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This presentation is based on my 40 years of professional experience:

« Commissioner at the Spanish Nuclear Safety Council (CSN) 2015-2028

« Chairman Spanish Nuclear Energy Technological Platform CEIDEN 2019-

* Professor Chair in Nuclear Engineering at UPC-Barcelona Tech Spain, for 30 years.

* Vice President of European Nuclear Education Network ENEN, 2013-2016.

* Has published more than 240 papers on nuclear Engineering.

« Has managed 15 PhD in Nuclear Engineering.

« Author of Multimedia on Nuclear Reactor Physics with about 800 pages, translated to 6
languages and distributed through IAEA to more than 134 countries.

» Has participated in 13 missions (Argentina, Austria, China, Ghana, Malaysia, Saudi Arabia,
South Africa, Tailandia, USA, Vietnam) of the International Atomic Energy Agency (IAEA).

« Commissioner that participate in the WENRA meetings since 2015,

« Commissioner that participate in the Comity of safety standards CSS of IAEA since 2015.



3 Background

« The safe and sustainable deployment and use of nuclear technology will always
depend on a highly educated and specialized workforce. With solid knowledge In
nuclear engineering, radiation protection, nuclear safety.

» Prepare and develop specialists requires considerable time and effort.

« Ageing of nuclear workforce is a reality in most of the countries. Hence, long-term
sustainability will be only achieved by attracting new talent.

* |In the world there is the tendency to operate the existing nuclear power plant 80 years
« 33 countries have announced that they will build 495 new nuclear power plants

 So in the world is need more nuclear skills.



4 Overview on Nuclear Skills
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From a nuclear safety point of view, nuclear
Skills is of paramount importance




5 Good practices for Recruitment in the nuclear sector

* Nuclear Employment Portal :

 the Spanish nuclear Society SNE has set up the Employment portal.

« All the students of the masters in nuclear engineering are animated from his
professors to register in the Employment Portal .

« All the companies, in the nuclear sector are animated to send all his new jobs
positions to the Employment Portal.

Once a new nuclear-related job position appears in the country, each graduate
registered in the Employment portal receive an e-mail with the job position
description, and contact details of the company or institution.



6 Academical education of the staff in the nuclear regulatory body

«Certification Name: European Master of Science in Nuclear Engineering EMSNE
Certification Authority: European Nuclear Education Network Association
*In IAEA has developed the ceremony for delivery this certification several years.

*In the nuclear regulatory body should be convenient that at least 50 % of the technical
staff will have an academicals education in the recruitment moment similar at that. Of
course later will develop training activities inside the regulatory body.

*In some countries this is very difficult , but is better to have some technical people
working rather that don’t have enough technical people in the regulatory body ,

*But in order to improve the efficiency of the regulatory body it will be very convenient to
achieve a goal like, that, steep by step. Every year to recruit 5 or 10 nuclear engineers.

*If the regulatory body have about 220 technical people , about 110 should be staff with
the academicals education of nuclear engineers.

«+ with this can increase the efficiency of the nuclear regulatory body, reduce the time
required for licensee,

| heared that there are a country where this number is also bigger achieving 90%.
(China) But that is very difficult to achieve in Europe, but is an excellent achievement .



7 oOverview on Nuclear Skills in the nuclear regulatory body

 Attract students to nuclear A
it programs and nuclear sector
WU | ¢ Nuclear education
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* Recruitment
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From a nuclear safety point of view, nuclear
Skills is of paramount importance




8 Nuclear Masters currently in operation
In Spain:

» This universities have more than 40 years of experience, in nuclear education

1. Master en Seguridad Nuclear Y proteccion radioldgica
Universidad politécnica de Valencia. Valencia.
https://www.upv.es/titulaciones/MUSNPR/

2. Master en ciencia y tecnologia nuclear
Universidad Politécnica de Madrid, Madrid
https://www.industriales.upm.es/docencia/master-en-ciencia-y-tecnologia-nuclear/

4. Master in Nuclear Engineering MNE
Universidad Politécnica de Cataluna, Barcelona
https://nuclearengineering.masters.upc.edu/es

5. European Master in Nuclear Energy, EMINE
Universidad Politécnica de Cataluna, Barcelona
https://etseib.upc.edu/ca/estudis/masters/master-MSc-EMINE

This 3 masters we would like to have 100 estudents each master.



https://www.upv.es/titulaciones/MUSNPR/
https://www.industriales.upm.es/docencia/master-en-ciencia-y-tecnologia-nuclear/
https://nuclearengineering.masters.upc.edu/es
https://etseib.upc.edu/ca/estudis/masters/master-MSc-EMINE

O Key Points: University - National level

« Enhance support to Universities with well established master’'s degrees in nuclear
engineering:

« National level

o CSN Nuclear Safety council, sponsored with 70.000 €/year since 2010. 3 chairs in
nuclear safety and radiation protection . 3 master in nuclear engineering

o European Comision

Suggestion for European Commission should support master in nuclear engineering in
each country of Europe. But at maximum 3 masters in nuclear engineering for each
country. Likes the 3 ones in the previous slide.

Can give a support for instance about 70.000 €/year during 5 years. for each master in
nuclear engineering.

-for scholarships for master thesis.

- scholarships to pay the fees of the masters.

-award to bets student of the master every year.

-award to best master thesis .every year

-support to improve the education laboratories in radiation protection , or nuclear
simulator for education,

-support to technical visits of the studens of the master in nuclear engineering to
nuclear power plant, congress like Spanish nuclear society,
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Sharing educational material in nuclear

1. DIES, J.; PUIG, F;
PEREIRA, C.;

2. Multimedia on Nuclear
Reactor Physics.

800 pages ,
digital book

languages :

Spanish, Arabic, Chinese ,
French, English ,

Free of charge.
http://elearning.iaea.org/multim

edia-nuclear-reactor-physics

MuLtimepIA ON NUCLEAR REACTOR PHYsIcS (MNRP)

Albania, Aimenia, Ausiria, Azerbaijon,
Balorus, Eelgium, Ewlgario, C(mafis,
Cyprus, Czech, Denmark, Finlond,
Fronce, Germeny, Georgio, Greece,
Lehuania,
Luxemburg, Irelond, Iraly, Mocedonia,
Meldewn, Montenegra,  Netherlonds,
Kermgy, Mord Mecedenio, Polond,
Pertugal, Remenio, Russie, Serbis,
Slevekin, Slovenin, Spein, Sweden,

Hungary, Laivia,

Swirzerland, UK, Dkroine

DiSTRIBUTED TO 134 COUNTRIES

bhrgentine, EBrexmil,  Bolivia, Conada, Chile,
[elembio, [osto Eips, Cubn, Beminicon Fepuhblic,
Fcundor, Gegtemala, Jamaica, Mexico, Nkareges,
Fonama, Feru, Sohoder Trinided y Tobego,
Uruguay, U%4, Yenezvels, Virgin lslands.

hlgeria, Angels, Bomwans, Burkine Faie
Comeraan, Cencral kfricen Republic, Comge, Egypt,
Erhiopin, Ghano, Ivary Coost, Kemys, Lesprhe,
Liberin, Libya, Hudquﬂur. Molewi, Morecoe,
Homibia, Wiger, Migers, Fwonds, Semagal,
Somalia, South &frice, Sudan, Teszema, Tege,
Towisin, Uganda, Zambia, Zimhabwe:

Afghonisten,  Boeglodesh,  Bhuven,
Combodio, Ching, Horg Kong, Iméin,
Indenesio. Iron, Iruq. Izmel, lapen,
Jordon, Kezokhston, Kereo, Kuwait,
Lees, Lebamen, Maleysia, Mongels,
Myonmer, Hepal, Omen, Pokisten,
Philippines, Qofer, Sowdi
Arobio, E.iniqmrt. i Lonkn, Syri,
Ihekiston, Toimon, Theilond, Turkey,
ILE, Vietnam, Yemen.

Polesting,

Kuziralia, Hew Jesland


http://elearning.iaea.org/multimedia-nuclear-reactor-physics
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Estimate of new hiring of human
resources in the SPANISH NUCLEAR
SECTOR

CEIDEN
Prepared by the KEEP+ Group- CEIDEN

Last update 2023-03-14
KEEP+ Group-
Is the Training and Knowledge Management Group of the Technological Platform
for Nuclear Energy in Spain - CEIDEN



12 Companyl/Institution | 2023 | 2024 | 2025 | 2026 | 2027 | TOTAL
1 80 63 33 20 20

Estimate of

New Higher
Education
Graduates In the
Nuclear Sector

In the Next 5 years
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Conclusion

With the information provided by 23 companies and institutions
In the nuclear sector based in Spain, it is concluded that a total of
2,157 new personnel will be needed for the next 5 years

(2023-2027). Distributed as follows:
* Incorporate about 1,433 higher educated new graduates.

* Incorporate some 724 new graduates in professional
training



15 References

1. DIES, J.; PUIG, F.; PEREIRA, C.; “Nuclear Reactor Physics
Multimedia”(languages: Arabic, Chinese, English, French, Spanish, and Russian)
“, v.8, 800 slides, E-book, Spain, 2016.
Digital version is Free of charge.

2. DIES, J.; TAPIA, C.; PUIG, F.; VILLAR, D.; “Experiences program in nuclear
engineering area. SIREP 1300 nuclear power plant conceptual simulator (DFEN-
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http://elearning.iaea.org/multimedia-nuclear-reactor-physics
http://hdl.handle.net/2117/17190

Sugestion of topics for Research for european comision .

fuel, advanced tecnological fuel. ATF.

-Use of AMR, that use irradiated fuel, and reduce the
radiactive waste

-research projects about good practices to operate a
nuclear power plant 80 years.



Thank youl!

emaills:

Javier.Dies.Llovera@gmail.com


mailto:Javier.Dies@csn.es

o ’ Prof. PhD. Ing. Javier Dies
. " 4 Chairman

CEIDEN
SPANISH NUCLEAR ENERGY TECHNOLOGY
PLATFORM, for research and development

https://ceiden.com/



https://ceiden.com/

More than 100 members
classified in 11 subsectors

-
| & ’ CEIDEN
SPANISH NUCLEAR ENERGY
TECHNOLOGY PLATFORM



‘,{ —
How does it work? “‘3 R —

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

subsector members

Utilities

Fuel cycle companies

Engineering and construction companies

Equipment manufacturers

Service companies

Small and medium-sized enterprises

R&D institutions

Universities

Nuclear Regulatory Bodies (CSN)

Ministry competent in R&D&i

RPlRrIN[w|[N|R|IR[RPR]R[N]|®

Ministry competent in Energy

General Assembly
All members and interested parties




” Working groups at CEIDEN
‘ 1‘-’ SPANISH NUCLEAR ENERGY TECHNOLOGY PLATFORM

» Group fuel ATF. Advanced technological fuels.

» Group SMR (Small Modular Reactors)

» Group of Materials

» Group of Fuel

» Group of Simulation SIREN

» Group CAMP

» Group KEEP+ education in nuclear engineering ( Spanis ENEN)

» Group PYME,

» Group of sociotechnical research , communication, in nuclear energy.

» Group of neutronic laboratories



» SMR represent one opportunity for the nuclear industry in general and for Research and Development in
nuclear energy.
» Several Spanish companies are currently developing several international projects about SMR.
» -IDOM is partner of the Project to design and building de SMR Moltex with Canada.
» Empresarios Agrupados collaborate with one Project with ThorCon, and with the Project MIRRA of
Belgium.
» Tecnatom is working in design of simulators for SMR.
» ENSA, participate in several international projects about SMR
CEIDEM have a working group about SMR., and in this group there are 33 Spanish institutions, companies,
universities, public companies.
10 members of CEIDEN are members of European alliance on SMR
members of SMR _group in CEIDEN.
Paper published in nuclear engineering about activities of RDI in developemt in Spain about SMR.
Video about conference in the association of industrials engineers of madrid about SMR..



https://ceiden.com/wp-content/uploads/2024/02/2024-02-19-ENTIDADES-PARTICIPANTES-SMR_confirmados_rev1.pdf
https://www.sciencedirect.com/science/article/pii/S0029549323006672
https://www.youtube.com/watch?v=zgNbVOjitw0

Computer codes used in Spanish nuclear sector.
-horizontal: computer code.

CEIDEN: Grupo Espafiol de Simulacién Integral de Reactores Nucleares (SIREN)

eficaces

-vertical: institution, Company,

NIOY

2 Monte Carlo

TRIFOU
MCNP
PHITS

FLUKA [ GEANT

Cddigos de cdlculo utilizados en el sector nuclear espafiol rev.2.1, jul. 2021

KEND /SCALE

-
.

—

PENELOPE

SERPENT

3 Inventario Isotépico y

DARWIN

DRIGEN [ SCALE

ACAB

I

TRITON/SCALE
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4 Celda-Elemento

APOLLO

DRAGON

CASMO

FRAP-TE

WWINIS- WLARIA

SCALE

NEWT/SCALE

5 Cindtica 3D Micleo

PARCS

COBAYA4

SIMULATE

SIMTRAN/SEANAP

ANC

PANACEA

VALKIN

VALKIN-FVYM

& Termohidriulica Subcanales

FLICA-OVAP

COBRA-3C

SUBCHANFLOW

VIPREW

COBRA-TF

7 Termohidradlica OFD

ANSYS-CFX

STAR-COM

OPEN FOAM

B Termohidriulica Sistema

CATHARE

ATHLET

RELAP

RETRAN-3D

TRAC

TRACG

LOFTRAN

TRIO U

| HHum

TRANSAT

TRACE

THOR

ECOSIMPRO
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‘- CEIDEN
’ Spanish Nuclear Fission Technology Platform

“The total amount devoted to nuclear R&D in Spain in the
last years is stable (around 45 Million euros/year ). The
main contribution comes from own resources of the entities of
the sector



