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SNETP position
on
Consultation on the implementation of Euratom
funded research and training in nuclear fission and fusion

Annex to the SNETP-AISBL response to the European Commission consultation on the
implementation of Euratom funded research and training

The Sustainable Nuclear Energy Technology Platform (SNE—TP) was launched in September
2007. It aims at promoting the research, development and demonstration of European nuclear
fission technologies and gathers about eighty (120) organisations (research organisations,
utilities, vendors, technology providers, technical safety organisations, universities,
consultancy companies and non-governmental organisations).

Within the framework of the Strategic Energy Technology Plan (SET-Plan), stakeholders have
formulated a collective vision of the contribution which fission could make towards Europe’s
transition to a low-carbon energy mix by 2050, with the aim of integrating and expanding R&D
capabilities in order to reach this objective.

Looking ahead, we believe there is a great opportunity for the upcoming Horizon Europe and
Euratom R&D programmes to support a vibrant cross-cutting ecosystem of R&I. However, we
are concerned about the decreasing funding allocated to nuclear and the implications this
may have in the future: fewer pan-EU projects means less diversity and opportunities for
SMEs, losing capabilities in nuclear education and skills, slower progress in key nuclear fission
innovation areas (current and advanced reactor technologies), wasting the opportunity to
develop enabling technologies in digitalisation and advanced manufacturing within the
nuclear field more extensively, and less connections and developments with other advanced
technologies.

The European nuclear community within SNETP, is ready and able to play its part, supporting
national and EU clean, green economic revival by continuing to provide:

e growth, jobs (today the nuclear industry maintain 1.1 million direct and indirect jobs)
and wealth creation at EU, national and regional level;

e research and innovation;
e export growth potential;

¢ and progress towards a net zero economy, whilst maintaining full compliance with
strict environmental regulations, including those related to nuclear waste.

"The nuclear sector is already an important industrial sector (more than 1.1 Million of skilled
and localized jobs) in the EU and is strong across the full nuclear life cycle. There is now a
growing awareness across the EU of the importance of preserving and enhancing industrial
value chains and reducing over-dependency on third countries. The nuclear sector must
therefore be part of the new, coherent EU industrial strategy. Life extension of the fleet is key
to avoid an increase in emissions in the short term. Going forward, learning curves open up
prospects to develop new nuclear at an affordable cost.
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The nuclear sector can contribute to deliver:

e Consistency in policy development and implementation, providing clear signals that
facilitate investment and enabling delivery of the required new, low-carbon nuclear
power plants (large and small modular reactors), as well as maintaining the existing
fleet, and enabling longer-term operation when appropriate;

e A science based environmental assessment that delivers a prompt resolution of the
nuclear energy position within the EU Taxonomy. The Technical Expert Group (TEG)
recommended further analysis was required by qualified experts with appropriate
scientific and technical knowledge. This must take place in 2020 so that important
investment is not delayed.

Nuclear energy is an important contributor to all three main pillars of EU energy policy set out
in the SET-plan and mentioned in the long term strategy document ‘A clean planet for all’ (EC,
2018): environmental sustainability, security of supply and economic competitiveness. In
addition, Nuclear has one of the lowest life-cycle climate impacts of any energy source.
Greenhouse gas emissions from the nuclear cycle on average are similar to those of wind
power and only one quarter of the emissions of solar photovoltaics.

At the end of 2017, 126 nuclear power reactors were in operation in fourteen Member States.
New build projects are envisaged in ten Member States, with four reactors already under
construction in Finland, France and Slovakia. Other projects in Finland, Hungary and the
United Kingdom, are under licensing process, while projects in other Member States (Bulgaria,
the Czech Republic, Lithuania, Poland and Romania) are at different stages of preparation. On
the other hand, some national energy policies have fixed a ceiling for the share of nuclear in
their respective range of energy generation sources (e.g. France), others (e.g. Germany and
Belgium) have decided to gradually phase-out from nuclear while other Member States have
never used nuclear energy. The benefits of nuclear energy are numerous, some of them are:
e Low-carbon, with low life-cycle emissions
e Small land and resource footprint compared to other energy sources
e Avoids pollution such as NOx, SOx, heavy metals and particulate matter
e Provides continuous power, or can load follow if desired supporting peak and low
demand
e Increases resilience, by decreasing vulnerability to extreme weather phenomena and
external threats
e Provides rotational inertia that helps to stabilise the grid and regulate frequency
e Enables stockpiling of fuel, which boosts security of energy supply
e Major employer in non-urban areas, supporting skilled hi-tech jobs and local economic
activity
e Can provide isotopes and support for research, medicine, industry and agriculture
e Can enable decarbonisation of heat, industry and transport sectors
While maintaining the objective to address R&I challenges for nuclear fission technologies and
priorities set by its members, SNETP aims to address the challenges faced by the nuclear
fission in order to play its legitimate role in the European energy mix and to reflect the
common challenges of the three pillars of SNETP (NUGENIA, ESNII, and NC2I), while
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maintaining the features of each. This document intends to provide a holistic SNETP view on
the current agenda for strategic research and innovation identifying and presenting together:

e challenges ahead of the nuclear fission and R&D orientations to tackle them
e specific challenges of each SNETP pillar and R&D priorities, and
e cross cutting challenges with common R&D orientations.

The strategic program of SNETP aims to maximise the benefit to society from the exploitation
of nuclear fission as a low carbon, safe, flexible and competitive power source able to
contribute significantly and positively reducing the impact of climate change.

Regarding the Euratom Research & Training (R&T) programme 2021-2025, FORATOM calls for
the following:

Reactor Technology

The current nuclear fleet was developed with plant design lives that were typically 30 or 40
years. The economics of nuclear are characterized by high capital costs followed by low and
predictable operating costs, resulting from the low proportion of fuel cost in the total cost
structure. This has enabled nuclear plants to supply reliable, competitive low-carbon baseload
power. Continued optimization of operations and innovation have enabled nuclear operators
to achieve high plant capacity factors with a high degree of flexibility.

The importance of long-term operations is expected to increase in the coming years, and by
2030 the majority of the fleet would be operating beyond its original design life. Long-term
operations are expected to represent the majority of nuclear investments in the short to
medium term. Regulatory approval has been already granted for operational lifetime
extension of certain nuclear power reactors in some Member States (e.g. Hungary and the
Czech Republic). Decisions on operating lifetimes depend on current and forecast electricity
market conditions and sometimes also on social and political factors. Such decisions are
subject to a strict and comprehensive safety review by the competent independent national
regulator, and as a basic requirement the highest safety standards have to be implemented.

License renewal of nuclear power plants has accelerated, allowing some plants to operate up
to 60 years or more. As aging is an important issue, having an impact on the operation and
maintenance costs, the nuclear industry has taken advantage of digital technologies to
automate some of its testing and maintenance activities in order to reduce operation and
maintenance costs.

The current and projected fleet of plants consists largely of water-cooled, water-moderated
reactors. These reactors have over time achieved a high degree of maturity in terms of
economic performance and safety. These reactors produce electricity in a reliable way without
CO; emissions. In fact, new build projects, based on light water technology designed for 60
years operation, are envisaged in ten Member States, with six reactors already under
construction in Finland, France, UK and Slovakia. Other projects in Finland, Hungary and the
United Kingdom, are under licensing process, while projects in other Member States (Bulgaria,
the Czech Republic, Lithuania, Poland and Romania) are at different stages of preparation.

www.snetp.eu



.
$ N ET p SNETP position paper

Sustainable Nuclear Energy January 2021
Technology Platform

In addition, to achieve major steps in terms of sustainability (reduced high-level waste
production, better use of resources and higher thermal efficiencies) and to open the way for
high-temperature non-electricity applications, new types of reactors based on other coolant
technologies are being developed alongside more effective and advanced fuel cycles as
promoted by the GIF*. The use of fast reactors in a closed fuel cycle will allow a large increase
in efficiency with regard to natural resources (uranium) consumption, by a factor of at least
50, leading to a more sustainable implementation of nuclear energy. One of the major
concerns of society regarding the implementation of nuclear energy is also the high-level
nuclear waste. Fast spectrum reactors with closed fuel cycles will allow a significant reduction
in radiotoxicity and volume of high-level nuclear waste. Advanced reprocessing and fuel
manufacturing techniques are needed to recycle the minor actinides in order to meet this
goal.

Some advanced reactors are designed for non-electricity production as a potential application.
Examples are hydrogen production, desalination of salt water and high-temperature heat
applications. Fast reactors with a higher outlet temperature than current LWR NPPs can
address most needs of industrial steam supply, whilst higher temperature applications are
presently well suited for the future High Temperature Reactor (HTR). This has been outlined
further and acknowledged by international organisation in reports such as IEA (2018) and IAEA
(2018).

There is an increasing interest in small modular reactors (SMRs) and their applications. SMRs
are defined as power reactors up to 300 MWe, whose components and systems can be shop-
fabricated and transported as modules to their designated sites for installation as demand
arises. Several SMR designs adopt inherent passive safety features and are deployable either
as a single or multi-module plant. The key driving forces of SMR development are fulfilling the
need for flexible power generation for a wider range of users and applications, replacing
ageing fossil power plants, providing the opportunity of cogeneration, supplying energy to
remote areas or developing countries with small electricity grids, and enabling hybridenergy
systems integrating nuclear and renewables.

In the future, mini-nuclear reactors (very small SMRs) may also be a part of the new
segmentation in terms of technical challenges and business opportunities. With rated powers
between 0 and 30 MW, mini-reactors may reshape the nuclear industry, in order to compete
renewables as outlined by the European SmartGrids Technology Platform (2006).

The small size offers potential advantages when compared to large power plants, in terms of
design simplification and potential to use passive systems, increased resilience against
external hazards and terroristic acts, as well as potential to reduce emergency preparedness
zones. Through modularization, SMRs aim for economics of serial production and shorter
construction time; this, along with the reduced capital investment per unit and faster
generation of revenues from initial units while constructing the follow-up ones, is considered
a key enabler for a significant decrease of the investment risk.

With respect to reactor technology, the following main R&D&lI priorities have been identified
in the areas of construction, operation, in-service inspection, qualification and non-
destructive examination, advanced reactors and the next generation, and small modular
reactors:
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Construction and Operation

Moving the approach for design practise from component based to system based.
Identification, analysis, and countermeasures for ageing mechanisms together with
development of monitoring systems and predictive tools for degradation in major
components (metallic components, concrete structures, cables, ...)

Preventive and predictive maintenance and performance monitoring-based
replacement / maintenance allowing reduction of costs and availability of the supply
chain establish objective and comprehensive acceptance criteria for some degradation
mechanisms

Development of risk-informed in-service inspection to all mechanical components.
Understanding the technical (or other) barriers that preclude the transport of
gualifications between countries and finding methods or procedures on how to
overcome these.

Verification of the accuracy of non-destructive testing inspection simulation software.
Explore new non-destructive methods for plant-condition monitoring and health
system monitoring

Advanced Reactors and the Next Generation

Fuel and materials development and qualification.

Improved understanding of coolant behaviour, thermal hydraulics and chemistry
control.

Component design and testing.

Development of appropriate instrumentation and reactor/system control.

Safety assessment and code validation.

Fuel handling technology and fuel-coolant interaction.

Robust decay heat removal systems.

Development of out-of-pile and in-pile mock-ups and demonstrators.

Safety assessment of existing concepts: Feasibility and benefit of inherent safety
features (e.g. natural convection cooling and passive decay heat removal)

Review of safety classification of components

Development and qualification of components (e.g.compact heat exchangers) and
associated fabrication processes.

Human factors when employing multi-module SMR plants monitored in a single
control room or remotely.

Cost reduction through Design simplification, compactness, and modularity.
Advanced manufacturing, assembly and digitalisation of processes.

Economics and Financing (e.g., effect of in-series production on affordability, required
threshold for orders, analysis of financing options)

Site availability (water vs. air-cooling)

Licensing (standardization and simplification)
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e Acceptance of modularity aspects

e Hybrid Energy Systems, hydrogen production, energy buffering/storage and
cogeneration

e Facilitation of demonstration

Enabling Conditions

The safety of nuclear installations has been a priority since the beginning of nuclear reactor
design and deployment. It is well recognized that an accident in any country in any part of the
world affects the nuclear sector globally, therefore learning from the past events and
collaborating between all stakeholders worldwide has become an asset of the nuclear
community. In fact, during the nearly 80 years of designing, construction and operation of
research reactors and commercial nuclear power plants, the concept of nuclear safety has
been collaboratively developed to provide protection against a wide range of potential
hazards with defense-in-depth and providing resilient safeguards. Nuclear safety remains the
top priority for sustainable nuclear power plant operation, and therefore SNETP puts
emphasis on R&D&I activities to continuously improve safety of plants, by understanding
accident phenomenology and developing methods for safety and risk assessment. Therefore,
support of nuclear safety programs and harmonization of approaches to nuclear safety is an
important aspect of nuclear safety effort worldwide and especially in Europe following the
European safety directive (ref).

It should be remembered that nuclear facilities are designed, constructed, operated and
maintained for safe and reliable operation in accordance with high-level principles,
requirements and concepts (e.g. Defence-in-Depth) and their safety may not be jeopardised
by a single failure, human error or a combination of these. To ensure this, a nuclear facility
design shall apply the concepts of diversity, redundancy, physical separation and functional
independence throughout the lifetime of the facility. This requires the timely implementation
of preventive and predictive maintenance of the nuclear facility by the use of modern
Structures, systems and components (SSCs) of high quality and proven reliability, functioning
when needed, from different and best available sources, including suppliers that offer and
prefer producing SSCs according to non-nuclear industry standards or alternative nuclear
codes and standards.

Nuclear fuel production and use in commercial reactors have reached a relatively mature
state. Research on fuel behavior mechanisms with the help of in-situ experiments and
computational codes is focused on both normal operation and accidental conditions,
performed experimentally and with simulation models..

Fuel treatment, transportation and interim storage (spent-fuel management) research
satisfies the need to fully understand the challenges faced by managing the extended storage
periods of the spent-fuel and their storage systems following reactor utilization, provide
confirmation of the condition of stored fuel and storage systems and optimize the fuel
management options. Management activities include handling of the spent-fuel, associated
diagnostics, storage in spent-fuel pools at power plants, transport, drying of fuel, interim
storage in either wet or dry conditions before either reprocessing and recycling or transfer for
final disposal, are being pursued with a higher degree of innovation and collaboration. .

For light water reactors, the most commonly adopted fuel cycles are the open fuel cycle, with
final direct disposal in geological repositories, or mono-recycling of plutonium, via the
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production and storage of MOX fuel pending future recycling. Fuel cycle sustainability, in
terms of resource utilization and high level waste minimization, can be substantially improved
using closed fuel cycle strategy with fast reactors. In addition to the development of fast
nuclear reactors, R&D is required to develop more radiation tolerant processes, that support
the separation of long-lived minor actinides, multi-recycling processes, and associated fuel
fabrication processes. Qualification of modified fuels is also required alongside with their
impact on spent fuel management and disposal systems. Such R&D is necessary to significantly
reduce the long-term uranium consumption, making the present reserves last for several
thousand years, and reduce the long-term radiotoxic inventory by more than a factor of 100
and reduce the repository heat load by more than a factor of 10, depending on geology.
Because of the large reserves and currently low prices of uranium, several countries (France,
US, UK) expect that the need for deployment of closed fuel cycles with fast reactors will arise
only by the end of the 21t century, whereas other countries pursue a more aggressive
approach towards technology leadership (Russia, China, India).

Decommissioning, dismantling and Waste management & cover the management, treatment
and disposal of waste arising from operations across the nuclear fuel cycle. Beyond waste
management, the area incorporates the dismantling and decommissioning of nuclear power
plants and fuel cycle processing facilities as a last step in their lifetime. Importantly, it also
considers waste minimization and recycling of non-fuel materials. The focus shall be on the
identification of best practices from the international community and the development of
innovative technologies and methods that will reduce decommissioning costs and timescale,
thereby also improving safety and enhancing environmental performance.

With respect to enabling conditions, the following main R&D topics have been identified in
the areas of safety of nuclear power plants: development of fuel, the fuel cycle and spent-fuel
management; dismantling and decommissioning; and social, environmental and economic
aspects:

Safety Assessment of Nuclear Facilities

e Assessment and mitigation of external hazards especially those beyond design basis
(flooding, ....)

e |dentification and quantification of uncertainties within the assessment methods and
on the local measurements

e Improve the robustness of the methods dealing with source identification and
cumulative hazards

e Development of methodologies extending the scope of existing probabilistic safety
assessment, in particular to take into acoount inherent safety features

e Focus on long-term and multi-units loss of safety functions.

e Development and validation of advanced tools and methods for deterministic and
probabilistic safety analysis.

e Integration of new equipment in power plants (converters, vacuum circuit-breakers,
etc...) and evaluation of their impact and reduction of the stresses they may generate.

e Support operation of remaining European experimental facilities.

e Safety and reliability assessment of the capability of passive safety systems nd
inherent safety features to perform the assigned function.
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Methodology for the reliability evaluation of digital instrumentation and control
systems and its integration into probabilistic safety assessment.

In- and ex-vessel corium/debris coolability

Mitigation of gas explosion risk in containment

Source term assessment and mitigation

Accidents in spent-fuel pools

Development of Fuel, the Fuel Cycle and Spent-fuel Management

Development of advanced fuel designs with focus on safety and

economics (Accident Tolerant Fuel, high burn-up and enrichment),

Improvements in assembly design and manufacturing with focus on reliability,
robustness and economics,

Development of new fuel manufacturing capabilities and transport solutions for
ensuring Security of Supply and independency of Europe supply chain,

Improvement of manufacturing quality control technologies

Improvement and validation of predictive fuel performance and safety tools,
Improvement of post-irradiation examination (PIE) methods,

Ensuring availability of key experimental facilities (research reactors, hot cells and
laboratories, mechanical and thermal-hydraulic test facilities),

Improved understanding and optimization of temporary spent-fuel storage system
behaviour,

Integration of spent fuel management and disposal for open cycles.

Decommissioning, Dismantling & Waste Management

Minimization of waste production by design, material selection, operational measures,
efficient dismantling technologies, and development of advanced waste treatment
and conditioning technologies.

Development of characterization techniques for waste inventory assessment and plant
and facility assessment.

Development of new technologies and approaches to deliver decommissioning safer,
cheaper, faster and sustainable, to enhance waste treatment processes, and to
minimize waste arising, through design, operation and decommissioning,

Social, Environmental and Economic Aspects

Societal impact on the functioning of the production means (densification of
territories, water management, ....)

Deterministic and probabilistic safety assessments for increasing availability factors
and enabling optimization of safety margins and power uprates.

Creation of a pan-European communication campaign allowing citizens to educate
themselves.

Analyses of the impact of intermittent external loads including grid disturbances on
safety functions and life expectancy of existing and new nuclear power plants.
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e Optimisation of the operation of hybrid systems combining different types of energy
(electricity and heat) sources (nuclear, fossil fuel-fired plants, renewables) and
different types of energy storage (heat, hydraulic, hydrogen...).

e Analyses of the impact of new hazards (e.g. drone attacks, stuxnet viruses) on safety
functions of nuclear power plants.

Cross-cutting technologies

Cross-cutting technological topics like materials, monitoring tools, digitalisation of systems
and process, modeling and simulation of multi-physical and multiscale phenomena are
essential for progress in the nuclear field from licensing to decommissioning through life long
operation. Digital technology is an essential tool for increasing the safety and competitiveness
of the nuclear industry as it is for other industrial sectors such as aerospace or automotive. All
the three SNETP pillars are involved in this digital transformation. The main objective of
digitalization, modelling and simulation is to continuously increase safety and competitiveness
for the operation and maintenance of existing nuclear power plants and for new build. It will
also enable improved cooperation between partners of the nuclear sector

Developments in the field of modelling and simulation have three goals. The first is to adapt
and accelerate the coupling between existing calculation codes by improving interoperability
in order to provide a more complete understanding of complex, inter-related phenomena
(including data analytics, artificiel intelligence, ...). The second goal is to unify numerical
applications and make them consistent by linking the world of advanced expertise studies and
industrial modelling (including Digital Twins). The third goal is to benefit from breakthroughs
in advanced visualization technologies (including virtual reality and augmented reality).

Digitalisation, Modeling and Simulation

e Development and validation of multi-scale, multi-physics, and multi-phase analysis
tools including uncertainty quantification methodologies.
e Development of methodologies to ensure digital continuity over the complete life-
cycle.
e Integration of cybersecurity in the digitalization process
e Digital Twins of components and systems up to the entire installation
Research and development on structural materials is important for both operational reactors
and future reactors. A deeper knowledge of the materials used in the reactor plants currently
in use allows to estimate and predict the residual life with greater precision and to assess the
degree of reliability of components all along their lifetime. Regarding the new reactor
concepts, the availability of new materials more resistant to neutron damage, to high
temperatures and to the aggressiveness of non-moderating coolants, is necessary to deploy
advanced reactors.
With respect to cross-cutting technologies, the following main R&D topics have been
identified in the areas of digitalisation, modeling and simulation, and materials:

Materials

e Advanced manufacturing in a broad spectrum methods;
e Understanding physical mechanisms and development of relevant models;
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e Materials with better resistance to high temperature and corrosion with or without
simultaneous irradiation;

e Methodologies related with materials qualification, especially of welds and joints,
internal stresses evaluations and online monitoring;

e Development of non-destructive, non-intrusive methods to monitor the health of
components during their whole lifetime

e The use and maintenance of nuclear material testing infrastructures.

Cross-cutting Aspects

Many cross cutting non-technological aspects play an important role in the progress of nuclear
energy. Few examples:

1. availability of state-of-the-art research infrastructures (in particular for materials
and fuels research, innovation and nuclear safety). Key infrastructure elements are
irradiation facilities, hot cells and transport routes. Current initiatives in France
with the Jules Horowitz Reactor, in Belgium with the MYRRHA initiative, and in the
Netherlands with the PALLAS reactor are complementary and essential to
renewing European irradiation facility infrastructures for the coming decades and
to provide important non-power related nuclear services for medical and industrial
applications. Political and financial support is needed to realize these capital
intensive projects. Current-day models do not sufficiently account for the
increasing costs imposed by security and waste handling, endangering access and
availability of these infrastructures, amongst others. Therefore, further work is
planned to establish a financially sound basis for the operation of such
infrastructures.

2. ensuring consistency of components, tools, and safety standards which will be a
prerequisite for a cost-effective deployment of new nuclear reactors in Europe.
This endeavor requests vendors and suppliers to engage in an initiative to
standardize their components and codes to a higher degree in order to ensure a
faster procurement process, higher compatibility and more transparent and higher
safety standards, and knowledge management. Among them, the most challenging
task is harmonization of safety standards. Because nuclear safety is a national
responsibility, national regulators are independent leading to different sets of
safety rules in the EU. It is not widely appreciated yet, although substantial effort
is being made by WENRA, ENSREG and ETSON and IAEA, that the independence of
judgement does not exclude cooperation on harmonized safety standards.

3. education, training and knowledge management are vital to provide competent,
skillful and sufficient long-term workforce to deliver a nuclear energy program and
to provide reliable advice to policy making bodies. This requires cooperation
between universities, industry, regulators and governmental bodies to ensure the
required quality and quantity of the workforce from inception of a nuclear program
to completion of remediation and disposal activities.

The following main R&D priorities have been identified in the areas of research
infrastructures, harmonisation, and education, training and knowledge management:
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Research Infrastructures

e (Critical assessment of the EU-research infrastructures in terms of availability,
functionality and adequacy with the R&D&I priorities and industrial needs, e.g. IAEA.

e Creation of a financially sound basis for the operation and maintenance of these
infrastructures.

e Support of trans-national access to these facilities by implementing a cost effective
access to the experimental facilities

Harmonisation

e Enable wide and general use of non-nuclear industry standard components and
equipment (manufactured according to ISO, EN, etc.) in nuclear facilities, in particular
for SSCs of lower safety class (SC3), without any additional nuclear specific
requirements, providing (a) the components and equipment have a proven record of
high quality and functionality, (b) they are subject to additional qualification tests to
meet environmental and seismic requirements as appropriate and (c) they undergo a
dedication process that provides reasonable assurance that they deliver their intended
safety function.

e Allow the use of safety-related SSCs produced according to alternative nuclear codes
and standards, meaning nuclear codes and standards that are different to the ones
that are normally used in the country that hosts the nuclear facility.

e Common licensing rules and procedures of new technologies

e Common Regulations and standards at the EU level

Education, Training and Knowledge Management

e Development of multi-disciplinary knowledge and skills.

e Ensuring a steady education and training and retention of talented and skilled workers.

e Safeguard, aggregate, and disseminate Euratom scientific and technical knowledge on
nuclear fission.

Conclusions and Way Forward

Multiple forecast studies indicate that the world, and Europe in particular, will need nuclear
fission energy in its energy mix to facilitate a rapid and cost-efficient transition to a low-carbon
society and to minimise the effects of climate change. SNETP’s vision aligns with this
understanding. Its recent transformation into a legal international association integrating all
fission technologies and promoting the collaboration between more than 130 members from
Industry, research centres, academia, technical support organisation and small and medium
enterprises, enables it to formulate and deliver technological innovations required to
maximise the contribution of nuclear power production to achieve this goal.

This updated Strategic Research and Innovation Agenda sets out R&D priorities that support
optimisation of the current nuclear fleet and the development of innovative technologies to
substantially reduce the financial costs and maximise the environmental benefit of nuclear
energy from now to the medium and long term. While this agenda is aligning with the long-

www.snetp.eu

11



.
$ N ET p SNETP position paper

Sustainable Nuclear Energy January 2021
Technology Platform

term vision of SNETP it is adapting at the same time to the changing landscape and is taking
account of progress and trends in research and innovation methods, tools, and knowledge..
The Strategic Research and Innovation Agenda also provides valuable underpinning of
commercial nuclear service delivery by EU organisations in other countries, bringing financial
benefits to European society. SNETP continues its commitment to factually inform the public
at large about the benefits and challenges of nuclear energy. To this end SNETP continues to
develop relationships with international/European and national organizations like IAEA,
OECD/NEA, WANO, INPRO, GIF WNA, Foratom, WENRA, ENSREG, WENRA, ETSON .... in
addition to the European commission services.

While safety will always remain a first principle in nuclear research, this update of the Strategic
Research and Innovation Agenda emphasizes that research towards affordability, reliability
and financial risk mitigation is a requirement for long-term operation and future deployment
of nuclear systems. After all, without long-term operation and new nuclear deployment in
Europe, we will not be able to meet the environmental goals set in international agreements.
The current Strategic Research and Innovation Agenda has been aligned with the Strategic
Energy Technology (SET) Key Action 10 Implementation Plan, with the European green deal
plan as well as with the goal of carbon-neutral EU by 2050. It also includs the visions of the
three SNETP pillars, NUGENIA, ESNII, and NC2|

The future for development and deployment of nuclear technology in Europe is bright if we
manage to:

e Operate our assets in a reliable, affordable and safe way,

e Reduce capital and operational costs through innovation,

e Develop break-through technologies to improve competitiveness, safety and
sustainability,

e Communicate in an effective way the benefits of nuclear energy to European citizens
and policy makers to create the conditions for nuclear energy to support society’s
climate change and competitive aspirations,

e Continue to invest in the facilities and workforce needed to deliver these objectives,

e Work effectively with international organisations to leverage European knowledge and
skills,

e Connect scientists and reactor designers, operators, and vendors (to ensure we are
working on the right challenges),

e Link experimental teams with numerical modellers (to ensure mutual knowledge
exchange improving both sides of the scientific spectrum).

e Connect electrical engineers involved in NPPs and those involved in network codes.
Clearly, the speed of innovation and responsiveness of this sector depends on the funding
available to drive innovation. Funding mechanisms put forward by the European Commission,
e.g. through Horizon Europe, but also industrial and national initiatives will play an important
role in which SNETP may act as a catalyser to encourage collaboration and maximise
integration of research, development, and innovation efforts.

While safety will always remain the top priority for nuclear research, this update of the
Strategic Research and Innovation Agenda emphasizes that research towards affordability,
reliability and financial risk mitigation is a requirement for long-term operation and future
deployment of nuclear systems. In the view of SNETP, only with long-term operation and new
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nuclear deployment Europe will be able to meet the environmental goals set in international
agreements and European strategies such as the SET Plan or the Green Deal.

SNETP is ready to play its role (together with the entire nuclear community) as the association
gathering the best expert in Europe in nuclear fission technology able to foster R&D&I
collaborative projects and strengthen the position of the European community as leader in
this technology that has been proven to provide low carbon, reliable and competitive energy
useful for Europe to reach it’s objective of carbon neutrality by 2050. SNETP is eager to plan
its role within the SET-plan
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