CEIDEN

NUCLEAR FISSION R&D
TECHNOLOGY PLATFORM




cWhat is the CEIDEN Technology
Platform?

« CEIDEN Technology Platform is a coordinating body of needs
and R&D efforts in the field of nuclear fission technology in
Spain. Their work allows projects raised and addressed jointly
by the entities that are affected by the problems they seek to
solve, and present a single national position against the
proposals or the international commitments.

* In the Platform CEIDEN are represented all sectors related to nuclear
R&D in Spain and its scope includes both currently operating plants
and new reactor designs.
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CEIDEN Organization

« Currently, more than 50 entities belong to the Technology Platform
CEIDEN. These entities include the entire nuclear sector: utilities,
service and engineering companies, Universities, Research Centers,
Regulators, Administration, etc.

The Management Council is the executive branch of the CEIDEN
Platform. The Council meets 3 to 4 times a year, and this is where
executive decisions are made on the platform.

Once a year, the General Assembly of the Platform is celebrated. In
this Assembly the CEIDEN informs all the participating entities of the

activities of the platform, news, etc.
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Management Council Composition

 The following entities belongs to the CEIDEN Management Council:

Consejo Seguridad Nuclear.

Ministerio de Industria, Turismo y Comercio.
Ministerio de Educacion y Ciencia.

Research Centers: CIEMAT e INASMET.

Nuclear waste companies: ENRESA.

Fuel companies: ENUSA.

Utilities: Endesa, Iberdrola y Gas Natural Fenosa.
Universities, represented by UPM*.

Servicies companies, represented by TECNATOM?*,
Equipment companies, represented by ENSA*.
Engineering Companies, represented by Empresarios Agrupados*.

* Companies representing the sector for 2 years.
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Objetives of the CEIDEN Technology
Platform

« The overall objective of the Platform is to coordinate and develop CEIDEN
R&D aimed at the safe, reliable operation of existing nuclear plants and the
development of technological knowledge in new designs.

» The specific objectives are:

Promote the growth of scientific and technological basis of nuclear fission.
Form a coordinating entity for R&D at the national level.

Suggest the National Plan for R&D Sector technological preferences.

Forming an advisory and coordinating body at national level capable of dealing
with international projects in a coherent manner.

Identify the decision-making bodies or committees of international projects to
suggest the Spanish institutional participation in these bodies.

Promotion of Spanish technology in the appropriate forums.
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Launching a Program at CEIDEN Platform

« To include a program or project in the CEIDEN activities, it must
meet the following requirements:

v Interest to most members of CEIDEN (three or more entities).

v Be of considerable technical and economic importance.

v" Relate to areas in which the Spanish nuclear industry can add value
on the activities being developed in the international context.

« The implementation of programs or projects are often managed in a
specific working group, helping each entity concerned to the costs
as agreed in the Group.
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Current Programs at CEIDEN

The current programs in the CEIDEN are: :

1.- Program on storage and transportation of spent fuel.

2.- Use of materials C.N. Jose Cabrera.

2.1.- Materials Recovery and Study of Reactor Vessel Internals of the José Cabrera
nuclear power plant.
2.2.- Recovery Working Group and Study of Concrete of Central Nuclear Jose Cabrera.

3.- Jules Horowitz Reactor Program.

4.- Capabilities of the Spanish Nuclear Industry for a New Nuclear Project
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Dry Storage and Transport of Spent Fuel

Participants: CSN, ENRESA, ENUSA, UNESA/CCNN, CIEMAT, SOCOIN,
ENSA, TECNATOM

Proyectos

Comentarios

Colaboracién
internacional

Fluencia de la vaina PWR
de Zirlo con alto quemado

Fluencia de la vaina BWR
de Zircaloy 2

Determinacion de leyes de fluencia del material
mediante ensayos en celda caliente de barras
irradiadas (variables: temperatura, tension,[H])

Intercambio con
programa EDF/Wh/EPRI

Isotopia del combustible
PWR con alto quemado

Isotopia del combustible
BWR

Determinacion en celda caliente de la
composicion isotépica de pastillas irradiadas y
contraste con las predicciones de modelos
disponibles (justificar el "crédito al quemado®)

Acuerdo con DOE/ORNL
Acuerdo con NEA/OCDE

Acuerdo con Vattenfall
Acuerdo con DOE/ORNL

Criterios de fractura del
material de vaina

Rotura por impactos de
baja velocidad

Determinacion de la energia de rotura del
material segun la carga de H

Determinacion y andlisis de los modos de fallo
(en colaboracion con UPM, Caminos)

Colaboracion académica
con:

RSN

muniversidades japonesas

Modelizacion de la
cinética del hidrégeno en
la vaina

Modelo de acumulacién, difusion, solucion,
precipitacion,.. del H en la vaina
(en colaboracién con la UPM, Minas)

CEIDEN Technology Platform




Recovery and Study of Internals of Jose
Cabrera NPP: Internals

« Participants: SOCOIN, CSN, ENRESA, ENUSA, UNESA/CCNN, CIEMAT,
TECNATOM

Phase 1 — ZIRP Project Spain
Feasibility Study

Sample Extraction and Associated Activities:
Documentation for Implementation, Cut of Vessel
Internals and Final Project Documentation.

Material Characterization:

Detailed analysis of Neutron Fluence and
Temperature.

Phase 2 — International Program

Transport of Samples.

Laboratory tests for Studies Mechanical, Microstructural and Microchemical.
Compilation and Analysis of Results.

Final Storage of Samples.
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Concrete Recovery and Study of Jose
Cabrera NPP: Concrete

Participants: Acciona, Ciemat, Geocisa, Iberinco, Iberinsa, Instituto
Torroja, Socoin, Tecnatom, UPC, Enresa, CSN

Objective of the 1st phase. Defining the technical specifications of
potential projects of interest to the Concrete Irradiated.

Potential areas of interest for R&D projects identified can be divided into

two activities :

v Durability and aging studies.
v Validation techniques of auscultation, Non-Destructive Testing
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Spanish Participation in the Jules
Horowitz Reactor

» Participants: CSN, EEAA, ENSA, ENUSA, SOCOIN, TECNATOM,
CIEMAT, ENRESA.
* The “in-kind” spanish participation in the project includes:

v’ Development of primary Heat Exchangers.

v Development of simulator for experimental loop (EXSIMU).
v Technical support of CSN and CIEMAT.

v CIEMAT coordination of Spanish participation.
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Capabilities of the Spanish Nuclear
ndustr

Participants: Endesa, Gas Natural Fenosa, Iberdrola, Foro Nuclear,
Westinghouse, GE-Hitachi, Areva.
Objective. Analysis of the capabilities of the spanish nuclear industry for a

new nuclear project.
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Other activities within CEIDEN

* In addition to R&D programs that are coordinated in the technological
platform, performs the following activities:

v' Monitoring of activities of the European Sustainable Nuclear Energy
Technology Platform (SNE-TP).

Monitoring nuclear fission energy Framework Programme in Europe.
Tracking Innovation plans of the Ministry of Science and Innovation.
Organization of technical workshops.

Making a Spanis R&D map for nuclear.

Increased relations with Latin America in the field of R&D nuclear.

Participation in working groups to search for synergies between the different
Spanish technological platforms.
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CEIDEN Relations with Latin America

« Aware of the importance of the region in the nuclear field, CEIDEN has
undertaken actions for approaching Latin America institutions, for the
purpose of:

v ldentify associations and counterparts in the field of nuclear R&D, which can
cooperate with CEIDEN or its partners.

v' Learn and share skills and experience.
v Explore the possibility of participating in programs and projects.

 To this end, CEIDEN are getting in touch with partners identified in the
regulatory bodies, research centers and nuclear sector of different
countries in Latin America
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