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Multi-Financial Framework Budget Proposal (MFF 2021-27)

ALIGNED TO POLITICAL PRIORITIES

In billion euro, current prices
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Research and Innovation 12 Security
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S I m p I Ifl Catl o n y European Strategic Investments 13 Defence

Single Market

transparency Space
and

€442.4

14 Crisis Response

VI. NEIGHBOURHOOD
AND THE WORLD
€123

5 Regional Development and Cohesion 15 External Action

n - n
fl eXI b I I Ity & Fconomic and Monetary Union 16 Pre-Accession Assistance

7 Investing in People,
Social Cohesion and Values
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FP9 (2021-27) Horizon Europe Budget: €100 billion*

€ billion
In current prices

Euratom Research and Training (5 years)

€2.1 ]1€2.4]

Indirect RTD Open Science

Fusion R&D EUR 724
i
. mion €25.8 Global Challenges &
Fission R&D Safety El{R_330 Research Ind C titi
and radiation million 2 nad. competitiveness
2ietizedion Innovation ® Open Innovation
Direct JRC (7 years)
Fission Safety and EUR 620 Strengthening ERA
safeguards million
€52.7

ITER 7 (years, a dedicated EC Decision) m Euratom
EUR 6.1 billion § x Thijs envelope includes EUR 3.5 billion allocated under the InvestEU Fund.

Research and Innovation (including Horizon Europe, ITER and Euratom) - legal texts and factsheets
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Research Framework Programmes Budgets

Research Total EU funding Total EURATOM EURATOM funding (EUR million) for ITER funding for its
Framework Programme (EUR billion) funding fission (indirect actions) construction
(EUR billion) fusion (indirect actions) (EUR billion)
JRC (direct actions)
FP4 (1994-1998) 11.88 1.23 170 — 794 - 271 -
FP5 (1998-2002) 13.70 1.26 191 — 788 - 281 -
FP6 (2002—-2006) 17.88 1.35 209 - 824 - 319 -
FP7 (2007-2013) 50.52 2007-11 = 1.45 287 - 654* - 514 (2007-2020 = 6.6 cap)
2007-11 =1.3
2012-13 = 0.55 118 - 197* 2007-11 =1.3

2012-13 = 1.3 (+)

FP8 Horizon 2020 86 2014-18 = 1.79 355 - 710*% - 724 2014-20 = 2.7
(2014-2020)

2019-20 = 0.771 152 — 350* - 269
FP9 Horizon Europe 100 2021-25 = 1.674 330 - 724* - 620 2021-27 = 6.1
(2021-2027)

(Commission proposa') (2021'27 = 2.4) * Excludes ITER construction

S o i‘é"ﬁ‘j Q" European Commission Conference on EURATOM Research and Training in Safety of Reactor Systems 7
B oronaoe 1N Pitesti, Romania, 4-7 June 2019



H2020 EURATOM Fission RTD Calls 2014-2017

Millions

T

a

10

o

Main EU Countries
operating

. Total EC funding EUR 250 million
B total Projects EUR 271 million

129 nuclear reactors

FR DE BE WK E5 CH SE IRC IT FI CZ ML HU PL 51 5K LT .-5.T PT BG EL RO US NOD P RU KR DE HR EE LV CA MX TR UA IE ¥

H2020 Euratom co-funding @92%b (FP7 @54%)

CH and UA Associated to Euratom

INCO Third Countries

Other Member States and INCO

A total of 47 projects co-funded within two 2-years’ calls
in addition to JHR (EUR 15 million) and InnovFin (EUR 20 million)
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EU/EURATOM Fission RTD Work Programmes

Geological disposal
Decommissioning

Reactor systems
Safety of existing nuclear installation (Gen II-III)
Advanced nuclear systems for increased safety (Gen-1V)
Partitioning, Transmutation and closed fuel cycle
Cross-cutting aspects (e.g. fuels, materials, simulation, nuclear data)
Other applications (e.g. cogeneration, support to Research Reactors)

Radiation protection Grand Total:
Non-power applications Euratom Fission RTD ~ 50 Mi€ / Year
] Euratom Fission JRC ~ 50 Mi€ / Year
Research infrastructures

Training and mobility Total ~ 10 % EU Public&Private Fission R&D
Cross-cutting INCO
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EU/EURATOM Research and Training T -&GEGh

e

——
Generation | Generation Il Generation I/ I+ | Generationv ' SINCE 1 9 5 7
Sefe 1 / \,
Secure \
Sustainable |
Competitive
Versatile @ﬁ #EVUEO
Bufist ot GE IR Ol Gayun estghos PR Hesivai GE AT Okt AEA N At -2080 / X M ELODI ’_ ! ROME
Early Large-scale Evolutionary Innovative JWPS DICN"“
pmlo|ypes power stations designs designs

- Caler Hal(6C3) - Biucs PAWRCANDU, - RBVAR GE HiachiTostita |+ EPR (AFEVA NPPWR) + B psco0ed it
. ?;“L'J%,’c WDAM « Calvert Clits (PVIR) m‘m « ESBWR (GE-Hitachi BWR) 0 ':3‘:" lni ]

+ Faman s 12 P 9 + Smal NodularReactors * R eadoced
+ Dresten-1 GWR) - Fulushinall 14 GV eCANDU T - BN mPover R et
-+ Fami (53) ~ GrendGalt Ry - AP0 estirghouse: e * SR ol a el
+ Kola 12 PARN/ER - Kalinin PIRER) gl - IndaDAEAFVR G haRnoaatie
 Prash ollam 1 (1G) « APRNO (N PYR) ’

+ Kurst 14 (WGRRBMK) + APWR (visubish PARI AR R, + SOWA sugerurica vater
- Shipingro . Nigid - Nusaale PUE 0B ractr

Misubishi PI) - CHaM ALT4Cs PR « WHTR seryhign
- CANDUS AECLPANR) |+ VWER120) Gdopress PAR) empeatr eactor | & o 1
PROJET RIH CADARACHE AI L E G R O &_—r .

mﬂ/; ALFRED
NUGENIA & ESNII s::NC2

NUclear GENeration Il & Ill Associati European Sustainable Nuclear Indust dh ative @ Nuckar Cogeneration Tndlustrial Tritiative

S years

Sustarmase Nuciear EnerGy
TECHNOLOGY PLATFORM

20032018

(’mﬁ'NEA

Nuclear Energy Agency

o Enerty s dance

YIAEA org

International Atomic Energy Agency

JOINT PROGRAMME ON NUCLEAR MATERIALS

GE@ International

Forum=

fsafe solutions for radioactive wast

@} EUROfusion

—_— i‘é"ﬁﬁ 91'1 European Commission Conference on EURATOM Research and Training in Safety of Reactor Systems 10
romania2019.eu  ninER Pitesti, Romania, 4-7 June 2019




EU Nuclear Electricity Generation (PINC 2017) and 2050 strategy
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PINC - EU Nuclear Illustrative Programme

https://ec.europa.eu/energy/en/news/commission-presents-nuclear-illustrative-programme

2050 Long-term strategy
https://ec.europa.eu/energy/en/topics/energy-strategy-and-energy-union/2050-long-term-strategy
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Other important aspects
with respect to HR
requirements for nuclear
experts at a European
scale are the experts
employed by the
regulatory bodies, their
technical support
organizations, and in
nuclear research,
education, and training.

Nuclear 16% "

A

Education

Training
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Global Perspectives

Electricity generation (TWh) and share of electricity
generation (%) in 2012, 2030 and 2050 in 2DS
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Technology Perspective : =
2015 '
https://www.oecd-
nea.org/pub/techroadmap/
techroadmap-2015-foldout-

a 3 . pdf This map is without prejudice to the status of or sovereignty over any territory, to the delimitation of international frontiers and boundaries, and to the name of any territory, city or area.
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Cross-cutting

Technology

R&D
Sharing
capabilities,
methods, tools,
innovation,
transfer of
knowledge

Methodologies
Gen-II-ll-Iv
and

Cogeneration

2015 2020 2025 2030 2040 2050

Generation II-lll Light Water Reactor life extension

Plant lifetime management Long Term Operation

New build Generation - lll+

Decommissioning and dismantling (NPP, research reactors, fuel cycle facilities)

EU/MS R&D EJP CONCERT, MELODI, ALLIANCE, NERIS, EURADOS, EURAMED
EU/MS R&D, IGDTP EJP Fl FR SE Geological UK Disposal DE

Performance and ageing for long term operation

| Structural integrity, component ageing phenomena, instrumentation, onsite monitoring

High reliability components

IAdvanced manufacturing, assembly process, accident tolerant fuel, qualification and control, EERA JPNM advanced material, surface engineering '

High reliability and optimized functionalities of systems

IDigitaI system, 1&C, cybersecurity, system resilience under severe accident

Research infrastructure, modelling and numerical simulation, transfer of knowledge

Irradiation and hot labs, characterisation capabilities, physical modelling, multi-physics and multi-scale simulation, severe accident calculation code,
education and training

Nuclear security and safeguards by design and during operation

Harmonisation of licensing, codes, standards, new build LWR

Small and modular concepts, construction techniques LWR

Flexible operations potential, and to ensure a stable electricity generation with renewable energy mix sources
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2015 2020 2025 2030 2040 2050

ASTRID- Reference technology SNETP — ESNII, European Sustainable Nuclear Industrial Initiative

-Like
SFR
Prototype

Preliminary, conceptual, basic design, safety analysis reports, and supporting R&D

Supporting infrastructure

Flexible
Irradiation
Facility

Preliminary, conceptual, basic and detailed design,
safety analysis reports, licensing and prototype construction

Operation of an Accelerator Driven System
600 MeV - 100 MWth

Short -term alternative technology

Preliminary, conceptual, basic and detailed design,

Demonstrate safety analysis reports, licensing and prototype construction

Longer-term alternative technology

O © &N

Preliminary, conceptual, basic and detailed design,
safety analysis reports, licensing and prototype construction

New applications of nuclear technology (SNETP — NC2I, heat, cogeneration, hydrogen and synthetic hydrocarbon fuel, desalination)

Heat
Cogeneration

Preliminary, conceptual, basic and detailed design,

safety analysis reports, licensing and prototype construction Commissioning and Operations
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Short-term Medium-term Long-term

Research on
present and
planned
facilities,
EVEWS R
modelling

First plasma Full performanc

Consistent Commence
concept construction

DEMO

Material research facilities IFMIF/DONES #

Stellarator as fusion plant? @ | ||| |1[{IFITTIAERLRLAELARIRRARERERERITEIT LT
Lower cost through concept improvements and im{_

€ Milestone

Fusion Power Plants
S

A.J.H. Donné | Ad-hoc Euratom Meeting| 9 October 2018
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2015 2020 2025 _

Advanced fuel cycle technology, partitioning and transmutation, and reprocessing processes

Identification
of necessary
facilities

Supporting
Infrastructure

Construction or upgrade of the necessary facilities

Safety
Upgrade

R&D Fuel reprocessing and manufacturing workshops for advanced reprocessing

including minor actinide bearing fuel manufacture

Multi-recycling facility, design and
licensing

Reactor, loop, simulation, irradiation and PIE facilities (e.g. BR2, HFR, MARIA, LVR15, SUSEN, JET, HADES, GELINA, CERN n-TOF)

R&D programme for the construction of the prototypes and demonstrators R&D programme for commercial deployment

Cross-cutting
Safety
R&D

A new European material testing reactor and Mo-99 radioisotopes producer
JHR

Jules Horowitz

Reactor Construction and Commissioning 60 years' Operation, R&D in support to nuclear industry, radio-isotopes supply for

medical applications, a key infrastructure to support expertise and competence building

A new medical isotopes Mo-99 and nuclear technology research reactor

PALLAS

Prellmlne_1ry, concep_tual, t_)asm and detailed design, . Commissioning and 60 years' Operations R&D support
safety analysis reports, licensing and prototype construction

E Key Enabling Conditions




A fit for

purpose
system
for
E&T of
scientists and
engineers

Transfer of
knowledge,
Sharing of
capabilities,
mobility,
credit system

International
cooperation

2015 2020 2025 2030 2040 2050

Implementing latest safety regulatory, low carbon energy, energy union and multi-financial frameworks

EU/Euratom/MS incentives towards technology neutral investments in all low carbon technologies, R&D, infrastructures, centres of excellence
EIB loans, H2020 InnovFin risk sharing financial facility, Euratom loans, MS Contract for Difference, ETS innovation fund, mission innovation
Legal frameworks Joint Undertaking, ERIC, Belgian AISBL non-profit association, international Public/Private partnerships and consortia
Cohesion policy ERDF structural funds, EFSI European fund for strategic investments

Filling the skills, competences and knowledge gap

l Meeting the skill/competencies gaps, strengthening and developing existing skills/’competencies e.g. STEM, MSc, PhD, Fission, Fusion, Energy .

Fostering involvement, access to research infrastructures and up-take by the labour market

Promoting mobility, life-long learning, workforce training, industry involvement and partnerships (EU/MS, JRC, ERC, EIT, MSCA, ERASMUS+,

ﬁiénning and enabling skills development

i Sector skills assessments (e.g. ECTS, ECVET, EUROPASS,) and observatories (e.g. EHRO-N), online information, platforms and other tools

Supporting creating or networking training institutions into interdisciplinary and multi-company training providers

i ETKM, competence building, hands-on training, management, ENEN, FuseNET, higher education, research organisations, industry ‘

Nuclear safety, security and safeguards, multi-disciplinary R&D on waste and geological disposal, reactor systems, and radiation protection

EU/MS international cooperation, including DEVCO, ESARDA and strategic partnerships (e.g. CN, JP, IN, KR, RU, USA)

Promoting synergies and coherent identification of R&D priorities together with OECD/NEA, GIF , IAEA

Promoting EU technology and innovation platforms, and other EU stakeholder fora (ENEF, ENSREG, WENRA, HERCA, ETSON, FORATOM, etc.)

Key Enabling Conditions



Let’s Capitalise ... All initiatives FP7, ETPs, ERA, INCO, H2020

Under Euratom, EC should promote and facilitate EU ed 1 VJ
Nuclear safety R&D in MS, collab. IAEA, OECD/NEA, GIF |
ETPs are industry led to promote R&D and demonstration
of EU fission technologies

EU fora supporting nuclear policy, promoting stakeholders — [Fo/z20lonil “EERA
dialogue and safety improvements F e —
ENEF from 2007 and WG Transparency, risks and i

opportunities

{ ¢
(k MELODI

ENSREG from 2007, stress tests peer reviews (‘\
SNETP composed of NUGENIA, ESNII and NC2lI pillars ® NEA o
SET-Plan Key action n.10 on nuclear fission and fusion ETSON | & GE@“M —

IGDTP on geological disposal, EURAD

MELODI with NERIS-TP, EURADOS and Alliance, CONCERT
ENEN European Nuclear Education Network E/%.
INCO structured dialogue on R&D policy and priorities
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European Group of Ethics EGE Opinion 27 dated 16/01/2013

On January 16, 2013, the EGE adopted Opinion
27 an "Ethical framework for assessing
research, production, and use of Energ
The EGE recommends to achieve
equilibrium between four criteria - access
rights, security of supply, safety, and
sustainability - in light of social,
environmental and economic concerns.

¥ 2013 Symposium Proceedings
e NEEPS.//PUDlICAtIONS. europa. eu/en/publicatio
— n-detail/-/publication/e92b20be-9163-4aee-

. b469-87828b10c0f1/language-en

'8

Evropean Economic and Social Committee

10-Apr-13

o
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Thank You!
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