Nuclear
Fspana| &7sne

JOURNAL OF SPANISH NUCLEAR PROFESSIONALS SPANISH NUCLEAR SOCIETY

www.revistanuclear.es



https://www.revistanuclear.es

sustainable world.

Nuclear energy is a carbon-free energy source.

www.westinghousenuclear.com

@ Westinghouse




Edit b

JOURNAL OF SPANISH NUCLEAR PROFESSIONALS
2021

SPANISH NUCLEAR POWER PLANTS

2020

Introduction

Interview
Héctor Dominguis. President of the SNE & Ceo of GDES

Opening Session

Session 1
Cofrentes Nuclear Power Plant

Session 2
Asco Nuclear Power Plant
Vandellés |l Nuclear Power Plant

Session 3
Trillo Nuclear Power Plant
Almaraz Nuclear Power Plant

Closing Session
Special Session

The Economic Challenges of a
Post-COVID-19 World: The Energy Transition

2020 SNE Awards

7974 SENDA EDITORIAL, S.A.

Directress: Matilde PELEGR]
Editorial Advisor: Editorial Staff Commission of the SNE - English translations: IPT Translations
Desing & Model: José RIBERA MORENO y Clara TRIGO - Administration and suscriptions: Lola PATINO

C/ Poeta Joan Maragall, 56. 7° D. 28020 MADRID - Tel: (34) 91 373 47 50  email: nuclear@gruposenda.es

This publication is associated with AEEPP
(which in turn is a member of CEOE, CEPYME,
EMMA and FIPP) & with CEDRO.

Deposito legal: M-22.829/1982 - ISSN: 1137-2885

9
7

14
19

22
26

31
35

L,O

PUBLIC UTILITY COMPANY

SPANISH NUCLEAR SOCIETY

Campoamor, 17, 1.° - 28004 MADRID
Tels.: 91 308 63 18/62 89
Fax: 91 308 63 44
sne.1974@sne.es
www.sne.es

SNE COLLECTIVE MEMBERS

AHLBERG CAMERAS AB

AMARA, S.A.

APPLUS NORCONTROL, S.L.U.

ASOCIACION NUCLEAR ASCO - VANDELLOS |1

CENTRALES NUCLEARES ALMARAZ - TRILLO AIE

CEGELEC, S.A.

CEN SOLUTIONS

CIC CONSULTING INFORMATICO DE CANTABRIA S.L.

CIEMAT

CLUSTER DE LA INDUSTRIA NUCLEAR
DE CANTABRIA (CINC)

COAPSA CONTROL, S.L.

COLEGIO DE INGENIEROS DEL ICAI

EDP ESPANA, S.A.U.

ELECOR, S.A.U.

EMPRESARIOS AGRUPADOS INTERNACIONAL S.A.

ENDESA GENERACION, S.A.

ENUSA INDUSTRIAS AVANZADAS S.A. S.M.E.

ENWESA OPERACIONES, S.A., S.M.E.

ELECTRIC POWER RESEARCH INSTITUTE

EQUIPOS NUCLEARES, S.A.

EULEN, S.A.

EXPRESS TRUCK S.A.U.

FRAMATOME

GAMESA ELECTRIC S.A.U.

GD ENERGY SERVICES, S.A.U.

GE - HITACHI NUCLEAR ENERGY INTERNACIONAL

GENERAL ELECTRIC STEAM POWER

GEOCISA

IBERDROLA GENERACION NUCLEAR S.A.U.

IDOM CONSULTING, ENGINEERING
ARCHITECTURE, S.A.U.

INGECID, INVESTIGACION Y DESARROLLO DE
PROYECTOS, S.L.

MAESSA

MANSERVA, S.L.

MARSEIN, S.A.

MEDIDAS AMBIENTALES S.L.

MOMPRESA

MONCOBRA.

NATURGY GENERACION S.L.U.

NATURGY INGNIERIA NUCLEAR

NUCLENOR, S.A.

NUCLEONOVAS.L.

ORANO CYCLE

ORANO TN

PROINSA

PROSEGUR

PRYSMIAN GROUP

RINGO VALVULAS S.L.

SGS TECNOS, S.A.U.

SIEMSA INDUSTRIA, S.A.

TECNASA

TECNATOM, S.A.

TUV SUD ATISAE SAU

WESTINGHOUSE ELECTRIC SPAIN, S.A.

WESTINGHOUSE TECHNOLOGY SERVICES, S.A.

ALL OUR PUBLICATIONS HAS BEEN PRINTED ON ON ECOLOGICAL CHLORINE FREE PAPER

The SNE allows reproduction in other media of the abstracts of articles published in NUCLEAR ESPANA, provided that the source is cited at the beginning
of the text of the reproduced abstract and a link to the SNE website (www.sne.es) is provided, as well as the author's name and date of publication. It is
forbidden to reproduce, copy, distribute or publish any kind of content of the information published in the magazine without the prior express written consent
of the SNE.
The reproduction, copying, distribution, transformation, making available to the public and any other activity that may be undertaken with the information
contained in the magazine, as well as its design and the selection and form of presentation of the materials contained therein, whatever the purpose and
whatever the medium used therefor, are forbidden without the express consent of the SNE.

NUCLEAR ESPANA does not hold itself responsible for the opinions expressed by the authors.


mailto:nuclear@gruposenda.es
mailto:sne.1974@sne.es
www.sne.es




NUCLEAR POWER PLANTS 2020.
TEN YEARS OF BEING THE LEADING SOURCE
OF ELECTRICITY GENERATION

event that, for more than 25 years, has brought together professionals and
companies in the sector to analyze the operation of the Spanish nuclear
park during the previous year.

For yet another year, the Spanish Nuclear Society has been faithful to the

March 5, 2020, was the last time that the sector gathered in person at the Op-
erafional Experiences Session. Ten days later, the confinement was declared,
and nuclear power plants had to respond to an unknown situation where it
was necessary to maintain safe operation and at the same time continue with
outage plans for refueling and maintenance.

And the professionals of the plants demonstrated, once again, their excel-
lence, maturity, and knowledge, managing fo meet the objectives set.

For the tenth consecutive year, nuclear energy was the leading source of elec-
tricity generation in 2020, with 22.18%, and it was also the leading source free
of greenhouse gas emissions at 33.14%.

To present these results, this year's Session was a mixed event. In March, plant
directors remotely presented operational experiences of the facilities during
2020, and in June, the second part of the session was held with a mixed format,
online and in person, from the assembly hall of the Higher Technical School of
Industrial Engineers of the UPM.

This special issue of NUCLEAR ESPANA includes the entire Session, also main-
taining one of the SNE's standard paper issues. All content can also be viewed
in the “Special Publications” section of the revistanuclear.es portal.

| DRAFTING COMITTEE
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INTERVIEW

Experiences y Prospects ‘

HECTOR DOMINGUIS

l l The commissions
constitute the soul

of the Spanish
Nuclear Society,

performing constant

work, sometimes

not very visible, but

fundamental

PRESIDENT OF THE SNE & CEO OF GDES

Texts: MATILDE PELEGRI  Photos & video: Grupo SENDA

Challenge, opportunity, transformation, and change are words that are present in the reflections of the new president

of the Spanish Nuclear Society.

With a career that has led him to work in different countries, Héctor Dominguis approaches the representation of pro-
fessionals in the Spanish nuclear sector with enthusiasm and pride, with recognition of the work of the SNE commis-
sions, and with an entrepreneurial perspective that allows him to see the future not in years, but in generations.

THE SNE IN TIMES OF CHANGE

The General Assembly of the Span-
ish Nuclear Society held on March
4, 2020, ratified his appointment as
President of the Board of Directors
after the two-year period as Vice
President. What does this choice
represent for you, from a personal
point of view? And from a profes-
sional and business perspective?

That professionals in the sector, both
individual and collective members,
trust me to preside over the SNE is
a great safisfaction, and | feel and
understand that it is a recognition
not only to me, but also to my fa-
ther, for all the years dedicated to
the Society and the nuclear indus-
try. A really deep satisfaction and
also a great feeling of responsibility,

which | assume with pride. From a
professional and business perspec-
tive, | understand this appointment
as recognition to GDES for its com-
mitment fo the industry and the fra-
jectory that we have had through-
out all these years, being a family
business that my father has led for a
long period of fime and that | have
led in recent years. But, without a

NUCLEAR ESPANA
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doubt, | assume this presidency in a
personal capacity since the Spanish
Nuclear Society represents us all as
professionals, and that is what must
prevail.

The year 2020 was especially diffi-
cult in all sectors, and also for the
SNE. In a few weeks, the Board of
Directors, of which you were Vice
President, had to take on the chal-
lenge of continuing to offer services
to members, including the conven-
ing of the Annual Meeting, in the
midst of a health crisis. What were
the main lines of action that were
proposed at the SNE? What conclu-
sions can you draw now that 2020 is
over?

More than a challenge, | would say
it was an adaptation. It should be
noted that not only the Board of
Directors but also the commissions,
members, and all of us who make
up this association, we considered
the crisis as an opportunity. And we
were nimbly able to adapt to the
new situation to fulfill our mission
with almost total normality.

It must be remembered that a few
days before the state of alarm was
declared, many of us were in Ma-
drid presenting and celebrating
the launch of the digital portal for
the NUCLEAR ESPANA magazine,
the Communication committee
was in the middle of its project for
revamping our website, the Pro-
grams committee was working on
the decentralization of activities.
And, suddenly, the pandemic ar-
rived.

Fortunately, all the necessary digi-
talization tools to adapt to this new
situation already existed. We were
not yet familiar with them, but they
were already available for remote
communication for the commit-
tees and the dissemination of our
activities, and what we had fo do
was get used to using them. If this
pandemic hit us five years earlier,
it would have been a real disaster.
But if we look on the bright side, the
pandemic has managed to accel-
erate the adoption and implemen-
tation of tools. It was essential to
have enough bandwidth, both for
families to be able to connect and
for companies to maintain work

8 NUCLEAR ESPANA

from a distance in addition to hav-
ing the necessary technological
solutions. All this, together with the
fact that we belong to a sector of
professionals with a great capacity
for adaptation, who in record time,
with alot of work behind the scenes
and a lot of motivation, managed
to adapt to the situation, has al-
lowed us to confinue advancing
and meeting objectives.

The year 2021 is the year of the new
normal, but also the year of uncer-

tainty. In this scenario, what are the
objectives set by the Board of Direc-
tors for the period 2021-2023?

Regardless of the pandemic we are
experiencing, we are in an era of
disruption and constant change. In
2020, and still today, we are affect-
ed by a pandemic, but at the be-
ginning of this year, we experience
the Filomena storm, and fomorrow
it may be a digital or technologi-
cal revolution, or perhaps another
economic crisis. Now there are very
drastic changes taking place.

PROFESSIONAL PROFILE

Hector Dominguis is a Materials Engineer from Imperial College London and holds
master’s degrees in management and executive development from Surrey University,

ESADE and IESE.

Before joining GDES, he worked as an assistant to the commercial management at
Plexi and as a consultant in Strategy and Management.

In 20083, he joined GDES as Director of Business Development and was appointed
General Manager of the Group in 2011, becoming CEQ in 2012.




Organizations, in essence, must
adapt to a situation of constant
change and constant review of our
plans. For this reason, a review of
the Strategic Plan is underway as a
guarantee of service to members
to continue maintaining activities,
adapting to going virtual, and con-
tinuing to maintain face-to-face.
In short, to be agile and adapt fo
the new scenarios that constantly
arise.

Likewise, our priority objective is fo
promotfe internal communication.
At this time, we are working from
the Board of Directors and with all
the commissions, promoting great-
er knowledge among all of them
in order fo generate synergies and
enhance the work of the nearly
one hundred professionals who col-
laborate so that the Society contin-
ues to meet its objectives. In fact, |
am participating, with the General
Secretary, in at least one meeting
for each committee, and | want to
emphasize that there is a lot of val-
ue and a lot of dedication in their
work, which they perform selflessly,
and which many fimes takes over
moments of their personal life.

It is important to point out that, al-
though the Board of Directors is the
most well-known group, the com-
missions constitute the soul of the
Spanish Nuclear Society, perform-
ing constant work, sometimes not
very visible, but fundamental.

On the other hand, we want to pro-
mote the recruitment of members,
especially from the facilities of our
collective partners, as well as in-
crease the number of activities of
greater technical and social value
and networking between mem-
bers, both individual and collec-
tive, and decentralization will help
us a lof on this goal.

Regarding communication, anoth-
er of our objectives is to continue
working intensely to position the
SNE as a source of information and
reference in everything related to
the fields of nuclear science, indus-
try, and technology, in addition to
encouraging and promoting the
emergence of more disseminators
and nuclear professionals willing
to explain and give their opinion

Experiences y Prospects ‘

l l We are in an era of disruption and constant
change and orgdanizations must adapt to a
situation of constant chande and constant review

of our plans l l

openly to society. In this sense, it is
important to strengthen presence
on social networks, the positioning
of the website and the confents of
the NUCLEAR ESPANA portal, and
the dissemination of all the activi-
ties organized in the different Soci-
ety commissions.

What role does digital transforma-
tion play in this process?

Undoubtedly, the pandemic has
accelerated digitalization in com-
panies more than the entire tech-
nological process that had already
been advancing in recent years,
and the role of digital tools is also
key in this new stage of the SNE,
not only because of the launch of
the NUCLEAR ESPANA portal, our
new website, or the launch of the
talent management platform, but
also because of the adaptation
and incorporation of these tools to
improve communication and man-
agement with members.

Now the challenge is fo take ad-
vantage of the technology that
has already been installed among
all of us. We have seen that with on-
line activities we can reach more
members, deceniralize activities,
which is a process that was already
being done, and reach profession-
als from other countries where we
have less of a relationship. In fact,
when we do a virtual event, we
have about 30% international par-
ticipation. This situation gives us ad-
vantages that we must be able to
take advantage of.

The key to the future, in my opinion,
is knowing how to combine virtu-
al and face-to-face, because our
characteristic of an open society
requires personal relationships, but
we also have technology that al-
lows us to maintain virtual relation-
ships.

Can you tell us if the 46™ Annual
Meeting will be held in person?

The Organizing Committee, with the
support of the Board of Directors, is
analyzing all possible options. The
progress in the vaccination process
and the positive evolution of the
contagion data improves the pros-
pects of mainfaining the face-to-
face format, in the city of Granada,
guaranteeing at all times the health
of the aftendees, speakers, authori-
ties, guests, and all people involved
in the organization, and with the
support and participation of local
and regional institutions.

In the event that, for health reasons,
the Annual Meeting must be virtual,
we will act flexibly and bring to the
table the experience learned in the
last edition of the 2020 Virtual Meet-
ing and thus not miss this meeting
point, the most important meeting
for all professionals and companies
in the sector.

What initiatives do you consider of
interest to promote relationships
with other entities in the sector?

Undoubtedly, the relationship with
entities in the sector, such as the Nu-
clear Safety Council, Foro Nuclear,
and the corresponding ministries,
sister companies, and infernational
organizations, is a key element of
the Society, as a group of profession-
als in the sector.

The fight against global warming
does not belong fo a single coun-
try, or fo a single industry. Therefore,
it is essential that we open our rela-
tionships and our collaborations to
all types of organizations, national
and infernational, because togeth-
er we will be much more effective
in conveying our message.

What role does the Nuclear Young
People Commission have in the fu-
ture of the Society?

NUCLEAR ESPANA
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l l Spain is lbecoming a world benchmark
in the nuclear sector thanks to the
2019 WiN Global Congress, the ENYGF'21,

and Top fFuel 2021 l l

In general, the young people of any
association or organization, and in
particular the nuclear associations,
are essential because they repre-
sent the future of the sector, and
they are the generations that will
develop and improve the industry
that we leave them. Therefore, they
are extremely important.

At the SNE, we have the
Nuclear Young People
Commission and a group
of young professionals
who are, in the best sense
of the word, hyperactive.
Every week, every month,
they organize many so-
cial, technical, and out-
reach activifies... amaz-
ing!

Thanks to this commis-
sion, the dissemination of
knowledge about nucle-
ar energy is conveyed to
the level of the new gen-
erafions and we encour-
age the participation
and attraction of young-
er talent.

And they also achieve
major milestones such
as gefting Spain to host
the European Nuclear
Young Congress this year
to be held in Tarragonain
October. The European
Nuclear Young Gener-
ation Forum ENYGF'21 is
undoubtedly one of the
most important meetings
in our sector. In previous
editions, professionals
from up to 27 countries
participated and 400
participants  aftended
in person to learn, ex-
change experiences,
and discuss the burning
issues for the nuclear fu-
ture.

10 NUCLEAR ESPANA

And with regard to the WiN Com-
mission for women in nuclear, how
do you analyze its role in promoting
nuclear energy?

Without a doubt, it is also fundamen-
tal. If we think internationally, WiN
Global is the only women’s associa-
tion in a global industrial sector, such

* A book: Sapiens by Yuval Noah Harari.

¢ A hobby: spots and meditation.

¢ A challenge: £/ Camino de Santiago, qwhich if nothing
goes wrong, | will undertake this year.

as nuclear, and its mission reflects,
in my opinion, a good roadmap for
the promotion of technical training
especially among young women.
If we add the development of in-
novative and engaging actions to
initiatives like this, we moftivate and
bring knowledge of the job market
for STEM careers and facilitate the
incorporation of young professionals
into society, both men and women.
Personally, | must say that | am proud
to have Dominigue Mouillot on the
GDES team, appointed President
of WIiN Global, and who confinues
to demonstrate her strong commit-
ment, leadership, and support tfo-
wards women in the nuclear industry
around the world, contribut-
ing to the growth and suc-
cess of this association.

In our field, WIN Spain also
carries out extraordinary
work, and proof of this is
the organization of the 27
WiIN Global Congress that
was held in Madrid in 2019
which brought together
more than 300 profession-
als from 60 countries on
five continents. Therefore,
we are seeing that Spain is
becoming a world bench-
mark in the nuclear sector,
because in addition to the
2019 WiN Global Congress
and ENYGF'21, this year,
the Top Fuel 2021 Interna-
tional Congress is also be-
ing held in Santander.

THE NUCLEAR SECTOR
AND INDUSTRY

Despite the restrictions im-
posed by the pandemic in
2020, the nuclear sector
demonstrated its great ca-
pacity to adapt, carrying
out outages for refueling
that were completely safe
for workers and efficient
for the plants. We are also
witnessing the approval of
projects to extend the life
of Spanish nuclear power
plants. With this reality, how
can it be understood that
the closure of the plants is
still being considered in the
near future?



The answer is easy: it is not under-
standable. First of all, | would like to
point out that this is not the case in
all countries of the world, and we
can talk about, for example, the
cases of Sweden or Finland, where
public opinion is overwhelmingly in
favor of the use of nuclear energy.

And on the other hand, we must
not forget that the closure schedule
agreed in the INECP can be revised
and, of course, will be revised if the
objectives for implementing stor-
age infrastructures and new tech-
nologies that provide stability to the
electricity grid supply are not met.

It makes no sense fo close nuclear
facilities that operate in an exem-
plary way in terms of safety and
that provide stability to the grid
in a sustainable way and prevent
greenhouse gas emissions. It does

Experiences y Prospects ‘

l l It makes no sense to shut down an industry
that g¢enerates more than 28 500 highly qualified
jolos with an impact of 2.2 billion euros on the GDP
without having a real and solid alternative to take

its place l l

not make sense that we have to
face unnecessary decommission-
ing of facilities that, today, are
more efficient and safer than when
they started and that can contin-
ve to operate in that way for many
more years. It makes no sense to
shut down an industry that gener-
ates more than 28 500 highly qual-
ified jobs with an impact of 2,7 bil-
lion euros on the GDP.

The investment effort in training
and the contribution that nuclear

power plants make to the Spanish
electricity system means that what
makes no sense is to stop operat-
ing facilities without having a real
and solid alternative to take their
place.

What role should nuclear ener-
gy play in the short and medium
term in the fight against climate
change?

| will answer by changing the ques-
tion: what role should the energy
source that prevents the most CO,
from the atmosphere play in the
fight against climate change? And
then the answer is very obvious: a
leading role.

And we can continue fo ask our-
selves other questions such as: what
has happened in the countries
where they have gotten rid of the
nuclear industry in the midst of this
fight against climate change? Well,
we find cases such as Germany,
where the elimination of nuclear
energy has increased the price of
electricity bills and CO, emissions
info the atmosphere, making it the
second most polluting country in
Europe after Poland.

The General Assembly that ap-
pointed the new Board of Directors
was held on the same day as the
now traditional Operational Experi-
ences Session where the excellent
work of the plants was confirmed
and where the essential work of
the collaborating companies was
once again affirmed for yet anoth-
er year. What stands out about the
adaptability of the nuclear indus-
try?

My conclusion is that 2020 has put
us fo the test and nuclear profes-
sionals have successfully demon-
strated with facts that our technol-
ogy brings stability, reliability, and
security to our country’s electricity

NUCLEAR ESPANA 11
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l l Our great challenge is to change the
perception and social awareness so that people
realize that we generate clean and safe energy in a
stable way, and that we are a leading industry in the

fight against global warming

supply. Nuclear energy has giv-
en stability to the electricity grid
during the pandemic, compensat-
ing for the variability of renewable
energies and demonstrating its
ability to adapt.

The Spanish nuclear park operat-
ed 7,835 hours out of 8784 hours in
2020, that is, 89,81% of all hours of
the year.

In addition, the plants were able
to control the work required for
refueling and all the personnel in-
volved, maintaining strict control
over COVID-19.

This data confirms that nuclear
energy is essentfial, even more so
in unexpected periods of crisis, to
guarantfee the supply of electricity
and to do so in an environmentally
friendly way without reducing the
competitiveness of our economy.

What role does international busi-
ness have for industrial companies?

12 NUCLEAR ESPANA

For any industry, in a world as glo-
balized as the one we live in, in-
ternational business is essential. In
addition, if we stick to the reality of
the Spanish nuclearindustry, it is ev-
ident that we find ourselves with a
finite and limited market, and if we
want to go beyond the 7 reactors
in operationin Spain, it is necessary
to move info international markets,
something that the Spanish indus-
try began to do many years ago.

We are present in nuclear projects
in more than 40 countries thanks
to our international prestige, with
a competitive, consolidated, and
experienced industry, which cov-
ers the entire value chain of nu-
clear activity from initial studies,
conceptual design, construction,
fuel manufacturing, operation and
mainfenance engineering devel-
opment, supply of equipment and
components, management of nu-
clear waste, and the decommis-
sioning of facilities.

Good proof of this is the presence
of our companies in the ITER proj-
ect, the experimental reactor that
is considered the largest scientific
project in the history of mankind,
in which Spanish industry has ob-
tained more than 40 contracts of
high technological value in 2020
alone.

What are the main challenges that
the sector must take onin the com-
ing years?

According to the Nuclear Energy
Agency of the OECD, the chal-
lenge of the nuclear sector is to
produce clean and safe energy,
but for me, this is not a challenge,
it is our day-to-day. It is what we
do.

In my opinion, our great challenge
is to change the perception and
social awareness so that people re-
alize that we generate clean and
safe energy in a stable way, and
that we are a leading industry in
the fight against global warming,
and that nuclear energy, along
with renewable energies, can rep-
resent atruly sustainable balanced
mix. Hence the importance of the
recent inclusion of nuclear tech-
nology in the sustainable taxono-
my of the European Union, which
we hope will be confirmed after
the JRC report, equating nuclear
energy with other energy sources
already included in the taxonomy
in ferms of their environmental and
health effects.

On the other hand, and from a
technical perspective, the new
generations of reactors consti-
tute another of the challenges we
have as an industry, since the im-
provement in efficiency, in use of
fuel, in safety, and in the flexibility
of the reactors, reaffirms the posi-
tion of nuclear power, once again,
as a key and essential technology
in the face of climate change and
of great value fo society.

Personally, | do not see the future
of the business in years, but in gen-
erations. The vision of the evolution
of the nuclear industry must be
considered in the very long term
since it involves very important de-
cisions and investments. @
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OPENING SESSION

JAVIER GUERRA

PRESIDENT OF THE SNE*

ood morning and welcome
G’ro the thirty-second Opera-
tional Experiences Session.
This year we have to see each oth-

*At the General Assembly held at the end
of the day, the new SNE Board of Directors,
headed by Héctor Dominguis as the new
president of the SNE, was sworn in.
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er's faces using our screens, in a
format that has already become
familiar to us and that has allowed
us to remain close in these times
of pandemic, but | will not deny it,
| really miss being able to return to
meet again and share experiences
in person. For this reason, and fo
be optimistic about a situation that
we would like fo think will improve
in the coming months, we have
prepared, for this year, a different
format with this virtual session that
we are holding today and that will
continue with a conference on
June 29, which we hope can be
face-to-face and that will allow us
to meet again at the School of In-
dustry.

On my own behalf and on behalf
of the Board of Directors for the
Spanish Nuclear Society, | would
like to thank all the people whose
work has made it possible to or-
ganize this event. Especially to the
members of our Program Commit-
tee and, of course, to you, who are

following us live or in a recorded
format.

And of course, we would also like
to thank all the directors and plant
managers, along with their respec-
tive plants, for their willingness to
join us once again for this session as
the main protagonists of this meet-
ing.

Well, before giving the floor to the
power plants, fo give an overview,
| want to emphasize first that, for
the tenth consecutive year, nuclear
energy continues to be the leading
source of electricity generation na-
tionwide, with a 22,18%. It was also
the source that operated the most
hours, 89.81% of the total, and con-
sequently, it was also the leading
source of electricity free of green-
house gas emissions, with 33,4%.

These are good production fig-
ures, and even more so in the year
2020 which has been marked by
the COVID-19 pandemic and its
consequences. In these difficult



[ [ For the tenth consecutive year, nuclear
ener§y continves to be the leading source
of electricity generation nationwide,

with a 22,18% ] []

circumstances, extreme at times,
our plants continued to operate
normally, completed their stops for
refueling, and demonstrated, as in
the recent and historic storm Filo-
mena, that nuclear energy and its
professionals can be counted on in
any circumstance as the base en-
ergy for our electrical system, guar-
anteeing the security and quality
of supply at all times.

In addition to looking back, | also
want to look forward, highlighting
that, with the authorizations from
the CSN and the Ministry expected
this year, all the plants will have
renewed their operating licenses
until the end of their operational
lives established in the INECP, or
until 2030 in the case of Vandellds |
and Trillo. | hope and wish that the
end of their operational lives will
be reviewed with rigorous criteria
so that other renewals can hap-
pen and our plants can confinue
to operate and thus contribute to
the energy transition being carried
out with full guarantees, complying
with all environmental and safety
commitments in the most efficient
and safe way.

And, to give you one more glimpse,
since the facility managers are
going to speak next, allow me to
delve into the path of innovation
to, once again, continue to think
about our future. You are all familiar
with the Perseverance rover, which
recently landed on Mars, and you
will also know that this equipment
derives its energy from a device
that uses nuclear technology for its
operation. We are a resource for
the future. Beyond the production
of electricity and the upcoming in-
dustrialization of the next genera-

tion of advanced reactors, there
are numerous suitable applications
for nuclear energy, such as the
generation of hydrogen or heat,
which along with the excellent op-
erafion and health of our power
plants allows us to affirm, with com-
plete certainty, that nuclear energy
is essential in the fight against cli-
mate change, that it is as essential
today as it will be fomorrow. And as
further proof of this, | cannof fail to
mention this, is the gradual return
to reality, fo nuclear common sense
in Japan, or the recent approval
of the long-term operation for the
French nuclear park that you are all
aware of.

Surely the head facility managers
will give us more details about this,
but before | give them the floor,
let me highlight a fact that per-
sonally catches my attention: none
of the events reported in 2020 by
the Spanish nuclear power plants
was rated above 0 on the INES
scale, and this is further proof of
the excellent work and rigor of our
professionals who maintain a level
of exigency and truly commend-
able results. This is the way forward,
along with that leap in innovation
just described and fair tax treat-
ment, so that our industry can con-
tinue fo look to the future with op-
timism.

Many thanks again to all of you
for your attendance and attention,
| am convinced of the interest in
this session that, as every year, will
help us to learn a little more about
each other and share operational
experiences, without a doubt, one
of the bases of our continuous im-
provement and of many of the suc-
cesses achieved to date.. ewm
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JOSE MANUEL
REDONDO

DEPUTY DIRECTOR GENERAL
FOR NUCLEAR ENERGY FROM
THE MINISTRY FOR ECOLOGICAL
TRANSITION AND DEMOGRAPHIC
CHALLENGE

Javier as always for inviting me

to participate one more year on
behalf of the Ministry for the Ecolog-
ical Transition and the Demograph-
ic Challenge in this Conference on
experiences and perspectives for
Spanish nuclear power plants.

In addition to satisfaction, it is an
honor for me fo participate in this
Session where the plant Directors
will tell us how their plants fared last
year. And | am sure that, if every
year what they tell us is interesting,
that this year it will be much more
so since 2020 has been an atypical
year that we will never forget.

This Session is also atypical for me,
not only because circumstances
have forced it to be held in this
way, but because, normally | get
to speak at the Closing Session
and, this year, Javier put me in the
Opening Session, so thaft, in prin-
ciple, | have less risk of repeating
what has already been said.

From my point of view, | would say
that, since March 5 of last year,
the day on which the previous Ses-
sion on experiences and perspec-
tives was held (tomorrow that will
be one year ago), there are some

FirsT of all, | would like to thank
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things that have become clear
and which | would like to highlight:

e First, during 2020, something that

in recent years has become a
tradition has been fulfilled, as the
energy generated by nuclear
power plants has once again be-
come a basic pillar in the supply
to Spanish society for something
as fundamental as electricity,
being, for the tenth consecutive
year, with 22,18%, the technology
that has contributed the highest
production to the Spanish elec-
tricity system.
And it must not be forgotten that
this percentage of energy has
been supplied in the form of syn-
chronous power; synchronous
power that does not emit CO,,
something that is very rarely em-
phasized.

Undoubtedly, these production
levels are, once again, the result
of the excellent work that pro-
fessionals who are part of the
Spanish nuclear industry have
been doing; | am referring both
to those who are in charge of the
operation of the plants, as well as
to those who carry out their ac-
tivity in the field of engineering
and service provider companies.

Secondly, we have had to face a
health crisis that we have not yet
overcome and that has posed an
additional challenge for Spanish
nuclear power plants, requiring
their owners to draft contingency
plans to guarantee the contin-
ued and safe operation of their
facilities.

These plans, relating to both pre-
ventive as well as surveillance
and response actions, drafted
with the objective of protecting
the health of workers and guar-
anteeing the safe operation of
the plants, have allowed the
Spanish nuclear power plants
to operate in a stable manner
during the darkest days of this
pandemic.

Third, the increase in electricity
production from renewable en-
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ergies has been demonstrated,
which in 2020 reached a record
of 43,6% (including wind power
within this percentage, which ac-
counted for 21,7% of production),
which makes it possible to envis-
age a forthcoming future scenar-
io in which nuclear power plants
will have to accommodate
their production to that of these
technologies, something that
has already been taking place
in recent times with increasing
frequency and, particularly, on
weekends or in situations where
a large production of renewable
technologies is expected.

In this scenario, the conventional
use of load factor as a parameter
to measure the regularity of the
operation of a power plant can
be said to be history.

In any case, it would be good if
the technological developments
that are currently being consid-
ered in terms of energy storage
or alternative uses of it could en-
sure that these capacities are not
wasted.

* And fourth, | believe that we must
talk about the importance that
guarantee of supply has reached,

which has been particularly evi-
dent in recent days, with situations
such as those caused by the storm
Filomena or the arctic cold snap
in the state of Texas. It is clear that
the role of nuclear power plants is
fundamental today in achieving
this guarantee of supply.

| will now move on to make the usu-
al reference to the most relevant
issues that are currently the subject
of attention at the Ministry.

First, we are working on the upcom-
ing renewal for the Cofrentes au-
thorization, which already has a
favorable report from the Nuclear
Safety Council and must be grant-
ed before March 20, the date on
which the current authorization ex-
pires. As requested by the owner,
this renewal will be granted until
November 30, 2030; that is, for a
period of 9 years and 8 months.

Likewise, before October 2, renew-
als for the Ascd | and Asco Il au-
thorizations must be granted. In this
case, their owner has requested
them for a period of 9 years for As-
co 1 and 10 years for Asco Il. As you
already know, with these renewals,
the provisions of the Protocol signed
in March 2019 between Enresa and



l l In 2020 directors of the plants had to make
logistical good plays of all kinds so that the
operation of their plants could be carried out,
in addition to the maximum safety conditions, to
protect the health of their workers in this health
crisis situation l l

the owners of the plants, which is
based on the Infegrated National
Energy and Climate Plan 2021-2030,
are being complied with.

On the other hand, af the Ministry,
we are confinuing with the paper-
work for the 7th General Radioac-
tive Waste Plan, whose draft was
presented by Enresa last March and
which is also based on the afore-
mentioned Infegrated National En-
ergy and Climate Plan 2021-2030.

Within the Strategic Environmental
Assessment process that is currently
being carried out, after the publi-
cation last October by the Gener-
al Directorate of Quality and En-
vironmental Assessment of what is
known as the Scope Document,
Enresa is currently preparing the
Strategic Environmental Study and
a review of the draft of the Plan ini-
tially presented, which, in principle,
starting next July, will be submit-

ted to the corresponding period of
public information and inquiries.

On the other hand, on May 21 En-
resa submitted a request for autho-
rization of phase 1 of the Garona
decommissioning fo the Ministry, a
request that is currently being ana-
lyzed by the Nuclear Safety Coun-
cil.

This phase 1 of decommissioning
(for which the corresponding En-
vironmental Impact Assessment
will have to be conducted) has an
expected duration of 3 years and
the main activities that will be car-
ried out during this phase will be
the loading of spent fuel in contain-
ers and their transfer from the plant
pool to the ITS, as well as the dis-
mantling of the furbine building fo
repurpose it as an auxiliary decom-
missioning building, necessary for
the execution of phase 2.

Central nuclear de Santa M® de Garona (2018) Rodelar, Wikimedia Commons,
Licencia CC-BY-SA 4.0
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Given that, at present, the spent fuel
from the plant is in the pool, in ap-
plying the exception provided for
in the Regulation on Nuclear and
Radioactive Facilities, Enresa has
presented a Spent Fuel Manage-
ment Plan, which must be approved
by the Ministry, following a report
from the Nuclear Safety Council. In
principle, it is expected that the au-
thorization of this phase 1 could be
granted in the second half of 2022.

Subsequently, phase 2 of the de-
commissioning must be authorized,
which will also have an Environmen-
tal Impact Assessment associated
with if. For this phase 2, which is
expected to begin in 2025, a du-
ration of 7 years is estimated, and
the reactor will be dismantled, as
well as the rest of the buildings with
radiological implications, continu-
ing with decontamination activities,
declassification, and demolition of
buildings to wrap up with the envi-
ronmental restoration of the site.

And to conclude, | can only reiter-
ate my appreciation to the profes-
sionals who during the past year
have confributed with their work,
their knowledge, and their dedica-
tion to ensuring that nuclear ener-
gy has maintained the leading role
that it has had in recent years in the
Spanish electricity supply.

However, | believe that this year, in
addition to the previous recogni-
tion of professionals in the sector,
there have been some parties who,
in addition to the complexity of the
responsibilities that fall on them in
conventional years, in 2020 had fo
make logistical good plays of all
kinds so that the operation of their
plants could be carried out, in ad-
dition to the maximum safety con-
ditions, to protect the health of their
workers in this health crisis situation.

For this reason, | believe that the
Directors of the power plants who
today are going to explain to us
how they have operated during the
past year deserve not only recog-
nition but also a tribute that | want
to place on record in my speech.
Thank you very much. .o
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FIRST SESSION

JAVIER SALA

DIRECTOR OF COFRENTES
NUCLEAR POWER PLANT

s is customary in the nuclear
industry, we will begin the
presentation by prioritizing

nuclear safety. The indicators of
the CSN's Integrated Power Plant

Supervision System are those that
independently and homogeneous-
ly reflect the nuclear safety perfor-
mance of Spanish power plants.
Both the inspection findings and
the indicators reported in 2020
have been categorized in green,
which is equivalent to the most fa-
vorable sifuation for nuclear safe-
ty, with the Cofrentes NPP in the
licensee response column for the
action matrix, which is equivalent
to the best position in ferms of nu-
clear safety.

During the year, a single event was
reported in accordance with CSN
IS-10, which was not part of the
INES scale, and therefore not rele-
vant for nuclear safety. The event
was due fo a momentary loss in
the depression of the shielding ring
during the fan change maneuver

Experiences y Prospects
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for the ventilation discharge sys-
tem. After the incident, it was re-
solved immediately, and it was re-
ported for momentarily exceeding
the limit specified for depression in
that area.

Focusing on occupational safety
aspects, we had a magnificent
three-year streak with zero acci-
dents with leave. However, in 2020
we had two accidents, one involv-
ing our own personnel and the oth-
er involving a collaborating com-
pany, which were not very serious.
We have learned from these acci-
dents and we have implemented a
reinforcement plan in prevention fo
return to the zero-accident path.

Another aspect of integrated safe-
ty that we follow very closely is ra-
diation protection. The responsi-
bilities associated with radiation

NUCLEAR ESPANA
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protection also focus on the pro-
tection of the public, the environ-
ment, and workers. If we look at
the collective doses received by

the workers, we see that there has
been a very good evolution in re-
cent years, thanks above all to the
Dose Reduction Master Plan that

we have implemented for years. In
2020, we have reached the lowest
collective dose value in history.

Regarding the protection of the

public, we see that the results of
the measures we take show that
the impact of the plant on the
environment is negligible: given
a regulatory limit of 1000 micro-
sieverts per year and an operation-
al restriction of 100 microsieverts
per year, the impact of the Cof-
rentes NPP was 0.13 microsievert for
external individuals.

Regarding environmental protec-
tion, | would like to highlight the
power of the Environmental Radi-
ation Monitoring Program (PVRA),
with which we take around 1600
samples a year to analyze the im-
pact on water, vegetables, milk,
etc. and check that they have not
been affected by the operation of
the plant.

In 2020, we confinued to maintain
the EMAS-III environmental man-
agement certification, one of the
most demanding in this field.

Focusing on electricity production,
what is relevant for 2020 is that nu-
clear power plants guaranteed
the essential supply of electricity
during a period of great uncertain-
ty for the country. The Cofrentes
NPP conftributed significantly
with a production of 8,892 GWh,
with unscheduled unavailability
of 0.31% and a capacity factor of
99.42%.

Another important parameter that
reflects the great reliability with
which the Cofrentes NPP operates
is the WANO performance index,
which combines different indica-
tors. The Cofrentes NPP obtained
a 100% on a sustained basis in
2020, which places it among the
most reliable plants international-
ly. Among others, this indicator in-
cludes the fime without automatic
shutdowns of the reactor, in which
the Cofrentes NPP has already ac-
cumulated 11 years.

One of the great challenges that
the Cofrentes NPP has for 2021 is

PROTECTION OF WORKERS

PROTECTION OF THE PUBLIC

ENVIRONMENTAL PROTECTION
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to obtain its operating license and
another great challenge is the
management of spent fuel which
required the completion of works
on the Individualized Temporary
Storage (ITS) and the loading of
containers with fuel.

It is clear that the activities associ-
ated with managing the pandem-
ic have been critical. | believe that
one of the gifts that this situation
has given us is that it has opened
our eyes to the computer and
technological resources that we
had available and that we have
made greater use of them.

At the Cofrentes NPP, we have a
Digitalization Plan based on five
pillars. Digitalization is a tool that
allows us to make gains in safe-
ty, reliability, and also in efficien-

cy, that is, fo achieve better, safer,
more reliable operation with better
methods for analyzing operafing
parameters and above all trying
to save through the digital trans-
formation of processes that had
always existed on paper.

To cite some examples of these
five pillars, we can see that in the
Robotics and Drones pillar, a drone
has been used for the first time in
the plant fo inspect the concrete
structure of the cooling fowers.

In the Digital Processes pillar, two
sections should be highlighted:
one aimed at digitalizing jobs,
launching a computer application
to eliminate paper; and another to
digitalize the clearance notifica-
tion process.

Experiencias y Perspectivas

A computer application that has
been very well received by the
plant staff is what we call Plant Sta-
tus, which allows us o get a sum-
mary of the most relevant infor-
mation on the status of the plant,
operational priorities, upcoming
work, and ongoing day-to-day ac-
tivities on a cell phone or PC.

Focusing on the Training and Mon-
itoring section, we have made
another fundamental change
through the use of 3D animations
with a high level of detail, which
allows us to replicate each of the
tasks with great fidelity in order to
be accurate in the work.

We have also developed training
in virtual mode for the use and
handling of platforms as a funda-
mental fool for personnel who per-
form load-lifting maneuvers.

Our GEH technologist has devel-
oped virtual reality applications
to frain for the movement of fuel
which allows workers to train in @
practical way in an environment
that perfectly replicates the situa-
tion they will find in the plant.

Another fundamental aspect has
been the implementation of digital
control systems in the control room
which have gradually replaced the
original analog equipment with
more modern equipment.

However, all this has to be framed
in a safe environment, since having
new fechnology also offers us new
threats, so we have developed a
Cybersecurity Plan through which
actions are taken to know first of
all what are our cyber assets to be
profected, what risks they are sub-
ject to, and what responses must
be prepared in the face of adverse
scenarios such as a cyberattack.

| would like to end by showing
what the Cofrentes control room
was like in its beginnings and how
it is today, transformed info a mod-
ern, digital, reliable, and safe plant
thanks to the work carried out over
many years by the great team of
professionals that make up our
feam. e
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SECOND SESSION

JORDI SABARTES

DIRECTOR OF ASCO
NUCLEAR POWER PLANT

SAFETY

During 2020, the Ascé nuclear
power plant reported a total of 13
reportable events to the Nuclear

22 NUCLEAR ESPANA

Safety Council (CSN), following the
profocols established in Safety In-
struction 1S-10, 5 corresponding to
Unit I and 8 to Unit Il. All of them
were classified at level 0 on the INES
Scale.

Meanwhile, in terms of occupation-
al safety, the general frequency
index with leave stands at 1,09 in
2020 compared to 1,83 in 2019.

PRODUCTION

With regard to production during
the year, the Asc6 | NPP reached a
load factor of 88,26%, with a brief
unscheduled outage (September
5) and the scheduled outage for
the 27th refueling (April 28 to June
2). It was a refueling clearly marked
by the COVID-19 pandemic and
that forced the plant to review the
protocols and reschedule activi-

Moderated by

LOURDES
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MEMBER OF THE SNE

ties in order to adapt them to the
pandemic prevention measures to
guarantee both the safety of the
people and the facility. Among the
main activities of the 27th refueling
was the external remote visual in-
spection of the reactor vessel cover
and the testing for the fuel handling
system.

Regarding Asco Il, the plant
reached an annual load factor of
84,65%, with an unscheduled out-
age (June 22) and a scheduled
outage due to refueling (October
3 to November 17). Among the rel-
evant activities carried out in this
26th refueling, it is worth mentioning
the replacement of the safeguard
isolation heat exchanger, the in-
spection of the vessel hot branch
nozzles and the vessel bolts, and
the replacement of the “B" reactor
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ASCO | PRODUCTION. EVOLUTION OF ELECTRIC POWER IN 2020 coolant pump motor, as well as

the replacement of the motors for
various safety equipment, among
others. Likewise, the containment
spraying system was also tested.

OTHER SIGNIFICANT MILESTONES

The Ascd NPP submitted its oper-
ating license renewal application
in March 2020 once all the doc-
umentation associated with the
periodic safety review had been
submitted.

OUTLOOK 2021

The Ascé NPP will face significant
challenges in 2021, among which
3 the 28th refueling of Unit | stands
out, which is scheduled fo be-
gin on October 16. The plant will
continue with the plan for load-
ing spent fuel in the Individualized
Temporary Storage (ITS) and ex-
pects to receive the communica-
tion on the renewal of its operating
license in October. In the area of
preparation for long-term oper-
ation, the Ascé NPP will receive
the SALTO (Safety Aspects of Long
Term Operation) mission from the
International Atomic Energy Agen-
cy in July 2021. It will also receive
the follow-up mission from the WA-
NO Peer Review from September
2019.

Asco will also face challenges re-
lated to its processes, including
the transition to improved tech-
nical operating specifications
(MERITS) and the implementation
of actions derived from ANAV's
Efficiency Plan and a specific plan
for proactive obsolescence man-
agement. e
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RAFAEL
MARTIN

OUTGOING DIRECTOR
OF VANDELLOS I
NUCLEAR POWER PLANT

SAFETY

During 2020, the Vandellés Il nucle-
ar power plant reported a total of
4 reportable events to the Nuclear
Safety Council (CSN), following the
protocols established in Safety In-
struction I1S-10, all of them classified
as level 0 on the INES scale.

Meanwhile, as far as occupation-
al accidents with leave are con-
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ANTONIO
MARTINAVARRO

DIRECTOR OF VANDELLOS i
NUCLEAR POWER PLANT

cerned, the overall frequency rate
was 1,79 % compared to 2,66% in
2020.

PRODUCTION

During 2020, the Vandellés Il nuclear
power plant maintained uninterrupt-
ed operation with a load factor of
96.78% and with no outages due to
refueling, although on September
1 there was a disconnection from
the network while maintaining the

criticality of the reactor according
to the 1S-10 safety instruction to per-
form an acfion on the alternator
cooling circuit.

OPERATIONAL EXPERIENCE

In 2020, ANAV faced the glob-
al challenge of combating the
COVID-19 pandemic for which the
necessary measures were taken to
guarantee the safety of people and
facilities, as well as its commitment
to society to continue generating
energy necessary for meeting the
needs of the country, assuming its
role of critical and essential service.

In this context, the Vandellds Il NPP
has carried out important activities
such as the replacement process,
in the second half of the year, for six
of the racks that store spent fuel in
the pool with more compact racks
that optimize space. In this way, the
plant has expanded the storage co-
pacity in its fuel pool by 208 slofs,
which is equivalent to three operat-
ing cycles.

On the other hand, on October 2,
the follow-up review of the action
plan associated with the improve-
ment areas identified during the



review of the operation of the Van-
dellds I NPP carried out by WANO
in 2018 was completed. The team

of evaluators concluded that the
actions undertaken by ANAV have
made it possible to make significant

Experiences y Prospects

progress in the areas of improve-
ment identified.

OTHER SIGNIFICANT MILESTONES

On July 27, the Ministry for the Eco-
logical Transition and the Demo-
graphic Challenge granted the
operating license renewal for the
Vandellés Il nuclear power plant for
a period of 10 years, until July 26,
2030.

CHALLENGES 2021

The year 2021 poses several im-
portant challenges for Vandellés I,
among which it is worth mentioning
the work in the area of preparation
for long-term operation, as well as
a new refueling, the twenty-fourth,
which will begin on May 15.

Also noteworthy are challenges re-
lated to its processes, such as the
monitoring of the action plan de-
rived from the WANO Peer Review
and the implementation of actions
corresponding to the Reliabili-
ty and Investments Plan, among
which the implementation of pro-
active obsolescence management
stands out. e

NUCLEAR ENERGY
Website

www.revistanuclear.es

suscribe to ours newsletter to miss something



http://www.revistanuclear.es

’ 2020 NUCLEAR POWER PLANTS

THIRD SESSION

FRANCISCO JAVIER
VALLEJO

DIRECTOR OF THE TRILLO
NUCLEAR POWER PLANT

OVERALL SUMMARY

The operating results related to pro-
duction were good as the planned
objectives were met.

Net production reached a value
of 7,729.608 GWh, higher than the
target set for the year despite the
longer duration of the refueling due
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to the impact of COVID-19 on plan-
ning.

The plant was connected to the
grid throughout the year except for
the refueling period with a load fac-
tor of 90.86%.

The stop for refueling lasted 33.46
days, 1.5 days less than what was
planned due to the effects of
COVID-19.

The unscheduled unavailability was
0.21%.

There were no unscheduled outag-
es this year and no reactor frips.
There was a reportable event during
the year.

ANNUAL RESULTS
Gross electricity production

Figure 1 shows the variations in elec-
trical power during the year 2020
and their causes can be seen.

REPORTABLE EVENTS

The plant operated during the past
year without significant safety in-
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cidents. The reportable event that
occurred is described below.

ISN-T-20/001; 06/24/2020

Incident during the realization of a
monitoring requirement by means
of the PV-T-GI-9219 procedure for
the calibration of the delta T incre-
ments in the DNB calculation circuit
of the YZ reactor protection system.

Collective exposure

90% of the total collective dose was
due fo the recharge operations,
with the fotal dose for the year 2020
of 256.48 msvxp.

The doses associated with the dif-
ferent activities carried out are kept
at very low values in all cases. As an
example, the maximum individual
dose this year was 2.42 mSv.

Accident rate

The objective of zero accidents with
leave was not achieved.

There was a total of 4 accidents,
two of them with leave.



GROSS PRODUCTION PRODUCED 2020: 8275,820 GWh

Peticion del despacho
e carga

Request for load
clearance

Time Failure of
change the turbine
regulator

failure in the turbine ring.

reduction.

Electric energy produced daily in 2020

Refuelling 32

On May 2, 2020, there was a disturbance in the turbine control system (Teleperm) with a communications

Subsequently, there was an actuation of the limitation system due to neutronic noise that forced a
reduction in power to 1020 MWe to reset the alarm for the limitation system.

Given the disturbance identified in the turbine control system, and in a conservative manner, the power
remained at 1020 MWe until May 11, when the stretch-out prior fo refueling began, starting the load

Turbine Turbine
valve test valve test

Time
change

Control room bunkerization.

Completing tests after significant absences.

PROTECTION MEASURES AGAINST COVID-19 DEFINED IN THE SPECIFIC
PREVENTION PLAN

+ Protection measures against COVID-19 defined in the specific prevention plan
Minimizing the presence at the plant and promoting teleworking. The amount of presence during
refueling was 750 concurrent people in the Protected Area and 400 in operation.

Duplicating collective transportation for operating personnel.

Review of the entries to the plant. Sequencing of company entries.

Automatic temperature monitoring. Disinfection equipment.

Monitoring of changing rooms for access o the Controlled Area.

Organization of work to avoid a confluence of workers at the plant.

Establishment of shifts so that staff do not have to be atf the plant in the morning and in the afternoon.
Team of workers on standby in case it was necessary for them to join.

SISC

All the indicators are green, having
identified 11 findings, also green,
throughout 2020.

No findings greater than white were
identified during 2020.

The emergency pillar that was blank
during 2019, due fo a finding in the
emergency drill in 2018, was re-
turned to green after all identified
corrective actions were taken.

2020 REFUELING

The development of the thirty-sec-
ond refueling was marked by the
following critical path:

¢ Plant shutdown phase and peri-
odic tests.

* Network work. 2/6
* Network work. 3/7
* Network work 1/5
* Vessel closure and start-up process

The following activities, among oth-
ers, were carried out in parallel:

* Unloading and loading of the
core.

* Inspection of the lower radial
bearing and seals for a YD10 main
pump.

* Inspection of seals and motor
replacement for the main YD30
pump.

* Induced current inspection for
100% of the steam generator
tubes.
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* Cleaning and sanitation for an
essential services pool,
* fFtc.

Special emphasis during prepara-
tion was placed on the planning
of the execution of the different
design modifications within the
windows of inoperability of the
systems and/or redundancies.

Especially relevant were the orga-
nizational and planning measures
for refueling derived from the
state of the COVID-19 pandem-
ic in such a way that teleworking
was maximized for those activities
that allowed it and there was ex-
tensive monitoring of personnel
coming together at the plant so
that 750 people would not be ex-
ceeded.

Entries to the plant were se-
quenced in such a way as to min-
imize contacts in the personnel
changing rooms due fo the vol-
ume of personnel.

MISCELLANEOUS

As a result of the pandemic, a
high number of antigen and an-
tibody tests were carried out be-
fore entering the plant for the ex-
ecution of the various tasks, with a
positivity rate of less than 0,5%.

SPENT FUEL

During 2020, two ENUN32P type
spent fuel containers were loaded.

There are currently 32 containers
of the DPT-21 type and 4 of the
ENUN32P type in the ITS with a fo-
tal of 800 fuel elements.

A total of 528 positions are occu-
pied in the fuel pool compared to
the capacity of 805 fuel elements.

CHALLENGES 2021

In addition to the activities indi-
cated above, the following activi-
ties are considered a priority:

* Reducing the accident rate
through the implementation of
the A-ZERO program.

* Implementing the refueling reli-
ability plan associated with the
33rd refueling.cwm
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RAFAEL CAMPOS

DIRECTOR OF THE ALMARAZ
NUCLEAR POWER PLANT

YEAR 2020 ACTIVITIES

The units of the Almaraz Nuclear
Power Plant generated a total of
15,890.7 million kWh during 2020.
Between both units, they accumu-
lated at source a gross production
of 561,527 million kWh. The Almaraz
Nuclear Power Plant continues to
provide electricity, for yet another
year, accounting for more than 6%
of national electricity consumption.
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By Unit, the main activities were the
following:

UNITI

The most noteworthy was the stop
for the twenty-seventh refueling
and maintenance, carried out from
April 14 to June 21, with a duration
of 67 days, much longer than usual
due to the state of alarm decree
associated with COVID-19, where
up to 6 possible action scenarios
were proposed to carry out the 27th
recharge depending on its durafion
and the number of people to be
hired, since both factors would con-
tribute to the risk of contagion by
coronavirus.

Regarding power reductions to
be considered, only two were re-
corded, one in March to 65% at the
request of the Delegated Central
Generation Office, for flexible op-
eration and another on August 21
also to 65% for, according fo pro-
cedure, to proceed to the revision
and repair of a venting pore for the
FW-1-PP-01B line. On the other hand,
on June 22, during the loading pro-
cess after the completion of the

refueling, there was an automatic
shutdown of the reactor due to the
electrical protection action in the R
phase of the main transformer, after
4 days of outage for the inspection
and repair of the anomaly, the unit
was reconnected to the electrical
network.

The gross electric power generation
for U-1 was 7,161.2 million kWh, with
the accumulated production at
source being 282,406.50 million kWh.

UNITII

This Unit remained connected to
the grid in a stable manner through-
out the year, except in early March,
April, and May, when, at the request
of the Central Generation Office,
load was lowered to 60, 68, and 70%
respectively due to Flexible Opera-
tion.

It should be noted that this unit has
accumulated five years without re-
cording unscheduled unavailabil-
ity, and more than 6 years without
automatic shutdowns, but on June
27, 2020, there was an automatic
shutdown signal for the reactor as a
result of the unexpected opening of



one of the switches for the automat-
ic stop system. After 44 hours with
the unit unconnected

for electrical inspection and the
replacement of power supplies
and boards, it was connected to
the electrical network again. Gross
electric power generation was
8,729.4 million kWh, accumulating at
source 279,119.9 million kWh.

OTHER ACTIVITIES

* On July 24, the Ministerial Order
was received with the Operating
License renewal until November
1, 2027 for Unit-l and until October
31, 2028 for Unit-II.

* |t should be noted that the year
2020 ended with the lowest col-
lective dose record since the Al-
maraz Nuclear Power Plant came
info operation. Likewise, during
this year there were no work acci-
dents with leave or without leave
at the Power Plant, both for its
own personnel and for personnel
from collaborating companies.

During this year 2020, a total of 3
containers of fuel elements were
loaded in the ITS. On October 7,
the fifth ENUN 32P container load-

ed with 32 spent fuel elements
was transferred from the Unit Il Fu-
el Building to the Individualized
Temporary Storage.

TWENTY-SEVENTH REFUELING
FOR UNITI

As previously mentioned, this stop
for the twenty-seventh refueling and
maintenance took place between
April 14 and June 21 in a pandemic
environment due fo COVID-19 with
a series of uncertainties regarding
the potential impact, which meant
that up to six different scenarios
would be considered for the execu-
tion of the scheduled work.

To a large extent, this was affected
by the availability of the specialized
personnel who usually participate in
the execution of the activities and
for this reason, it was necessary to
adapt and re-plan them because,
for safety reasons, it was necessary
to have a smaller number of con-
tracts to guarantee the protection
of workers from possible coronavirus
infections, reinforcing all prevention
measures, distributing shift workers to
reduce the number of people with
simultaneous presence at the plant,
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limiting capacity in shared areas,
bunkering the control room with ac-
cess controls, performing rapid anti-
body detection tests for diagnoses,
and sequencing the entry of com-
panies by time and zone, installing
temperature monitoring equipment
by thermography at the entrances,
installing various disinfection and
personal hygiene equipment and
maintaining the maximum limitation
of 750 concurrent people in the pro-
tected areq, providing them with the
necessary protection equipment fo
carry out tasks safely (respiratory pro-
tection, face shield, etc.).

The most notable activities carried
out during the refueling stop were
the following:

* Unloading and loading of fuel
elements from the reactor core,
which was configured on the map
by 64 new elements, 5 reused from
previous to the last cycle, and the
remaining 88 from the past cycle.

Sludge cleaning and induced cur-
rent inspection for 33% of the tub-
ing for the three steam generators,
with satisfactory results, with no
need fo plug any tubing.

2020 OPERATION

LOAD DROP TO 683 DAY 23
MWE UPON REQUEST ~_VALVE
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LENGTHENING FROM APRIL 14 AT 7:55 P.M.

JUNE 22 DRx AT

1% ALTERNATOR  HD1-PP-01B OUTAGE,

HD1-LV-1170 VALVE

LOAD DROP TO 640
MWE VENT PORE

TIME VALVE

TESTING ) PROTECTION CHANGE
OF THE C.G. OFFICE THECYCLE  TO JUNE 221 AT 12:00 H. R TEATION ANOMALY REPAIR EW1-PP-018 TESTING
TIME CHANGE RP VALVES
P1168
(COVID-19)
67 days 16 hours
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

e o CE JPON 10D DROPTO €8%  LOADDROPTO70% 27 JUN DRX REACTOR LOAD DROP 0 90% 10
TESTING REPLACEMENT OUTAGE MWE UPON REQUEST  UPON REQUEST OF PROTECTION SYSTEM pep| ACE THE PUMP MOTOR TIME VALVE

FW2-PP-01 OFTHEC.G.OFFICE  THEC.G. OFFICE  ACTUACTION (SSPS) TRAIN B CW2-PP-01C CHANGE TESTING

TIME CHANGE CROSS FLOW  RP. VALVES
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* Visual inspection of the welds for
the hot and cold branches of the
reactor vessel.

Ultrasonic inspection for 50% of
the threaded areas of the vessel.

* Review and inspection by la-
ser profilometry for the thermal
sleeves of the CRDMs.

Ultrasonic inspection of the pene-
frafions of the bottom of the vessel
with the internal extracted.

* Induced current inspection for
33% of the tubing and visual in-
spection for the steam generator
water boxes.

* Replacement of three pressure
safety valves.

Oil change for the main cooling
pump motors 1 and 3 and revision
of RCP-3 seals.

Review of High-Pressure turbine
stop and control valve actuators.
Maintenance of the stop and in-
terceptor valves for the Low-Pres-
sure turbine.

* 32 design modifications were im-
plemented.

REPORTABLE EVENTS

During 2020, the regulatory body
(Nuclear Safety Council) was noti-
fied of 3 events within 24 hours for
Unit-1 and 2 events within 24 hours
for Unit-Il, all of them at level zero on
the INES scale (with no significance
for Safety).

INTERNATIONAL MISSIONS

On January 20, the Peer Review 2020
mission began at the Almaraz Nu-
clear Power Plant. For three weeks, a
team of 25 nuclear experts and pro-
fessionals from 9 different nationali-
ties reviewed the processes and ex-
pectations of the Plant, exchanging
experiences and knowledge in order
to continue improving the safety and
reliability of the facility.

Observations were previously made
for refueling, simulation, as well as
the review of the Plant Design.

As aresult, 5 areas for improvement

(AFI) and 3 proposals for Strengths to
share with the nuclear industry were
identified: OCI Index, Refueling
Management, Chemical Injection
to extend the useful life of Steam
Generators.

CHALLENGES 2020

During this year 2021, the main chal-
lenges that the Plant is going fo un-
dertake are to continue with the
actions associated with the most
outstanding Project for the facility:
ZERO Accidents, the execution of
Refueling 26 for Unit Il during the
month of March-April and for Unit
28 in November-December, the Re-
liability plan in refuelings, continuing
with the loading of spent fuel con-
tainers in the ITS, and the implemen-
tation of DMs associated with the
Operating License renewal.

All this is infended to be achieved
thanks to the work and commitment
of the excellent team of profession-
als that make up the Almaraz Nu-
clear Power Plant and CNAT.

Expertise in vibrations and shocks

Testing laboratory

Established in 1976, within the Urbar Ingenieros group

More than 3100 tests carried out so far

Accredited by the Spanish National Accrediting Entity (ENAC)
for the following standards:

EN ISO/IEC 17025, EN 60068-2-6,

EN 60068-2-27, EN 60068-2-57,

EN 60068-2-64, EN 60068-3-3,
IEEE-344, IEC 60980 et CEI/IEC 61373

VIRLAD

Poligono Industrial Asteasu, Zona B, n%44
20159 Asteasu (Gipuzkoa) Spain

-Workshop for the manufacture of supports from standard profiles (HEB, UPN, IPN...)
-Monitoring signals: 24 voltage channels and up to 40 contacts with no potential
-Means for the set-up of hydraulic and pneumatic circuits

-Great responsiveness

-Maximum delay: 2 months EDB250x250, 1-2 weeks EDB120x120 and LDS824LS

www.virlab.es
laboratorio@virlab.es
+34 943691500
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1 125mm
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26,7kN (53,4 shock)
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GLOSING SESSION

JAVIER DIES

BOARD MEMBER
NUCLEAR SAFETY COUNCIL

Safety Council (CSN) and Presi-

dent of CEIDEN, Javier Dies, par-
ticipated in the closing of the 32nd
Conference “Nuclear power plants
in 2020. Experiences and Perspec-
tives,"” organized annually by the
Spanish Nuclear Society (SNE).

Boord member from the Nuclear

Board member Dies began by
thanking the SNE for the invitation to
address the attendees and to par-
ticipate in the closing of the SNE an-
nual meeting on operational experi-
ence, this time in a virtual session. He
also stated that it would have been
his wish to greet all attendees in per-
son, but this pandemic situation did
not allow it, so he sent an individual
virtfual greeting to each aftendee.

Dies’ presentation made it possible
to review the most relevant mile-
stones carried out by the CSN in
2020 related to the purpose of the
conference, as well as the ongo-
ing assessments and projects at the
CSN.

Regarding the assessments carried
out throughout 2020, he particularly
highlighted the exhaustive assess-
ment processes that have already
been concluded on the operating
license renewal applications for the
Almaraz | and Il (Céceres) and Van-
dellés Il nuclear power plants (Tarra-
gona).

These evaluation processes have
made it possible to confirm that
continuous safety assessment has
been conducted during the oper-
atfion of the nuclear power plants.
Said studies have included the anal-
ysis from proprietary and third-par-
ty operating experience, making it
possible to verify that the nuclear
power plants have the appropri-
ate processes for the detection and
assessment of the operating expe-
rience, including, among others,
the study of incidents, events, and
operational data related to safe-
ty, which, where appropriate, has
materialized in necessary improve-
ments in the operation and safety of
the facility.

Likewise, the board member high-
lighted the favorable assessment for
the operating license renewal for the
Cofrentes nuclear power plant (Va-
lencia) granted by the CSN General
Session on February 17, 2021, once
the evaluation process that it was
subjected to was approved.
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OPERATING LICENSE RENEWALS FOR THE ALMARAZ | AND Il NPPs AND THE VANDELLOS Il NPP

Order TED/773/2020, from July 23,
which grants the operating license
renewal for the Almaraz Nuclear
Power Plant, Units | and |l

Order TED/774/2020, from July
23, which grants the operating
license renewal for the Vandellds i
Nuclear Power Plant

LICENSING FOR THE COFRENTES NPP ITS

Retortillo Site.
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In his presentation, he also men-
tioned the licensing processes cur-
rently underway at the CSN, start-
ing with the licensing process for the
Cofrentes NPP's individualized tem-
porary storage (ITS) and that given
the exhaustion of storage capacity
in the pools, it is urgent in order fo
ensure the continuity of operation.
This process is very close to its con-
clusion. Likewise, and in parallel, the
process for evaluating the design of
the dual-purpose HI-STAR 150 con-
tainer (storage and transport) that
will house spent fuel with the charac-
teristics specific to Cofrentes fuel. The
licensing schedule associated with
the project shows that its very near
completion. As aresult, the Cofrentes
NPP will have expanded storage ca-
pacity in the ITS already operational
once its fuel pool has reached its
capacity limit.

As an ongoing evaluation process,
express mention was made of the
request for renewal of the Ascd | NPP
and the Ascé Il NPP. In line with this
process, the schedule of pending
activities was presented up unfil the
conclusion of the process, with the
deadline for granting the operating
license renewal on October 2nd of
this year.

As an important milestone, these two
plants will begin their long-term op-
eration on August 13, 2023 for the
Ascé | NPP and October 23, 2025
for the Ascd Il NPP, which entails a

Concentrated uranium oxide.



specific study to address this life ex-
tension. To illustrate this process, the
CSN has already issued twenty-six
requests for information. As in any
power plant, long-ferm operation
requires the creation of an Integrat-
ed Aging and Assessment and Man-
agement Plan (PIEGE) as a basic
document, which includes, among
others, the activities for the life man-
agement plan with the review of op-
erational experience having special
relevance.

To date, the Ascd NPP has identi-
fied 63 strengths, 93 improvement
proposals, and 109 actions grouped
into 11 lines of action. This work has
been carried out in parallel with the
adoption of the NFPA standard on
fire profection.

As an issue currently underway and
equally relevant, mention was made
of the activities for the presentation
to the General Session of the evalu-
ation studies that are being carried
out by the technical areas of the
CSN for the request for authorization
to build the uranium concentrate
manufacturing plant in Retorfillo and
a uranium mine.

* 2021-01-19 Earth Sciences Area

* 2021-02-10 Radiological Protection
for Workers Area

* 2021-02-17 Systems Engineering Ar-
ed

* 2021-03-03 Environmental Radio-
logical Surveillance Area

Finally, the board member conveyed
to the aftendees information about
the next call for 25 positions in the
CSN Upper Management of the Nu-
clear Safety and Radiological Pro-
tection Technical Division, as well as
5 positions for state computer scien-
tists reserved for the CSN. The infor-
mation on the call will appear on the
CSN website in the coming weeks,
which will be similar to that of previ-
ous years. Information on calls from
previous years can also be viewed
on the CSN website to serve as a
reference. Competition for the state
IT vacancies is not managed by the
CSN, but rather the total number of
IT vacancies in the state (about 200)
from the public job offer are sum-
moned fogether. .o
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[l [ This year 2021 cowntinves to loe a year of
uncertainty and with significant challenges
ahead, that is why it is very important that
we remain united and strong as a society

defending the important role

of nuclear energy 0 ]

HECTOR
DOMINGUIS

VICE-PRESIDENT OF THE
SPANISH NUCLEAR SOCIETY*

Thank you very much to all the Plant
Directors and Managers for sharing
the relevant experiences and mile-
stones in the operation of their plants
during 2020 with us in such a clear
and fransparent way.

We will now proceed with the clos-
ing of the Operational Experiences
session. For this, we have the pres-
ence of Javier Dies, CSN board
member, whom | would like to thank
on behalf of the entire SNE for his
presence at our meeting for yet an-
other year and for his participation in
this closing event.

Thank you very much Javier, the Ses-
sion that we have experienced and
enjoyed online constitutes one of the
most important annual events for our
sector and for the SNE.

Undoubtedly the Programs Commis-
sion has achieved, with great effort,

*At the time the first part of the Operatio-
nal Experience Day took place, | was still
vice-president of the SNE.

that, despite the pandemic, we have
not missed the opportunity to learn
about and analyze the operation
of nuclear power plants in Spain di-
rectly from their directors and to see
each other, even virtually, to bring up
lessons and experiences learned.

For yet another year, the excellent
performance of our nuclear pow-
er plants and the very high level of
professionals who make it possible
have been confirmed. But this year,
it was not just any year, as COVID-19
has made the value of the Spanish
nuclear park clear as a guarantor of
the electricity supply for our country
in the face of any crisis.

All the Spanish plants have main-
tained their activity and adapted
their refueling schedules, demon-
strating resilience and agility in
adopting exemplary prevention
measures. Even anticipating and ex-
ceeding the government’'s recom-
mendations, all to protect our great-
est value, the people, and to thus
continue fo serve society.

This year 2021 continues to be a year
of uncertainty and with significant
challenges ahead, that is why it is
very important that we remain united
and strong as a society defending
the important role of nuclear energy.

The second part of the 2021 Opera-
tional Experiences Session, on June
29, will be an excellent opportunity
to continue with our communication
and dissemination efforts fo highlight
the value of our industry.

If the pandemic allows it, we will
meet in person and we will be able
to enjoy the traditional special part
of this Session and the presentation of
some well-deserved awards.

Thank you very much for your at-
tention and see you soon. @
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SESION ESPECIAL

The second part of the SNE annual Session on the experiences and perspectives of Spanish nuclear power plants in
2020 was held in person at the Higher Technical School of Industrial Engineers (ETSII) of the Polytechnic University of
Madrid on June 29, 2021, and was broadcast live online for all those interested in the event.

The Spanish Nuclear Society prepared a special session on “The Challenge of Decarbonization in the Post-COVID-19
Economy” presented by Fernando Ferndndez Méndez de Andés, doctor of Economic Sciences and professor
of Economics and Finance at the IE Business School. In addition, the opening session was attended by Ignacio
Araluce, President of Foro Nuclear, and Héctor Dominguis, current President of the SNE, who moderated the session.

HECTOR
DOMINGUIS

PRESIDENT OF THE SPANISH
NUCLEAR SOCIETY

elcome to this very special
Weven’r, not only because it is

the first time that we have
divided the Operational Experienc-
es Day info two parts, but because
it is also our first face-to-face meet-
ing after more than two years, and
that is undoubtedly a milestone
since it allows us to come back to
the warmth and human character
of our meetings.

For this reason, on my own behalf
and on behalf of the Board of Di-
rectors of the Spanish Nuclear So-
ciety, I would like to thank all the
people who have ensured that all
the necessary measures were taken
to make it possible for us to be here
today. Especially to the members
of our Programs Committee and,

of course, to all of you who are ac-
companying us foday, in person or
via streaming.

| also want to acknowledge the
presence of our guests Ignacio
Araluce Letamendia, President of
Foro Nuclear, and Fernando Fer-
nandez Méndez de Andés, special
guest for the session.

But, before giving the floor to our
guests, | think it is necessary to sum-
marize the situation in which we find
ourselves.

The Spanish energy market is going
through turbulent times; on the one
hand, with the entry into force of
the new fariff regime and, on the
other, with the draft bill that will re-
duce the remuneration of certain
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technologies, mainly nuclear and
hydraulic.

This law is yet another blow to a nu-
clear park that has been econom-
ically suffocated to unsustainable
limits.

And it seems incredible that such
a frivolous and vehement game is
being played with an essential ser-
vice such as the electricity supply
and with an essential industry for
the Spanish electricity system.

And we must highlight ESSENTIAL
with capital letters, because, al-
though we all have it very infernal-
ized, we must not stop repeating
that the nuclear industry:

* Is the leading source of electricity
generation in the country and the
industry that prevents the most
CQ, info the atmosphere.

* Provides reliable energy and con-
tributes to the stability of the elec-
tricity system.

¢ Can operate in conditions where
other sources are not able to pro-
duce.

* Boosts the economy, generating
more than 28000 qualified jobs,
with a contribution of more than
€2,7 billion to the GDP.

¢ And that, being honest and real-
istic, there is no viable technologi-
cal alternative at present.
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[] B itisinour power to defend nuclear
science and technology by demonstrating
the capabilities and value of the Spanish
nuclear park with facts and with excellent

results, such as those from 2020 0 0

* |t is unavoidable to mention the
progressive start-up of power
plants in Japan, the recent ap-
provals of 80-year operation in
the United States, and the ambi-
tious program to extend the life of
the French nuclear park.

The boom in private investment in
new nuclear technologies, with
projects supported by Warren
Buffet, Bill Gates, and Jeff Bezos,
among others, makes it clear that
nuclear technology is not only es-
sential as a current source of ener-
gy, but also as part of the energy
mix for the future.

And all this is more than obvious, not
only for us as nuclear professionals,
but also for the International Energy
Agency, as has been made clear in
its recent report on the energy sec-
tor in Spain.

A report that highlights the excel-
lent performance of the Span-
ish NPPs with availability factors

around 90% and in which they rec-
ommend that Spain make more ef-
fective use of nuclear infrastructure
to meet decarbonization targets by
2050.

And it is that, with such clear data,
which demonstrates the important
role we play for the decarbonization
and competitiveness of our country,
it is difficult to understand the moti-
vations that lead our government to
adopt counferproductive measures
for the economy and the environ-
ment.

For this reason, from the Spanish Nu-
clear Society, as the voice of pro-
fessionals in the sector, we defend
nuclear energy as a resource for
the future, as a source of econom-
ic wealth, social well-being, and
technological development, and
we join in the appeal for reason-
able remuneration to guarantee
the sustainability our sector and at
the same time, that of the environ-
ment.

| share with you the statements
made just two weeks ago by the
United States Secretary of Energy,
Jennifer Granholm.

“President Biden is absolutely com-
mitted to making this country run
on clean energy, using every clean
energy fool available.” “Those are
big goals, so let me say it loud and
clear: carbon-free nuclear power
is an absolutely critical part of our
equation for decarbonization.”

It is a shame that among all the
issues that were discussed in the
fleeting bilateral summit between
Biden and Sanchez that the ener-
gy agenda did not come up since
it would have helped our govern-
ment fo see the role of nuclear en-
ergy in decarbonization with the
same clarity and forcefulness.



It is in our power to defend nu-
clear science and technology by
demonstrating the capabilities and
value of the Spanish nuclear park
with facts and with excellent results,
such as those from 2020.

Today's session has been a big step
towards returning to normalcy. And
that has been possible thanks to
you and thanks to the commissions,
the soul of the SNE, whose constant
and not always visible work is fun-
damental.

Progress in the vaccination process
and the prospects for the coming
months have allowed us to take an-
other little step and, as you know, we
are moving back to the face-to-face
format for holding the next SNE An-
nual Meeting, in the city of Granada,
with ENDESA as the host company.

The Organizing Committee, with
the support of the Board of Direc-
tors, is working intensely, prioritizing
the safety and health of all at all
times so that we can get back to
those spaces and those meetings
that we have missed so much. So, |
hope to see you all in Granada! ew

IGNACIO ARALUCE

PRESIDENT OF THE SPANISH
NUCLEAR INDUSTRY FORUM
would like to begin my speech
I by thanking the Spanish Nuclear
Society for inviting me to partici-
pate again in this “Nuclear Power
Plants in 2020: Experiences and
Perspectives” session.

In 2020, and in the same way that
has occurred throughout the last
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[] [ It is essential that the
disproportionate, discriminatory, and
cowfiscatory tax lbburden currently imposed

on nuclear energy in Spain be reviewed

decade, the Spanish nuclear park,
made up of seven reactors at five
sites, has been essential in elec-
fricity generation with more than
22% of the electricity produced,
in preventing polluting emissions
(more than 20 million tons of CO,),
producing more than a third of the
clean electricity, and in regulating
and balancing the electricity sys-
tem with performance indicators
around 90%, above those of the
world average.

And all this, despite the exception-
al circumstances that occurred
due to the COVID-19 pandemic,
thanks to the extraordinary work of
the owner companies, the uncon-
ditional support of the companies
that make up the entire Spanish
nuclear industry, and the commit-
ment and professionalism of all the
workers.

I would like to point out that through-
out the year, the Ministry for Ecolog-
ical Transition (MITECO) granted the
operating license renewal for the
two units of the Almaraz plant and
the Vandellés Il plant, and licenses
were requested for the Cofrentes
plant (granted in March 2021) and
for the two units for the Ascé plant
(pending to be granted).

However, and in spite of these ex-
cellent results, | would like to con-
tinue fo point out the excessive tax
burden experienced by Spanish nu-
clear power plants that increased
throughout the 2020 financial year
and which amounts to a total of
close to €22/MWh produced, and
which meant that last year more
than 60% of the income from the
sale of electricity in the wholesale
market had to be dedicated to the
payment of taxes and fees (state,
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regional, and local, in some cases
redundant) that are levied on the
generation unit nuclear power plant
regardless of the wholesale market
price and the income and eventual
benefits obtained from its sale.

This has led the park as a whole to
have losses of more than 1 billion
euros and a negative operating
cash flow of close to .5 billion euros.
This situation is unsustainable and, if
it continues in the coming years, will
lead to its economic-financial bank-
ruptcy.

As if this were not enough, on June
1, 2021, MITECO announced a draft
bill that seeks to limit the supposed
and misnamed “benefits fallen from
the sky" that, as the draft bill stands,
mentions an alleged over-remunera-
tion to nuclear power plants and oth-
er facilities that were put into service
before 2005. If this preliminary draft
were to come into force in the an-
nounced terms, the taxation of the
power plants would increase fo €35/
MWh, which, as along with the esti-
mated decreasing future prices for
the next decade of about €40/MWh
in 2030 would make the continuity of
the operation of our seven nuclear
reactors completely unviable, lead-
ing them to cease their activity.

All of this would call into question,
and would make compliance prac-
tically impossible, for the Integrated
National Energy and Climate Plan
2021-2030 (INECP) for the Govern-
ment of Spain, a basic pillar for the
energy fransition in Spain and the
decarbonization of our economy
which includes the operation of
the entire Spanish nuclear park until
2027 and its progressive shutdown
by 2035.

Therefore, it is essential that the dis-
proportionate, discriminatory, and
confiscatory tax burden currently
imposed on nuclear energy in Spain
be reviewed and for the new regu-
lations announced to be reconsid-
ered.

From the nuclear industry, we be-
lieve that there are mechanisms
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that can resolve this situation. This
requires dialogue, and we frust
that common sense will be used
to reach the necessary consensus
that enables continuity over fime,
as agreed, for the operation of the
Spanish nuclear power plants, es-
sential in the electricity system of our
country. ewm

THE ECONOMIC
CHALLENGES OF
A POST-COVID-19
WORLD: THE ENERGY
TRANSITION
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briefly describe the major struc-

tural frends in the economy to
then study the economic conse-
quences of COVID-19, the perfect
storm, and point out the fundamen-
tal lines of reconstruction after the
pandemic. Only in this context is it
possible to understand the energy
transition as a European strategy,
a political commitment to which
Spain has committed itself with
conviction, but without a serious
analysis of its economic and social
consequences, its fiscal cost, and
the need for structural fransforma-
tion of the productive system that it
implies.
There are six major underlying trends
of the global economy described:

In my presentation, | have tried fo

questioned but unstoppable glo-
balization, multidimensional demo-
graphic change (aging of the popu-
lation, urbanization, migrations, and
labor feminization), the digital rev-
olution that questions the future of
employment and existing social pro-
tection systems, the delocalization
of employment and the emergence
of teleworking, growing inequality
within countries while improving the
global distribution of income lead-
ing fo the sometimes virulent emer-
gence of the issue of redistribution,
and a deep energy fransition as a
fundamental element to contain
climate change. The consequence
of all these changes is great social
uncertainty and the emergence of
populism in politics in too many cas-
es filled with identity-based claims.
COVID-19 has been the biggest eco-
nomic crisis in peacetime, which has
fallen on an economy that was just
recovering from the financial crisis.
A crisis with very asymmetrical con-
sequences for countries and social
groups. A perfect storm that com-
bined a supply shock due to a sup-
ply problem with a demand shock
due to fear and the confinement of
the population which now threatens
to create problems in the financial
system. The good news is that this
time the economic policy responses
have lived up to the demands, even
being excessive forsome. Aresponse
that we can define as an open bar:
a coordinated international mone-
tary and fiscal expansion of an un-
precedented magnitude. And that
in Europe it has caused progress
that seemed unthinkable towards
fiscal union with the Recovery and
Resilience Plan, although it remains
to be seen if it will become the nec-
essary fiscal stabilization tool in the
Eurozone.

Europe has decided to use the pan-
demic to accelerate the energy
transition. But let us remember some
basic facts: keeping global warming
below 2° means reducing CO, and
GHG emissions between 25% and
50%, and to achieve this, the glob-
al price of coal should be around
US$75 tnin 2030 when today itis US$3



[ lThe Spanish strategy for the energy
transition is populist and is excessively
permeable to the electoral needs
of the dovernment i i

tn. Much remains to be done. The
European decarbonization strate-
gy is made up of many instruments:
a fiscal policy based on Pigouvian
taxes and subsidies and a market for
emission rights, carbon adjustments
at the border (Carbon Adjustment
Tariffs), and an international coal
price cap (in line with the minimum
corporate tax rate). A complex and
not risk-free strategy that promises
to be complemented by an active

monetary policy in decarbonization
and which has social pressure from
investors through the infroduction
of ESG criteria in business manage-
ment.

But in economics, nothing is free,
and neither is the energy transition,
despite what many want us to think.
It involves a significant change in
the relative prices of many goods
and services, an increase in produc-

Experiences y Prospects ‘

tion costs, and a significant transfer
of resources between sectors, cre-
afing new profit opportunities and
displacing production and employ-
ment. Its effects on inflation are al-
ready beginning to be felt, and they
can only increase as the price of
emission rights rises to achieve their
reduction. The energy intensity of
GDP and employment is very differ-
ent by country and energy expendi-
ture is very unequal by social strata,
which will cause important redistrib-
utive effects between countries and
between different social groups. The
implications by sector are also very
important, which will require chang-
es in the economic model and ad-
justments in the productive fabric of
each country. As in all technolog-
ical change, and this one is, there
will be winners and losers, and the
success of the transition depends on
the adequate distribution of costs
and subsidies, on good planning for
the aid to those who bear the great-
est burden, and on guaranteeing
the sustainability of public accounts
and maintaining the competitive-
ness of the economy.

Spain is finally discovering that you
cannot make an omelet without
cracking eggs. The Spanish strategy
for the energy fransition is populist
and is excessively permeable o the
electoral needs of the government. Its
regulatory volatility only creates con-
fusion in a sector that needs stability
because investments only pay off in
the long term. Energy taxation lacks
a global approach when it would
require a broad technical and polit-
ical agreement that guarantees its
maintenance beyond the electoral
cycle. Talking about a climate emer-
gency is a strategic mistake because,
in an emergency, anything goes. And
nothing is falser in the energy transi-
tion. Ifs success is a matter of rhythm,
of adapting the changes to the pos-
sibilities of the productive fabric and
the fiscal capacity of the Spanish
economy. Fundamentalists abound
and there is a lack of transparency
and serious, rigorous calculations.
There is too much ideology and there
is not enough economics. @
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’ 2020 NUCLEAR POWER PLANTS

2020 SNE AWARDS

At the end of the Operational Experiences Session, the 2020 SNE
Awards were presented, which on this occasion included:

« the SNE DIPLOMA to Francisco Sanchez Alvarez
* the SNE DIPLOMA to José Garcia Laruelo

+ NUCLEAR ESPANA AWARD FOR THE BEST TECHNICAL ARTICLE
“The Future of Low-Power Mobile Nuclear Units (The Example of the
‘Akademik Lomonosov’ Floating Nuclear Unif)” to Vitaly Trutnev.
+ NUCLEAR ESPANA AWARD FOR THE BEST INFORMATIONAL ARTICLE
“A Love of High Activity, Pierre and Marie Curie” to Gonzalo Jiménez
Varas
* BEST DOCTORAL THESIS 2020
“Multimodal Human-Robot Interface for Heterogeneous Robotic
Systems Control in Harsh Environments” Giacomo Lunghi.
* BEST 2020 VIRTUAL MEETING PRESENTATIONS in the areas of:

— QUALITY, REGULATIONS, ORGANIZATION, AND HUMAN FACTORS
“Checklists, Public Health, and Engineering Processes at ANAV”
by Ferran Tarrasa Blanes.

- FUEL
“Structural Integrity of Nuclear Fuel Cladding with Radial Hydri-
des"” by Jesus Ruiz-Hervias, Miguel Cristébal Beneyto, and Daniel
Pérez Gallego. FRANCISCO

— DECOMMISSIONING SANCHE]
“Mitigating Risks in Nuclear Reactor Decommissioning” by
Stephanie Laurier.

— DESIGN AND BEHAVIOR OF SSC
“Modernization of the Auxiliary Transformer Fleet of the Ascé NPP”
by Jorge Montero Lansac.

— WASTE MANAGEMENT
“Construction of the Cofrentes NPP. Management of the Pande-
mic" Fernando Turrién Lopez and Jesus Hernando Pérez.

— ENGINEERING AND INNOVATION
“Thermohydraulic Analysis of an Isolation Condenser Self-Regula-
fed by Non-Condensable Gases (SIRIO FACILITY)”
Elena Redondo Valero, Elena de la Fuente Garcia, César Queral,
Gonzalo Jiménez, and Pierdomenico Lorusso.

— MAINTENANCE
“Electric Arc Study (ARC FLASH) in Nuclear Power Plants” Juan Ra-
fael Cabello Garcia

JOSE
GARCIA

LARUELO

ALVAREZ

- RADIOLOGICAL PROTECTION
“Evolution of Radon Transfer from Water to Air on a Pilot Scale”
Aina Noverques, Belén Juste, Maria Sancho, and Gumersindo GONZALO
Verdd. JIMENEZ

VARAS

- NUMERIC CODE + 3D SIMULATION
“Polynomial Chaos Expansion for Uncertqinty Propagation in Ad-
vanced Nuclear Fuel Cycles” Francisco Alvarez-Velarde and A.V.
Skarbel.

- FUSION
“Dynamic Analysis of a Supercritical CO, Power Conversion Sys-
fem for Demo Using Modeling”.
Lluis Batet, Simone Ferrero, José Ignacio Linares, Eva Arenas,
Alexis Cantizano, and Laura Savoldi

- THERMOHYDRAULICS AND NEUTRONICS
“Use of Neural Networks to Predict the Critical Heat Flow in a Re-
actor” Javier Riverola Gurruchaga.

- POSTER
“Modeling of a Test Environment for the Sfudy and Simulation of
Failure Monitoring in Tritium Processes”
Eduardo Iraola, José Maria Nougués, Lluis Batet, and Luis Sedano.
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ENYGF

EUROPEAN TARRAGONA'21
NUGLEAR YOUNG GENERATION

FORUM September 27th to 30 th, 2021

The European Nuclear Young Generation Forum (ENYGF) is
seen as the main opportunity for young people to be heard
globally. It provides an international platform for knowledge
transfer, discussion, and sharing best practices. The Spanish
Young Generation Network will host the 2021 event in
cooperation with the IAEA. It will take place in Tarragona, a
Mediterranean city full of history, in a new hybrid format. Our
motto is Look ahead.

We know that the success of ENYGF depends on the
technical and cultural tours included in the program, an
opportunity to learn while getting to know and exchange
opinions with new colleagues.

OOOMm The most
inmportant- event-
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https://www.facebook.com/enygf2021

https://twitter.com/ENYGF
https://www.instagram.com/enygf/
https://www.linkedin.com/company/enygf/




EMPRESARIOS AGRUPADOS

Engineering, Design and Services for Power Generation

In the nuclear field we offer our international experience in a wide
range of services for the design, construction and operation support
of nuclear power plants, including:

» Consulting P Safety Assessments
» Project Management » Probabilistic Safety Analysis (PSA)
» Licensing Support » Design Modifications
» Radiation Protection » Software Development and Simulation
» Equipment Procurement » Low-Level Radwaste Management
» Quality Assurance » Spent Fuel Storage Facilities
and Document Management » Long-Term Operation (LTO)
» Operation and Maintenance » Decontamination and Dismantling
Support » Cybersecurity
B Almaraz Nuclear Power Plant (Spain). B Angra Nuclear Power Plant (Brazil). B Cofrentes Nuclear Power Plant (Spain).
B ITER (France). M Trillo Nuclear Power Plant (Spain). M Temelin Nuclear Power Plant (Czech Republic).

EMPRESARIOS AGRUPADOS INTERNACIONAL, S.A. Magallanes, 3 « 28015 Madrid, Spain ¢ Phone: (+34) 91 309 80 00 - Fax: (+34) 91 591 26 55

www.empresariosagrupados.es





