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INTRODUCTION

This brochure provides an outline of the second batch of nuclear research and training activities
funded by the Seventh Framework Programme of the European Atomic Energy Community (FP7
Euratom, 2007-2011). The projects described here all address major issues and challenges in nuclear
fission research, such as the management of high-level/long-lived radioactive waste, nuclear safety,
advanced nuclear systems, radiation protection (e.g. risks from low doses) and horizontal activities,
such as research infrastructures and human resources (e.g. training and mobility).

The primary goal is to generate and exploit knowledge and develop scientific and technical compe-
tences and know-how in applied nuclear science and technology, especially in the areas of safety,
reliability, sustainability and cost-effectiveness of nuclear energy systems. Importantly, these projects
contribute to the further consolidation of the European Research Area (ERA) in the nuclear energy
and radiation protection sectors. Euratom activities on research and development for nuclear fusion
are not covered in this publication.

World energy demand is increasing rapidly. Over the next 50 years, global energy use is expected
to double (at the very least), with electricity demand growing the fastest. Security of energy supply
and climate change are both high on the political agenda, and the European Union (EU) has set clear
targets for drastically reducing greenhouse gas emissions: 20 % by 2020, and between 60 and 80 %
by 2050.

Electricity requires reliable, efficient and clean generation systems. Nuclear fission, which contributes
more than 30 % of the EU's electricity generation and represents two-thirds of its carbon-free electric-
ity production, can provide a constant base-load electricity supply, thereby reducing dependence on
fossil fuels. As a reliable and indigenous source of energy, nuclear power can also contribute to the
EU’s energy independence and security of supply.
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Therefore, nuclear energy is a viable option for
countries wishing to use this technology as
part of a balanced energy mix. Furthermore,
emerging advanced fission technologies offer
the potential of significant improvements in the
efficiency and sustainability of nuclear energy,
while minimising production of the most haz-
ardous radioactive waste, and the possibility of
nuclear energy use in areas other than electric-
ity production (e.g. process heat for industrial
processes such as hydrogen production).

The EU is currently a world leader in the areas
of nuclear technology and waste management.
Maintaining Europe’s competitiveness over the
next decade is key to ensuring that it meets
its 2020 energy targets. Over the longer term,
the new generation of nuclear fission reactors
can contribute significantly to realising the EU’s
2050 vision of a low-carbon economy.

Initiatives such as the Strategic Energy Tech-
nology Plan (SET-Plan) to accelerate the
development and deployment of low-carbon
technologies, and the Sustainable Nuclear Ener-
gy Technology Platform (SNE-TP) coordinating
research and development in nuclear systems
and safety in Europe, have highlighted the
importance of nuclear energy to Europe’s tran-
sition to a low-carbon economy. The Euratom
Framework Programme seeks to support these
initiatives to the extent possible.

Informing and protecting
the public

Nuclear safety is top priority. The EU has an
outstanding nuclear safety record; however, re-
search continues in order to maintain this high
level of safety and to understand better the risks
and hazards associated with the use of radiation
in medicine and industry. In all uses of radio-
active materials, the overriding principle is to
protect citizens and the environment.
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Nuclear fission is a major contributor to Europe’s
carbon-free energy mix, but it is not a technol-
ogy that is widely understood outside scientific
circles. High on the list of public concerns are
operational reactor safety and the management
of long-lived radioactive waste.

Managing radioactive waste safely is a concern
for all countries, whether it relates to the waste
from electricity production or from radiation
use in research, industry and medicine. At pres-
ent, all irradiated fuel and associated wastes
from nuclear reactors are safety managed ac-
cording to very strictly enforced regulatory
requirements.

Low-hazard waste is disposed of at the indus-
trial scale, while the most hazardous waste
(e.g. spent nuclear fuel or the residues from
the recycling of this fuel), which exists in much
smaller volumes, is safely stored temporarily in
surface or near-surface facilities. At the same
time, research and development (R&D) into fi-
nal disposal in deep geological repositories is
also progressing. The study of various host rocks
and barrier systems has come a long way, and
there is consensus within the technical com-
munity that there is now sufficient acquired
scientific and engineering knowledge to prog-
ress towards actual implementation. The R&D
associated with this final phase is becoming an
increasing focus of the Euratom programme.

Euratom and its EU Member States are also
committed to maintaining a high level of safety
of nuclear installations, both for currently oper-
ating reactors and future innovative reactors, in
which the emphasis will be on passive rather
than active safety systems that are designed
into the fundamental concept at a very early
stage. Upholding this commitment also relies
on supporting the ongoing training of a highly
skilled workforce, and ensuring that a steady
stream of new and highly skilled scientists and
engineers adds to its numbers.

In all these areas, effective communication is
needed between the public and industry, re-
searchers, engineers and policy makers. The
nuclear community needs to explain relevant

scientific facts clearly and dispassionately, par-
ticularly in relation to safety and waste. As part
of this process, the European Commission takes
its role in disseminating and communicating the
results of Euratom programmes very seriously.

There is a growing EU dimension to all environ-
mental and energy-related issues, though the
decision to use nuclear power remains essen-
tially a political one taken at the national level.
Many considerations, ranging from socio-eco-
nomic to technical, must be taken into account.
Crucially, such decisions need to be supported
by good quality science; they must be taken
from a position of knowledge, not one of igno-
rance. Research, such as that supported by FP7
Euratom, is supplying this knowledge.

The programme

FP7 Euratom was formally adopted at the end of
December 2006, and covers the five-year period
2007-2011.The legislative basis of the FP7 Eura-
tom programme is described in the Decision of
the Council of the EU No. 2006/970/Euratom.
Of FP7 Euratom’s total budget of EUR 2.75 bil-
lion, EUR 287 million has been earmarked for
the programme on nuclear fission and radia-
tion protection research and training activities,
and the second batch of supported projects are
describedinthis brochure.This programmeisim-
plemented through calls for proposals followed
by evaluations carried out by independent ex-
perts. A range of funding schemes (see box) are
available, promoting cooperation and synergy
through multi-partner consortia. The basis for
financial support is shared cost and non-profit.

Many of the activities in FP7 Euratom will be a
continuation of long-term research supported
in previous Euratom programmes. In addition,
FP7 is capitalising on the progress made during
the Sixth Framework Programme (FP6) towards
establishing the ERA in nuclear science and
technology, particularly as a result of new fund-
ing instruments such as Integrated Projects and
Networks of Excellence.



A significant development in this respect has
been the creation of technology platforms,
initiated as proposals from the stakeholder
community and studied in pilot actions sup-
ported during FP6. During the first half of FP7,
this strategy has been actively pursued and has
culminated in the successful launch of SNE-TP
(www.snetp.eu) and the Implementing Geolog-
ical Disposal Technology Platform (IGD-TP; see
below). These forums have been established
around agreed visions for future scientific and
technical development in the respective fields,
and members collectively define the platform's
Strategic Research Agenda (SRA) and Deploy-
ment Strategy in order to realise these visions.
This includes R&D in nuclear systems and safety.
as well as in geological disposal. Such strategic
planning will enable FP7 Euratom to remain
as effective as possible by focusing on priority
activities.

Similarly, with regard to the research on radia-
tion protection and the risks from low doses
and protracted exposures, the Multi-Disciplin-
ary European Low Dose Initiative (MELODI; see
below) is defining its own SRA. This agenda will
also help prioritise Euratom support.

FP7 Euratom encourages greater cross-fertilisa-
tion between the various areas of the Euratom
programme and between nuclear and non-nu-
clear disciplines. This cross-cutting approach is
evident in a number of projects in the present
batch, for example those covering numerical
simulation and multi-scale modelling, or on gas
production and migration in geological reposi-
tories, which has important links with the field
of carbon capture and storage.

On the administrative side, and in common
with the much larger EC FP7, the European
Commission has also put in place simplified
and standardised procedures to facilitate access
to and implementation of the programme (e.g.
managing calls and evaluation, project man-
agement, as well as administrative and financial
guidelines and requirements).

Regarding key EU policy objectives, FP7 Eura-
tom continues to contribute to:

»  PROTECTION OF SOCIETY
AND ENVIRONMENT

This principle lies at the heart of all EU policy mak-
ing, and is reinforced in the founding treaties for
both Euratom and the European Community.

»  ENERGY SUPPLY AND
CLIMATE CHANGE

Securing the EU’s energy supply, establishing
sustainable economic growth, and fighting cli-
mate change are essential. The Commission’s
energy policy for Europe entitled ‘Energy for a
Changing World" (published in January 2007),
and the comprehensive ‘climate and energy
package’ (approved by the Council of Minis-
ters in April 2009) support a strategy based on
a diverse mix of low-carbon energy sources.
The Community's Strategic Energy Technology
Plan (SET-Plan) is an integral part of this policy
and through a technology neutral approach is
promaoting research and innovation in all low-
carbon energy sources that can help to respond
to the EU's energy challenges.

»  EUROPE’'S 2020 STRATEGY

The key headline targets of Europe’s 2020 strat-

egy for 'smart, sustainable and inclusive growth'

include the energy objectives already expressed
in EU energy policy (i.e. targets for CO2 reduc-
tion, efficiency measures, growth of renewables)
together with the goal of 3% of the EU's GDP to
be invested in R&D. These will therefore be key
policies of the EU over the next decade and are
of clear relevance to research in all low carbon
energy systems.

»  INTERNATIONAL
COOPERATION

The Euratom Framework Programme is
making full use of the opportunities of-
fered through multilateral (e.g. Generation
IV International Forum — GIF) and bilateral
agreements on nuclear R&D cooperation and
peaceful uses of nuclear technology between
Euratom and third countries. It is also working
with other international organisations and
bodies such as OECD/NEA, IAEA or ISTC and
STCU. Third-country partners are welcome
in Euratom projects, though normally they
would receive no funding from the Euratom
programme. Increasingly, Euratom is adopt-
ing a structured dialogue approach with key
third countries that will lead to specific topics
of mutual interest being included in the calls
for 2009 and 2010.

FP7 research activities

The overall aims of the programme are to es-
tablish a sound scientific and technical basis
to advance practical developments for the
safe management of long-lived radioactive
waste, to promote the safe, resource-efficient
and competitive exploitation of nuclear en-
ergy, and to ensure a robust and socially
acceptable system of protection of man and
the environment against the effects of ionis-
ing radiation.

Research activities are proposed under five
main themes: management of radioactive
waste, reactor systems and safety, radiation
protection, and the key cross-cutting areas of
research infrastructures and human resources,
mobility and training. The latter activities are
increasingly embedded within the projects
funded under the thematic priorities.

The 22 FP7 Euratom projects listed below are
described in greater detail within this bro-
chure. These projects represent the second
batch of FP7 Euratom Nuclear Fission and
Radiation Protection projects to be funded,
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and were proposed following the call for
proposals published on 30 November 2007
with deadline of 15 April 2008. Their presen-
tation here follows the format and structure
of the 2008 Work Programme, which was the
basis for the call. Similar calls take place dur-
ing each of the five years of the programme,
though the detailed structure of the Work
Programmes may differ.

Management of
radioactive waste

This area of research is dedicated to the
geological disposal of highly active and
long-lived radioactive waste, and the
reduction in volume and toxicity of the
most hazardous component of this waste
through partitioning and transmutation
(P&T). P&T involves the separation of the
more hazardous isotopes and their conver-
sion to less hazardous ones. These latter
activities are increasingly being integrated
with the research on advanced nuclear
systems.

FORGE: Fate of Repository Gases

P Radioactive waste must be disposed
of carefully as it may remain hazardous
for thousands of years. The long-term
management of radioactive waste usu-
ally involves deep underground disposal,
where the surrounding rocks and man-
made structures work together to prevent
radioactivity from escaping into the envi-
ronment. Over the millennia, some gases
will be produced in repositories: hydrogen
is released as metals corrode, and the de-
composition of organic materials found in
some nuclear waste generates methane
and carbon dioxide. The aim of FORGE is
to understand where and how these gases
form and how they move through the re-
pository and surrounding rocks.

EURATOM FP7 RESEARCH & TRAINING PROJECTS
VOLUME 2
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MoDeRn: Monitoring Developments
for Safe Repository Operation and
Staged Closure

Spent nuclear fuel and long-lived radioac-
tive waste must be contained and isolated
for very long periods, and current schemes
for its long-term management involve dis-
posal in deep geological repositories. The
successful implementation of a repository
programme for radioactive waste relies
on both the technical aspects of a sound
safety strategy and scientific and engi-
neering excellence as well as on societal
aspects such as stakeholder acceptance
and confidence. Monitoring is considered
key in serving both ends. It underpins the
technical safety strategy and quality of the
engineering, and can be an important tool
for public communication, contributing to
public understanding of repository behav-
iour and raising confidence in this field.

CDT: Central Design Team for a
Fast-Spectrum Transmutation
Experimental Facility

The materials testing reactor referred to
as Belgian Reactor 2 (BR2) and located in
Mol, Belgium, is used for nuclear research
and production of medical isotopes. It
will eventually be replaced by the Multi-
purpose Hybrid Research Reactor for
High-tech  Applications (MYRRHA), an
experimental  accelerator-driven  sys-
tem (ADS). MYRRHA will represent a new
kind of research reactor, also capable of
demonstrating the technical feasibility
of efficient transmutation, which can sig-
nificantly reduce the toxicity and quantity
of the long-lived components of nuclear
waste. The Central Design Team (CDT)
for such a Fast-Spectrum Transmutation
Experimental Facility (FASTEF) is a multi-
disciplinary European team representing
experts from both industry and research
organisations. Working on the premises
of the Belgian Nuclear Centre (SCK-CEN)
in Mol, CDT is advancing the design of

the MYRRHA-FASTEF concept to make it
ready for demonstration. The new system
will be able to function in two configura-
tions: initially in subcritical mode (i.e. using
spallation neutrons produced by a particle
accelerator) and, in the next phase, in criti-
cal mode.

FAIRFUELS: Fabrication,
Irradiation and Reprocessing of Fuels
and Targets for Transmutation

»  The FAIRFUELS project paves the way to-
wards more efficient use of fissile material
in nuclear reactors and seeks to reduce the
volume and toxicity of high-level, long-
lived radioactive waste. By closing the
nuclear fuel cycle through increased recy-
cling and transmutation of nuclear waste,
FAIRFUELS contributes to the sustainability
of nuclear energy.

Nuclear installation safety
and advanced nuclear
systems

This refers to the continued safe operation
of current reactor systems and investiga-
tions into the potential of future advanced
systems, including the safety, waste-man-
agement and anti-proliferation aspects.

SARNET 2: Severe Accident Research
Network of Excellence

» Toenhance the safety of existing and future
water-cooled nuclear power plants (NPPs),
the SARNET2 project pools the expertise
of 42 organisations to resolve key remain-
ing scientific and technical uncertainties
regarding severe accidents. Furthering
work initiated under the previous Euratom
Framework Programme, SARNET2 will op-
timise resources by establishing research
groups whose work may continue beyond
the scope of the project. The network will



help researchers share experience and
knowledge, reducing fragmentation in
European severe accident research and
development (R&D).

NURISP: Nuclear reactor integrated
simulation project

P To enhance the effectiveness of nuclear
science and engineering, a new generation
of simulation tools is needed. The nuclear
industry, technical safety organisations,
research centres and universities would
benefit greatly from simulation tools that
can perform more accurate modelling of
physical phenomena, offer more capac-
ity to quantify uncertainties and allow
increased integration of different comput-
er codes. Such tools would ideally operate
in an environment that provides common
functions for pre- and post-processing as
well as for testing ‘'multi-physics coupling’
(i.e. interactions between different physi-
cal fields such as thermal hydraulics and
structural mechanics, which may affect the
response of a system). NURISP is develop-
ing an informatics platform that addresses
these needs.

PERFORM 60: Prediction of the effects
of radiation for reactor pressure vessel
and in-core materials using multi-scale
modelling - 60-year foreseen

plant lifetime

P The materials used to construct nuclear
power plants (NPPs) are exposed to ex-
tremely high levels of radiation. Over time,
this causes the materials to undergo deg-
radation and may limit their operational
lifetime. PERFORM 60 is developing virtual
tools to predict the effects of radiation and
corrosion on power station components.
The tools will help Europe’s nuclear indus-
try ensure that its power plants remain safe
as they age.

CP-ESFR: Collaborative Project for a
European Sodium Fast Reactor

P Among the next generation of nuclear
reactors (i.e. Generation IV systems), those
with fast spectra promise to operate sus-
tainably, generating energy in a ‘closed
fuel cycle’ that allows them to use natural
resources more efficiently and to produce
less waste. One such reactor is the sodium-
cooled fast reactor (SFR). This concept has
the most comprehensive technological
basis, and under the previous Framework
Programme a research roadmap was set
out identifying and organising research
and development (R&D) efforts. The col-
laborative project for a European Sodium
Fast Reactor carries on this work and im-
plements significant R&D activities in this
important area.

Radiation protection

These projects aim to establish a more
thorough understanding of the mecha-
nisms of radiation carcinogenesis and to
better quantify the risks from exposure
to radiation at low and protracted doses.
This has important implications for the use
of ionising radiation in both medicine and
industry, including nuclear energy. An-
other aim is to improve the coherence and
integration of emergency management in
Europe through the development of com-
mon tools and strategies and demonstrate
their efficacy in operational environments.
The main goal in radiation protection re-
search as a whole is to provide the scientific
basis for a robust, equitable and socially
acceptable system of protection that will
not unduly limit the use of radiation in
medicine and industry.

STORE: Sustaining access to tissues and
data from radiobiological experiments

P STORE is establishing a platform to facili-
tate the storage and retrieval of data and
corresponding biological material from
past, current and future radiobiological
studies. The platform will make it easier to
share data and material across the radiobi-
ology community.

ALLEGRO: Early and Late Risks to
Normal/Healthy Tissues from the Use of
Existing and Emerging Techniques for
Radiation Therapy

»  With an increasing population of surviv-
ing cancer patients treated with radiation
therapy, the harmful effects of the radia-
tion on normal tissue are becoming more
evident. ALLEGRO is investigating many of
the aspects of damage to normal, healthy
tissues surrounding tumour sites that are
not yet well understood. This applies to
both conventional treatment techniques
and emerging techniques that make use
of protons and heavy ions.

DETECT: Design of optimised systems
for monitoring of radiation and
radioactivity in case of a nuclear or
radiological emergency in Europe

P Afterthe Chernobylaccidentin 1986, many
European countries installed systems to
monitor radioactive contamination of the
environment. These systems are linked
together through a network and provide
early warnings of nuclear accidents. Many
of the older monitoring systems require
updating, and some regions would benefit
from new networks built with state-of-the-
art technology. DETECT is developing a
tool that will optimise the deployment of
environmental radiological monitoring
devices to be used during nuclear emer-
gencies, in some cases in conjunction with
portable devices. This will help to ensure
that nuclear regulators and emergency
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response organisations can quickly detect
any accidental releases of radioactivity into
the environment.

Support and access to
infrastructures

Euratom supportin this field serves to facil-
itate access by European research workers
to key nuclear R&D infrastructures, such
as material test reactors, hot labs, un-
derground research laboratories, tissue
banks and radiobiology facilities, which
are crucial for reinforcing and developing
knowledge and services at the European
level. The design and construction of new
infrastructures or the refurbishment of
existing facilities can also be supported
in this part of the programme, subject to
budget limitations.

ACTINET-13: ACTINET Integrated
Infrastructure Initiative

P Actinides are heavy elements, some of
which are created during the production
of energy from nuclear fuel, and remain
as a component of radioactive waste. Re-
search in actinide sciences is essential for
managing nuclear waste and for develop-
ing future nuclear fuel, representing an
important field of research that is support-
ed by several European infrastructures. The
ACTINET-I3 consortium aims to reinforce
the networking of these infrastructures
and facilitate their efficient use by the Eu-
ropean scientific community. This will help
maintain Europe’s leading position in the
field of nuclear energy research.

EURATOM FP7 RESEARCH & TRAINING PROJECTS
VOLUME 2

Human Resources,
Mobility and Training

Retaining human competences and
know-how in the nuclear disciplines and
ensuring a high level of education and
training are essential if Europe is to main-
tain its exemplary record in nuclear safety
and its peerless nuclear safety culture. The
Euratom programme has a key coordi-
nating role to play in this area, and an
important innovation in the 2008 call was
the introduction of the Euratom Fission
Training Scheme (EFTS) following close
consultation with the stakeholder com-
munity across the sector. Proposals were
requested from networks of organisations
looking to better structure and coordinate
training capacities in research in particular
thematic areas within scope of the Eura-
tom programme. A strong synergy with the
ENEN (European Nuclear Education Net-
work) approach and the participation of
industry was encouraged, with emphasis
on multidisciplinarity and/or transnational
and intersectoral mobility.

ENEN-III: European Nuclear Education
Network Training Schemes

» Thenuclearindustryrelieson highly trained
people to safely run and maintain existing
installations, as well as to build new ones.
The ENEN-III project will help to preserve
nuclear knowledge and skills in Europe
by creating a range of training schemes
designed to suit the needs of different
professions in the nuclear sector. Special
attention is devoted to the training of pro-
fessionals in the areas of Generation lil and
IV nuclear reactors. The ECVET system will
be applied (European Credit systems for
Vocational Education and Training).

ENETRAP-II: European network for
education and training in radiation
protection — Part Il

»  Nuclear technology is playing an increas-
ingly visible role in society: the nuclear
industry is flourishing, medical applications
involving ionising radiation are growing in
number and radioactive materials are be-
ing used in a wide range of research and
non-nuclear industrial activities. Maintain-
ing a high level of competency in radiation
protection is therefore crucial to ensuring
the safe use of ionising radiation into the
future, across all applications. However, the
number of experts in radiation protection
is decreasing. ENETRAP-II is developing
European standards for training schemes
that support students and professionals
in their efforts to gain and maintain high-
level radiation-protection knowledge and
skills. These training schemes will comply
with the recommendations of the Euro-
pean Basic Safety Standards. They will also
focus specifically on vocational training for
radiation protection experts (RPEs) and ra-
diation protection officers (RPOs).

PETRUS II: Towards a European Training
Market and Professional Qualification in
Geological Disposal

»  Building expertise in the specific areas of
engineering and science to address the
geological disposal of radioactive waste
requires a unified European effort over the
next several decades. The PETRUS Il project
aims to ensure the continuation, renewal
and improvement of the professional
skills of European specialists in this field.
Close collaboration between key train-
ing providers, universities and radioactive
waste management agencies is central
to the project. PETRUS I is committed to
developing common frameworks for the
implementation and delivery of education
and training (E&T) programmes that can
endure well into the future.



Cross-cutting topics

SNETP Office: Secretariat of the

Sustainable Nuclear Energy Technology

Platform

The European Sustainable Nuclear Energy
Technology Platform (SNETP), launched
in September 2007, is a forum supporting
technological developments in nuclear fis-
sion as part of a sustainable, low-carbon
energy mix. SNETP members share a com-
mon vision and work together to make the
most of European scientific and engineer-
ing resources. The purpose of SNETP Office
is to provide professional support for the
ongoing management of SNETP's many
operations.

TENEB: Towards a European Network of

Excellence in biological dosimetry

In the highly unlikely event of a large-scale
radiological accident or a terrorist attack
involving a nuclear facility, levels of radia-
tion exposure can vary considerably. An
important initial step in the medical re-
sponse is the triage of patients according
to the severity of exposure using biological
dosimetry.In Europe, there are several com-
petent laboratories, but each can perform
dose assessments for incidents involving
only a few people. TENEB will perform a
small study to determine the feasibility of
creating a network of laboratories that are
better prepared for a radiological mass ca-
sualty event.

EU-NMR-An: Towards a European
Competence Centre for Nuclear
Magnetic Resonance on Actinides

Valuable information about actinide ele-
ments can be obtained using techniques
based on nuclear magnetic resonance
(NMR). EU-NMR-An is a small project that
builds European competence in NMR while
identifying future trends and promising

applications in NMR actinide research. By
so doing, the project ultimately supports
the establishment of a European Compe-
tence Centre for NMR on Actinides.

EUROPAIRS: End-user requirements for
industrial-process heat applications
with innovative nuclear reactors for a
sustainable energy supply

P To reduce the greenhouse gas (GHG) con-

tribution of industrial heat applications
such as hydrogen and transport-fuel pro-
duction, an innovative technology, the
(Very) High Temperature Nuclear Reactor
((V)HTR), could provide an alternative to
fossil-fuel boilers. The (V)HTR is able to
cogenerate electricity and large amounts
of low-carbon process heat, and promises
both high efficiency and advanced safety
features. Its modular design provides the
flexibility needed for efficiently powering
energy-intensive processes. Nuclear co-
generation hasthe potential to significantly
contribute to a low-carbon economy and
reduce the demand for fossil fuels. EU-
ROPAIRS unites the nuclear community
and conventional industries to address the
challenges of coupling the nuclear heat
source with the end user, and to assess the
viability of this new technology in a crucial
step towards demonstration.

NUCL-EU: Reinforcing the networking of
FP7 National Contact Points (NCP) and

third country contacts in the Euratom
Fission Programme

Research and technology development
in the area of nuclear fission and radiation
protection under the Euratom programme
is booming. However, there is a clear need
for greater coordination of research activi-
ties at both European and global levels in
order to further stimulate innovation and
improve the EU's competitiveness world-
wide. NUCL-EU aims to create an efficient,
proactive and sustainable National Contact

Point (NCP) network with a view to stimu-
lating closer cooperation among all the
NCPs in the Euratom Programme.

Other actions (not part of the
call for proposals)

EBSSYN: A Joint European Commission/

Nuclear Energy Agency Engineered

Batrrier System Project Synthesis Report

>

>

Geological disposal of long-lived radioac-
tive waste requires several ‘man-made’ or
engineered barriers between the waste
and the accessible environment. EBSSYN
will synthesise a multi-year project — spon-
sored through theEuropean Commission
(EQ) and Nuclear Energy Agency/Organi-
sation for Economic Co-operation and
Development (OECD/NEA) — on the engi-
neered barrier system (EBS) to be used in
geological disposal. The EBS project has
examined how to design, characterise,
model and assess the performance of the
EBS, and how to integrate EBS issues in the
safety case for disposal.

HLEG: Report of the high-level and
expert group on European low
dose risk research

Although there has been a decline in
scientific and regulatory expertise in ra-
diobiology and radiotoxicology during the
past decades, plans to establish new nucle-
ar plants and the increasing application of
ionising radiation in medicine now accen-
tuate the need to revitalise the field of low
dose risk research. It is necessary to address
these issues at a strategic level in Europe.
The European High Level and Expert
Group (HLEG) produced a report that iden-
tifies key policy issues, assesses the state of
science and proposes a European research
strategy. The report outlines the way for-
ward for implementing this strategy and
addresses overarching policy questions.

INTRODUCTION
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Implementing Geological
Disposal Technology Platform
(IGD-TP)

Safe long-term management of radioactive
waste is a concern of governments and citizens
alike. The Euratom programme has funded R&D
on this topic for many years, and in FP7 the
emphasis is increasingly on implementation-
oriented activities. On 12 November 2009, with
the support of the European Commission, a
group of European radioactive waste manage-
ment organisations launched IGD-TP. Other
platform members include key research insti-
tutes, organisations and industrial players, and
membership is growing all the time. All endorse
the common vision that by 2025 the first geo-
logical disposal facilities for nuclear waste will
be operating safely in Europe. IGD-TP will fa-
cilitate pooling of critical European resources
and co-ordinate future R&D in support of this
vision, which also responds to the technology
challenges laid out in the SET-Plan. Though this
crucial development has come too late to influ-
ence the research undertaken in the projects
described in the present brochure, the Euratom
work programmes for successive calls for pro-
posals are increasingly oriented to the IGD-TP
strategy. More information on IGD-TP is avail-
able at www.igdtp.eu.

EURATOM FP7 RESEARCH & TRAINING PROJECTS
VOLUME 2

Multidisciplinary European
Low-Dose Initiative (MELODI)

For many years the Euratom programme has
been concerned with the fundamental question
of the risks from low and protracted exposure to
ionising radiation, and has recognised the need
for improved structuring of the research effort
across Europe in this field. The creation of the
‘High-Level and Expert Group, with support
from the HLEG project above, was the decisive
step enabling the establishing of MELODI in
2009. This ‘joint-programming initiative’ brings
together the major national funding agencies
supporting radiation protection research in
Europe. The growing use of radiation in medi-
cal diagnostic and therapeutic techniques is
responsible for a significant rise in doses to the
public, and MELODI will ensure the necessary
multidisciplinary approach across the medical
sector to understand and mitigate the risks in-
volved. As with IGD-TP, this strategic initiative
will have an increasing effect on the choice
of topics for inclusion in future Euratom work
programmes. For further details on this major
initiative, visit www.melodi-online.eu.

Looking forward

The third FP7 Euratom call for proposals in the
area of Nuclear Fission and Radiation Protection
was published on 19 November 2008, with a
closing date of 21 April 2009; the projects are
starting during the first half of 2010. The fourth
call for proposals was published on 13 Novem-
ber 2009, with a closing date of 8 April 2010. For
further information, please visit http://cordis.
europa.eu/fp7/euratom-fission



Funding Schemes

Collaborative Projects (CPs) foster collabora-
tive R&D activities amongst European partners
(e.g. industry, research institutes and organisa-
tions, academia). Both small/medium-scale
focused projects and large-scale integrating
projects can be funded.

Coordination and Support Actions (CSAs)
promote networking and coordination type
activities or provide support for such aspects
as dissemination of programme results or pilot
studies for possible future collaborative projects.
CSAs cannot fund R&D activities per se.

Networks of Excellence (NoEs) aim to strength-
en the European Community's scientific and
technological excellence through developing
sustainable capacities at national and regional
level. Each NoE will advance knowledge in a
particular research area by assembling a criti-
cal mass of expertise and organising activities
targeted towards long-term, multidisciplinary
objectives. A joint programme of activities is
developed and implemented that covers three
key aspects: joint research, sustainable integra-
tion, and the spreading of knowledge.

Combinations of schemes are also possible. For
each scheme, rules apply regarding minimum
numbers of consortium partners from differ-
ent Member States and associated countries.
Apart from the 27 EU Member States, there is
currently only one other country — Switzerland
— fully associated to FP7 Euratom. Partners from
all these countries can be reimbursed by the
programme.

The European Research Area
(ERA) and Euratom

The ‘Euratom experience’ during previous
Framework Programmes has been one of sup-
port in pursuing excellence in research across a
broad range of nuclear topics: waste manage-
ment, reactor technology and safety, radiation
protection, and associated training activities.
During the Sixth Framework Programme (FP6),
with its new funding instruments, the empha-
sis was also on facilitating the restructuring of
these sectors in line with the objectives of the
ERA (e.g.reduced fragmentation, increased criti-
cal mass, and more investment in research).

These efforts to establish the ERA in nuclear
fission science and technology are continuing
under the Seventh Framework Programme
(FP7). Technology platforms in Sustainable
Nuclear Energy and Implementing Geologi-
cal Disposal as well as joint programming with
Member States in the area of low-dose risk are
a central aspect of this strategy. This research
effort is needed to retain and improve com-
petences and know-how, thereby improving
the efficiency and effectiveness of European
research in these fields. This in turn contributes
to maintaining high levels of nuclear safety
and industrial competiveness in these fields.
By enabling a coordinated effort, the Euratom
Framework Programme ensures the develop-
ment of a common European view on scientific
issues, the harmonisation of approaches and
standards, and the promoting of a safety culture
across the European Union and beyond.

INTRODUCTION
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FORGE

Radioactive waste must be disposed

of carefully as it may remain hazardous

for thousands of years. The long-term

management of radioactive waste
usually involves deep underground
disposal, where the surrounding

rocks and manmade structures work
together to prevent radioactivity from
escaping into the environment. Over the
millennia, some gases will be produced
in repositories: hydrogen is released as
metals corrode, and the decomposition
of organic materials found in some
nuclear waste generates methane and
carbon dioxide. The aim of FORGE is to
understand where and how these gases
form and how they move through the

repository and surrounding rocks.

Coordinator

Richard Shaw

British Geological Survey
Nicker Hill

Keyworth, Nottingham
NG12 5GG, UK

Tel. (44) 115 936 35 45
rps@bgs.ac.uk
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FATE OF REPOSITORY GASES

Keeping radioactive waste in
its place

The FORGE project’s overarching goal is to gen-
erate data that will aid in the design of waste
repositories and be of use to both regulatory
authorities and organisations responsible for the
safe management of nuclear waste.

Understanding how gas is generated and how it
moves through the repository and surrounding
rocks is key to predicting how effectively the ra-
dioactivity will be contained within a facility. All
proposed schemes for the underground disposal
of radioactive waste centre on the multiple-bar-
rier concept, in which a series of engineered and
natural barriers is placed between the waste and
the surface.

Of particular interest is the long-term perfor-
mance of buffers made of a type of clay called
bentonite. Bentonite buffers are likely to be used
in many proposed European repositories to help
isolate the waste from the surrounding rocks.
The researchers are also investigating the per-
formance of plastic clays, types of mudrock, and
crystalline formations.

Project details

Project type // Large-scale
integrating project

Project start date // 01,/02/2009

Duration // 50 months

Total budget // EUR 11 658 902

EC contribution // EUR 5 988 647

www.forgeproject.org

Getting to grips with
repository gas

The mechanisms governing both gas generation
and its movement through natural and engi-
neered barriers are poorly understood. FORGE
will carry out laboratory and field-scale experi-
ments to improve knowledge of these highly
complex processes. Data from FORGE will add to
our understanding of the rates of corrosion and
gas generation in repository environments as
well as issues relating to the migration and fate
of repository gases.

The partners will also develop theoretical frame-
works for the movement of gas in repository
environments and develop methods to allow up-
scaling from the laboratory and field scales to the
repository scale. In addition, data arising from the
project should optimise repository concepts.

EC project officer:

Christophe Davies

European Commission
Directorate-General for Research
Directorate Energy (Euratom)

Unit J.2 — Fission

CDMA 1/61

1049 Brussels, Belgium
christophe.davies@ec.europa.eu




Expected results

The experimental programme will shed new
light on the processes governing gas migration
in repository materials and candidate host rocks.
By reducing the uncertainties associated with
repository gas migration, FORGE will yield im-
provements in the modelling approaches used
for understanding gas migration by radioactive
waste-disposal programmes worldwide.

A major FORGE output will be a series of reports
summarising the project results, highlighting key
achievements and explaining the implications
of the project’s findings for assessing the perfor-
mance of repositories.

The involvement in the project of regulatory
authorities as well as national radioactive waste
management organisations ensures that the
project’s results will be swiftly applied to national
radioactive waste management programmes.

While FORGE focuses on the issue of gas migra-
tion in a radioactive waste repository context,
many of the project’s results will also be ap-
plicable to the petroleum and carbon-dioxide
storage sectors.

Partners

= Agence nationale pour la gestion des déchets
radioactifs (ANDRA), FR
British Geological Survey, UK
Centre Infernacional de Métodes Numérics en
Enginyeria (CIMNE-UPC), ES
Centre National de la Recherche Scientifique

(CNRS), FR
Centre of Experimental Geotechnics, Czech
Technical University, CZ

Centro de Investigaciones Energéticas,
Medioambientales y Tecnologicas (CIEMAT), ES

Commissariat & I'Energie Atomique (CEA), FR

Societal impact

FORGE will enhance European expertise in re-
pository-gas migration issues and establish the
EU as a global centre of excellence for this im-
portant topic. Scientists working on the project
are expected to communicate the results of their
work through relevant international conferences.
Furthermore, the FORGE partners are planning
themed workshops to communicate the project
outcomes to a wider audience, including groups

working on related subjects such as gas storage
and carbon dioxide sequestration.

Triaxial stress path permeameter for subjecting
samples to complex,long-term stress paths while
measuring gas and water flow.

Ecole Nationale de Chimie de Lille, Laboratoire
de Mécanique de Lille, FR
Electricité de France SA (EDF), FR

Federal Agency for Nuclear Control (AFCN-
FANC), BE

Gesellschaft fir Anlagen- und Reaktorsicherheit
mbH, DE

Institute for Nuclear Research Romania, RO
Institute for Radiological Protection and Nuclear
Safety (IRSN), FR

Institut fir Gebirgsmechanik GmbH Leipzig, DE
Lithuanian Energy Institute, LT

National Cooperative for the Disposal of
Radioactive Waste (Nagra), CH

599 ‘uoibuLID uyoro

Important public events

Theissues covered by FORGE, namely the safety of
geological repositories, are of great interest to the
general public. With this in mind, partners hope
to promote public engagement by making high-
level information widely and easily accessible via
the FORGE project website. FORGE partners are
present at many international conferences, for
example the Clays in Natural and Engineered
Barriers for Radioactive Waste Confinement con-

ference held every two to three years, in France
e.g. Nantes, 2010.

The Lasgit experiment at a depth
of 420 m in the SKBs Aspo underground
research laboratory, Sweden.

Nuclear Decommissioning Agency, UK

Nuclear Research Institute Rez plc, CZ

POSIVA Oy, I

Radioactive Waste Repository Authority, CZ
Studiecentrum voor Kernenergie/Centre d'Etude
de |'Energie Nucléaire (SCK-CEN), BE

Svensk Kaernbraenslehantering AB (SKB), SE

Swiss Federal Nuclear Safety Inspectorate

(ENSI), CH
Université de Liége, BE

MANAGEMENT OF RADIOACTIVE WASTE
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MoDeRn

Spent nuclear fuel and long-lived
radioactive waste must be contained
and isolated for very long periods,
and current schemes for its long-
term management involve disposal
in deep geological repositories.

The successful implementation of a
repository programme for radioactive
waste relies on both the technical
aspects of a sound safety strategy and
scientific and engineering excellence
as well as on societal aspects such

as stakeholder acceptance and
confidence. Monitoring is considered
key in serving both ends. It underpins
the technical safety strategy and
quality of the engineering, and

can be an important tool for public
communication, contributing

to public understanding of and

confidence in repository behaviour.

EURATOM FP7 RESEARCH & TRAINING PROJECTS
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MONITORING DEVELOPMENTS FOR SAFE REPOSITORY OPERATION AND

STAGED CLOSURE

CONFIDENCE AND ACCEPTABILITY
THROUGH MONITORING

A roadmap for monitoring
MoDeRn project members represent or-
ganisations responsible for radioactive waste
management in the EU, Switzerland, the US and
Japan as well as organisations having relevant
monitoring expertise. Other partners offer sub-
stantial experience in researching how people
interact with technology and finding ways to
engage all stakeholders (e.g. civil society, experts,
technical safety organisations, industry) in highly
technical issues.

The main goal of MoDeRn is to establish a road-
map for developing and implementing various
monitoring activities for deep geological reposi-
tories. This ‘reference framework” will draw on
experiences and lessons learned from waste-
management programmes in different countries
and will integrate new information from various
stakeholder-engagement activities. It will cover
all stages of the disposal process, from site se-
lection to institutional monitoring after the
repository is sealed, and will suggest ways of
integrating monitoring results in the decision-
making process.

Coordinator

Stefan Mayer

Andra

1-7 rue Jean Monnet

92 298 Chatenay-Malabry, France
Tel. (33) 146 11 80 72

Fax (33) 146 11 81 95
stefan.mayer@andra.fr

www.modern-fp7.eu

Repository monitoring:
a scientific and societal
endeavour

As a core part of its proposed activities, MoDeRn
will provide a clear description of monitoring
objectives and strategies, taking into account a
variety of physical and societal contexts, avail-
able monitoring technology, and feedback from
both expert and lay stakeholder interactions.

The project will define the technical require-
ments of monitoring activities and assess the
latest relevant technology. A technical work-
shop involving other monitoring research and
technology development (RTD) projects will
identify RTD techniques that enhance our abil-
ity to monitor deep geological repositories. In
particular, innovative monitoring approaches
specific to repository design requirements will
be identified and tested within underground re-
search laboratories. In addition, a case study will
illustrate the process of mapping objectives and
strategies onto the processes and parameters
that need to be monitored in a given context,
the potential design of corresponding monitor-
ing systems and possible approaches to prevent
and detect measurement errors. The case study
will also show how unexpected repository evo-
lutions may be handled.

Project details
Project type // Collaborative project
Project start date // 01/05/2009

Duration // 48 months
Total budget // EUR 5 008 484
EC contribution // EUR 2 800 000



Expected results

MoDeRn is reviewing broadly accepted moni-
toring objectives and elaborating them to
better reflect the actual implementation of
disposal monitoring activities. The project also
aims to verify whether they are likely to address
both expert and non-expert stakeholder expec-
tations. To that end, MoDeRn project partners
seek to better understand repository monitor-
ing activities and technologies and to provide
recommendations for stakeholder-engagement
activities. These accomplishments will form the
basis of a‘roadmap for repository monitoring'

The results of the project will be consolidated in
a report that will present a shared international
view on monitoring during the various phases
of the disposal process.

EC project officer:

Christophe Davies

European Commission
Directorate-General for Research
Directorate Energy (Euratom)

Unit J.2 - Fission

CDMA 1/61

1049 Brussels, Belgium
christophe.davies@ec.europa.eu

Societal impact

MoDeRn is developing a ‘reference framework’
for monitoring geological radioactive waste
repositories. The project will describe feasible
monitoring activities, highlight remaining tech-
nological obstacles, illustrate the possible uses
of monitoring results and suggest ways to in-
volve stakeholders in the process of identifying
monitoring objectives. This will substantially
help radioactive waste management organisa-
tions in Europe and beyond to implement deep
geological repositories that are safe and accept-
able for all.

Important public events

Interaction with stakeholders is at the heart of
the MoDeRn project. Workshops and confer-
ences will provide opportunities to report and
discuss results with the research community,
experts (e.g. from technical safety organisations)
and non-experts (e.g. from civil society) and to
collect feedback. A website will provide updat-
ed information about progress and events as
well as access to relevant publications.

MeDerN

Monitoring Developments far Safe Repasitory Operahian and Staged Closure

Partners

= Agence nationale pour la gestion des déchets
radioactifs (ANDRA), FR
Asociacién para la Investigacién y el Desarrollo
Industrial de los Recursos Naturales (AITEMIN), ES
DBE Technology GmbH, DE
Eidgendssische Technische Hochschule Zirich
(ETH Zurich), CH
Empresa Nacional de Residuos Radioactivos

S.A. (ENRESA), ES

European Underground Research Infrastructure
for Disposal of Nuclear Waste in Clay
Environments (EURIDICE), BE

Galson Sciences Ltd. (GSL), UK

Nationale Genossenschaft fir die Lagerung
radioaktiver Abfélle (NAGRA), CH

Nuclear Decommissioning Authority (NDA), UK
Nuclear Research and Consultancy Group v.o.f.
(NRG), NL

Posiva Oy, FI

Radioactive Waste Management Funding and

Research Center RWMC), JP

Radioactive Waste Repository Authority
(RAWRA), CZ

Sandia National Laboratories, US

Svensk Kaernbraenslehantering AB (SK), SE
Universiteit Antwerpen, BE

University of East Anglia, UK

University of Gothenburg, SE

MANAGEMENT OF RADIOACTIVE WASTE
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CDT

The materials testing reactor BR2
(Belgian Reactor 2), located in Mol,

Belgium, is used for nuclear research

and production of medical isotopes. It

will eventually be replaced by MYRRHA
("Multi-purpose Hybrid Research
Reactor for High-tech Applications’),
an experimental accelerator-driven
system (ADS). MYRRHA will be a new
kind of research reactor, also capable
of demonstrating the technical
feasibility of efficient transmutation,
which can significantly reduce the
toxicity and quantity of the long-lived

components of nuclear waste.

Today's view of MYRRHA layout

EURATOM FP7 RESEARCH & TRAINING PROJECTS
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CENTRAL DESIGN TEAM FOR A FAST-SPECTRUM TRANSMUTATION

EXPERIMENTAL FACILITY

A TRANSMUTATION FACILITY

IN BELGIUM

The Central Design Team (CDT) for
such a Fast-Spectrum Transmutation
Experimental Facility (FASTEF) is a
multi-disciplinary, European team
representing experts from both
industry and research organisations.
Working on SCK-CEN premises in Mol,
CDT is advancing the design of the
MYRRHA-FASTEF concept to make

it ready for demonstration. The new
system will be able to function in two
configurations: initially subcritical
(i.e. using spallation neutrons
produced by a particle accelerator)
and, in the next phase,

in critical mode.

Coordinator

Peter Baeten

Institute of Advanced Nuclear Systems
SCK-CEN

Boeretang 200

2400 Mol, Belgium

Tel. (32) 14 33 22 00

Fax (32) 14 32 15 29
pbaeten@sckcen.be

www.sckcen.be/myrrha

Scope of the project

With fast-neutron Generation IV nuclear reac-
tors, spent fuel is reprocessed in a ‘closed fuel
cycle’ Each of these reactor systems uses a differ-
ent type of coolant (e.g., sodium, lead or helium).
Research infrastructures are essential for the
development, design and construction of dem-
onstrators of each new type of reactor.

MYRRHA is a flexible, fast-irradiation facility
designed for the study of fuels, materials and
high-level waste transmutation in both Genera-
tion IV systems and fusion reactors. It can work
both as a critical system and as a subcritical ADS.
It will be used to demonstrate the ADS concept,
which is central to the design of dedicated radio-
active 'waste burners. MYRRHA, as the European
Technology Pilot Plant for a Lead Fast Reactor,
will also play a crucial role in the roadmap for the
development of lead-cooled fast reactors.

Project details

Project type // Small or medium-
scale focused research
collaborative project

Project start date // 01/04/2009

Duration // 36 months
Total budget // EUR 3 900 000
EC contribution // EUR 2 000 000



Activities

CDT builds on designs developed under previ-
ous Euratom Framework Programmes (most
recently EUROTRANS). One major difference in
the objectives of the current MYRRHA project
is that the FASTEF needs to operate as both a
subcritical and critical system. The design must
include both operation modes from the start.
CDT will carefully review design modifications
to the MYRRHA ADS. A strategic objective of the
project is to define specifications and design
choices for FASTEF.

Once the specifications and design choices have
been defined for the FASTEF's critical mode, the
design of the facility’s sub-critical mode will be
further detailed and complemented. The neces-
sary design changes for critical mode operation
will be implemented. CDT will clearly define and
develop conceptual designs for a limited set of
experimental devices for the FASTEF (working in
sub-critical or in critical mode).

CDT will also study all of the FASTEF facility infra-
structures (auxiliaries and global plant layout).
The result will be a comprehensive descrip-
tion of the characteristics and main technical
requirements of the auxiliaries for both the sub-
critical and the critical options, as well as in an
overall plant layout. Roadblocks in any of several
key areas, such as fuel design and procurement
can hinder the future realisation of the facility.
CDT will address all of these issues.

EC project officer:

Roger Garbil

European Commission
Directorate-General for Research
Directorate Energy (Euratom)
Unit J.2 — Nuclear Fission

21, rue Champ de Mars

CDMA 1/46

1049 Brussels, Belgium
roger.garbil@ec.europa.eu

Expected results

The CDT team will bring the design of MYR-
RHA-FASTEF to an advanced level with a
comprehensive and detailed set of specifications
that will make it possible to start construc-
tion in 2016. MYRRHA-FASTEF will need to be
able to host several experimental devices (to
support material and fuel research), produce
radioisotopes for medical purposes and make
high-quality doped silicon for power electron-
ics (necessary components of hybrid vehicles
and renewable energy technologies). It must
also demonstrate the ADS technology for trans-
mutation, serving as test-bed for larger-scale
transmutation efforts. MYRRHA-FASTEF will also
contribute to the demonstration of lead-cooled
fast-reactor technology.

MYRRHA is foreseen to be in full operation by
2023. It will initially operate as an ADS to dem-
onstrate the efficient transmutation of long-lived
radioactive-waste components in subcritical
mode. Following this demonstration, the ac-
celerator can be decoupled from the reactor
allowing MYRRHA to be run as a critical, flex-
ible, fast-spectrum irradiation facility. In both
operation modes, MYRRHA will be used for fuel
research for innovative reactor systems, material
research for Generation IV systems and fusion re-
actors and other applications.

Partners

Adaptive Predictive Expert Control S.L., ES
Ansaldo Nucleare S.p.A., IT

AREVA NP S.A.S., FR

Centre national de la recherche scientifique
(CNRS), FR

Centro de Investigaciones Energéticas Medioam-
bientales y Tecnolégicas (CIEMAT), ES

CRS4 S.r.l. Uninominale, IT

Empresarios Agrupados EA, ES

Ente per le nuove Tecnologie |'Energia e
I’Ambiente (ENEA), IT

Forschungszentrum Dresden-Rossendorf, DE
Forschungszentrum Karlsruhe, DE

Societal impact

CDT addresses the need to find sustainable
ways of managing high-level, long-lived radio-
active waste. Separating the components of
radioactive waste and transmuting them into
less toxic, shorter-lived elements is highly desir-
able as it will reduce the amount and heat load
of material going into deep geological reposi-
tories and keep the lifespan of such radiotoxic
elements to manageable timescales. It is hoped
that ADS can be used to achieve this on a large
scale. A demonstration of the ADS concept in
MYRRHA will make it possible to evaluate the
viability and economics of concentrated trans-
mutation via ADS in a double-strata fuel-cycle
approach. MYRRHA will also support the devel-
opment of Generation IV systems, particularly
in the development and demonstration of a
lead-cooled fast reactor.

Important public events

CDT will collect the different reports produced
during the project, and its Coordination Commit-
tee will encourage publications in peer-reviewed
journals as well as visibility at international con-
ferences. An open workshop will be organised at
the end of the project, and Master-level students
will be welcomed in CDT through the European
Nuclear Education Network. The project website
will be used to disseminate information to the
general public.

Instituto Tecnolégico e Nuclear, PT

Nuclear Research and Consultancy Group, NL
Oxford Technologies Ltd, UK

Sener Ingenieria y Sistemas S.A., ES
Studiecentrum voor Kernenergie /Centre d'étude
de |'Energie Nucléaire (SCK-CEN), BE
Universidad Politécnica de Madrid, ES

Universidad Politécnica de Valencia, ES

MANAGEMENT OF RADIOACTIVE WASTE
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FAIRFUELS

The FAIRFUELS project paves the way
towards more efficient use of fissile
material in nuclear reactors and seeks

to reduce the volume and toxicity

of high-level, long-lived radioactive

waste. By closing the nuclear fuel
cycle through increased recycling
and transmutation of nuclear
waste, FAIRFUELS contributes to the

sustainability of nuclear energy.

Coordinator

Frodo Klaassen

Nuclear Research and Consultancy Group
Westerduinweg 3, P.O. Box 25

1755 ZG Petten, the Netherlands

Tel. (31) 224 56 41 31

Fax (31) 224 56 86 08
klaassen@nrg.eu
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FABRICATION, IRRADIATION AND REPROCESSING OF FUELS AND TARGETS

FOR TRANSMUTATION

NEW FUELS TO REDUCE WASTE

Innovative fuels for
sustainable nuclear energy

FAIRFUELS focuses on the transmutation of mi-
nor actinides, which are long-lived and highly
radiotoxic components of nuclear waste. Re-
ducing minor-actinide content significantly
shortens the lifetime of nuclear waste. One way
to do this is to reuse these elements in a new
kind of fuel. The key challenge in this project
is to incorporate the minor actinides (e.g. am-
ericium and curium) into innovative fuels and to
assess the performance of these fuels and tar-
gets through a combination of experimentation
and modelling.

Project details

Project type // Collaborative Project
Project start date // 01/02/2009
Duration // 48 months

Total budget // EUR 7 655 144

EC contribution // EUR 3 000 000

www.fp7-fairfuels.eu

From fabrication, irradiation
to examination and modelling

Dedicated fuels containing minor actinides will
be fabricated and an irradiation programme
will be carried out in the High Flux Reactor in
Petten, the Netherlands, to assess transmuta-
tion performance. The fuels and targets are
designed for the application of transmutation
in future Generation IV nuclear systems.

In parallel, FAIRFUELS will conduct Post Irra-
diation Examination (PIE) to obtain valuable
information on irradiation behaviour. In this
way, the results of the irradiation tests carried
out in previous programmes can be studied in
depth. Modelling aspects of these fuels will be
developed in support of the PIE.

The focus of the experimental and modelling
studies is to understand the behaviour of he-
lium gas, which is formed abundantly during
transmutation of minor actinides and is respon-
sible for most of the irradiation damage.




Results and impact

FAIRFUELS addresses all aspects of nuclear
fuel fabrication and behaviour. Fabrication
and characterisation will be undertaken at the
Joint Research Centre — Institute for Transura-
nium Elements in Karlsruhe, Germany and in
the CEA's Atalante facility in Marcoule, France.
The experience will provide insights into the
optimal fabrication route and establish the
best ways to incorporate minor actinides into
innovative fuels.

Irradiation behaviour will be tested in the High
Flux Reactor in two dedicated experiments. The
MARIOS irradiation test addresses the mobility
of helium (produced during transmutation) at
various temperatures. The results will estab-
lish the optimum irradiation temperature to
optimise the design of transmutation fuels for
Generation IV reactors. The SPHERE irradiation
test compares innovative fuels in the classical
pellet form with SpherePAC. The advantage of
the latter is its ease of fabrication.

Post-irradiation examinations, performed in the
High Flux Reactor and in the Phénix fast reactor,
will address the behaviour of fuels and targets
under irradiation. The results of these exami-
nations will identify which fuel types are most
suitable, and will help optimise the design of
new types of fuels and targets. The experimen-
tal PIE will be complemented with computer
modelling activities. Together, these activities
will provide valuable insight into the basic
physical and chemical properties of fuels and
targets under irradiation.

EC project officer:

Roberto Passalacqua
European Commission
Directorate-General for Research
Directorate Energy (Euratom)
Unit J.2 — Fission

CDMA 1/81
1049 Brussels, Belgium
roberto.passalacqua@ec.europa.eu

Societal impact

The production of radioactive waste is gener-
ally considered to be the biggest drawback of
nuclear energy. FAIRFUELS partners seek to re-
duce the environmental impact of nuclear waste
by recycling its most problematic and long-lived
components and reducing the lifetime to less
than 1 000 years. FAIRFUELS project results can
be applied in both dedicated nuclear-waste
burners (i.e. accelerator-driven systems) and fu-
ture Generation |V reactors. These new reactor
systems are designed to make optimum use of
natural resources and to generate minimal waste
in a ‘closed fuel cycle. The transmutation of mi-
nor actinides is a fundamental component of
this technology.

Operators handling experiments
at the High Flux Reactor

Partners

= Centro de Investigaciones Energéticas,
Medioambientales y Tecnologicas (CIEMAT), ES
Chalmers University of Technology, SE
Commissariat & |'Energie Atomique, FR
Joint Research Centre — Institute for Transuranium
Elements, DE
Imperial College London, UK
Kungliga Tekniska Hoegskolan, SE
LaGrange s.a.r.l., FR
Nuclear Research and Consultancy Group, NL
Serco Ltd., UK

Studiecentrum voor Kernenergie — Centre
d’Etude de |'Energie Nucléaire (SCK-CEN), BE

Important public events

FAIRFUELS includes a training and education
programme that supports knowledge sharing
within the actinide science community and
fosters links with related partitioning and trans-
mutation projects (e.g. ACSEPT and F-Bridge).
The project will organise two joint workshops.
In addition, the training and education pro-
gramme will publish a comprehensive textbook
on minor-actinide-bearing fuels and targets in
order to disseminate new knowledge to stu-

dents and researchers worldwide.

MANAGEMENT OF RADIOACTIVE WASTE
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SARNET 2

To enhance the safety of existing
and future water-cooled nuclear
power plants (NPPs), the SARNET2

project pools the expertise of 42

organisations to resolve key remaining

scientific and technical uncertainties
regarding severe accidents. Furthering
work initiated under the previous
Euratom Framework Programme,
SARNET2 will optimise resources by
establishing research groups whose
work may continue beyond the scope
of the project. The network will help
researchers share experience and
knowledge, reducing fragmentation
in European severe accident research

and development (R&D).

Coordinator

Jean-Pierre Van Dorsselaere
IRSN

Direction de la prévention des
accidents majeurs

BP3

13115 Saint-Paullez-Durance, France
Tel. (33) 4 42 19 97 09

Fax (33) 4 42 19 91 56
jean-pierre.van-dorsselaere@irsn.fr
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SEVERE ACCIDENT RESEARCH
NETWORK OF EXCELLENCE

A virtual centre of excellence
for severe accident research

SARNET2 brings together most of the Euro-
pean organisations involved in severe accident
research with some from outside of Europe to
reduce fragmentation between national R&D
programmes. To that end, the project partners
are defining common research programmes and
developing shared computer tools and method-
ologies for NPP safety assessment. The ultimate
aim is to ensure the long-term sustainability of
the network by creating a legal entity to coordi-
nate a'virtual centre of excellence’ Some network
partners cover a wide range of competencies in
severe accident research while others effectively
fill the gaps by specialising in specific areas. SAR-
NET2 represents a critical mass of competencies
for conducting small and large-scale experi-
ments, analysing results, developing physical
models and integrating them into a commonly
used computer code.

Project details

Project type // Network of Excellence
Project start date // 01/04/2009
Duration // 48 months

Total budget // EUR 38 937 670

EC contribution // EUR 5 750 000

www.sar-net.eu

Reducing fragmentation and
managing knowledge

SARNET2 will periodically rank the priorities of
research programmes, harmonising or reorient-
ing existing priorities and jointly defining new
ones. Joint experiments and analyses will elabo-
rate the understanding of phenomena such as
in-vessel core coolability, molten-core-concrete
interaction, fuel-coolant interaction, hydrogen
mixing and combustion in containment, impact
of oxidising conditions on source term, and io-
dine chemistry.

SARNET2 will design education and training
programmes together with educational institu-
tions to render the field attractive to European
students and young researchers. The network
will also promote personnel mobility between
participating European organisations.

A clear knowledge-management policy will
preserve the interests of participating organi-
sations. Reports on protected data will only be
distributed to members who can significantly
increase the value of the data through their
interpretation.

The main outcome of SARNET2-coordinated
programmes will be models, based on research
results, which will be implemented in the ASTEC
integral computer code, jointly developed by
IRSN (France) and GRS (Germany) to predict the
NPP behaviour during a severe accident. These
models will be available to all network members
and other organisations for use in NPP safety as-
sessment or improvement.

EC project officer:

Michel Hugon

European Commission
Directorate-General for Research
Directorate Energy (Euratom)

Unit J.2 — Fission

CDMA 1/52

1049 Brussels, Belgium
michel.hugon@ec.europa.eu




Expected results

European research capacities in severe accident
research will be further consolidated under
SARNET2. Periodic review of R&D priorities and
co-programming of work amongst organisa-
tions will improve cost effectiveness, while
researcher mobility will help optimise resourc-
es. Results will be implemented in ASTEC and
stored in an experimental database to preserve
knowledge and disseminate it to end-users. The
SARNET2 researchers will validate the ASTEC
computer code and increase its suitability for all
types of water-cooled NPPs.

Societal impact

The ASTEC computer code and the experi-
mental database make the most of the large
amount of emerging knowledge in the area of
severe accident research, contributing to the
prevention and mitigation of severe accidents
in existing and future European NPPs. Recently,
most specialists have been using integral com-
puter codes developed in the US; however, by
fostering collaborative work on the ASTEC code,
SARNET2 will help position Europe as world
leader in the field.

SARNET2 education and training efforts can
inspire young European scientists and secure
European excellence in the SA domain over the
long term. In addition, the network offers a broad
range of expertise that can be used to support
countries with new nuclear programmes.

Partners

AREVA NP GmbH, DE

AREVA NP SAS, FR

Atomic Energy Canada Limited, CA
Budapest University of Technology and
Economics, HU

Centro de Investigaciones Energeticas Medio
Ambientales y Tecnologicas (CIEMAT), ES

Chalmers Tekniska Hégskola AB, SE
Commissariat & I'Energie Atomique (CEA), FR
Electricité de France SA, FR

ENEA —Ricerca sul Sistema Elettrico SpA (ERSE), IT
Energy Institute JSC Sofia, BG

Ente per le Nuove Tecnologie, I'Energia e
I’Ambiente (ENEA), IT

Forschungszentrum Juelich GmbH, DE

Important public events

The work of SARNET2 will be presented at im-

portant nuclear energy events, for example the
international conferences or workshops in the
nuclear field and the EUROSAFE Forum. SAR-
NET2 will organise periodically the European
Review Meeting on Severe Accident Research,
slated to become the major worldwide con-

ference on severe accident research. The

project website will present relevant up-to-date
information.

State of the degraded core at
the end of the TMI2 accident

Karlsruhe Institute of Technology, DE
Gesellschaft fir Anlagen- und Reaktorsicherheit mbH, DE
Institut de Radioprotection et de Streté Nucléaire
(IRSN), FR

Institute for Nuclear Research and Nuclear Energy, BG
Inzinierska Vypoctova Spolocnost Trnava s.r.o., SK
Joint Research Centre — Institute for Energy (JRC-E), EU
Joint Research Centres -Institute for Transuranium
Elements (JRC-TU), EU

Jozef Stefan Institute, Sl

KFKI Atomic Energy Research Institute, HU

Korea Institute of Nuclear Safety, KR

Korea Atomic Energy Research Institute, KR

Kungl Tekniska Hégskolan, SE

Lithuanian Energy Institute, LT

National Autonomous Company for Nuclear Activities

(RAAN) - Nuclear Research Subsidiary Pitesti (INR), RO

£13120§ ID3|ONN UDILIBWY O

Previously malten
raferial

National Centre for Scientific Research ‘Demokritos’, EL
National Nuclear Laboratory, UK

NUBIKI Nuclear safety Research Institute, HU
Nuclear Research and Consultancy Group v.o.f., NL
Paul Scherrer Institut, CH

Ruhr-Universitat Bochum, DE

Technical University of Sofia, BG

Thermodata, FR

Tractebel Engineering SA, BE

United States Nuclear Regulatory Commission, US
Universita di Pisa, IT

University of Newcastle upon Tyne, UK

Universitat Stuttgart, DE

Urad Jadroveho Dozoru Slovenskej Republiky, SK
Ustav Jaderneho Vyzkumu Rez a.s., CZ

VTT Technical Research Centre of Finland, Fl

VUJE Trnava, a.s. — InZinierska, Projektové a
Vyskumnd Organizdcia, SK
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NURISP

To enhance the effectiveness of
nuclear science and engineering, a
new generation of simulation tools

is needed. The nuclear industry,

technical safety organisations,
research centres and universities
would benefit greatly from simulation
tools that can perform more accurate
modelling of physical phenomena,
offer more capacity to quantify
uncertainties and allow more
integration of different computer
codes. Such tools would ideally
operate in an environment that
provides common functions for

pre- and post-processing as well as
for testing ‘multi-physics coupling’
(i.e. interactions between different
physical fields, such as thermal
hydraulics and structural mechanics,
which may affect the response of a

system). NURISP is developing an

informatics platform that addresses

these needs.
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NUCLEAR REACTOR INTEGRATED SIMULATION PROJECT

A PLATFORM FOR ADVANCED
NUMERICAL MODELLING

Numerical simulations guide
physical experiments

Many of the scientific theories explored in nu-
clear fission research are based on numerical
simulations, which are less expensive and safer
than physical experiments. These simulations
also allow researchers to explore a wider range of
conditions than can be covered by experiments.
Conversely, numerical experiments can be used
to guide the design of physical experiments.
NURISP, building on results obtained under the
previous framework programme in the NURESIM
project, is developing a European 'reference
simulation platform’ that integrates simulation
software in several key disciplines. The platform
will be suitable for applications that are relevant
to existing nuclear reactors (i.e. pressurised water
reactors and boiling water reactors) as well as to
future designs.

Coordinator

Bruno Chanaron

Commissariat & |'Energie Atomique
DEN/DM2S

Centre de Saclay bat 454

91191 Gif sur Yvette, France

Tel. (33) 169 08 57 04
bruno.chanaron@cea.fr

www.nurisp.eu

Many fields, one platform

The design, modification and operation of nucle-
ar reactors require complex calculations, which
are done using numerical codes. The NURISP
project partners are using an open-source tool
called SALOME tointegrate numerical codes that
are specific to core physics, thermal-hydraulics,
multi-physics and uncertainty quantification.

Expected results

This collaborative project combines the ef-
forts of teams working in several disciplines.
One group is developing and validating codes
(based on two numerical modelling methods,
deterministic and Monte Carlo) that can simu-
late neutron kinetics. Specifically, the codes will
enable researchers to simulate neutron energy
at a very high resolution, allow for a range of
spatial and time scales and provide consistent
coupling of neutron kinetics with both thermal-
hydraulics and fuel thermo-mechanics.

Another group is developing ‘two-phase’ mod-
els and codes that address the need to examine
phenomena on several different scales. Their
multi-scale approach spans direct numerical
simulation, computational fluid dynamics and
the system scale. These models are destined for
use in applications for pressurised water reac-
tors and boiling water reactors.

Project details

Project type // Collaborative project
Project start date // 01/01/2009
Duration // 36 months

Total budget // EUR 10 304 075
EC contribution // EUR 5 998 466



NURISP is developing new generic methods
and schemes for studying the coupling of neu-
tronics (phenomena related to neutrons) with
thermal-hydraulics or fuel behaviour. Tools are
also being developed and used to validate and
calibrate models, and to quantify sensitivity
and uncertainty.

Societal impact

NURISP is working to create a simulation plat-
form that will serve to enhance reactor safety,
improve operational support and optimise
reactor designs. It will be used as a reference
platform to host a new generation of experi-
mentally validated ‘best-estimate’ simulation
tools, offering models and methods that sur-
pass the state of the art. The simulation platform
will integrate products and knowledge gener-
ated by several European countries, easing
cross-border collaboration by setting common
standards. Its development draws on situations
that are typical to current and future nuclear
reactor designs, and benefits from ongoing
dialogue with the European nuclear industry.
Accordingly, it serves the interests of both the
public and the nuclear industry.

The reference tool will be shared via a Users'
Group, which comprises representatives of
nuclear utilities, vendors, technical safety organ-
isations, regulators, universities and research
institutions. The users will contribute to the
ongoing improvement of the simulation plat-
form, thus enabling significant progress in the
numerical simulation of nuclear reactors.

EC project officer:

Michel Hugon

European Commission
Directorate-General for Research
Directorate Energy (Euratom)

Unit J.2 — Fission

CDMA 1/52

1049 Brussels, Belgium
michel.hugon@ec.europa.eu

Important public events

The activities and results of the NURISP project
will be presented both in open NURISP semi-
nars and at several European and international
events, including FISA, the International Con-
ference on Mathematics and Computational
Methods Applied to Nuclear Science and Engi-
neering (MC), the International Conference on
Nuclear Engineering (ICONE) and the European
Nuclear Conference (ENC). NURISP will also or-
ganise training sessions and courses for young
researchers.
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Partners

ASCOMP GmbH, CH

Chalmers University of Technology, SE
Commissariat & |'Energie Atomique (CEA), FR
Delft University of Technology, NL

Electricité de France (EDF), FR
Forschungszentrum Dresden-Rossendorf, DE
Forschungszentrum Karlsruhe, DE
Gesellschaftfir Anlagen-und Reaktorsicherheit, DE
Imperial College, UK

Institut de Radioprotection et Streté Nucléaire
(IRSN), FR

Institute for Nuclear Research and Nuclear
Energy, BU

Jozef Stefan Institute, Sl

KFKI-AEKI Atomic Energy Research Institute, HU
Kungl Tekniska Hégskolan, SE

Lappeenranta University of Technology, Fl
Nuclear Research Institute Rez plc, CZ

Paul Scherrer Institut, CH

Universidad Politécnica de Madrid, ES
Universita di Pisa, IT

Universitat Karlsruhe, DE

Université Catholique de Louvain La Neuve, BE
VTT Technical Research Centre of Finland, Fl
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PERFORM 60

The materials used to construct

nuclear power plants (NPPs) are

exposed to extremely high levels of

radiation. Over time, this causes the
materials to undergo degradation
and may limit their operational
lifetime. PERFORM 60 is developing
virtual tools to predict the effects of
radiation and corrosion on power
station components. The tools will
help Europe’s nuclear industry ensure
that its power plants remain safe as

they age.

Coordinator

Abderrahim Al Mazouzi

EDF - EDF R&D, Département Matériaux et
Mécaniques des composants

Avenue des Renardiéres — Ecuelles

Bat. B8, Bureau 202

77818 Moret sur Loing, France
Tel. (33) 1 6073 62 19
abderrahim.al-mazouzi@edf.fr
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PREDICTION OF THE EFFECTS OF RADIATION FOR REACTOR PRESSURE
VESSEL AND IN-CORE MATERIALS USING MULTI-SCALE MODELLING —

60-YEAR FORESEEN PLANT LIFETIME

EUROPE’S NUCLEAR POWER
PLANTS - GROWING OLD

GRACEFULLY

The materials used to construct nuclear power
plants (NPPs) are exposed to extremely high
levels of radiation. Over time, this causes the
materials to undergo degradation and may
limit their operational lifetime. PERFORM 60 is
developing virtual tools to predict the effects of
radiation and corrosion on power station com-
ponents. The tools will help Europe’s nuclear
industry ensure that its power plants remain safe
as they age..

RPVs: critical components
of the NPP

At the heart of the nuclear power plantis the reac-
tor pressure vessel (RPV), whose thick steel walls
house the reactor core. The fuel in the reactor
core irradiates the walls and internal components
of the RPV, rendering them rather brittle. Under-
standing how these structures are affected by
long-term exposure to radiation is key to predict-
ing their lifetime and ensuring the safe operation
of nuclear power plants.

Currently, much of our knowledge of how radia-
tion affects RPVs draws on data from long-term
irradiation programmes in test reactors. Testing
specimens from surveillance capsules inserted
into the reactor also sheds light on the RPV's
health. Yet predicting how a material will behave
under irradiation remains difficult, especially if the
lifetime of reactors is to be extended to 60 years.

Project details

Project type // Collaborative Project
(Large-scale integrating
project)

Project start date // 01/03/2009
Duration // 48 months

Total budget // EUR 13 595 825
EC contribution // EUR 5 985 465

www.perform60.net

Advances in our understanding of the underlying
mechanisms of the effects of irradiation on mate-
rials, along with progress in computing science,
now make it possible to develop numerical tools
that can simulate the effects of irradiation on ma-
terials microstructure.

Building on work begun in the PERFECT proj-
ect under the previous Euratom framework
programme, PERFORM 60 aims to develop virtual
tools to simulate how the RPV and its internal
components behave when irradiated in contact
with the coolant.

Virtual tools for reactor safety

PERFORM 60 is developing modelling tools to
simulate the combined effects of irradiation
and corrosion on RPVs and their internal com-
ponents at all scales, from the pico scale (which
investigates how atoms interact with one
another) upwards. The 20 project partners will
integrate their tools into a user-friendly platform
to produce experimentally validated physical
models that can predict the lifetime of RPVs and
their internal components.

A Users" Group allows constructors, vendors,
utilities and research organisations from Europe
and elsewhere to test the limits and potential of
the tools developed and validate them against
experimental data. This will help the team to im-
prove the tools further.




In addition, the project’s training scheme edu-
cates young researchers on the degradation of
materials in the nuclear field.

Expected results

PERFORM 60 addresses major challenges related
to predicting how the RPV and its core compo-
nents will behave as they age. The advanced
numerical codes developed by the project
will make it easier for researchers to model the
irradiation-related degradation of RPVs over pe-
riods of up to 60 years.

The project outcomes will aid in the selection,
development and qualification of numeri-
cal simulation tools that can help to enhance
the integrity of the materials used in RPVs. In
addition, the partners expect to add to our un-
derstanding of the complex processes taking
place in RPVs.

Illustration of multi-scale approach used
to simulate and predict the lifetime of the
reactor pressure vessel of a light water reactor

EC project officer:

Michel Hugon

European Commission
Directorate-General for Research
Directorate Energy (Euratom)
Unit J.2 — Fission

CDMA 1/52
1049 Brussels, Belgium
michel.hugon@ec.europa.eu

Societal impact

The project will strengthen links between re-
search centres, universities and the industry,
optimising the use of relevant installations (e.g.
high-performance computers and hot cells)
and facilitating the exchange of expertise. Me-
anwhile, training related to PERFORM 60 will
ensure that knowledge and skills are passed on
to the next generation of nuclear engineers.

Through the Users’ Group, the project will have
an impact on the performance of current nu-
clear power plants. In the longer term, the tools
developed by the project will save the industry
money, as running virtual tests is considerably
less expensive than carrying out physical expe-
riments. Finally, the PERFORM 60 outcomes will
ensure that the current fleet of nuclear power
plants ages safely.

Inm?® 0-1ps

‘ab initio’

Important public events

The PERFORM 60 partners are committed to
communicating the knowledge they genera-
te by publishing papers in major journals and
presenting at international events such as FISA
2009, the International Group on Radiation
Damage Mechanisms (IGRDM) and the Interna-
tional Cooperative Group on Environmentally
Assisted Cracking (ICG-EAC). The partners are
also organising workshops and summer schools.
The first international summer school on mate-
rials for nuclear reactors (MATRE ), organised
together with the GETMAT project (see Volume
), took place in October 2009 in Belgium.
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Partners

AREVA NP GmbH, DE
AREVA NP SAS, FR
Association pour la Recherche et le

Développement des Méthodes et Processus
Industriels (ARMINES), FR

BG H2 Society, BG

Centre National de la Recherche Scientifique
(CNRS), FR

Centro de Investigaciones Energéticas,
Medioambientales y Tecnologicas (CIEMAT), ES

Commissariat a I'Energie Atomique (CEA), FR
Electricité de France SA (EDF), FR
Forschungszentrum Dresden-Rossendorf e.V., DE

Loughborough University, UK

Rolls-Royce Power Engineering Plc, UK

Serco ltd, UK

Studiecentrum voor Kernenrgie — Centre d’Etudes

de I'Energie Nucléaire (SCK-CEN), BE
TRACTEBEL Engineering SA, BE

Universidad Politecnica de Catalunya (UPC), ES
Université Libre de Bruxelles (ULB), BE
University of Edinburgh, UK

University of Manchester, UK

Ustav jaderneho vyzkumu Rez a.s. (NRI), CZ
Valtion Teknillinen Tutkimuskeskus (VTT), Fl
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CP-ESFR

Among the next generation of nuclear
reactors (i.e. Generation |V systems),
those with fast spectra promise to
operate sustainably, generating energy

in a ‘closed fuel cycle’ that allows them

to use natural resources more efficiently

and to produce less waste. One such
reactor is the sodium-cooled fast
reactor (SFR). This concept has the most
comprehensive technological basis,
and under the previous Framework
Programme a research roadmap was set
out identifying and organising research
and development (R&D) efforts. The
collaborative project for a European
Sodium Fast Reactor carries on this
work and implements significant R&D

activities in this important area.

Coordinator

Alfredo Vasile

Nuclear Energy Division,

Reactor Studies Department
CEA/CADARACHE - Bt 212

13108 Saint-Paullez-Durance, France

Tel. (33) 4 4225 45 93 or
(33) 442253877

Fax (33) 4 42 25 48 58

alfredo.vasile@cea.fr
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COLLABORATIVE PROJECT
FOR A EUROPEAN SODIUM

FAST REACTOR

The sodium-cooled fast
reactor: a solid foundation

Fast reactors have a unique capability that allows
them to be considered as a sustainable energy
source: the closed fuel cycle uses natural resourc-
es more efficiently and reduces the volume and
heat load of high-level waste substantially. The
sodium-cooled fast reactor benefits from years
of international research and experience gained
using experimental, prototype and commercial-
sized reactors.

Following the strategic research agenda of the
Sustainable Nuclear Energy Technology Platform
(SNETP), the target date for industrial deploy-
ment of the ESFR technology is around 2040,
with the preliminary deployment of a demon-
strator by 2020. One of the project’s objectives
is to have a preliminary assessment of the most
innovative and promising options by 2012. CP
ESFR brings together international partners with
substantial experience in sodium technology to
meet this deadline.

Some participating countries have never inter-
rupted their work designing or operating plants
based on this technology. Others want to renew
their competencies by engaging young engi-
neers for training on the whole nuclear system
design. The collaboration addresses important
areas of expertise in SFR technology, including
for example scenarios for industrial deployment,
core design, fuel manufacturing, reactor and
balance-of-plant design, safety and non-prolif-
eration analysis, and economic assessments.

Project details

Project type // Collaborative project
Project start date // 01/01/2009
Duration // 48 months

Total budget // EUR 11 550 000
EC contribution // EUR 5 800 000

Viability and performance

The key research goals for Generation IV ESFRs
areimproved safety, economic competitiveness
and waste reduction. These goals were initially
translated into technical requirements in the
EISOFAR ('Roadmap for a European Innovative
Sodium Cooled Fast Reactor’) project under the
Sixth Euratom Framework Programme (FP6)
and have been integrated into the CP ESFR.

Over the course of the project, CP ESFR will
address key viability and performance issues
to support the development of a Generation
IV ESFR. Two of the project partners, CEA and
AREVA, both based in France, have supplied
‘work-horse’ images of cores and systems as
starting materials. These are currently being im-
proved and optimised within CP ESFR.

CP ESFR has a specific subproject for educa-
tion and training. Of the total project budget,
5% is dedicated to the development and de-
livery of training courses and some doctoral
dissertations.

EC project officer:

Panagiotis Manolatos

European Commission

Directorate-General for Research
Directorate Energy (Euratom)

Unit J.2 — Fission

CDMA 1/53B-1049 Brussels
panagiotis.manolatos@ec.europa.eu

http://www-cadarache.cea.fr/fr/accueil/pdf/CP_ESFR_

Project_presentation.pdf



Expected results

In the first two years of CP ESFR, the partners
will assess and select innovative options for in-
troduction into the system. Any viability issues
will be resolved and studies will confirm that
these innovations can perform as expected. At
the end of this period, one reference ESFR pre-
conceptual design (and variants, if justified) will
be selected.

In the following two years, performance of the
retained options will be further confirmed, and
a deep assessment of whether they benefit the
system and how well they fit the requirements
will be carried out. This will result in a set of con-
sistent, optimised innovations which could be
implemented in the future ESFR.

Societal impact

Considerable economic effort is needed to meet
the extremely ambitious schedule of the ESFR.
Developing innovative SFR technology depends,
therefore, on joint national efforts. Such efforts
impact contributor countries on both national
and EU levels, and impact the rest of the world
in terms of energy safety and sustainability.

The CP ESFR represents an opportunity for Eu-
rope to confirm its leading role in developing
innovative, sustainable nuclear reactor systems.
It also offers significant training opportunities
for young scientists, engineers and technicians.
The importance of such activities cannot be
understated.

Partners

ACCIONA Infraestructuras, ES
Amec Nuclear UK Ltd, UK
ANSALDO, IT

AREVA NP, FR

Centro de Investigaciones Energéticas,
Medioambientales y Tecnoldgicas (CIEMAT), ES

CESI Ricerca, IT

Commissariat a I'Energie Atomique (CEA), FR
Del Fungo Giera Energia SpA, IT

Electricité de France (EDF), FR

Empresarios Agrupados, ES

Important public events

In addition to presenting at relevant interna-
tional conferences, CP-ESFR plans to hold five
open workshops. A one-week ‘open’ workshop
on sodium behaviour and safety took place
in Cadarache, France, on key elements of the
sodium fast reactor: choice, structural-mate-
rials behaviour, dedicated instrumentation
and safety related to sodium use. Information
about future workshops will be available on the
project website.
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Energovyzkum, CZ

Equipos Nucleares SA, ES

Institute for Radiological Protection and
Nuclear Safety (IRSN), FR

Institute of Physics of the University of Latvia, LT
Italian National Agency for New Technologies,
Energy and Sustainable Economic
Development (ENEA), IT

Forschugszentrum Karlsruhe, DE
Forschugszentrum Rossendorf, DE

Joint Research Centre - Institute for Energy
(JRC-IE), EU
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Joint Research Centre - Institute for the
Protection and Security of the Citizen
(JRC-IPSQ), EU

Joint Research Centre - Institute for
Transuranium Elements (JRC-ITU), EU

Nuclear Research and Consultancy Group, NL
Nuclear Research Institute Rez PLC, CZ

Paul Scherrer Institute, CH

SENER, ES

Universidad Politécnica de Madrid, ES
Universita degli Studi di Roma‘La Sapienza; IT
University of Karlsruhe, DE
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STORE

STORE is establishing a
platform to facilitate the
storage and retrieval of data

and corresponding biological

material from past, current and

future radiobiological studies.
The platform will make it easier
to share data and material
across the radiobiology

community.

SUSTAINING ACCESS TO TISSUES AND DATA FROM

RADIOBIOLOGICAL EXPERIMENTS

FACILITATING SHARING OF DATA

AND MATERIAL

Sharing data and material

The assessment of risks associated with radia-
tion exposure is based on knowledge gained
primarily from epidemiological studies of radi-
ation-exposed populations, in conjunction with
data from experimental animal studies. It also
draws on the results of biophysical, molecular
biological and cellular (in vitro) studies. Recent
developmentsin molecularand genetic research
provide new opportunities to further quantify
radiation exposure at the individual level. Ap-
plying this new knowledge to material and data
from previous studies is important for evaluating
new risk parameters. Indeed, sharing data and
biomaterials from publicly funded experimental
radiation science adds enormous value to the
original investment. Such an initiative will yield
substantial scientific rewards through reanalysis
and further investigation. The STORE platform
will facilitate the storage and retrieval of data
and the corresponding biological material from
past, current and future radiobiological studies.

Coordinator

Bernd Grosche

Federal Office for Radiation Protection (BfS)
Ingolstaedter Landstrasse 1

85764 Oberschleissheim, Germany

Tel. (49) 30 183 33 22 60

Fax (49) 30 183 33 22 05
bgrosche@bfs.de

The project’s concept...

The STORE platform will consist of a combined
'data warehouse’ as well as physical and/or
virtual repository to enable the sharing of ex-
perimental data sets and materials. Once the
platform has become active, it will provide
a single portal to radiobiological informa-
tion that is presently distributed over several
scientific centres worldwide. The project will
outline the necessary standard operating pro-
cedures (SOPs) for the evaluation of archived
tissue. STORE will also carry out an assessment
of viable financial models for the long-term
support of its radiobiology bioresource and
data warehouse.

Developing the best possible SOPs for the iso-
lation of RNA, DNA or proteins from samples
of archived biological tissues is important, as
advances in methodology have made it much
easier to extract DNA or RNA from archival ma-
terials. Rapid developments in proteomic (i.e.
protein-related) technology also make it pos-
sible to extract proteins from samples. These
methods should be efficient, reproducible and
applicable to a wide range of tissue, tumour
types and target genes.

Project details

Project type // Support Action
Project start date // 01/04/2009
Duration // 36 months

Total budget // EUR 1 352 736
EC contribution // EUR 983 987
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...and its strategy

STORE is providing a ‘one-stop-shop’ portal
that will allow scientists to access several in-
ternational databases, including the European
Radiobiology Archives, the Chernobyl Tissue
Bank (another FP7 project), the JANUS biomedi-
calresearch reactorand otheractive repositories.
In this way, researchers may find the materials
and data they need for a specific study, even
if the data is stored in a different country. This
undertaking will require making the STORE plat-
form interoperable with other databases.

STORE will archive raw data from radiobiological
experiments or, if necessary, provide'pointers're-
ferring to the data in public databases. It will use
existing material that is currently available (i.e.
held by consortium members or their affiliates),
or material that will become available during
the course of the project. The STORE portal will
provide a single point of access to integrated
biomaterial resources through standardised
request procedures. It will also be open to in-
dividual investigators and to funding agencies
as a potential central repository for data sharing.
This will greatly help to raise awareness among
the radiobiology community of the existence of
these resources, many of which may be under-
used because their availability is unknown.

EC project officer:

Katerina Ptackova

European Commission
Directorate-General for Research
Directorate Energy (EURATOM)

Unit J.2 - Fission

CDMA 1/60

1049 Brussels, Belgium
katerina.ptackova@ec.europa.eu

STORE will actively pursue materials arising from
ongoing research, and will physically archive
threatened material Benchmarks
will be set within the project for sample pres-
ervation and usability, and SOPs will be set for
adopting new technologies in the preparation
of material from tissue samples. The project
will also collect existing animal tissue samples,
and will gather materials that have arisen from
multi-centre studies on humans and animals

resources.

exposed to radiation.

Societal impact

It is important to save data and biological ma-
terials from publicly funded projects. Every year,
one or more local archives are lost, as curators
retire or storage space is taken away for other
purposes. It is essential that local endeavours
are transformed into national and international
efforts to provide safe storage for endangered
materials and data. STORE will provide a single
portal to maximise the use of biological materials
and data, and will promote collaboration across
the wider radiobiological community by facili-
tating data exchange and sharing materials.

Partners

Federal Office for Radiation Protection (BfS), DE
Helmholtz Centre Munich, DE

Imperial College London, UK

Integrated Biobank of Luxembourg, LU

Southern Urals Biophysics Institute, RU
Rijksinstituut voor Volksgezondheid en Milieu, NL
University of Cambridge, UK

University of Edinburgh — Edinburgh Cancer
Research Centre, UK

Important public events

STORE will be presented at major scientific
conferences and through publications in peer-
reviewed journals. A satellite symposium will
be held during the International Congress of
Radiation Research (ICRR) in Warsaw, Poland,
in 2011. Standards and benchmarks for quality
assessment will be openly accessible on the
project’s website.
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ALLEGRO

With an increasing population of

surviving cancer patients treated with

radiation therapy, the harmful effects

of the radiation on normal tissue are
becoming more evident. ALLEGRO

is investigating many of the aspects
of damage to normal, healthy tissues
surrounding tumour sites that are
not yet well understood. This applies
to both conventional treatment
techniques and emerging techniques
that make use of protons and

heavy ions.

Coordinator

Andrea Ottolenghi

Dipartimento di Fisica Nucleare e Teorica
Universita degli Studi di Pavia

Via Bassi 6

[-27100 Pavia, ltaly

andrea.ottolenghi@pv.infn.it

EURATOM FP7 RESEARCH & TRAINING PROJECTS
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EARLY AND LATE RISKS TO NORMAL/HEALTHY TISSUES FROM THE USE OF
EXISTING AND EMERGING TECHNIQUES FOR RADIATION THERAPY

SIDE-EFFECTS OF RADIATION

THERAPY

Towards safer radiotherapy

ALLEGRO is an initial two-year investigation into
the risks to healthy tissue from radiotherapy.
As the problems addressed will need longer-
term research, the ALLEGRO project is primarily
investigating the current state of knowledge,
summarising and disseminating available
information and providing a solid base for rec-
ommendations for further radiation-protection
research. The ALLEGRO consortium comprises
leading research institutes, hospitals and uni-
versity medical departments that are active in
developing new radiotherapy methods or opti-
mising existing methods.

Activities

ALLEGRO project partners are covering every
aspect of radiation damage to normal tissues
resulting from current and emerging radiother-
apy treatments. For example, measurements are
being taken of the ‘out-of-field radiation’(includ-
ing protons and carbon ions) that is scattered
from radiotherapy beams, exposing healthy
tissue outside the treated volume. Numerical
models will be made of these measurement
configurations; these models in turn will allow
researchers to assess the biological ‘effective-
ness’ of heavy particles and neutrons.
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Project details

Project type // Collaborative projects
Project start date // 01/02/09
Duration // 24 months

Total budget // EUR 3 917 300

EC contribution // EUR 2 599 350

www.allegroproject.org
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These experiments are expected to verify es-
timates of the extent to which a given dose
of radiation will affect normal tissue in actual
patients, as deduced from clinical databases.
The dose information will be applied to exten-
sive clinical databases to investigate current
methods for predicting both normal tissue
complications and radiation-induced second
cancers. This part of the investigation will eval-
uate current risk-modelling methods and test
the practicality of using conventional clinical
databases to perform sophisticated dose-risk
analyses.

The results of these activities will be reviewed
by experts from each of the participating in-
stitutions together with a specially selected
Scientific Advisory Committee. Following this
review, a series of focused documents will be
produced defining the current state of knowl-
edge and identifying all of the gaps that limit
the confidence with which clinicians can pre-
dict normal tissue response from a particular
treatment on a patient.

The expert forum will make a series of recom-
mendations to clinicians on minimising risks
to healthy tissues in treatment and optimising
treatment plans. It will also advise equipment
manufacturers on safety features to minimise
normal tissue risk, and provide the research
community with a detailed summary of current
knowledge and recommendations on future
data-collection and research activities.

EC project officer:

Roberto Passalacqua

European Commission
Directorate-General for Research
Directorate Energy (Euratom)

Unit J.2 - Fission

CDMA 1/81

1049 Brussels, Belgium
roberto.passalacqua@ec.europa.eu

Expected results

The ultimate purpose of the ALLEGRO proj-
ect is to help clinicians make better-informed
radiotherapy treatment decisions by taking
into account medium- and long-term harm to
normal tissue. There is a considerable amount
of upcoming new radiotherapy technology, all
of which promises to minimise normal tissue
damage. It will be essential to predict medium-
and long-term effects in order to evaluate these
competing technologies. ALLEGRO project
partners expect to produce solid recommen-
dations that will have an immediate impact on
both clinical practice and equipment design.
The most valuable contribution to society as a
whole will be the identification of gaps in exist-
ing knowledge and recommendations for the
direction of future research.

Partners

Academy of Sciences of the Czech Republic, CZ
Aarhus University Hospital, DK

Chalmers University of Technology, SE
Dresden University of Technology, DE
ESTRO, BE

GS| mbH, DE

Istituto Europeo di Oncologia, IT

Katholieke Universiteit Leuven, BE
Maastricht Radiation Oncology GROW, NL
Mount Vernon Hospital, UK

Paul Scherrer Institute, CH

Societal impact

Approximately one in three people in the de-
veloped world get cancer, and about half of
these are treated with radiotherapy. More and
more people are surviving for decades after
being undergoing radiotherapy for cancer; ac-
cordingly, medium- to late-term harmful effects
are becoming more significant. There are many
competing radiotherapy treatment methods,
each of which offers a trade-off between cost
and ability to spare normal tissue. Currently,
there is little solid science establishing ‘normal’
tissue damage from each method. This makes
it difficult to make informed treatment choices
for each patient. ALLEGRO specifically addresses
this problem, and as such has the potential to
positively impact the health of a large part of
the population.

Important public events

The European Society for Therapeutic Radia-
tion and Oncology (ESTRO) is a partner in the
ALLEGRO consortium. Project progress will
be published in the ESTRO Newsletter, which
is released quarterly. An ALLEGRO symposium
is also planned at the society conference, ES-
TRO 29, to be held in Barcelona in September
2010. The proceedings of this conference are
published in Radiotherapy and Oncology
(The Green Journal’). The final reports and
recommendations will also be published in a
peer-reviewed journal.

= Universitdtsklinikum Ulm, DE
= University Medical Centre Groeningen, NL

= University of Pavia, IT
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DETECT

After the Chernobyl accident in 1986,
many European countries installed
systems to monitor radioactive
contamination of the environment.
These systems are linked together
through a network and serve to
provide early warnings of nuclear
accidents. Many of the older
monitoring systems require updating,
and some regions would benefit from
new networks built with state-of-the-
art technology. DETECT is developing a
tool that will optimise the deployment
of environmental radiological
monitoring devices to be used during
nuclear emergencies, in some cases

in conjunction with portable devices.
This will help to ensure that nuclear
regulators and emergency response
organisations can quickly detect any
accidental releases of radioactivity into

the environment.

34 EURATOM FP7 RESEARCH & TRAINING PROJECTS
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DESIGN OF OPTIMISED SYSTEMS FOR MONITORING OF RADIATION AND
RADIOACTIVITY IN CASE OF A NUCLEAR OR RADIOLOGICAL EMERGENCY

IN EUROPE

EUROPEAN MONITORING
SYSTEMS FOR EFFICIENT
EMERGENCY RESPONSE

A new tool for emergency
response and decision
making

To make the most efficient use of European
monitoring resources and to optimise the way
decisions are made during emergencies, DE-
TECT is developing a planning tool for nuclear
regulators, nuclear emergency response organi-
sations and people operating nuclear facilities.
The software tool will also allow these opera-
tional specialists to improve their monitoring
activities.

DETECT project partners offer extensive ex-
perience in monitoring, data assimilation,
uncertainty handling, optimisation procedures,
atmospheric dispersion calculations, decision
support, stakeholder involvement and software
development. This combination of compe-
tencies, together with previous collaboration
experience on large national and international
projects, ensures that DETECT members will
work according to the highest standards of sci-
entific excellence to guarantee the operational
aspects of the end product.

Coordinator

Carlos Rojas-Palma

Carlos Rojas-Palma

Belgian Nuclear Research Centre (SCKeCEN)
Environment, Health and Safety Institute

200 Boeretang

2400 Mol, Belgium

Tel. (32) 14 33 28 27

Fax (32) 14 32 10 49
carlos.rojas.palma@sckcen.be

http://detect.sckcen.be

Optimising national
monitoring strategies

The DETECT consortium will provide direct and
practical guidance on the optimal design of
monitoring networks and strategies. Complete
planning and design of monitoring networks
will address technological needs from the
most local to the international scale, for ex-
ample from individual monitoring installations
in a fence surrounding a nuclear facility to the
whole plant-monitoring system, to regional and
national networks. DETECT will concentrate on
developing strategies to optimise national net-
works, which consist mainly of fixed stations.

The project will investigate the national net-
works of Belgium, Finland, Germany, the
Netherlands and Norway, performing optimi-
sation calculations for each country. Mobile
devices may improve the functionality of fixed
networks, and will be considered for each case.
‘Country scenarios' will be detailed based on in-
formation provided by both the end users and
DETECT project partners.

Project details

Project type // Collaborative project
Project start date // 01/07/2009
Duration // 30 months

Total budget // EUR 713 000

EC contribution // EUR 400 000



Expected results

DETECT is developing a software tool that al-
lows end users to test and develop monitoring
strategies for their specific needs. It will combine
the knowledge gained during country-specific
scenario calculations with the Member States'
monitoring guidelines. The end-product will be a
standalone, easy-to-use, JAVA-based application
with a graphical user interface.

Societal impact

The DETECT software tool will optimise the
deployment of environmental radiological
monitoring devices to be used during nuclear
emergencies. It will be mainly used by nuclear
regulators and nuclear emergency response
organisations, which are interested either in
renewing existing monitoring capabilities in-
stalled post-Chernobyl or in designing new
networks using state-of-the-art technological
advances. The adoption of this new tool will
ensure the early detection of any accidental
or incidental release of radioactivity into the
environment, which in turn will result in early
deployment of countermeasures to protect
the public.

EC project officer:

Michel Hugon

European Commission
Directorate-General for Research
Directorate Energy (Euratom)

Unit J.2 — Fission

CDMA 1/52

1049 Brussels, Belgium
michel.hugon@ec.europa.eu

Important public events

The DETECT website will offer updates on project
progress to the public and will also be used to
disseminate the ultimate product to end-users in
a restricted area. The project coordinator will or-
ganise stakeholder workshops in which DETECT
achievements can be shared with all European
emergency-response organisations.

Partners

Danmarks Tekniske Universitet Risoe, DK
Helmholtz Zentrum Muenchen, Deutsches
Forschungszentrum fuer Gesundheit und Umwelt
Gmbh (HMGU), DE

Karlsruhe Institute of Technology, DE

Statens Strélevern (NRPA), NO

Westfaelische Wilhelms-Universitaet Muenster, DE
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ACTINET-I3

Actinides are heavy elements, some
of which are created during the
production of energy from nuclear
fuel and remain as a component of
radioactive waste. Research in actinide
sciences is essential for managing
nuclear waste and for developing
future nuclear fuel, and several
European infrastructures currently
support this important research.

The ACTINET-I3 consortium aims to
reinforce the networking of these
infrastructures, and to facilitate their
efficient use by the European scientific

community. This will help maintain

Europe’s leading position in the field of

nuclear energy research.
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ACTINET INTEGRATED INFRASTRUCTURE INITIATIVE

NETWORKING ACTINIDE
RESEARCH FACILITIES

Strengthening the European
actinide science community

To maintain its leading position in the field of
nuclear energy, in terms of both safety and ef-
ficient use of natural resources, Europe must
reinforce its expertise and prepare a new gen-
eration of scientists and engineers. Indeed,
it is crucial to provide the next generation of
experts with ample research opportunities
so that they may make meaningful contribu-
tions, based on sound scientific bases, to new
actinide management strategies. However,
actinide science requires specific tools and
facilities that are only available in a limited
number of laboratories in Europe. As part of a
strategy to strengthen this highly specialised
community, the ACTINET-I3 consortium gath-
ers all the key players to coordinate existing
European actinide infrastructures.
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www.actinet-i3.eu

A network of facilities

The ACTINET-I3 partners are working to estab-
lish a network of actinide facilities across the
EU in order to better integrate and structure
the facilities’ operations, and to foster their
development in terms of both capacity and
performance. To make the best use of the facil-
ities, the consortium also supports and jointly
manages a programme that helps scientists
access appropriate infrastructures for training
and associated research projects.

Together with consortium member organisa-
tions, ACTINET-I3 is conducting a set of joint
research activities that will improve the perfor-
mance of infrastructures by developing new
instrumentations and/or data of common in-
terest. These activities will be complemented
by a virtual infrastructure which will provide
support in the fields of theory and modelling.

ACTINET-13 willalso help transnational research
teams with well-defined research topics gain
access to selected infrastructures that match
the team’s scientific and training needs.

Expected results

Although the nuclear power industry was
built on national policies, its objectives are
now shared at the international level. Attain-
ing the knowledge, know-how, tools and skills
necessary to sustain a thriving industry, share
costs and find consensus on scientific matters

Coordinator

Stéphane Bourg

Bat 400, CEA Marcoule, BP 17171
30207 Bagnols-sur-Céze, France
Tel. (33) 466 79 77 02
stephane.bourg@cea.fr




relies on a similar evolution in nuclear research
infrastructures. Beyond collaboration among
researchers, the challenge is now to ensure
the sustainable development of the European
Research Area (ERA) through a solid European
research infrastructure policy.

The European scientific community must be
able to benefit from the complementarities
of existing tools (e.g. facilities and virtual infra-
structures). To that end, appropriate rules for
the use of these tools must be implemented,
theirmanagementatthe European level should
be assured, and access should be granted to a
wider set of users, from academic researchers
to industrial partners. It is equally important to
stimulate complementarities of national tools.
This can be done by implementing coherent
European policies, both for their evolution and
future development.

Access to these pooled facilities willencourage
the development of joint research activities;
this in turn should have a strong structuring
effect. The infrastructures can also be used
in close cooperation with related EU-funded
research projects, including among others,
ACSEPT and F-BRIDGE. Information exchange
and potential cooperation will be considered
with similar networks of infrastructures (e.g. J-
ACTINET, recently established in Japan).

Students and young researchers will also ben-
efit from access to ACTINET-I3 facilities; this has
important implications for the training of fu-
ture actinide scientists and engineers.

Project details

Project type // Collaborative Project and
Coordination and Support
Action

Project start date // 01/10/2009
Duration // 36 months
Total budget // EUR 7 681 874

EC contribution // EUR 3 000 000

Societal impact

The major challenges of the nuclear industry,
from safety to waste management and envi-
ronmental impact, can be addressed only with
the development of expertise in actinide sci-
ences. ACTINET-I3 activities will make it easier
to conduct actinide science programmes in
Europe by increasing the set of possible ex-
periments available to researchers. It will also
promote the circulation of researchers be-
tween these facilities, thus contributing to
the spreading of excellence at the European
scale. Finally, ACTINET-I3 will foster training
and education activities, both through a spe-
cific training programme and by providing
students and young researchers the opportu-
nity to take advantage of a larger, connected
scientific community. In this respect, the very
existence of the network, and its support by
the European Commission, will make actinide
science much more visible and attractive to
students and young researchers.

An end-user group may also give rise to clients
such as industrial partners, which will add fur-
ther value to the network.

Important public events

Information on the activities and opportunities
offered by ACTINET-I3 will be available on the
website; in addition, a newsletter will be pub-
lished twice a year and two plenary workshop
meetings will be organised (one at midterm
and at another at the end of the project).

JRA MGT COM E&T Network between Access to facilities
Infrastructures and Users
JRAT Platform AnSS provide well defined access conditions CEA
JRA2 Website Others establish standardized proposal procedures ITU
JRA3 Others identify upgrades of instrumentation F2K
JRA4 PSI
FzD
Thul

Structure and activities of ACTINET-13

EC project officer

Katerina Ptackova
Directorate-General for Research
Directorate Energy (Euratom)

Unit J.2 - Fission

CDMA 01/060

1049 Brussels, Belgium
katerina.ptackova@ec.europa.eu

Partners

= Commissariat & I'énergie atomique et aux
énergies alternatives (CEA), FR
Centre national de la recherche scientifique
(CNRS), FR
ForschungszentrumDresden-Rossendorf(FZD), DE
LGI Consulting, FR
Institute for Transuranium Elements (JRC-ITU), EU
Karlsruher Institut fir Technologie (KIT), DE
Paul Scherrer Institut (PSI), CH
Royal Institute of Technology (KTH), SE
Victoria University of Manchester, UK

SUPPORT AND ACCESS TO INFRASTRUCTURES
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ENEN-

The nuclear industry relies on
highly trained people to safely run
and maintain existing installations

and build new ones. The ENEN-III
project will help to preserve nuclear

knowledge and skills in Europe by

creating a range of training schemes

designed to suit the needs of different
professions in the nuclear sector.
Special attention is devoted to the
training of professionals in the areas
of Generation lll and IV nuclear
reactors. The ECVET system will be
applied (European Credit systems for

Vocational Education and Training).
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EUROPEAN NUCLEAR EDUCATION NETWORK TRAINING SCHEMES

PRESERVING KNOWLEDGE AND
DEVELOPING SKILLS

Education for all

Major industrial organisations have the ex-
pertise and the money to hire engineers and
train them for specific duties through in-house
programmes, external courses and on-the-job
training. In contrast, providing staff with ad-
equate training is much more problematic for
smaller organisations and in countries where
recent nuclear energy policies have led to a
decrease in nuclear education and research
funding.

Well-designed training schemes are critical to
maintaining the safety and efficiency of exist-
ing nuclear installations as well as to planning
and building the next generation of facilities.
ENEN-III targets the structuring, organisation,
coordination and implementation of Europe-
an Fission Training Schemes (EFTS) to provide
training to professionals in nuclear companies,
research centres and regulatory bodies. The
schemes include courses, seminars and work-
shops covering all the skills needed for a healthy
nuclear sector.

Coordinator

Peter De Regge

ENEN Association

p/a CEA Centre de Saclay, INSTN Batiment
395

91191 Gif-sur-Yvette, France

Tel. (33) 1 6908 3421
peter.de-regge@cea.fr

The training schemes

The project is developing four training schemes
for specific posts in different sectors of the
nuclear industry. A basic training scheme is de-
signed for non-nuclear engineers and personnel
of nuclear facilities, contractors and subcontrac-
tors. Two technical training schemes address the
design and construction challenges of Genera-
tion Ill nuclear power plants and other nuclear
facilities. Another technical training scheme will
focus on research and development related to
the design of Generation IV reactors.

The training schemes will be developed accord-
ing to the systematic approach for training (SAT)
and will be tested by 30 nuclear engineers em-
ployed by nuclear power plants, their contractors
and their subcontractors. The schemes will also
be tested by 40 nuclear engineers involved in the
design and construction of Generation Il nuclear
power plants, as well as 10 engineers involved in
research and development on advanced, Gen-
eration IV nuclear reactors.

Project details

Project type // Coordination Action
Project start date // 01/05/2009
Duration // 36 months

Total budget // EUR 2 121 024
EC contribution // EUR 950 000
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Expected results

The training schemes help safeguard nucle-
ar knowledge in Europe by providing the
qualified and skilled professionals needed by
industry and research for the safe operation of
existing nuclear power plants, the construction
and safe operation of Generation Il plants, and
the design of the future Generation IV reactors.
The courses will also enhance the attractive-
ness of careers in the nuclear field.

The involvement in the EFTS of partners from
different countries, together with the applica-
tion of common examination standards and the
assessment of the EFTS components accord-
ing to accredited quality-assurance principles,
will facilitate mutual recognition of nuclear-
related qualifications and skills across the EU.
One of the objectives is to discuss the practical
implementation of existing instruments, such
as the ECVET (European Credit system for Voca-
tional Education and Training) following the EU
approach for continuous professional develop-
ment. A European Passport of Competences
or “Personal Transcript” recording the training
history of the individual throughout his or her
studies and career will represent tangible evi-
dence of the mutual recognition principle.

EC project officer:

Georges Van Goethem
European Commission
Directorate-General for Research
Directorate Energy (Euratom)
Unit J.2 — Fission

CDMA 1/47
1049 Brussels, Belgium
georges.van-goethem@ec.europa.eu

Societal impact

The development of the EFTS is expected to
help the nuclear community cope with the
shortage of highly educated graduates who
possess the qualifications and skills needed
to ensure the long-term viability of the sector.
Conducting courses, training sessions and in-
ternships in different organisations across the
EU will expose trainees to different approaches,
identities and cultures. This will benefit their in-
teractions with colleagues in an international
environment and is an important pedagogical
element of the EFTS.

The internationally coordinated EFTS opens up
career opportunities across the EU for trainees.
Employers will benefit from having a larger pool
of potential recruits whose qualifications and
skills are recognised Europe-wide.

ENEN-IIl Project Management
Committee at INSTN, Saclay

Partners

AREVA NP GmbH, DE

Budapest University of Technology and
Economics (BME), HU

Consorzio Interuniversitario per la Ricerca
Technologica Nuclear, IT

Delft University of Technology, NL
European Nuclear Education Network
Association (ENEN), FR

Helsinki University of Technology (TKK), FI
HMS Sultan, UK

Institute for Safety and Reliability (ISAR), DE

Institut National des Sciences et Techniques

Nucléaires (INSTN), FR

Important public events

ENEN-IIl has been present at many recent
high-level events, including the EU Research
Connection event and FISA 2009, both held in
Prague, Czech Republic; the International Con-
ference on Nuclear Power Safety and Nuclear
Education in Obninsk, Russia; and the Interna-
tional Atomic Energy Agency (IAEA) School of
Knowledge Management in Trieste, Italy. A
full list of events can be found on the project

website.

Josef Stefan Institute, SK
Lappeenranta University of Technology, Fl
Studiecentrum voor Kernenergie — Centre

d’Etude de I'Energie Nucléaire (SCK-CEN), BE
Technatom, ES

Universidad Nacional de Educacién a Distancia
(UNED), ES

Universidad Politecnica de Catalunya, ES
Universidad Politecnica de Madrid, ES
Université Catholique de Louvain, BE

University of Ljubljana, SI

University Politehnica Bucharest, RO
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ENETRAP-|

Nuclear technology is playing an

increasingly visible role in society:

the nuclear industry is flourishing,

medical applications involving
ionising radiation are growing in
number and radioactive materials
are being used in a wide range of
research and non-nuclear industrial
activities. Maintaining a high level of
competency in radiation protection
is therefore crucial to ensuring the
safe use of ionising radiation into the
future, across all applications. However,
the number of experts in radiation

protection is decreasing.

Computer simulation training
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EUROPEAN NETWORK FOR EDUCATION AND TRAINING IN RADIATION

PROTECTION - PART I

TRAINING EUROPEAN RADIATION
PROTECTION EXPERTS AND

OFFICERS

ENETRAP-II is developing European
standards for training schemes that
support students and professionals
in their efforts to gain and maintain
high-level radiation-protection
knowledge and skills. These training
schemes will comply with the
recommendations of the European
Basic Safety Standards, and will focus
specifically on vocational training for
radiation protection experts (RPEs)
and radiation protection officers

(RPOs).

Coordinator

Michéle Coeck

SCK-CEN Belgian Nuclear Research Centre
Boeretang 200

2400 Mol, Belgium

Tel. (32) 14 33 21 80

Fax (32) 14 33 25 84
mcoeck@sckcen.be

www.sckcen.be/enetrap2

European radiation-
protection experts and
officers

A wide variety of training programmes for
RPEs and RPOs are offered within the 27 EU
Member States, where differences in national
approaches in accreditation and recognition
pose significant obstacles to the mutual rec-
ognition of radiation protection expertise. The
ENETRAP-II project aims to facilitate the mutual
recognition — and thus mobility — of workers in
this important field.

ENETRAP-II consortium members have exten-
sive experience in radiation protection training
at different levels and in different sectors. They
are deeply involved with education and train-
ing (E&T) policy matters on national and
international levels, and most members also
have an advisory role with the national regula-
tory authority. The participation of the European
Nuclear Education Network (ENEN) Association
ensures close collaboration with the nuclear in-
dustry in Europe and beyond.

Project details

Project type // Coordination Action within
Euratom Fission Training
Schemes (EFTS) in all areas
of Nuclear Fission and
Radiation Protection

Project start date // 01/03/2009
Duration // 36 months

Total budget // EUR 1 473 115
EC contribution // EUR 800 000



The ENETRAP-II Advisory Board, which includes
amongst others representatives of the European
Network on Education and Training in Radiologi-
cal Protection (EUTERP) and the International
Radiation Protection Association (IRPA), helps
the project to balance E&T supply and demand.
It also ensures that the project receives regular
feedback from all stakeholders such as regula-
tory authorities, international organisations,
professional organisations, training providers,
research institutes, medicine and industry.

Activities

Together with results from the previous Euratom
project (ENETRAP), ENETRAP-II will use ques-
tionnaires to establish a European standard for
the training and recognition of RPEs and RPOs.
A training scheme with a common basis and
sector-specific specialised modules will be de-
veloped and put in place. Its effectiveness will
be monitored according to newly developed ap-
proaches. To support the training sessions, text
books in English and other course material will
be created. ENETRAP-II will also develop and ap-
ply a mechanism for the evaluation of training
courses and establish a recognised ‘quality label’
for training events.

EC project officer:

Georges Van Goethem

European Commission

Directorate-General for Research
Directorate Energy (Euratom)

Unit J.2 - Fission

CDMA 1/47

1049 Brussels, Belgium
georges.van-goethem@ec.europa.eu

One expected outcome of the project is a Eu-
ropean Passport for Continuous Professional
Development in Radiation Protection. This tool
will facilitate the mutual recognition of pro-
fessionals and, accordingly, their mobility in
Europe.

The ENETRAP-II website will give interested stu-
dents and professionals access to a database
listing all relevant training events and providers.
In addition, ENETRAP-II will make proposals to
bring together national initiatives in an effort to
attract early-stage radiation-protection research-
ers on a European level.

Expected results

ENETRAP-II will deliver a European standard for
the training of RPEs and RPOs, introduce a Eu-
ropean ‘quality label” for radiation protection
training, devise training sessions and initiate a
‘training passport’ that will facilitate the mutual
recognition and movement of workers in Europe.
[twill also contribute to a database of information
about all radiation protection training activities in
Europe. ENETRAP-II expects to be instrumental in
fortifying ongoing cooperation between regula-
tors, training providers and customers (e.g. the
nuclear industry and medical sector) in harmonis-
ing European requirements for the education and
training of RPEs and RPOs. The project will also

Partners

= Budapest University of Technology and
Economics Institute of Nuclear Techniques (BME-
NTI), HU
Commissariat & |Energie Atomique (CEA), FR
European Nuclear Education Network
Association (ENEN), FR
Federal Office for Radiation Protection (BfS), DE
Health Protection Agency, UK

Italian National Agency for New Technology,
Energy and Environment (ENEA), IT

Karlsruhe Institute of Technology, DE
Nuclear and Technological Institute, PT
Nuclear Research and Consultancy Group, NL

stimulate competence building and career devel-
opment in radiation protection, which will have
a significant impact on the EU's ability to meet
future demand.

Societal impact

ENETRAP Il will contribute to the implementa-
tion of European training schemes and training
material. It will develop a European recognition
system and encourage national authorities to
get on board. The results of the project may sig-
nificantly contribute to European Basic Safety
Standards by formulating a radiation protection
training scheme that represents an important
evolution of the present syllabus. ENETRAP-II
also puts forward key requirements for the rec-
ognition of RPEs.

Important public events

The first results of ENETRAP-Il were presented at
the International Conference on Education and
Training in Radiological Protection (ETRAP2009)
held in Lisbon, Portugal, in November 2009.
ENETRAP-II results will be presented at inter-
national conferences and other events in the
relevant fields of education and training, as well
as in radiation protection, such as the IRPA con-
ference held in June 2010 in Helsinki, Finland.

Spanish Research Centre for Energy, Environment

and Technology (CIEMAT), ES

Studiecentrum voor Kernenergie — Centre
d’Etude de I'Energie Nucléaire (SCK-CEN), BE
University Politehnica of Bucharest, RO
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PETRUS |l

Building expertise in the specific

areas of engineering and science to

address the geological disposal of

radioactive waste requires a unified
European effort over the next several
decades. The PETRUS Il project aims to
ensure the continuation, renewal and
improvement of the professional skills of
European specialists in this field. Close
collaboration between key training
providers, universities and radioactive
waste management agencies is central
to the project. PETRUS Il is committed
to developing common frameworks
for the implementation and delivery
of education and training (E&T)
programmes that can endure well

into the future.

Coordinator

Behrooz Bazargan Sabet
INPL — Ecole des Mines de Nancy
Parc de Saurupt

54042 Nancy, France

Tel . (33) 3 83 59 63 29 or

(33) 3 83 58 40 82

Fax (33) 383 57 18 85
behrooz.bazargan-sabet@
mines.inpl-nancy.fr
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TOWARDS A EUROPEAN TRAINING MARKET AND PROFESSIONAL
QUALIFICATION IN GEOLOGICAL DISPOSAL

LONG-TERM TRAINING NEEDS IN
GEOLOGICAL DISPOSAL

E&T supply and demand:
filling the gaps

PETRUS Il fills the gaps between the growing de-
mand for structured E&T in geological disposal
and the limited training programmes currently
on offer. The consortium comprises several ma-
jor European waste management organisations
as well as key members of the geological dis-
posal and E&T communities. The partners offer
scientific and technical competence in several
subspecialty areas of radioactive waste disposal.
PETRUS I takes a harmonised and structured
approach to E&T in geological disposal. It pro-
poses innovative strategies for sharing resources
between academia and industry, agreeing on a
common set of courses that meet quality stan-
dards while fostering mutual recognition and
Europe-wide accreditation.

Project details

Project type // Coordination and support
actions

Project start date // 15/01/2009
Duration // 36 months

Total budget // EUR 1 913 356
EC contribution // EUR 800 000

Mutual recognition and
accreditation

PETRUS Il takes a systematic approach to train-
ing, and is developing a dynamic system that
encompasses analysis and planning, develop-
ment and implementation, and evaluation and
validation processes. The analysis and planning
part involves assessing training needs and iden-
tifying existing resources. Development and
implementation, on the other hand, establishes
professional profiles, specific training areas and
priorities to ensure the adequacy of academic
curricula (i.e, for the European Master degree)
and training programmes. PETRUS Il makes in-
tensive use of ‘synchronous remote teaching,
which entails broadcasting live lectures to class-
rooms in several locations throughout Europe.

Evaluation and validation of geological disposal
E&T programmes will involve setting up appropri-
ate methods for assessing relevance and impact
as well as developing a model for accreditation
and mutual recognition. The project will test the
effectiveness of the developed programmes by
carrying out several pilot’sessions.

A network for E&T in geological disposal will also
be developed to sustain PETRUS II's objectives
beyond the time period of the project.

EC project officer:

Georges Van Goethem

European Commission

Directorate-General for Research
Directorate Energy (Euratom)

Unit J.2 — Fission

CDMA 1/47

1049 Brussels, Belgium
georges.van-goethem@ec.europa.eu

http://www.enen-assoc.org/en/training/for-nuclear-

community/efts-fp7/petrus



Expected results

PETRUS Il will develop adequate E&T schemes
and deliver courses that synthesise relevant prin-
ciples and themes from numerous disciplines in
radioactive waste disposal. The project partners
will also establish a framework for mutual recog-
nition and accreditation of E&T programmes in
this field. A long-term, self-supporting strategy
for collaboration between E&T providers and
end-users will be elaborated to ensure that these
activities will continue beyond the time period
of this project.

PETRUS Il expects to establish at least 100 hours’
worth of specialised, common, Master-level
courses for students in the geosciences. These
courses will represent 10 European Credit Trans-
fer and Accumulation System (ECTS) credits. The
programme meets the requirements set out by
the ENEN Association for obtaining the European
Master of Science in Nuclear Engineering, with
30 additional credits awarded for fundamental
courses and 20 for a Master thesis in geological
disposal. This PETRUS Il programme should be
operational in 2012, with around 30 students ex-
pected to enrol every year.

The PETRUS Il training programme will serve as
a framework for a qualification-oriented, modu-
lar programme and will use the European Credit
System for Vocational Education and Training
(ECVET).

Partners

= Agence nationale pour la gestion des déchets
radioactifs (ANDRA), FR
Agencija za radioaktivne odpadke (ARAO), SI
Cardiff University, UK
Empresa Nacional de Residuos Radiactivos,
SA, ES
European Nuclear Education Network
Association — Réseau Européen pour
I'Enseignement du Nucléaire (ENEN), FR

Gesellschaft fir Anlagen- und Reaktorsicherheit
mbH, DE

Institut National Polytechnique de Lorraine, FR

Instituto Tecnoldgico e Nuclear, PT

Societal impact

PETRUS I targets both professionals seeking
career-long training and scientists seeking qualifi-
cation. The project will help preserve knowledge
and bridge the gap between the growing need
for skilled professionals and the prospective
shortage of qualified employees.

By sharing common resources and assembling a
critical mass of specialists, PETRUS Il offers sup-
port for countries with modest nuclear facilities.
Building a common European framework for
E&T in geological disposal also helps secure the
match between labour-market supply and de-
mand, improves flexibility and removes practical
obstacles to professional mobility in Europe.

Evaluation/validation WP4
Accreditation, recognition

Development/Implementation

WP2
Training schemes
Prof. Development

WP5
Networking

ITC School of Underground Waste Storage and
Disposal, CH

Microbial Analytics Sweden AB, SE

Nuclear Decommissioning Authority, UK

Posiva Oy, Fl

Radioactive Waste Repository Authority, CZ
Technische Universitaet Clausthal, DE

Analysis/Planning WP1

and evaluation of resources

Important public events

A workshop has been organised for March 2010
to explore E&T priorities identified by regulatory
authorities, nuclear industries and subcontract-
ing companies. A database of training resources,
course content, geological-disposal events and
other relevant information will be developed
and regularly updated, to be made available via
the Internet.

Identification of needs

wP3
European Master
Common Courses

£LdM uswabeuepy

Support

WP6
Knowledge Management
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SNETP Ottice

The European Sustainable Nuclear
Energy Technology Platform (SNETP),
launched in September 2007, is a forum

supporting technological developments

in nuclear fission as part of a sustainable,

low-carbon energy mix. SNETP members
share a common vision and work
together to make the most of European
scientific and engineering resources. The
purpose of SNETP Office is to provide
professional support for the ongoing
management of SNETP’s

many operations.

Secretariat at work
© Courtesy of LGl Consulting
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SECRETARIAT OF THE
SUSTAINABLE NUCLEAR ENERGY
TECHNOLOGY PLATFORM

Efficiency, reactivity, impact
and visibility

Aninformal secretariat evolved from the organis-
ing committee of the SNETP Launch Conference,
but it soon became apparent that a full-time
commitment was needed from a professional
organisation with expertise in project manage-
ment and communication. LGl Consulting, a
project management consultancy company
with thorough experience in European projects
related to the nuclear field, was called on to act
as the main support organisation.

SNETP Office offers logistical support to ensure
that the activities of the SNETP Working Groups
are efficient, and acts as a centralised, perma-
nent entry point for the platform. It also ensures
maximum impact and dissemination of the ac-
tivities of the SNETP and of its Working Groups,
in addition to improving the visibility of SNETP
through enhanced website management and
participation in major international events.

Coordinator

Vincent Chauvet

LGI Consulting

37, Rue de la Grange aux Belles

75010 Paris, France

Tel. (33) 675 39 87 27

Fax (33) 800 74 18 53
vincent.chauvet@lgi-consulting.com

www.snetp.eu

Logistics and
communications:in good
hands

As a central point of contact for SNETP, the
secretariat provides logistical and secretarial
support. The dedicated office and staff facili-
tates interactions with platform members and
external organisations, handles the profession-
al publication and distribution of documents
produced by the Working Groups, sets up
meetings of the platform management and
working groups, organises the General Assem-
bly and manages day-to-day secretarial duties.

The secretariat is responsible for communica-
tionactivitiessuchasthe upgrade, maintenance
and continuous management of the SNETP
public and private websites, the elaboration
of a communication strategy and action plan,
and the creation of a communication ‘toolkit’
(e.g. newsletters, factsheets, slide shows, stand
material, posters). It also organises SNETP par-
ticipation in important international events.
Finally, it interacts with other related initiatives,
such as the European Nuclear Energy Forum
(ENEF), the SET-Plan Information System (SETIS)
and the Implementing Geological Disposal
Technology Platform (IGD-TP).

Project details

Project type // Support Action
Project start date // 01/12/2008
Duration // 24 months

Total budget // EUR 991 958

EC contribution // EUR 700 000




Expected results

SNETP Office will ensure the smooth operation
of the organisational and logistical aspects of
SNETP. This will make the platform’s work more
effective, as demonstrated by the finalisation,
design and publication of the SNETP Strategic
Research Agenda (SRA) in June 2009. More than
3000 copies of the SRA were distributed in the
first two months to SNETP members and other
relevant stakeholders. Publication of the De-
ployment Strategy is expected in June 2010.

EC project officer:
Michel Hugon

European Commission
Directorate-General for Research
Directorate Energy (Euratom)
Unit J.2 - Fission

CDMA 1/52
1049 Brussels, Belgium
michel.hugon@ec.europa.eu

Societal impact

In addition to facilitating the platform’s routine
operations, SNETP Office will enhance the visibil-
ity of the platform and improve communication
between SNETP and the public, EU and national
decision makers, as well as the nuclear indus-
try and the nuclear scientific and engineering
research communities. The project’s communi-
cations strategy comprises a complete ‘toolkit;
from an upgraded public website to newslet-
ters and participation in important international
events. In its communications materials, SNETP
presents important facts about the overarch-
ing aims of the nuclear industry and research
community, specifically targeting a non-expert
audience. Areas of general concern are also ad-
dressed, such as CO2 emissions, sustainability
and economic aspects. Effective communication
is essential for demystifying the nuclear industry,
as well as for including all stakeholders in mean-
ingful public dialogue and decision making.

Partners

Commissariat & |'Energie Atomique, FR
E.ON Kernkraft, DE

Forum Atomique Européen, BE

LGI Consulting, FR

Ustav Jaderneho Vyzkumu Rez A.S., CZ

Important public events

SNETP Office is organising the Second General
Assembly in September 2010. The secretariat
has organised participation in past events in-
cluding Research Connection 2009, Sustainable
Development 2009, FISA-2009, International
Conference on Structural Mechanics in Reactor
Technology (SMIRT-20), GLOBAL 2009 and Stra-
tegic Energy Technology (SET)-Plan Conference.
The secretariat also organised a Nuclear Work-
shop held in Brussels, Belgium, in October 2009,
leading up to the SET-Plan Conference.

SNETPF

SUSTATHARLE MNucLEAR ENERGY
TecusoLooy PLaTFORM

© Courtesy of LGl Consulting
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TENEB

In the highly unlikely event of a
large-scale radiological accident or

a terrorist attack involving a nuclear
facility, radiation exposures can vary
considerably. An important initial step
in the medical response is the triage

of patients according to the severity of
exposure using biological dosimetry.

In Europe, there are several competent
laboratories, but each can perform dose
assessments for incidents involving only
a few people. TENEB will perform a small
study to determine the feasibility of
creating a network of these laboratories
in order to be better prepared for a

radiological mass casualty event.

EURATOM FP7 RESEARCH & TRAINING PROJECTS
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TOWARDS A EUROPEAN NETWORK OF EXCELLENCE

IN BIOLOGICAL DOSIMETRY

PREPARING FOR MASS
CASUALTY EVENTS

Integrating European
excellence

Euratom is considering whether to publish a
call for proposals to fund a European Network
of Excellence (NoE) for biological dosimetry (i.e.
cytogenetic and related assays) to assess ra-
diation mass casualties. Such a network would
serve to strengthen European scientific and
technical excellence in biological dosimetry. An
outcome would be preparedness for assessing
radiation casualties in any of the 27 EU Mem-
ber States and some Associated Countries. The
TENEB advisory group was set up to establish
the current status of biological dosimetry across
Europe and to advise Euratom on the feasibility
and operation of a NoE.

Coordinator

Andrzej Wojcik

Centre for Radiation Protection Research
Department of Genetics,

Toxicology and Microbiology

Stockholm University
Svante Arrhenius vag 16E
106 91 Stockholm, Sweden
Tel. (46) 816 12 17

Fax (46) 816 43 15
awojcik@gmx.net

www.teneb.eu

Scattered expertise

In order to assess the status of biological dosim-
etry in the EU, a letter was sent to the radiation
protection authorities of each of the 27 Mem-
ber States, plus Norway and Switzerland. The
letter included a technical questionnaire to be
passed on to the appropriate laboratories. The
same questionnaire was independently sent to
23 additional laboratories known personally to
the TENEB participants.

Of the countries surveyed, 15 have biological
dosimetry laboratories of varying proficiencies.
Of these 15 countries, most have only 1 labora-
tory; however, 5 countries have between 2 and
5 laboratories capable of undertaking biologi-
cal dosimetry. The total number of operational
laboratories is 24; 7 are university-based, 16 are
located in governmental bodies (including re-
search institutions and hospitals), and 1 is under
military jurisdiction.

The dicentric assay, which tests the effect of
radiation exposure on genetic material, is estab-
lished in 21 laboratories. The overall capacity of
those 21 laboratories to perform biological do-
simetry in a triage mode is around 1 500 victims
per week. This calculation was based on the
trained staff at the time of the questionnaire,
asking the laboratory head to assess the capac-
ity based on the scoring of ‘50 cells per victim
The total capacity of these laboratories to per-
form biological dosimetry in the full mode (500
cells per victim) is approaching 200 victims
per week. The micronucleus assay, a similarly

Project details

Project type // Support action
Project start date // 02/01/2009
Duration // 6 months

Total budget // EUR 76 869

EC contribution // EUR 47 868



specialised test, is established in 15 laboratories.
The overall capacity of those 15 laboratories to
perform biological dosimetry in a triage mode is
around 900 victims per week (500 binucleated
cells per case).

The dicentric and micronucleus assays are
the most widely applicable. However, other
laboratories have expertise in other tests: 11 lab-
oratories have the gamma-H2AX assay, 9 have
PCC (premature chromosome condensation)
and 17 have FISH (fluorescence in situ hybridi-
sation). In general, most laboratories expressed
their intention to extend the range of assays
that they can undertake. At any given moment,
the combined consumables stockpile of the 15
laboratories would enable 1 000 blood samples
to be processed. In many countries, restocking
can be achieved within 48 hours.

EC project officer:

Katerina Ptackova

European Commission
Directorate-General for Research
Directorate Energy (Euratom)

Unit J.2 - Fission

CDMA 01/060

1049 Brussels, Belgium
katerina.ptackova@ec.europa.eu

Assessment of viability

Of the 27 Member States, 18 recognise the ne-
cessity to perform biological dosimetry and 15
have established laboratories operating. Most
are integrated in national emergency response
planning and are regularly performing dose
assessment on individual cases that arise from
time to time in industry and medicine.

Over many years, often with European Com-
mission research funding, a good level of
collaboration has developed among many of
these laboratories on biological dosimetry-
related research. However, there has been no
substantial funding for biological dosimetry per
se. A few laboratories have recognised the need
for networking and set up formal agreements
for mutual assistance for serious radiological
events. This forms an ideal basis for expansion
to a European NoE. Networking at the European
level has the potential to enhance and improve
the existing resources to form an efficient and
prepared network across Europe.

The long-term expertise and integration of
the laboratories in their national governmen-
tal structures make it highly probable that
a network would be sustained beyond the
period when European Commission funding
has ceased.

Partners

Bundesamt fiir Strahlenschutz, DE
Health Protection Agency, UK

Institut de Radioprotection et de Soreté Nucléaire
(IRSNJ, FR
Stockholm University, SE

Preparing for mass casualty

The European Community has a large number
of biological dosimetry laboratories but each
laboratory has a limited capacity and cannot
handle a mass casualty event. A surge can only
be handled by European cooperation. There is a
strong willingness among the European labora-
tories to come together as a network to prepare
for a mass casualty event somewhere in Europe.
The governmental funding of most laboratories
is assured. This is an essential prerequisite for a
sustained, interacting network across Europe.
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FU-NMR-An

Valuable information about actinide
elements can be obtained using
techniques based on nuclear

magnetic resonance (NMR). EU-

NMR-An is a small project that

builds European competence in
NMR while identifying future trends
and promising application fields in
NMR actinide research. By so doing,
the project ultimately supports

the establishment of a European
Competence Centre for NMR

on Actinides.

Coordinator

Melissa A. Denecke

Karlsruhe Institute of Technology

Institut fir Nukleare Entsorgung
Hermann-von-HelmholzPlatz 1

74344 Eggenstein-Leopoldshafen, Germany

Tel. (49) 7247 82 55 36
Fax (49) 7247 82 39 27
melissa.denecke@kit.edu
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TOWARDS A EUROPEAN COMPETENCE CENTRE FOR NUCLEAR
MAGNETIC RESONANCE ON ACTINIDES

BRINGING TOGETHER EUROPE’S
NMR AND NUCLEAR RESEARCH

COMMUNITIES

A European Competence
Centre for NMR on Actinides

Europe suffers a deficit in NMR capacity for in-
vestigations involving radionuclides (atoms
with an unstable nucleus), in particular the ra-
dioactive elements known as actinides. Because
of the high demands placed on infrastructures
and the very high standards of nuclear licens-
ing, only a few nuclear research installations
in Europe are suited for the establishment of
active NMR facilities. The Karlsruhe Institute of
Technology-Institute for Nuclear Waste Dis-
posal (KIT-INE) and the European Joint Research
Centre Institute for Transuranium Elements
(JRC-ITU), both located on the same site in Ger-
many, are collaborating to establish a European
Competence Centre for NMR on Actinides. This
Centre would provide access to NMR techniques
specific to radionuclide research. Such access is
not otherwise available: there are no solid-state
NMR instruments in Europe and only a few ex-
ist for studying liquid samples (e.g.,, ATALANTE in
Marcoule, France). The EU-NMR-An project takes
the first step towards the establishment of this
much-needed Centre by bringing together Eu-
rope’s NMR and nuclear research communities.

Project details

Project type // Coordination and Support
Action

Project start date // 01/10/2010
Duration // 9 months

Total budget // EUR 172 546

EC contribution // EUR 125 300

www.eu-nmr-an.eu

Building an NMR community

EU-NMR-An will focus on two basic activities:
the establishment of an expert roundtable and
the organisation of a workshop on NMR investi-
gations of actinide materials. The focus of these
activities will be meeting experimental needs,
specifying required NMR instrumentation and
infrastructure, and building competence for
the European Competence Centre for NMR on
Actinides. The Centre can be established only
through dialogue with the actinide research
community and established NMR scientists. The
workshop, planned and organised by the expert
roundtable, will include key members of both
communities. One goal of the event is to plan
the facilities that will be needed in the future by
European nuclear institutes and universities.

EC project officer:

Katerina Ptackova

European Commission
Directorate-General for Research
Directorate Energy (Euratom)

Unit J.2 — Fission

CDMA 01/060

1049 Brussels, Belgium
katerina.ptackova@ec.europa.eu




Expected results

The EU-NMR-An project will establish synergis-
tic collaboration between European institutions
and experts from around the world specialising
in NMR investigations of radioactive material.
The new NMR nuclear facilities, foreseen as part
of the European Competence Centre for NMR
on Actinides, will be unveiled to a broad base of
potential European users at the workshop.

The workshop will provide a platform for the
discussion of challenges in applying magnetic
techniques such as NMR to studies of paramag-
netic f-elements (i.e. those that belong to the
actinide or lanthanide series in the table of ele-
ments), a little-explored realm at present. Some
advanced NMR techniques have not yet been
used in studies of paramagnetic f-element (i.e.
lanthanide and actinide) systems, which are
long-lived and highly toxic components of ra-
dioactive waste.

Partners

CEA Marcoule, FR

Karlsruhe Institute of Technology, DE
Royal Institute of Technology, SE
Université de Liége, BE

University of Cambridge, UK

Joint Research Centre Institute for Transuranium
Elements, EU

Societal impact

NMR facilities and competence, when available
to the European actinide community, will pro-
vide fundamental insights into the chemistry
and physics of these f-elements and, accord-
ingly, into some of the central questions of
electronic structure-bonding relationships. New
insights from NMR experiments are expected to
secure fundamental understanding of the fac-
tors contributing to the stability, reactivity and
behaviour of f-elements. This may advance our
knowledge to a level that enables precise pre-
diction of the stability and reactivity of a given
f-element complex. These advances, in turn, po-
tentially have significant impact on a wide field

of applied research, including irradiated fuels
and waste management.

Important public events

Results will be disseminated on the project
website, including providing copies of presenta-
tions given at the European Radioactive Nuclear
Magnetic Resonance (EURACT-NMR) Workshop.
EU-NMR-An contributes to education and train-
ing of young researchers by inviting students to
attend scientific presentations at the workshop.

Members of the NMR expert roundtable at their kick-off meeting in October 2009. From left to right:
lan Farnan (University of Cambridge, UK), Herman Cho (Pacific Northwest Laboratories, US),

Jean F. Desreux (University of Liége, BE), Daniel Meyer (CEA, FR), Andreas Geist (KIT-INE, DE),

Melissa A. Denecke (KIT-INE, DE), Zoltdn Szabé (KTH, SE) and Joe Somers (JRC-ITU, EU)

EUSNMR
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EUROPAIRS

To reduce the greenhouse gas

(GHG) contribution of industrial heat
applications such as hydrogen and
transport-fuel production, an innovative
technology, the (Very) High Temperature
Nuclear Reactor ((V)HTR), could provide
an alternative to fossil-fuel boilers. The
(V)HTR is able to cogenerate electricity
and large amounts of low-carbon
process heat, and promises both

high efficiency and advanced safety
features. Its modular design provides the
flexibility needed for efficiently powering
energy-intensive processes. Nuclear
cogeneration has the potential to
significantly contribute to a low-carbon
economy and reduce the demand for
fossil fuels. EUROPAIRS unites the nuclear
community and conventional industries
to address the challenges of coupling the

nuclear heat source with the end user,

and to assess the viability of this new

technology in a crucial step

towards demonstration.
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END-USER REQUIREMENTS FOR INDUSTRIAL-PROCESS HEAT
APPLICATIONS WITH INNOVATIVE NUCLEAR REACTORS FOR A

SUSTAINABLE ENERGY SUPPLY

ELECTRICITY AND PROCESS
HEAT FOR INDUSTRY

Nuclear cogeneration for
industry: a decisive step
towards a CO*-lean Europe

EUROPAIRS is paving the way for the develop-
ment of an industrial demonstrator that will
cogenerate power and heat for industrial pro-
cesses (e.g. fuel production, steel manufacture).
The goal is to establish strategic links between
all involved communities and to collaborate on
the development of (V)HTRs for such applica-
tions. The EUROPAIRS consortium gathers world
leaders in nuclear engineering and research, as
well as nuclear safety and conventional process
engineering. Importantly, it includes represen-
tatives from relevant industries (end-users) and
collaborates with international initiatives based
in the US and South Africa.

Forging strategic
partnerships

The coupling between the nuclear heat source
and the industrial application (i.e. the end-user)
poses myriad technical challenges and requires
innovation on many levels. EUROPAIRS provides
an opportunity for end-users to interact directly
with the nuclear community in addressing
these challenges.

Coordinator

Edgar Bogusch

AREVA NP GmbH
Paul-Gossen-Strasse 100
91052 Erlangen, Germany

Tel. (49) 9131 90 09 11 49
Fax (49) 2131 90 09 40 98
edgar.bogusch@areva.com

www.europairs.eu

EUROPAIRS project partners are forging strategic
partnerships between the key players in nuclear
technology and industrial end-users. The project
also aims to establish the boundary conditions
(i.e. the technical, industrial, economical, licens-
ing and safety requirements) of future nuclear
cogeneration systems connected to industrial
processes, and to investigate and integrate all
licensing questions early in the development
process. An important aspect of EUROPAIRS s
the elaboration of a roadmap for the develop-
ment of a demonstration plant that will couple
a (V)HTR with an industrial process.

Expected results

EUROPAIRS will define the boundary conditions
for nuclear cogeneration systems, investigating
the temperatures, pressures, flow rates, power
and the various coupling options with indus-
trial processes. This is an important step in the
development of a demonstrator that meets the
needs of industrial heat consumers.

The safety analysis of the nuclear heat source
and its interface with an industrial facility will
be a key upfront input for the development of
a prototype. Considering safety aspects early on
will enhance the design and smooth the licens-
ing process of the demonstration plant.

Project details

Project type // Coordination and Support
Action

Project start date // 01/09/2009
Duration // 21 months

Total budget // EUR 1 370 350
EC contribution // EUR 800 000



Allinformation will be summarised in a roadmap
towards demonstration. Based on the above in-
puts, the project will assess fuel-cycle scenarios
(ie, resource availability and waste) for future
(V)HTR deployments and will produce a clear,
realistic, consistent and comprehensive work
programme. The strategic partnership between
nuclear technology and process-heat industrial
end-users is the strength of the project, ensur-
ing that the EUROPAIRS work programme can
become a reality.

Societal impact

The power sector contributes to one fifth of
European greenhouse gases emissions; the
remaining emissions originate from fossil-fuel
combustion, notably in many industrial heating
processes. Nuclear cogeneration systems have
the potential to significantly change the situ-
ation: they may replace many of the fossil-fuel
boilers that produce heat for industry. Industrial
heat production represents a significant market,
and using nuclear energy instead of burning
fossil fuels would avoid large amounts of direct
GHG emissions.

EC project officer:

Panagiotis Manolatos
European Commission
Directorate-General for Research
Directorate Energy (Euratom)
Unit J.2 - Fission

CDMA 1/47
1049 Brussels, Belgium
panagiotis.manolatos@ec.europa.eu

In the longer term, nuclear cogeneration could
produce hydrogen and recycle CO2 to synthetic
hydrocarbon fuel, making a cogeneration plant
an effective CO2 sink. Nuclear cogeneration
offers a realistic potential to enhance the EU's
security of supply by consuming less fossil fuel
and by building a bridge to a hydrogen-based
economy. Nuclear cogeneration can signifi-
cantly contribute to a CO2-lean economy, in
compliance with the EU's Strategic Energy
Technology (SET) Plan targets. Development,
construction and deployment of such systems
could create jobs and establish the EU as a
world leader in this area.

Partners

L'Air Liquide, FR

ArcelorMittal, FR

AMEC-NNC, UK

Areva NP GmbH, DE

Areva NP SAS, FR

Baaten Energy Consulting, NL
Forschungszentrum Jilich GmbH, DE

Fortum Power and Heat Oy, FI

Gesellschaftfir Anlagen-und Reaktorsicherheit, DE
Institute for Radiological Protection and Nuclear
Safety (IRSN), FR

Joint Research Centre — Institute for Energy, EU
Koninklijke DSM N.V., NL

Important public events

An open workshop will be organised at the
end of the project to present EUROPAIRS
results. EUROPAIRS will also participate in in-
ternational conferences on nuclear and other

technologies.

Antares Design

LGl Consulting, FR
North West University, ZA
Nuclear Research and Consultancy Group, NL

Pebble Bed Modular Reactor Company (Pty)
ltd, ZA

Prochem, PL

Rolls-Royce Power Engineering plc, UK
SAIPEM, FR

Solvay S.A., BE

Technip KTI, IT

Tractebel Engineering (GdF Suez), BE

TOV Nord, DE

Zaklady Azotowe Kedzierzyn S.A., PL
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NUCI-EU

Research and technology

development in the area of nuclear

fission and radiation protection under

the Euratom programme is booming.
However, there is a clear need for
greater coordination of research
activities at both European and global
levels in order to further stimulate
innovation and improve the EU’s
competitiveness worldwide. NUCL-EU
aims to create an efficient, proactive
and sustainable National Contact
Point (NCP) network with a view to
stimulating closer cooperation among
all the NCPs in the

Euratom Programme.

REINFORCING THE NETWORKING OF FP7 NATIONAL CONTACT
POINTS (NCP) AND THIRD COUNTRY CONTACTS IN THE EURATOM

FISSION PROGRAMME

NETWORKING NCPS FOR A
STRONGER GLOBAL RESEARCH

COMMUNITY

NCPs: gateways to
the Euratom research
programmes

Across Europe, Euratom NCPs play a key role in
providing information and guidance on the Eur-
atom research framework programme to local
researchers. As well as raising awareness about
the funding opportunities available, NCPs help
potential applicants find partners and prepare
and submit project proposals. NCPs also offer
support to researchers during the project itself
by providing advice on management and ad-
ministrative issues, for example. Euratom NCPs
are present in all EU Member States as well as in
several other countries worldwide.

NUCL-EU brings together Euratom NCPs from
Europe and beyond who have significant expe-
rience in the promotion of European research,
particularly in the fields of nuclear fission and
radiation protection. The aim of the initiative is to
create an efficient, proactive and sustainable net-
work of well-informed, skilled NCPs with a view
to improving the quality of services they provide.
The initiative also makes it easier for researchers,
particularly those based outside the EU, to par-
ticipate in the Euratom research programme.

Coordinator

Chiara Pocaterra

APRE, Agency for the Promotion of European
Research

Via Cavour 71

00184 Rome, ltaly

Tel. (39) 06 489 399 93
pocaterra@apre.it

Networking NCPs

The activities carried out under NUCL-EU will
help to create a common basis of know-how re-
garding Euratom FP7 issues through innovative,
hands-on and interactive training measures.

Training courses will help to enhance the pro-
fessional skills of Euratom NCPs in a number of
key areas, including the Euratom FP7 rules for
participation, grant agreements, financial rules,
consortium agreements, intellectual property
rights (IPR) and project management, as well
as drafting a successful proposal and negotiat-
ing the proposal. The courses also cover EU and
Euratom policies and agreements, such as the
European Fusion Development Agreement, the
ITER (fusion reactor) Agreement and the Sus-
tainable Nuclear Energy Technology Platform.

All Euratom NCPs are welcome to participate in
the courses, and training materials will be made
available on the project website. Twinning and
mentoring schemes will facilitate the flow of in-
formation and skills between the NCPs.

In addition, NUCL-EU will organise transnational
workshops in the new EU Member States. These
events will provide local researchers with the
opportunity to obtain information and advice
on how to get involved in the Euratom research
programme.

Project details

Project type // Coordination Action
Project start date // 01/10/2009
Duration // 36 months

Total budget // EUR 349 000

EC contribution // EUR 349 000
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Expected results

The NUCL-EU project will significantly raise the
quality of NCP support services across Europe
and beyond in the field of nuclear fission and
radiation protection. It will also reinforce the
links between Euratom NCPs through efficient
sharing of information, experiences and best
practice. By working together in this way, less
experienced NCPs will be able to learn from
more experienced ones. As a result, the wider
nuclear research community will benefit from a
higher and more consistent level of services and
information. This will make it easier for newcom-
ers, especially those from outside the EU, to gain
access to the Euratom research programme and
raise the quality of proposals submitted. The
networking aspect of NUCL-EU will also make it
easier for researchers to find potential partners
in other countries.

EC project officer:

Katerina Ptackova

European Commission
Directorate-General for Research
Directorate Energy (Euratom)

Unit J.2 - Fission

CDMA 01/060

1049 Brussels, Belgium
katerina.ptackova@ec.europa.eu

Societal impact

NCPs play a crucial role in the Euratom re-
search Framework Programmes as providers of
information and assistance to both potential
participants in new projects and beneficiaries
in ongoing projects. Moreover, due to their
closeness to the European research community,
the NCPs are perceived by the European Com-
mission as important sources of feedback on
possible challenges in the implementation of
the Framework Programmes.

By enhancing the quality of services provided
by Euratom NCPs, NUCL-EU will ensure that the
best research groups are able to take full advan-
tage of the opportunities available under the
Euratom research programmes. Finally, by im-
proving the coordination of research activities,
NUCL-EU will strengthen the competitiveness
of Europe’s nuclear industry on the global level.

Partners

= Agenzia per la Promozione della Ricerca
Europea (APRE), IT
Instytut Podstawowych Problemow Techniki,
Polskiej Akademii Nauk (IPPT), PL
Nuclear Research Institute Rez Plc (UJV), CZ
Research Promotion Foundation, CY
Slovenian Nuclear Safety Administration

[SNSA), SI

South African Nuclear Energy Corporation Ltd
(Necsa), ZA

VUJE a.s., SK
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EBSSYN

Geological disposal of long-lived

radioactive waste requires several
‘man-made; or engineered, barriers
between the waste and the accessible
environment. EBSSYN will synthesise
a multi-year European Commission
(EC) and Nuclear Energy Agency

/ Organisation for Economic Co-
operation and Development (OECD/
NEA) -sponsored project on the
engineered barrier system (EBS) to be
used in geological disposal. The EBS
project has examined how to design,
characterise, model and assess the
performance of the EBS, and how to
integrate EBS issues in the safety case

for disposal.

Coordinator

David Bennett

TerraSalus Limited

Orchard House, Church Lane, Bisbrooke
LE15 9EL Rutland, United Kingdom

Tel. (44) 1572 82 17 97

davidbenneti@terrasalus.co.uk
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A JOINT EUROPEAN COMMISSION/NUCLEAR ENERGY AGENCY
‘ENGINEERED BARRIER SYSTEM’ PROJECT SYNTHESIS REPORT

ASSESSING ENGINEERED BARRIER
SYSTEMS FOR SAFE WASTE

DISPOSAL

EBS: Common views
on key issues

EBSSYN is being conducted by TerraSalus
Limited (UK) in collaboration with a European
Commission/NEA-coordinated  task  group
comprising representatives from the Euro-
pean Commission and the NEA, as well as
from national radioactive waste management
and disposal organisations in Canada, Finland,
France, Germany, Japan, Spain, Sweden, Swit-
zerland, the UK and the US.

This project involves the preparation of a syn-
thesis report on EBSs and the safety of deep
geological repositories for long-lived radio-
active waste. The objective of the report is to
bring together the main conclusions from a se-
ries of international workshops on the EBS.

The EBSSYN report presents the current un-
derstanding of the role that EBSs play in the
disposal system and in the safety case. The
report also relates common views on how in-
tegration is necessary to achieve successful
design, construction, testing, modelling and
performance assessment.

The report describes progress regarding EBS
studies that occurred during the course of the
OECD/NEA EBS project, identifies key messages
from the EBS workshops, discusses specific ex-
amples from national disposal programmes,
and identifies open issues where further chal-
lenges may exist.

Project details

Project type // Coordination and
support action

Project start date // 01/12/2008

Duration // 12 months

Total budget // EUR 25 000

EC contribution // EUR 25 000

Fostering understanding

The EBS has a central role in the safety case for
disposal. EBS design and optimisation requires
a significant work programme typically lasting
from several years to several decades. During
such a programme, it is essential to maintain
good links all the way from the fundamental
understanding of the processes and phenome-
na that may affect the behaviour of the wastes,
the EBS materials and the host rock, to their
representation in safety assessments.

The rationale for the project was to enhance
understanding of how safety cases for disposal
can be used to integrate results from various
activities. These activities include defining the
requirements of the disposal system and the
EBS; understanding the materials of the EBS
components and the processes that may affect
them; modelling the behaviour and perfor-
mance of the EBS components; demonstrating
that the EBS can be manufactured, constructed
and installed; and providing reasonable as-
surance that the disposal system will provide
acceptable levels of safety.




Expected results

The key result from EBSSYN will be a highly
visible international publication that directly
addresses many issues associated with perfor-
mance and safety assessment for geological
repositories, as well as giving high-level guid-
ance on approaches to repository design and
implementation.

The project has led to a better understanding
of the EBS design process. EBS design and opti-
misation is necessarily an iterative process that
follows an initial step of defining the safety strat-
egy for disposal; the optimisation process then
involves a range of studies. EBSSYN has illus-
trated aspects of each of these steps and their
combination by examining a series of examples
and trends in radioactive waste disposal.

Societal impact

EBSSYN should assist radioactive waste disposal
programmes to proceed in a better-informed,
well-integrated and planned manner and,
therefore, have an increased chance of success.
Sharing of knowledge and best practices be-
tween different disposal programmes should
heighten stakeholder confidence, help ensure
the safety of waste disposal, and reduce the
costs and emissions associated with necessary
research and development works. The results
from the project should be of interest to waste
disposal organisations, regulatory authorities
and stakeholders in radioactive waste genera-
tion and disposal.

1. Repository & EBS Design

(requirements & constraints)

4. Design Confirmation

—

& Demonstration

Optimisation
through feedback
and iteration

2. Consideration

3. Modeling and

Assessment

EC Project Officer:
Christophe Davies

European Commission
Directorate-General for Research
Directorate Energy (Euratom)

Unit J.2 — Fission

CDMA 01/61
christophe.davies@ec.europa.eu

Important public events

The results of the project will be disseminated
as a public-domain ‘EUR’ report and will be
made available for download from the Euro-
pean Commission and NEA websites. The final
report will also be widely disseminated by the
European Commission and NEA to stakehold-

ers worldwide.

EUROPEAN
COMMISSION.

The Joint EC/NEA
Engineered Barrier
System Project:
Synthesis Report
(EBSSYN)

Final Report

PROJECT INFORMATION
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HLEG

Although there has been a decline

in scientific and regulatory expertise

in radiobiology and radiotoxicology

during the past decades, plans to
establish new nuclear plants and the
increasing application of ionising
radiation in medicine now accentuate
the need to revitalise the field of low
dose risk research. It is necessary to
address these issues at a strategic level
in Europe. The European High Level
and Expert Group (HLEG) produced a
report that identifies key policy issues,
assesses the state of science and
proposes a European research strategy.
The report outlines the way forward
for implementing this strategy and

addresses overarching policy questions.
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REPORT OF THE HIGH-LEVEL AND EXPERT GROUP ON EUROPEAN LOW

DOSE RISK RESEARCH

A STRATEGY FOR LOW-DOSE

RESEARCH

Radiation protection
standards

Both natural and man-made sources of ionising
radiation contribute to human exposure and
constitute a hazard for human health. Exposure
of the population to natural radiation is to some
extent unavoidable and medical use of radiation
is now an indispensable part of modern health-
care. The exposure of workers —and to a smaller
extent of the public — to low levels of radiation
from nuclear energy production and other in-
dustrial uses of ionising radiation have become
an integral part of industrialised society. These
uses are heavily regulated. Radiation protection
standards rely on current knowledge of the risks
from radiation exposure. Any overestimation or
underestimation of these risks could lead either
to unnecessary restriction or to a lower level of
health protection than intended.

HLEG: Revitalising low dose
risk research

Although much is known about the quantita-
tive effects of exposure to ionising radiation,
considerable uncertainties and divergent views
remain regarding the health effects at low doses.
The importance of low dose risk research is now
recognised globally. Many of the larger Mem-
ber States of the EU undertake considerable
research activities in low dose risk; however, be-
yond the EURATOM research programme, little
has been done to integrate these programmes.

Coordinator

Wolfgang Weiss

Bundesamt fiir Strahlenschutz (BfS)
Department of Radiation Protection
and Health

Ingolstaedter Landstrasse 1

85764 Oberschleissheim, Germany
Tel. (49) 3018 333 21 00

Fax (49) 3018 333 21 05
wweiss@bfs.de

There has been a decline in scientific and
regulatory expertise in radiobiology and radio-
toxicology during the past decades, but plans
to establish new nuclear plants and the increas-
ing application of ionising radiation in medicine
are emphasising the need to revitalise the field
and related research capacity. All these aspects
highlight the necessity to address these issues
at a strategic level in Europe.

The European High Level and Expert Group
(HLEG) was formed to consider these issues. The
group comprised representatives of national
funding bodies and the European Commission,
assisted by experts from the research com-
munity. The objectives were to formulate and
agree on policy goals to be addressed by low
dose risk research; to develop a strategic re-
search agenda and roadmap for such research
in Europe; and to pave the way for a sustainable,
operational framework related to low dose risk
research in Europe.

The experts’ report

The report of the European High Level and
Expert Group was prepared with the input of
a wide range of specialists within the research
community. It identifies key policy issues, as-
sesses the state of science and main research
challenges, and proposes a European research
strategy for its implementation. The report also
addresses overarching policy questions such as
the robustness of the current system of radia-
tion protection and risk assessment, and how
this system can be improved.

Project details

Project type // Coordination and
support action

Project start date // 08/01/2008

Duration // 13 months

Total budget // EUR 77 040

EC contribution // EUR 75 000

http://ec.europa.eu/research/energy/pdf/
hleg_report_-_january_2009.pdf



The radiation protection system is underpinned
by a number of value judgements and simpli-
fying assumptions that are based on existing
scientific knowledge. The validity of each of
these judgements and assumptions contrib-
utes to the strength of the protection system
as a whole. Therefore, it is pertinent to address
them separately. The more important issues in
this respect are dose response for cancer, tissue
sensitivity for cancer induction, individual vari-
ability in cancer risk, effects of radiation quality
and type, risks from internal radiation exposure,
hereditary effects and risks of non-cancer dis-
eases including dose-response relationships.

Future directions

The HLEG report provides a summary of the
current state of knowledge and identifies the
most promising future research directions for
each of these issues, which can be resolved only
through the integration of research at a Euro-
pean or international level. HLEG proposes the
establishment of a transnational organisation
capable of ensuring appropriate governance of
research in this field, and a scientific strategy ca-
pable of structuring future research in the most
effective way.

HLEG members representing funding bodies
will combine their respective R&D programmes
in the area of low dose health effects into an
integrated, transnational programme. A new
initiative, the Multidisciplinary European Low

EC project officer:

André Jouve

European Commission
Directorate-General for Research
Directorate Energy (Euratom)
Unit J.2 - Fission

CDMA 1/78
1049 Brussels, Belgium
andre.jouve@ec.europa.eu

Dose Initiative (MELODI), will bring together
the programmes of the various funding bodies
and research organisations in Europe. MELODI
will be open to other Europe-based organisa-
tions entrusted with similar missions in the field
of low dose radiation research. It will establish
effective interfaces between stakeholders and
the broader scientific and health communities,
ensure the availability of key infrastructures and
establish an integrated approach for training
and education.

Societal impact

Addressing policy-related questions regard-
ing low dose risk research requires continuous
dialogue between society and the authorities
responsible for public protection. One of the
aims of such a dialogue is to increase aware-
ness of the current knowledge of low dose risks,
with the ultimate goal of further developing
institutional trust and a ‘safety culture’at all lev-
els of operation. Another goal is to address the
needs and questions of researchers concerning
jonising radiation in everyday applications. Im-
portantly, ongoing dialogue will serve to raise
awareness among the users and producers of
ionising radiation regarding the importance
and need for low dose risk research, and for
these sectors to increase their contributions to
its funding.

Important public events

The HLEG report was open for public con-
sultation, and comments from the research
community, regulatory  bodies, industry,
healthcare, NGOs and other stakeholders were
considered in finalizing the report. It is available
on the website of the European Commission.

- contase
COMMISSION

European
Research Area
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Many of the entries in

this glossary are reproduced

courtesy of the International
Atomic Energy Agency (IAEA; see

http://www.iaea.org).
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GLOSSARY

» Ageing

General process in which characteristics of
a structure, system or component gradually
change with time or use. Although the term
ageing is defined in a neutral sense - the
changes involved in ageing may have no ef-
fect on protection or safety, or could even have
a beneficial effect — it is most commonly used
with a connotation of changes that are (or could
be) detrimental to protection or safety, i.e. as a
synonym of ageing degradation.

»  Accident management

The taking of a set of actions during the evolu-
tion of a beyond design-basis accident:

e o prevent the escalation of the event into
a severe accident;

® to mitigate the consequences of a severe
accident;

e to achieve a long-term, safe and stable
state.

»  Decommissioning

1) Administrative and technical actions taken
to allow the removal of some or all of the
regulatory controls from a facility (except
for a repository which is closed and not
decommissioned).

2) All steps leading to the release of a nuclear
facility, other than a disposal facility, from
regulatory control. These steps include
the processes of decontamination and
dismantling.

»  Disposal

Emplacement of waste in an appropriate facil-
ity without the intention of retrieval (cf. storage
with intent to retrieve).

Some countries use the term disposal to in-
clude controlled discharges of effluents to the
environment.

- Direct disposal: Disposal of spent fuel as
waste.

- Geological disposal: Disposal in a geologi-
cal repository.

> Dose

1) A measure of the energy deposited by ra-
diation in a target.

2) Absorbed dose, committed equivalent
dose, committed effective dose, effective
dose, equivalent dose or organ dose, as
indicated by the context.

- Committed dose: Committed equivalent
dose or committed effective dose.

»  Engineered barrier
system

The designed or engineered components of a
repository, including waste packages and other
engineered barriers.

»  Exposure

The act or condition of being subject to
irradiation.

External exposure: Exposure due to a
source outside the body. Contrasted with
internal exposure.

Internal exposure: Exposure due to a
source within the body. Contrasted with
external exposure.

- Natural exposure: Exposure due to natural
sources. Natural exposure is often excluded



exposure, but in some cases may be occu-
pational exposure or public exposure.

»  Fission product

A radionuclide produced by nuclear fission.
Used in contexts where the radiation emitted
by the radionuclide is the potential hazard.

»  Generations of
nuclear reactors

Generation-| reactors were developed in the
1950s and 1960s as prototypes. Only a few are
still running today. Most reactors operating
now are generation-ll reactors, developed on
the basis of the most successful generation-|
prototypes.

Generation Il reactors are considered to be
‘advanced reactors. Examples include the
European Pressurised Water Reactor (EPR) and
the AP1000 of Westinghouse. These focus
on improving safety, economics and severe-
accident management scenarios. More than a
dozen generation-lll advanced reactor designs
are in various stages of development. Some
have evolved from existing designs, while
others are more radical. The best-known radical
new design is the ‘pebble-bed modular reactor’,
or high-temperature reactor, which uses helium
as coolant at very high temperatures to drive a
turbine directly.

Generation-IV designs are still on the drawing
board and will not be operational on a com-
mercial basis for at least two or three decades.
Presently, six different systems are being de-
veloped in the framework of the Generation IV
International Forum (GIF), which brings together
countries with interest in these developments.
Euratom is also a member of GIF. Three of the
generation-IV systems are fast reactors using so-
dium, lead or gas as coolant. One is an advanced
HTR, one is a supercritical water-cooled reactor
and one is a molten-salt reactor concept.

»  Geological repository

A facility for disposal of radioactive waste lo-
cated underground (usually several hundred
metres or more below the surface) in a geologi-
cal formation, to provide long-term isolation of
radionuclides from the biosphere.

»  Highlevel waste (HLW)

The radioactive liquid containing most of the
fission products and actinides present in spent
fuel — which forms the residue from the first
solvent-extraction cycle in reprocessing — and
some of the associated waste streams; this
material following solidification; spent fuel
(if it is declared a waste); or any other waste
with similar radiological characteristics. Typical
characteristics of high-level waste are thermal
power above about 2 kW/m? and long-lived
radionuclide concentrations exceeding limita-
tions for short-lived waste.

» |AEA

The International Atomic Energy Agency (IAEA)
is an independent international organisation
that is related to the United Nations. The IAEA
reports to the UN Security Council regarding
non-compliance in terms of both safety obli-
gations and matters relating to international
peace and security.

» lonising radiation
including @, B, v, efc.

For the purposes of radiation protection, radia-
tion capable of producing ion pairs in biological
material(s).

lonising radiation can be divided into low-LET
(linear energy transfer) radiation and high-LET
radiation (as a guide to its relative biological
effectiveness), or into strongly penetrating ra-
diation and weakly penetrating radiation (as an

indication of its ability to penetrate shielding or
the human body).

» ISTC

The International Science and Technology Cen-
ter (ISTC) was set up in Moscow, Russia and.is
an intergovernmental organisation that works
to prevent the proliferation of expertise related
to weapons of mass destruction. To learn more,
visit http://www.istc.ru.

»  Minimisation, waste

The process of reducing the amount and activity
of radioactive waste to a level as low as reason-
ably achievable, at all stages from the design of
a facility or activity to decommissioning. This is
done by reducing waste generation and also by
means such as reuse of certain fuel components
and treatment of the waste, with due consider-
ation for secondary as well as primary waste.

»  Model

A representation of a system and the ways in
which phenomena occur within that system,
used to simulate or assess the behaviour of the
system for a defined purpose.

e Transport model
A mathematical representation of mechanisms

controlling the movement of finely dispersed or
dissolved substances in fluids.

»  Nuclear fuel cycle
All operations associated with the production

of nuclear energy, including:

e mining and milling, processing and enrich-
ment of uranium or thorium;
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manufacture of nuclear fuel;

- operation of nuclear reactors (including
research reactors);

reprocessing of nuclear fuel;

- any related research and development
activities;

- all related waste management activities
(including decommissioning).

»  Nuclear safety

The achievement of proper operating condi-
tions, prevention of accidents or mitigation of
accident consequences, resulting in protection
of workers, the public and the environment
from undue radiation hazards.

» OECD/NEA

The Nuclear Energy Agency (NEA) is a specialised
agency within the Organisation for Economic
Co-operation and Development (OECD). To
learn more, visit http://www.neafr.

»  Partitioning

Separation, usually by chemical methods, of mi-
nor actinides from the reprocessing stream, for
the purpose of appropriate further processing,
storage and/or disposal.

> Performonce assessment

An assessment of the performance of a system
or sub-system and its implications for protec-
tion and safety at a planned or an authorised
facility. This differs from safety assessment in
that it can be applied to parts of a facility and
does not necessarily require assessment of ra-
diological impacts.

»  Radiation profection

The protection of people from the effects of ex-
posure to ionising radiation and the means for
achieving this. The International Commission on
Radiological Protection (ICRP) and others use
the term radiological protection, which is synon-
ymous. The accepted understanding of the term
radiation protection is restricted to protection
of humans. Suggestions of extending the defi-
nition to include the protection of non-human
species or the environment are controversial.

»  Radioactivity

The phenomenon whereby atoms undergo
spontaneous random disintegration, usually
accompanied by the emission of radiation. A
nucleus (of an atom) that possesses properties
of spontaneous disintegration (radioactivity).
Nuclei are distinguished by their mass and
atomic number.

»  Radioactive species

Either single radioactive atoms, molecules,
molecular fragments or ions containing one or
more radioactive atoms.

»  Redox

Various definitions exist for redox reactions
(oxidation and reduction chemical reactions) in
terms of the transfer of oxygen, hydrogen and
electrons between the chemical elements in-
volved in the reaction.

e Redox phenomena and conditions: Phe-
nomena involving redox reactions and
the physio-chemical conditions in which
they take place. In the geochemical field in
particular, redox reactions determine the
mobility of many radioactive species.



»  Repository

A nuclear facility where waste is emplaced for
disposal.

e Geological repository: A facility for radioac-
tive waste disposal located underground
(usually several hundred metres or more
below the surface) in a stable geological
formation to provide long-term isolation
of radionuclides from the biosphere.

- Near-surface repository: A facility for radio-
active waste disposal located at or within
tens of metres of the Earth’s surface.

»  Reprocessing

A process or operation, the purpose of which is
to extract radioactive isotopes from spent fuel
for further use.

»  Safety Case

An integrated collection of arguments and evi-
dence to demonstrate the safety of a geological
disposal facility.

»  Severe accident

Accident conditions more severe than a design-
basis accident and involving significant core
degradation.

»  Spent nuclear fuel

1) Nuclear fuel removed from a reactor follow-
ing irradiation, which is no longer usable in
its present form because of depletion of
fissile material, build-up of poison or radia-
tion damage.

2) Nuclear fuel that has been irradiated in and
permanently removed from a reactor core.

» SICU

The Science and Technology Center in Ukraine
(STCU) is an intergovernmental organisation
that works to prevent the proliferation of exper-
tise related to weapons of mass destruction. To
learn more, visit http.//www.stcu.int.

»  Storage

The holding of spent fuel or of radioactive waste
in a facility that provides for its containment,
with the intention of retrieval.

»  Transmutation

The conversion of one element into another.
Transmutation is under study as a means of
converting longer-lived radionuclides into
shorter-lived or stable radionuclides. The term

actinide burning is used in some countries.

»  Underground research
laboratory

Tests conducted within a geological envi-
ronment that is essentially equivalent to the
environment of a potential repository. A special
underground laboratory, called an underground
research laboratory (URL), may be built for in situ
testing or tests may be carried out in an actual
repository excavation. Only in such a facility can
the full range of repository environment prop-
erties and waste repository system interactions
be measured.

»  Very high tfemperature
reactor (V/HTR)

A graphite-moderated nuclear reactor that uses
a‘once-through’uranium fuel cycle. This gener-
ation-IV reactor concept is designed to produce

an outlet temperature of 1 000°C (see Genera-
tions of nuclear reactors, above).

»  Vitrified waste

The vitreous product that results from incorpo-
rating waste into a glass matrix.

» Waste, radioactive

For legal and regulatory purposes, waste that
contains or is contaminated with radionuclides at

concentrations oractivities greater than clearance
levels as established by the regulatory body.
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