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ESNII: the actors

e The ESNII Task Force

=
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— Memorandum of Understanding under SNETP umbrella

— 13 founders in 2010, now 30 members : University of
Genova and CIRTEN (consortium of 6 Italian “nuclear”
Universities) joined in january 2015. VTT Finland joined

— Industry : 12 members, research organisations : 18
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to set up a 2-level structure:

— Task Force: all members

— Executive Board: leaders of the ESNII projects

 For manageability, the ESNII Task Force decided



wowenny. SNET P au

ESNII Scope (1/2) O =

TEeEcHNOLOGY PLATFORM

*In particular, ESNIl is an Instrument for coordinating the
Implementation of the SNETP pillar on sustainability of nuclear fission,
based on Gen IV fast reactors with closed fuel cycle (targeted
deployment 2040)

In 2012, ESNII made a priorifization exercise with regard fto
technologies and projects:

* With respect to the 2010 evaluation of technologies, Sodium is
considered to be the reference technology since it has more
substantial technological and reactor operations feed-back. This is
an actual and long ferm trend. On December 10 2015, BN 800
(Beloyarskaia 4) in Russian Oural was coupled to the grid

*The Lead(-bismuth) Fast Reactor technology has significantly
extended its technological base and can be considered as the
shorter-term alternative technology

*The Gas Fast Reactor technology has to be considered as @
longer-term alternative opfion.
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The main goal of ESNII is fo design, license, construct, commission and
put into operation around 2030:

-the Sodium Fast Reactor Prototype reactor called ASTRID
-the flexible fast spectrum irradiation facility MYRRHA

while investigating the feasibility and deployment of the two other
projects, ALFRED (LFR demonstrator) and ALLEGRO (GFR

demonstrator)
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ESNIl programmes - ' N E
ASTRID

TEeEcHNOLOGY PLATFORM
ASTRID - CEA obtained a green light to start Conceptual Design phase on the
period 2013-2015. About 600 persons were involved in 2015 in the ASTRID design
and the R&D in support.

The main objectives of the Conceptual Design phase are:
eto confirm identified innovative options;

oto provide R&D results in support to the design activities, and in support to the
safety case;

*to expand the industrial and international collaboration around ASTRID;
eto conclude on still open options, as: energy conversion system,

e architecture of the reactor pit in relationship the design of the reactor vessel
cooling system (6 DHRS systems), confinement frozen at the end of the
conceptual design phase

eto drive an optimization of the design in order to reduce costs;

oto prepare the Safety Options File (in french DOS). Meeting with the regulator in
September 2015

oto prepare next phases (basic design between 2016 and 2019)

eto gather European and international R&D in support of ASTRID. The Japanese
Govt is an active contributor through its JAEA agency (and MHI group) 6
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Accelerator
(600 MeV - 4 mA proton)

Multipurpose .
. as
I Flz)f“:!e - Neutron
rradiation Source
Facility

Reactor
* Subcritical or Critical modes
* 65 to 100 MWth

Lead-Bismuth
coolant
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implementation scenario

(january 2016)

The goal of the MYRRHA-project remains the full realisation of the
MYRRHA ADS facility

MYRRHA built in 3 phases

*Phase 1: LINAC injector + accelerator up to 100 MeV + associated
experimental stafions. Stage-gate decision (2024)

*Phase 2: Upgrade LINAC up to 600 MeV

*Phase 3: Construction of suitable reactor including spallation
target module

eStage 1 (2016-2024) . two timeframes
— Mid-term objectives by 2024

— Short-term objectives (2016-2017) determined by the special
endowment for MYRRHA by the Belgian Government of 40M€
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Primary system Main design options

100 MW;, pool-type reactor system confirmed as
first option

eInnovative Primary Heat Exchanger (PHX)

e Additional joint in the In-Vessel Fuel Handling Machine
(IVFHM)

e Design of the Primary Pump

e Design and safety analysis of the Diaphragm
S
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ALFRED Lead Technology

e FALCON consortium formed in
december 2013 between ENEA,
Ansaldo Nuclear and Roumanian
R&D Institute ICN

* Technical cooperation agreements
signed with a number of
organizations : (Italy, Germany,
Netherlands.

e The TSO IRSN also requested
changes in the SG technology
(inside the Reactor vessel 2014)

Doubledwall Steam Generators
compulsory in ALFRED as in
MYRRHA
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FALCON Status as of january 2016

ALFRED Technical review

Issues under evaluation and solutions development:

* Primary side design - New design configuration developed

» SG design - New SG design under verification

* Primary pumps - hot leg — 2 designs under CFD evaluation

* Diversity of DHR2 - New DHR integrated in the pool — first calcs
ok

» Core design - under optimization, added one dummy row

in-vessel storage under evaluation

» Corner fuel pin - addressed by NRG as part of MoA
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New Strategy announced by
the 4 partners in central
Europe in early 2015

Reduce ALLEGRO power from
/5 MWth to cca 10 MWth and
optimize the core
configuration

To increase main blowers
inertia (Management of LOCA
and SBO), gas turbine coupled
to the primary blowers

UO2 pellet or MOX Pellet in
AIM1 Stainless Steel cladding
and develop in phase 2 a
ceramic design

13
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ESNII for Horizon (1) " Neameiom s

ESNII plus, Preparing ESNII for HORIZON 2020

The proposal ESNII+ addresses the topic: Fission-2013-2.2.1:
Preparatory Phase in support to the development of a federating
body to ensure efficient EU coordinated research on Reactor
Safety for the next generation of nuclear installations.

Coordinator: CEA
35 members (14 countries)
Addresses 3 types of Fast Reactors (SFR, LFR, GFR)
Duration: 4 years : 01/09/2013-31/08/2017
Budget:

- Total eligible costs: 10.4 M€

- Total EC funding: 6.4 M€
Starting date: 01/09/2013
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ESNII+ PROJECT

1. Structuring ESNII

WP1 - Structuring ESNII for HORIZON 2020
WP2 - Strategic Roadmapping

WP3 - Support to facilities development
WP4 - Industrial perspectives
Frignani

2. Education and training

WPS5 - Training and dissemination
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NNL, Richard Sainsby
SCK-CEN, Peter Baete

MTA-EK, Zoltan Hozer
ANSALDO, Michele

CEA, Christian Latge

3. Joint research on crosscutting R&D challenges
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WP6 - Core Safety
Mikityuk

WP7 - Fuel Safety
WP8 - Seismic Studies

WP9 - Instrumentation for safety
Schyns

4. Project Management

WP10 Coordination and support
| PAGE 15

PSI, Konstantin

CEA, Nathalie Chauvin
ENEA, Massimo Forni
SCK-CEN, Marc

CEA, Alfredo Vasile
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Results of ESNII and orientations &b S . TF
for the future (1/2) u

e ESNII promotes 4 main projects but does not distribute
money

e |tsimportant accomplishments are strategic prioritisation,
coordination of research and of European research teams
and technical advice to emerging projects

* Inthe technicalfield it has achieved some harmonisation
of fast reactor fuel R&D in Europe. Other Generation |V
Fora and comunities are more diverse : in Asia (3 fuels), in
Russia(3 fuels), GIF treats all types of fuels

 For the next 20-25 years, Europe through ESNII will use one
R&D fuel for its 2 leading projects : mixed uranium and
plutonium oxide, (pelletized) MOX with an offshoot for
Allegro phase 1 and phase 2.

e This important technical choice must be consolidated in
the detailed research programs and projected in the

future for 20 years. 5
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Results of ESNII and u
orientations for the future (2/2)

EC money for fission research willremain at the same level
for the next 6 years

The projects will move forward between 2015 and 2020
through member states money and industry in kind
conftributions and money, we hope through the JUNCKER
plan (EC)

Allegro maybe ALFRED are particular since they have
access to european structural funds

ASTRID and MYRRHA may take different forms

But the projects will need public support and acceptance
from the research community at large

The 4 projects will need long term research in parallel with
project detailed design and construction

17
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e Thank you for your attention
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Roadmap for ESNII
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e

ASTRID
SFR
Prototype

MYRRHA™
Flexible
Irradiation
Facility

ALFRED

LFR

> Demonstrator

ALLEGRO

GFR
\. Demonstrator

2030
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The SET-Plan establishes an energy technology policy for Europe.

— Strategic plan to accelerate the development and deployment of cost-
effective low carbon technologies.

— Plan comprises measures relating to planning, implementation, resources and
international cooperation in the field of energy technology

Reference documents: COM/2007/0723 final and COM/2009/0519
final

ESNII is a SET-Plan official European Industrial Inifiative (together
with  Wind, Solar, Grids, CCS, Bioenergy, Smart Cities, FCH,
Nuclear Fusion).

Objectives of the Ells: Ells are joint large scale technology
development projects befween academia, research and
industry. The goal of the Ells is to focus and align the efforts of the
Community, Member States and industry in order to achieve
common goals and to create a critical mass of activities and
actors, thereby strengthening industrial energy research and
innovation on fechnologies for which working at the Community

level will add most value (from SETIS webpage - Strategic Energy Technologies
Information System

20
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z SusTAINABLE NUCLEAR ENERGY
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In 2012, ESNII made a prioritisation exercise with regard to
technologies and projects and defined its main goal:

The main goal of ESNII is to design, license, construct, commission and
put into operation before 2025:

-the Sodium Fast Reactor Prototype reactor called ASTRID
-the flexible fast spectrum irradiation facility MYRRHA

while investigating the feasibility and deployment of the two other
projects, ALFRED and ALLEGRO
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