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A single European vision and research agenda on nuclear materials :
towards a co-funded European partnership
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What is ORIENT Nuclear
Materials?

A Coordination and Support Action partially funded by Euratom,
WP 2019-20, NFRP-08

Goals as from the call:

* Consolidate the domain of nuclear materials in Europe
* Avoid duplication, improve complementarity
* Involve EERA (JPNM) and SNETP (NUGENIA)

In practice:

« Explore the ground for a Co-funded European
Partnership* on nuclear materials (CEP-NM)

ORIENT
*European Partnerships in HEU replace among others H2020 European Joint Programmes, EJP

M

ORIENT-NM Budget:
Total: 1.6 M€
Euratom part: 1.1 M€
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Why a European
Partnership on materials?

Materials performance is crucial to enhance safety

Innovative materials solutions are needed and should be rapidly brought
to the market

This goal requires to develop the capability to rapidly and efficiently:

4 design materials with targeted properties

4 flexibly manufacture and qualify them through exposure and testing
U predict and monitor continuously their behaviour in operation
U timely replace and repair components

e Change of paradigm: from traditional “observe and qualify” to
N modern “design and control’, using advanced digital techniques

M

No single EU country is fully equipped to
reach this goal

An integrated research programme with
clear research lines is needed to avoid
fragmentation and quarantee continuity
towards the goal, by valorising every
MS/AC’s research assets, and
maintaining competences, by attracting
young researchers
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Dialogue & Inclusiveness

How is ORIENT-NM
working?

Ideas and
Programmes

@ EC )
ORIENT-NM Consortium EU MS/AC
: Research Organisations, Industry
‘@BNETP | z-EE R A DIALGGE International organisations
wainable tuciear S Coopeon e e Al Standardisation bodies, TSOs

k Associations, ... j

ORIENT

"

Needs and
Expectations
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What is ORIENT-NM
producing?

- =

1 Strategic Research Agenda on Nuclear Materials

AL J

@ )
' Governance, structure and implementation

design for the European Partnership

\ o

i )

3 Plan of interaction of the European Partnership

' with all interested stakeholders

ORIENT \_ )

M
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Mission of the nuclear materials science community based on the analysis
of the current European context

The research activities of a European partnership dedicated to nuclear materials should support:

— Safe and affordable LTO of current generation reactors
= Increasingly safe design, licensing and construction of Gen lll+, e.g. ATF, and light water SMRs

= Reduction of time and costs for the design, licensing and construction of safer nuclear reactors, including
advanced SMRs

Keywords:
- Accelerated development & qualification capabilities, advanced digital technologies

- Predictive methodologies, continuous monitoring, supply chain and advanced manufacturing

ORIENT

Nv

- Multidisciplinarity, competence building, benefits for fusion and non-nuclear energy
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7 classes of materials to increase safety

Materials ID Cards
1

a 'S Metallic i /Fuel cladding\ /Nuclear fuel\ /Refractory\ /Polymers for\ /Materials for\
Concrete alloys for materials materials materials for cables and neutron
structural structural structural control:
components components applications absorbers,
moderators,
reflectors

ORIENT

NI"I 7
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MATERIALS FOR
SUSTAINABLE

NUCLEAR ENERGY

The Strategic Research Agenda (SRA) of the Joint
Programme on Nuclear Materials (JPNM) of the
European Energy Research Alliance (EERA)

ORIENT

M

Roots of ORIENT-NM strategic research agenda

ORIENT-NM SRIA
https://doi.org/10.3390/en15051845

MATERIALS 2030 MANIFESTO SNETP STRATEGIC RESEARCH
Systemic Approach of Advanced Materials for Prosperity AND INNOVATION AGENDA
July 2021

ADVANCED DIGITAL TECHNIQUES FOR MATERIALS

Vision

Materials, especially advanced materials, are the backbone and source of prosperity of an
industrial society. In the context of the radical transformational changes of the 21st century,
it is precisely these advanced materials that will play a decisive role.
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Perimeter of partnership’s activities

( Strategic programming
i i PARTNERSHIP . ) _

ke i it s . activities to build community

b Fuell Nucleal: el Refractory Polymers for Materials for

Conarete . cladd!ng materials materials for cables and neutron
structural materials (fissile and structural el cantrol t_Jeneﬁt |
Sl fertile) components applications absorbers, interacti Non-
5 oderators,
(" Nuclear-oriented test-heds, . nuclear

Materials qualification: testing, characterization and design rules

Nuclear materials acceleration
Advanced materials, processing and manufacturing platforms (M APS)

=

. 3,

Modelling and advanced microstructural characterization > Adv:‘mcetli P redlctlve o
methodologies existing =

- o e Advanced materials health latf o

Non-destructive examination, monitoring and inspection platform c

L _____a Jr J/ | monitoring o

Standardization & Quality Assurance, Knowledge & Data
Management

s Nuclear materials database

ORIENT [ Research activities dedicated to “less mature” materials J
— _ — . Will remain
M Research activities strongly linked to very specific designs, not focused outside §
on materials, although involving them
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Benefit for fusion and non-nuclear energy
Fusion Energy
- | / ;?

‘‘‘‘‘ Fuel Cells & Hydrogen
The partnership
pursues innovative
approaches to improve
the performance of
materials under harsh
conditions

This ambitious goal needs
and enables participation of
all MS/ACs

Solar Thermal Energy Bioenergy

ORIENT

™
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Preparation of structure

and governance of the co-

funded partnership

* The partnership needs to be planned in all of its
aspects.

e This includes:

ORIENT

Ny

Governance and structure
Focus here at the

Legal issues moment

Resourcing

Implementation and quality management
Data and knowledge management
Education and training

« Expected EU funding rate: 55%
» Matching funds: 45%
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“Standard” advisory body:
experts in charge for the
assessment of the activities with
scientific and technical
background, emanation of R&D
environments

Experts in leading business,
supporting entrepreneurship and
commercializing technology, in
connection with materials
development and/or nuclear
energy, emanation of industrial and
innovation environments

ORIENT

"M

Standard structure, but with emphasis on innovation

Scientific

Advisory
Board

@ Advise >
Innovation
Group

General 1 rep. per MS/AC
involved

= - —

| Executive

Board Coordinator

Management
Support Team

Research line 1
RL leader
Project leaders

Research line x
RL leader
Project leaders
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Partnership’s expected interactions

Nuclear materials

research facilities and
infrastructures

International

Coordination and planning of use, integration of test beds

Organisations:
OECD/NEA,

IAEA, ... pmmon R&D and E&T
initiatives, connection Partnership on ﬁ
European with industry ... . Cioss-culing lssoas Non-nuclear
Associations: ﬁ Nuclear Materials common apgroache energy
EERA, SNETP, and methodologies, technologies
ENEN, ... Joint initiativ workshops, complementarity ...
harmonisation af grocedures, input

onsafety..

Fusion

energy

Bodies dealing with safety (TSOs,
regulators), standardization &
M design codes, data and knowledge

management, ...

ORIENT
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Interaction of the CEP with infrastructures and facilities

The partnership will naturally need & feed
current and future irradiation facilities and Neutrons

relevant schemes of coordination of use In

operation
- - JHOP2040,
Nuclear-oriented materials OFFERR
qualification test-beds
(n-test-beds)

Nuclear materials lons

acceleration platforms
n-MAPs FIDES
(NEA-OECD)
Future

\'. IFMIF neutrons
.. DONES
< GRANADA (> 2030)

ORIENT

M

Other facilities involved: loops, autoclaves, microstructural examination techniques, mechanical testing labs, ...
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Thank you!
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ORIENT-NM receives partial funding from the Euratom
research and training programme 2019-2020 (grant
agreement nr. 899997).






