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WHAT IS CEIDEN? | L —

What is it?

What does it do?

Who is in?

CEIDEN is a Spanish organization established for the coordination

of the efforts and needs of Nuclear Fission Energy R&D

Definition and development of joint projects, and presentation of a
common position for national and international commitments and
proposals in the Nuclear Fission R&D field

CEIDEN gathers all actors/entities involved in the R&D of
Nuclear Fission in Spain
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HOW DOES IT WORK?

CEIDEN

Spanish Nuclear Fission Technology Platform

Chairman: Javier Dies (CSN)/General Secretary: Pablo T. Leon (ENDESA)

Executive Committee

Subsector

Members

Utilities

Fuel cycle companies

Engineering and construction companies

Equipment manufacturers

Service companies

Small and medium-sized companies

R&D institutions

Universities

Regulatory Body (CSN)

Competent Ministry on R&D

Competent Ministry on Energy

RPlRr|IN[Ww|NMN|[RPR[R|[RP|FRP|[NMN|W

General Assembly

All members and interested parties




HOW DOES IT WORK? :

NON-LEGAL ENTITY / NO BUDGET / IN-KIND CONTRIBUTIONS

- CEIDEN working groups
- CEIDEN projects
- CEIDEN supported projects
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STRATEGIC AGENDA g

[Based on: J
* Technical challenges

TC1: Safe Long Term

Operation

[Articulated through: J
* PTI: Priority Technology Initiatives

PTI: Safe Long Term
Operation (big data,
flexible operation)

PTI: Accident
Tolerant Fuel

Technological
Challenges
(TCs)

PTI: Centralized

Storage Facility

Technologies and (ATC)

New Projects .

TC2: Spent Fuel and
Waste Management
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TECHNICAL PROGRAM

Material studies from Zorita NPP: ‘
1) Reactors Internals
2) Irradiated Concrete
TC1 )

Gap analysis on mechanisms of material degradation
New Materials Working Group

Storage and transport of spent fuel program

TC2
Accident Tolerant Fuel (ATF)

Spanish group participating in Jules Horowitz Reactor Pr (JHR) Project

TC3

Coor| pation of participation of Spain in the European ESNII i
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TC1: ZIRP Project (Zorita Internals Research Project)

Objective: Characterize the effects of neutron irradiation on the mechanical and microscopic properties of
stainless steel materials irradiated under service conditions to increase the understanding of fluence effects at
end of service life (40, 60 years and beyond)

Participants

* EPRI

e U.S. NRC

* CSN (Spanish regulator)

* SSM (Swedish regulator)

* Tractebel

* AXPO

* Additional in-kind
contribution from
Japanese utilities/MHI

Jose Cabrera NPP “Zorita”
Westinghouse design
1968 — 2006 (~26 EFPY)



TC1: ZIRP Project (Zorita Internals Research Project)
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* All testing of Zorita baffle plate material completed.

* The results contributed to the development of aging management strategies.

Tensile Testing

IASCC Crack Initiation

IASCC Crack Growth
Rate

Fracture Toughness

Microstructural Testing

10, 30, 50

40 to 49

10, 30, 50

10, 30, 50

32to 47

50 dpa specimen at RT showed very low elongation; other
specimens behaved as expected

Failures were observed above 60% of the irradiated yield
stress

Very low CGRs with 50 dpa showing lower CGR than 30 dpa
specimen

Overall, the specimens showed low fracture toughness
properties.

Very low levels of void swelling; measured as 0.03 to 0.05%
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TC1: ZIRP Project (Zorita Internals Research Project)

EPRI Testing Programs using Zorita Materials

Materials Reliability Primary Systems Boiling Water Reactor
! Program . Corrosion Research Vessel Integrity Program . Commission |
v } ;

A4 !

Microstructural Database of
Irradiated Stainless Steels and of

Zorita Internals Research Program Fracture Toughness in High Fluence

IASCC Testing Program

(ZIRP) Models BWR Materials
L v
Zorita Weld Testing Program K-size Effects on IASCC
L
T * Spanish entities involved in the ZIRP project:
under PWR Conditions - Gas Natural Fenosa/Socoin
v - TECNATOM
Thermal Aging Analysis of Stainless _
Steel Welds ENUSA
v - ENRESA

- ETSA

Qualification of KOH for pH Control



TC2: Irradiated Concrete P

* Administrative difficulties have delayed the project launch for years now.
* Several national organizations involved: CSN, ENRESA, ENDESA, GNF, IBERDROLA, IET

* Major technical areas to be addressed:

Effects of fluence and temperature on the biological shielding.

Transfer channel characterization (boric acid attack).
In-containment concrete characterization.

Containment liner corrosion.

* Progress made:

- Samples taken at different locations (containment; BSh).
- Preliminary analysis of non-irradiated concrete done (ICP; XRF; DRX).
- Further work programme outlined, but not conducted yet.
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TECHNICAL PROGRAMME: CROSS-CUTTING TOPICS

™

» KEEP+ group: Education, Training & Knowledge Management

» Sociotechnical studies group

» Spanish nuclear sector capabilities studies

CAPAODAES

ESPANOLAS PARA N
AFRONTARLNNLEVD

PROVECTO NUCLEER

|

CEDEN

Spanish nuclear R&D investment analysis: 50-55 M€ly

» Research laboratories and R&D infrastructures group

» Small and Medium Sized Companies Group

» Follow-up and coordination of Spanish participation in main

@NETP

able Nuclear Energy
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‘@NUGENIA

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

International programs and networks: H2020 / SNE-TP / NUGENIA

» CAMP-Espana Code Application and Maintenance Program



KEY OUTCOMES R

» Robust networking with other national entities deeply rooted in nuclear fission

» Strengthen links to other related national technological platforms

[ CEIDEN is now the reference for Nuclear R&D in Spain }




KEY OUTCOMES .

[ Broad International Presence ]
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KEY OUTCOMES

» Technical publications
» Enhanced presence in media

» Workshops & dissemination of CEIDEN activities

CADENA DE

SEANISH SUMINISTRO PARA . . .
LOROCRITED LA CONSTRUCCION | — ey | R 51115 Of the Spanish Nuclear Sector in

NUCLEAR PROJECT

NUCLEAR
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the “Analysis of the Potential Development
of Energy Technologies in Spain”

R. Velaseo & P.T. Leon

INTRODUCTION
On June 30. 2011, driven by the Minis-

With the main objective of employ-
ment. industry and to built a knowl-

s = 5 T oy edge society. this exercise aims to
Dl A ::g Seience ":E m‘fg’ identify the energy technalogies that
CEIDEN "nfmmm Research and 1n. 1€ strong themselves for its clear ex-
s Tt o = :w’m‘;m““m eerithed ANG(E s  Pectations of market and their align-
e oom o o —— ment with the Enropean snergy pol-

LIGHTS

& Tamodeiutica Sstema

a non-profit initiative created to unite
and coordinate efforts among all ac-
tors in the value chain of R & Dinen-
ergy.allowing to respor to the main
]: y challenges that the R&D have
in the feld of the energy sector. con-
tributing to the definition of a work
‘patterns nationwide and European

icy. technologies in which Spain is
strong or it can be and technologies
that can have a better impact in re-
ducing emissions, improve the bal-
ance of payments and the external
dependance, and that have a greater
tractor effect for the industrial tech-
nological development

The representation in this exercise

ROSARIO VELASCO
Presidenta del CEIDEN

Vicepresidenta del CSN.

9Stesbicd sariunbns of the Spanish mclear sector has been
views ;M?V;fmﬁffgﬁm W0 arried ont throngh the Fission Na-
N L clear Energy t: ical plat
companies with active pasticipation 1gy techrological platiorm.
Competence TS———— in the field of R&D and leading the ~ _C.DL L Wich has actively partici-
d ibility: IEEX 35 at the time, two SMEs ang  Paied in all the phases of the process,
and responsibi ity: ine representatives of the public sec- | IVlving all the actors in the Spanish
NRA s tor. The CTEMAT currenly holds the  PUclear saclor PABLOT. LEGN
an view sacretaniah of the Allince, The aim of Bis artcle is to present  Secretario del CEIDEN.
Director de Tecnalogia y Dezarralla

Experts
for experts

s rogsory oy () s
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In the field of ALINNE it was
launched on March 2034 the “Anal-
ysis of the Potential Development of
Energy Technologies in Spain’”. This is

the results in the exercise of the Span-
1zh nclear sector.

METHODOLOGICAL ASPECTS, CRITERIA
AND DBJECTIVES

a comparative analysis to assess abili-
tiss, potential, development posiion- I the ALINNE workshop of 5 s

- ing and technclogieal eoherence cf the tember 25, 2013, in the
different energy fechnologies. In the  ergy Club, made before the prot
study wers nvolved 13 tachnology  launch of the sxexcise, the general
QLIS I ‘platforms in the fisld of energy: criferia for carzying out the analysis
- Platform for Energy Efficiency. of the potential of techmalogical de-

- Spanish CO, Technology Flatform.
- Platform for Hydrogen and Fuel

welopment of energy technalogies m
Spain were defined. These criteria are

Calls based on the use of quantitative and
- BIOPLAT Platform (Biomass) qualitative indicstors
1 Akl robbiins s erdod - GEOPLAT Flatform In the ALDINE workshop of March
- Natura] Ges Flatform for Mobility 5, 2014, held in CIEMAT, the ECEL
- Nuclear Fission Energy technclogi-  toal to use for technology platforms
cal platform, CETDEK was introduced for those interested
S - REOLTEX Flatform (Wind). in pasticipating in this study, and it
R — Marine defines the criteria grouped into 5

17 Sistemas e apoy0  emergenc:

- FUTURED Platform (Intelligent
Networks.
- Fotoplat

AT Platform (Soar Therml Low
Temperature).

- Concentra Solar Flatform (Solar
concentration).

categories

1 Economy and Employment.

2. Capabilities n Scierce, Technology
and Innovation.

3, Technological Status.

4 Infrastructure Capabilities of R&D
for homologation and certification.

Nuclear de Endeza.

HUCES R St 015
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» Strengthening Education & Training, and Knowledge Management (KEEP Group)
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TECHNOLOGICAL PLATFORM OF

The technology platform CEIDEN is a Spanish institution established to
coordinate the needs and efforts of RED and innovation in the field of nuclear
fission technology.

One of the CEIDEN programs is the CEIDEN F+ work group. The objectives of
this group are to promate the coordination of Education and Training (E&T)
programs at the national and support the Spanish participation in
international programs and networks (EU EUROSAFE, IAEA, Foratom, Latin
America, among others).

Main activities of the CIEDEN are:

Promote the coordination of national nuclear energy E&T programs,
both to discern strengths and weaknesses assessing i they meets
the current and future needs and to facilitate exports abroad.

Assist the launch of advanced R&D and Innovation projects in E&T to
enhance the nuclear capabilities nationwide available in nuclear
sector.

Support and Coordinate the Spanish participation in inteational
ERT programs (UE, EURQSAFE, Fortom, Latin America) by creating
and participating in national and international networks and
organizations.

Boost the accreditation of on-the-job training.

Update the Nuclear Masters Catalog and the Nuclear Training
Capability Catalog derived from the activities of the CEIDEN F.

MASTERS INVENTORY

Master's Degree in Nucker Science and Technalogy. UPM

Masters Degree in Energy Technologiesfor Sustainable Development. UPV
Master's Degree in Sustainable Energy Engineering, UP Pals Visco

Master's Degree in Nuckear Technology and Instrumentation. U Hugha
Master's Degree in Industial and Environmental Saety. UP Valencia
Master's Degree in Energy Engineering, Nudear enerey. UPC

Master's Degree in Energy Engineering, Nudear enerey. UPM

Eurapean Master of Scence in Nucear Fusion And Engineering Physics .
(Gent, Carios [, UPCy UPM

Master's Degree in Radiological Protection in Radioactive and Nuclear Facilities.
Uy

Master Course in Nudear Engineering and Applications. UAM y CIEMAT
Master Course on Electricity Generating Technologies. ETSIIMy Tecnatom

Vs

uRAINlNG CAPABILITIES

=

NPP OPERATION

+ Licensed Operator Training

+ Nonlicensed Operator Training
+ Training In Maintenance

v Engineering

NUCLEAR FUEL CYCLE

Chemistry

Radiological Protection
Nuclear Safety and Licensing
Nuclear Materials

Fuel O

Concentrates

Management and Supply of Envicheet
Urgrium

Nudar Cyce Management

Fuel Manufacturing

Refueling Engineering

Ful Engingering

Radiological Protection
Radiochemistry

Handing of Fresh and Spent Nuclear
Fuel

One-Site Fuel Inspection

Onsite Fuel Repair

+ Isotonic Inventory Calculation. Neutronic, Montecario

RADIOACTIVE WASTE MANAGEMENT

+ Decommissioning
Engineering
Radiological Protection
Operation and Maintenance of waste
storage faciliies

Decommisioning of Uranium mings
and Uranium Production faciidies
Spent FuelIsotopic Characterization
Radioactive Waste Management
Radioactive Waste Characterization

DESIGN, ENGINEERING, CONSTRUCTION, ASSEMBLING,
LICENSING ANDSTART-UP OF NUCLEAR FACILITIES

New Reactors
Nudear Safety and Licensing
Probabilstic Safety Analysis

PROMOTION OF NUCLEAR ENERGY AND SAFETY

* Engineering
* New Nuclear Power Plant Projects
* Analysis of Severe Accidents

‘4

i
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+ Dissemination o the Nudear Energy and

Tednologis

+ RadiologicalProtection
* Nuckar safety

NUCLEAR SAFETY MANAGEMENT
J

Nuckear Safety and Licensing
Risk Prevention

Safety Cuiture

Human Factors Engineering
Leadership Development

Total Quality Management

@ou AND METHODS

Simulation, facilities for specific practices and human performance simulators are key
technologies in training and engineering to facilitate the essential role of developing
understanding and safe operation of the plant. In conjunction with these, nuclear training uses|

Tearming stations and

(Operating Experience Analy
Methodologies

Failure Analysis
Innovation strategies

RADIOLOGICAL PROTECTION AND DOSIMETRY

* Radiological Protection
* Dosimetry

_‘

* Hot Cells
* Radiation Shielding

Logistic and Transport of Nuclear
Materials.

Criticality

‘Thermomechanics of the Fuel
Assembly

TRAINING
J

+ Neutronic
Mante Carlo Simulation Methods
Photon and Neutron detection
SYSLEmS

+ Knowledge Management
* Instructors Certification

+ Inspection and Testing Methods
+ Materials, Analysis, and Applications
+ Comosion

OTHER KNOWLEDGE AREAS
/)

+ Training Methodology
+ On-the-Job Training

* Caloration
+ Welding Process
* Inspection of Welded constructions

+ Emironmental Impact Assessment
* Waste Water Treatment

+ Energy efficiency management

inthe different

e puter codes to ensure the necessary

plant positions.

Toals and methods focused on training of the Spanish nuclear industry are the following:

Full scope simulators available for training

purpose: +Training (Operation and
+General Electric BWR design Engineering]
+Westinghouse PWR design +Technologies: BWR, PWR, Gen 3+
*Siemens-KWU PWR design

*Mzin Contral Room Simulator

development or tum-key projects

Full Scope Control
Room Simulator

+Hydraulic loop and the corresponding
cantrol room with 11 training stations
+Single-pass gate to vital areas

man Factors Simulator
eld Simulator)

*FRAPCOPN, MAPA
+Fuel factories SFRAPTRAN icroshield
+Transportation and storage of oMELCOROASTEC ~ # MNP
radioactive material +R0D0S
*Radiation shielding analysis
#Nuclear fuel performance and design
(ore design

Use of Computer
Codes

For more information please visit the CEIDEN website ‘
http://www.ceiden.com/  ~gimery
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CEIDEN Platform

A national model for R&D in the nuclear field with
strong international links

0 «
O

\h International Atomic Energy Agenc

clea ion
’rotecting People and the Environment

e
Ay

© sne| |B.ForoNuclear
GOBERNG  MINISTERID SOCIEDAD NUCLEAR ESPAROLA /‘- s
DE ESPANA DE ENERGIA, TURISMO
T AGEMDA DIGITAL
PEPRI

Comitéde

/ 0.
I \ ....f.?.;.'. Coordinacion de
o I 0 R : Plataformas
: ......... ) ;o
DE ESPARA Eﬁ%ﬂmﬂ ‘CSN g?ﬁﬂanﬂiuun:mn‘ A |_ | N N E L) Tecnologicas del dmbito

0ot »
' Energético




SUMMARY & FINAL REMARKS >

» The CEIDEN technology platform is an entity coordinating the needs and
efforts of R&D in the field of nuclear fission technology, nationwide.

> More tan 100 public and private entities participate in CEIDEN, which
represents the majority of the players in this field in Spain. In addition,
there are more than 20 international collaborators

» CEIDEN has established cooperation bonds with South American
entities, specially in the E&T and KM fields.

> CEIDEN develops a variety of lines of specific work. The majority of
CEIDEN programs have relationships with equivalent international
programs, being highly valued in this environment.

» CEIDEN contributes to the national and international education and

training, and knowledge management development through KEEP+
permanent group



SUMMARY & FINAL REMARKS >

» The main strengths of CEIDEN are its ‘networking’ operation model and
non-profit contribution by all its members.

» The total amount devoted to nuclear R&D in Spain in the last years is stable
(around 50-55 M€). The main contribution comes from own resources of
the entities of the sector.

» CEIDEN objective is to transmit to the Administration and to the Spanish
companies the idea that the promotion of R&D supports nuclear Spanish
industrial exports, and the safe operation of short, medium and long
term of our nuclear power plants



Thank you very much

Chairman: Visit our website: www.ceiden.com

Javier Dies Javier.Dies@csn.es

+34.91.346.03.35 , Follow us on Twitter
General Secretary:

Pablo T. Ledn pabloteofilo.leon@enel.com . .
+34.91.213.40.26 9 info@ceiden.com
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