the various theoretical understandings of risk governance as
a policy process and be able to assess current practices (nuclear energy policy, climate change
policy, policy wrt medical applications, ') against these theoretical views. In particular, the student
should develop an understanding of the working of science in the context of risk governance and be
able to develop an own critical opinion with respect to the political and ethical aspects of practices
of nuclear & radiological risk governance. In addition, the student should be able to undertake
critical readings of existing regulation and recommendations with regard to radiological protection
and safety culture (historical development, political dimensions, considerations on accountability,
).

1 Part 2: Safety Culture.
The student should be aware of the organisational, the human and the technical dimensions of
safety. The student should be familiar with the cultural aspects of safety. The student should be
capable to assess some safety culture characteristics and factors. The student should understand
the importance of an adequate integrated management system and the concept of processes.

a critical exploration of theory and

Part 3: Nuclear Safeguards & Security.

The student should understand the difference in content, legal background and technical
implementation of safety, safeguards and security. The student should be able to derive the
appropriate statistical test for the 3 safeguards goals. The student should be able to identify
proliferation sensitive technologies, how these are dealt with in international trade. The student
should be aware of nuclear security measures and detection techniques used at border control.

Modes d'évaluation des
acquis des étudiants

Part 1: oral examination on 20 points
Part 2: oral examination on 20 points
Part 3: Written examination, on 20 points, 12 points for theory, 8 points for exercise.

Contenu

Part 1: Nuclear & Radiological Risk Governance ' a critical exploration of theory and practice.

The overall aim of this part is to provide better insight into the complexity of nuclear risk governance and
to discuss as well the moral foundations for risk governance as the practical implications for research
and policy. The course will start with basic reflections on risk perception and risk justification and will
also discuss specific case studies in this respect. Based on these considerations, together with the
students, a normative view on the 'method of risk justification and governance' in societal context (as
compared to the occupational context) will be constructed. Consequently, this 'normative view on method'
will be used to asses current understandings of radiological protection and safety culture (as outlined
in existing recommendations and regulations). A last part will concentrate on existing and emerging
advanced scientific methods (‘technology assessment', 'science & technology studies', 'mode-2 science’,
‘transdisciplinarity’, ) that would support a more deliberate dealing with risk governance in research and
policy.

Part 2: Safety Culture.

The course shall include a synthesis of the safety culture and integrated management systems points of
view of the IAEA. Particular attention will be given to safety culture assessment, its pitfalls and its use in
daily practice (case discussions). To anticipate the third part on Safeguards and Security, some discussion
about the cultural aspects of safety and security will be presented. The organisational aspects of safety
management as part of the management of the entire company within an integrated management system
will be presented.
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Part 3: Nuclear Safeguards & Security.

The legal background and the technical measures, necessary to guarantee peaceful use of nuclear energy
are explained with a historical overview. The international and regional framework for inspectorates, their
goals and detection tools are described, firstly for safeguards of nuclear material and secondly for non-
proliferation of nuclear technology. The latter touches upon the Nuclear Suppliers Group and export control
with dual-use list and trigger list. Nuclear security will be addressed with examples of detectors and
radiation portal monitors used at border control.

Ressources en ligne

https://lwww.sckcen.be/fbnen

Bibliographie

Part 1: Lecture slides + a reader with key scientific papers

Part 2: A syllabus will be prepared based on IAEA documents: Safety Series INSAG 4 ' 15; IAEA TECDOC
1329; IAEA General Standard GS-R-3; GS-G-3.1; GS-G-3.5

Part 3: Nuclear Safeguards and Non-Proliferation (2008), ed. G. Janssens-Maenhout, syllabus of the
ESARDA course, ISBN-10: 3844363300

For safety culture: Michel Llory, René Montmayeul, 'L'accident et l'organisation’, Ed. Préventique,
Bordeaux, 2010; ISBN 978-2-911221-47-8 IISN 1275-7144

Material available via the Trasnusafe project (under development)

Autres infos

This course is part of the Advanced Master programme in nuclear engineering organized by the Belgian
Nuclear Higher Education Network (BNEN). BNEN is organised through a consortium of six Belgian
universities and the Belgian Nuclear Research Centre, SCK-CEN and takes place at the SCK-CEN in Mol.

Prof. Frank Hardeman ' Université Catholique de Louvain-la-Neuve
Prof. Greet Jannsens-Maenhout ' Universiteit Gent
Gaston Meskens ' SCK-CEN

Faculté ou entité en charge:

EPL
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Programmes / formations proposant cette unité d'enseignement (UE)

Intitulé du programme

Sigle

Crédits

Prérequis

Acquis d'apprentissage

Master de spécialisation en
génie nucléaire

GNucC2mC 3
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https://sites.uclouvain.be/archives-portail/ppe2021/prog-2021-gnuc2mc.html
https://sites.uclouvain.be/archives-portail/ppe2021/prog-2021-gnuc2mc-cours_acquis_apprentissages.html

