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Combining nuclear and
renewadble energies:

XXX

the only low-carbon solutfion
that ensures long-term security
of supply and competitiveness

STUDY BY PWC ENTERPRISE ADVISORY REGARD-
ING THE TRANSITION OF THE BELGIAN ELECTRICIY
MARKET BETWEEN NOW AND 2050

Results of a study by independent consultant PwC Enter-
prise Advisory on the Belgian energy transition within the
fime horizons of 2030 and 2050 demonstrate that only
a nuclear + renewable energy mix will make it possible

to attain the European climate objectives as well as the

the Federal Planning Bureau for the evolufion of the Bel
gian energy system until 2050, By contrast, without nucle-
ar energy. Belgium will see a considerable worsening of
its carbon balance by 2050, and this despite the massive

deployment of renewable energy sources

F«’.c:’cr::n.rerr. fhe presence of nuclear enargy ensures Q
competitive production cost and guarantees stable
electricity prices. In the absence of nuclear capacity, the
cost of electricity, security of supply and CO, parameters

will worsen,

More information: www.iorumnucleaire.be

It would therefore be necessary to call upon impaorts and

the construction of more costly power stations.

Finally, the study uneguivecally confirms that nuclear
and renewables are not conflicting energy sources, but
rather complementary. The electricity storage capaci-
fies will further strengthen this synergy to ensure reliable,
affordable and sustainakle enargy, in accordance with

the Eurcpean energy strategy.
The results of the study demonstrate that

+  Only a enewable + nuclear mix makes it possible
to attain climate goals

»  Without nuclear, Belgian electricity production will

not meet the national demand

+ The prasance of nuclear will ensure g compat tive

cost of production
«  Renewables and nuclear are complementary

«  Storage is the go betweaen for nuclear + renewabile

N U CLEAIR

FORUM

M UCLEAIRE



THE ISSUES
OF NUGLEAR GOMPETITIVENESS
IN EUROPE

Publishing manager and editor in chief: Claude Fischer-Herzog
Editors: Anais Bézanger, Aminata Kébé, Manon Tanguy
Editorial secretary: Juliette Munsch

Design: Christophe Le Nours — MCB

Published by ASCPE

4 rue Froidevaux, 75014 Paris.
Tél: + 33 (0)1 43219676

Mobile : 06 72 04 13 59
www.entretiens-europeens.org

Les Cahiers des Entretiens Européens d'ASCPE



’S%FE Les Entretiens Européens
& Eurafricains

With the support of

Commission
européenne

In partnership with:

| e ———.

‘
ANDRA 9SS EeDF eCNGIC

Sauvons Le Climat

=5V 5)a e’m HEaLEALE
r \i’ 4\ | ”" FORUM ‘,
HUCLEAIRE

ROSATOM

And the participation of:

<seorenerey  [EGM  entso@ Q) dwmeen  @fortum

; -~ SFEN . :
Tifieceurope ¢ (3 NEA “’\-ﬁ 7 VATTENFALL %?.
Aknowledgments

To ASCPE's team: Anais Bézanger, Aminata Kébé, Juliette Munsch and Manon Tanguy
To the interpreters: Emmanuelle Beaudausx, Olivier Ervyn, and Nathalie Leroy
To the translators: Isabelle Vandenplass and her team
To the photographer: William Felky, GPS Photographe
To the videographer: Jean-Philippe Brette

To the European Commission’s DG Energy for its support and particularly fo Alain Cluzeau
who helped us with the organization of the EE at the Marivaux hotel in Brussels.

Les Cahiers des Entretiens Européens ’ ASCPE




Les Cohiers des En’rre’riens Euroéens dASCPE

Table of Contents

The nuclear technology is competitive. We must defend our industry and our domestic market .. .. page 4
Welcome by Claude Fischer-Herzog, director of ASCPE

The European ambition, 60 years after the EURRTOMtreat ... ... . .. . . page 5
Hearing of Bertrand de I'Epinois, president of FORATOM

Nuclear generation - The potential to play a central role ina low-carhonfuture ... ... ... ... page 6
Hearing of Jan Horst Keppler, senior economist o the OECD Nuclear Agency

Transparency, an issue for competitiveness. The truth oncosts and prices. ... page 11
Roundtable and debate moderated by Jan Horst Keppler,

With Aftila Aszodi, State Secretary for the Mainfenance of the Capacity of the Paks Nuclear Power Plant, Hungary
Goran Hult, Nuclear expert, Fortum, Finland

Andrey Rozhdestvin, director of ROSATOM Western Europe,

Georges Sapy, member of Sauvons le climat,

Jean-Pierre West, director Optimization and Performance at the Engineering, EDF

Prosperity of territories. The impact for growth and employment ... . . ... page 18
Roundtable and debatfe moderated by Graham Weale,

Honorary Professor of Energy Economics and Politics af the Ruhr University Bochum

With André Franck Ahoyo, Deputy Director, ASCPE-Les Entretiens Eurafricains,

Peter Claes, IFIEC Deputy Director, Valérie Faudon, General Delegate, SFEN, France,

Kirsty Gogan, Co-founder of ENERGY FOR HUMANITY,

Robert Leclere, President of the Belgian Nuclear Forum

Safety, an asset for competitiveness — Safety costs : how to reduce them without reducing safety ... page 25
Roundtable and debate moderated by Fanny Bazile, senior advisor, Nuclear Energy Direction, CEA, France

With Massimo Garribba, Nuclear Director, DG Energy of the European Commission,

Anders Johansson, senior Nuclear Technology advisor, Vattenfall AB, Sweden,

Frédéric Leliévre, SIVP Sales, Regional Platform, INC, AREVA NP, France,

Bertrand de L Epinois, Member of the Board of WANO.

Solidarity as an aSPeCt 0T COMPEUTIVCIIBSS ...t page 30
Roundtable and debates moderated by Yves Desbazeille, director general at FORATOM,

With Jan Bartak, director, Nuclear Development, ENGIE,

Guy Buckenham, head of Generation Policy, EDF Energy, UK,

Tuomo Huttunen, senior advisor, Nuclear and hydro power production, FINNISH ENERGY, Finland

Jukka Laaksonen, ROSATOM International, Laurent Schmitt, secretary general, ENTSO-e

ProviSional COMCIUSIOMS ... .. ..ottt page 35
Claude Fischer-Herzog and Massimo Garribba

BB e page 38

- List of participants
- Les Entretiens Européens since their creation
- Presentation of ASCPE

Les Cahiers des Entretiens Européens d'ASCPE




Les Cohiers des En’rre’riens Euroéens dASCPE

Nuclear technology is competitive.

Claude Fischer-Herzog, Director of ASCPE

hank you for coming fo this 15" session of the

Entretiens Européens on the nuclear industry.

We are always ready to stand up and de-
fend our industry in what is a relatively difficult context.
The Entretiens were created in 2003 with the support of
the Commission in the person of Commissioner Loyola
de Palacio, and the participation of Francois Lamou-
reux and Dominique Risfori in Nogent (Haute Marne).
At the time, Dominique Ristori was in charge of nuclear
energy policy at the DG Energy. Massimo Garribba, the
Commission’s current director of nuclear energy, will
be falking to us later on.
If you look in the files, you
willfind his interesting (and
debatable) analysis of the
complementarity between
nuclear and renewable
energy. We began the
Entrefiens Européens by
talking about waste ma-
nagement, followed by
the revival of the nuclear
industry across the world,
and finally societal owner-
ship of nuclear energy. s
Then, Fukushima happened. It was a huge shook
Three weeks later, we organised a conference with the
representatives of twenty countries fo discuss pooling
safety costs. Last year, we met to discuss investment in
Europe’s nuclear industry and, today, we are going to
falk about competitiveness'.

There are a lot of questions surrounding this issue, espe-
cially regarding third-generation nuclear plants. But we
will also be talking about the competitiveness of the in-
dustry as a whole.The nuclear industry is the jewel in the
crown of the energy sector.Itis on the verge of declinein
Europe, just as we are enfering a new nuclear age with
new fechnologies, and the industry is growing all over
the world, not only in Asia and Latin America but also in
Africa, where some countries, like Kenya, are really co-
ming fo the fore. André-Franck Ahoyo, deputy director

1 See the list of Entretiens Européens on page 43 of the Cahiers.

of the Entretiens Eurafricains, will be talking to us about
this. Growth must be global and shared, and we have
a dual responsibility; fo help these countries in their pur-
suit of increased industrialisation and consumption in
a context of exponential demographic growth, and to
do this with a view to building a new economy.We must
help them tackle poverty, growing inequality and cli-
matfe change. Especially since southern countries will
e the hardest hit by climate change. So we need to
work together to promote shared development. That is
the overarching goal of the Enfretiens Eurafricains.The
nuclear industry can and
must play a key role in this
push for new development.
In Europe, we are losing the
battle against irresponsible
and offen irrafional anfi-nu-
Clear sentiment, and are
shifing more and more
fowards a German model
that we don't necessarily
want, Fukushima was a tro-
gic accident, but we can
learn from accidents. They

“la have helped us to improve
sofe’ry Moreover, sofe’ry challenges are not confined fo
the nuclear industry. They affect a lot of other sectors
oo, and I'm noft sure they all have such high standards
as the nuclear industry...

The biggest challenge at the moment is the deve-
lopment of third-generation nuclear reactors. To cut
the cost of this, we suggest creating a pan-European
network to pool costs, enable economies of scale, and
harmonise safety standards. We want to produce safer
and cheaper nuclear energy, so that we perform better
in both the domestic and international markets. We will
therefore be comparing prices and costs in as franspa-
rent a manner as possible. Jan Keppler will be discus-
sing these issues in his opening address. We will also be
comparing nuclear energy with other energy sources,
such as solar.We will look at the advantages of nuclear

Les Cahiers des Entretiens Européens d’ASCPE
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energy for electro-intensive companies, as well as its
impact on regions and communities. These factors
must be included in the cost of nuclear energy. We will
also be talking about safety issues and discussing how
fo create a market ripe for financial and fechnologi-
cal investment. Xavier Ursat’s article, which you will find
in La Letfre des Entretiens Européens, is very clear: he
laments the distorfed competition between Europe’s
liberalised nuclear energy market and the tightly regu-
lated and administered nuclear industry everywhere
else, in Russia, China and even the United States, where
many states are regulating their markets again to save
their plants. How are the Commission and the Mem-
ber States going to promote a low-carbon economy
without differentiating the nuclear industry from the

rest of the market and providing it with guarantees?
The Commission claims that «t goes against our mar-
ket rules». But when it wants something, if finds a way!
Today, we are seeing positive discrimination in favour of
renewables, and the Commission, which has set a tar-
get of 50% renewable energy by 2050, is frying to adapt
the market by intfroducing a carbon price signal and
updating state aid mechanisms. Not only do we need
to reform our market, but we also need to go further by
building a real, pan-European nuclear industry in order
o regain the leadership of the global market. Once
again, we do not want to lose our expertise, as the nu-
clear industry has a promising future and we can help
countries who are thinking about embracing nuclear
technology, or are already starting to do so.

The European ambition, 60 years
after the EURATOM treaty

With
Bertrand de I'Epinois, president of FORATOM

hanks, Claude, for these words of infro-

duction. We are here to talk about the

competitiveness of nuclear energy.
The European Union defines competitiveness
as being the capabi-
lity of a country, a re-
gion or an economy to
maintain and raise the
standard of living of its
inhabitants. To achieve
this over the long term,
it needs to be kept up
over time. Standard of
living relies on a number
of factors, not only provi-
ding jobs and contribu-
tfing to social cohesion,
but also contributing to
shaping a quality envi-
ronment. Energy is a cornerstone of standard of
living. We all need clean, safe and affordable
energy in order to sustain our society. The EURA-
TOM treaty came out 60 years ago, at the same
time as the Treaty of Rome. In doing so, the foun-
ding fathers of the European edifice recognised
the central role of energy in our modern societies
and economies, designing policies aimed at fos-
tering nuclear in Europe.The energy from nuclear
power, which derives from a major discovery in

modern physics, has changed the paradigm from
the point of view of electricity, and proved itself a
very bountiful and efficient source of energy.The
nuclear industry has kept its side of the bargain.

Let us now move on to
the question of the com-
petitiveness of nuclear
energy: what benefits
does nuclear bring to
the economy and to
Europe?

First, in terms of secu-
rity of supply. Our world
tfoday is riddled with
geopolitical  tensions,
as was always the case
ond always will be
the case. We can ex-
pect a renewed rise in tensions, which will have
consequences for access to energy. Nuclear
power is a crucial aspect from this point of view. It
may be synonymous with energy independence,
and a factor for stability and peace. This is not the
case with coal or oil. Uranium represents only a
tiny fraction of the price per MWh. It comes from a
relatively diverse range of sources, and because
of the small volumes needed safety stocks can
be built up. Europe currently holds a three-year

Les Cahiers des Entretiens Européens d’ASCPE
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stock of uranium. This can be increased if neces-
sary. In the event of tensions, if the uranium price
surges, it would have little impact on electricity
prices, and it would even provide potential for
more geological reserves. Renewables can also
contribute to the goal of independence, but that
depends entirely on what reserves can or cannot
be held when the sun does not shine and the
wind does not blow. Only nuclear power provides
continuity of service, and with it grid stability, an
essential parameter of security of supply.

No on to the environment. Nuclear energy is
clean, it has very low CO2 emissions (a similar or-
der of magnitude as renewables). Protecting the
environment has a safety aspect, so it is a prio-
rity. Europe has the skills, experience, regulations,
standards and controls necessary to ensure that
nuclear is safe. What's more, there are ever more
challenges regarding use of space. Because it is
compact, nuclear requires little space, effectively
safeguarding the greatest number of landscapes.
Wind turbines cannot make any such claim.

Finally, on fo the economics. After the initial invest-
ment, nuclear has fairly low and viable operating
costs that do not depend on the market. Power
plants should be regarded as a public good for
society. Predictability of energy costs is crucial
for the economy because investment decisions
depend upon it. New projects have been cast
info doubt because of delays in construction.
We need to face up fo this challenge, which is
linked fo others: these power plants are the first
of their kind. We have to be able to industrialise
new installations. European policy can certainly
encourage this trend with standardisation regula-
fions. The value added of the nuclear industry in
Europe is that litfle fuel is imported, resulting in a

favourable balance of trade. And it creates hun-
dreds of thousands of skilled jobs.

The ambitions of the founding fathers as set out
in the EURATOM treaty must be reasserted and
renewed. The fundamentals that have charac-
ferised the expansion of nuclear in Europe still
seem just as relevant today. To pave the way for
the future of nuclear policy in Europe, we need to
focus on security of supply, and on how we should
set about achieving the targets laid down in the
Paris Agreement (COP 21). Electricity market de-
sign is a priority, along with greater efficiency and
industrialisation of new projects. The markets are
in disarray. We need fo review the way they are
designed, in order to achieve our environmental,
economic and security of supply targets over the
long term. For this, we must shape the markets
and devise regulations that recognise, make full
use of and reward all the services contributing
fo electricity generation (e.g. low greenhouse
gas emissions, security of supply, continuity of
service and grid stability) and that encourage
investment.

Nuclear generation - The potential
to play a central role in a low-carhon future

With
Jan Horst Keppler, senior economist to the OECD Nuclear Agency

‘m delighted fo be here. | am giving this
presentation on behalf of Professor William
Magwood, the Director-General of NEA, who
asks that you excuse him.

I will talk about the competitiveness of nuclear

energy based on three studies by the OECD'’s Nu-
clear Energy Agency?. The first study looks at sys-
fem costs (project management and financing
for the construction of new power plants). The
second study, published every 5 years, covers the

2 Nuclear New Build: Insights into Financing and Project Management (August 2015) written by Jan Horst Keppler and Marco Cometto, both NEA NDD;
Projected Costs of Generating Electricity: 2015 Edition; Nuclear energy and renewables, 2010.
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costs of electricity production, and the third the
comparison between nuclear and renewable
energy.

I will come back to project management and
financing in relation to the construction of new
nuclear power plants, but first | would like to re-
mind you that renewables are having a hard time
competing in liberalised energy markets. Moreo-
ver, if we compare nuclear facilities and gas, both
have the same values and are as competitive as
each other. But if prices drop o 50 or 60%, nuclear
investors will suffer greater losses than gas-fired
power stations, from 3 to 5 billion euros over the li-
fetime of the project.That's what makes all the dif-
ference because we can’t guarantee prices and
investors know it. When restructuring of the sector
and market liberalisation began in the 1990s in
Europe, nuclear investment peaked in 1986 then
came to a halt as gas recovered.

@

{" Competitive electricity markets are being
J NEA challenged by the need to decarbonise

In a liberalised market, nuclear power cannot
compete with either gas, which is far better off
because of the lower investment costs, or re-
newables, which, as Claude said, benefit from a
kind of positive discrimination.

Concerning project management, liberalised
markets at global level represent a small part
of the electricity sector. There is some long-ferm
price stability. We are not asking for the moon,

but for some return fo normality in the European
energy sector.

Market-based investment is small o
share of global power investment

5

Figum 11.1: Pewer sactor imestmant, 2004-2035

The Chicago study on new nuclear constructions
shows the reasons for the rise in plant prices in
2004 and 2011.1n 2011, we were at $4,000 per kW.
We are well beyond that today, due to the price
of essential commodities and regulatory project
management complications. In the United States,
increases in the cost of a new nuclear power
plant are incurred mainly through supplier agree-
ments and risk management.These are mainly fi-
nancial costs. Suppliers, subcontractors, etc. have
all covered their financial risks, no one wants to
bear the residual risk of project management
and this is what has increased the total cost of
the project. This is what we saw this summer, for
example, with the Vogtle and Summer power sta-
fions in the United States.
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In the cost study, carried out with our colleagues
atf the International Energy Agency (IEA), we can
see that nuclear energy depends largely on inte-
rest rates: if the rate remains low, nuclear energy is
competitive. When the rate goes up, it's less so. On
the other hand, gas is not affected at all by inte-
rest rates. It's less capital-intensive and changes
are linked to the difference in gas prices between
Asia, the United States and Europe. Coal is in an
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infermediate situation. As for renewables, they
were even more expensive in 2015 than conven-
fional fechnologies, but new figures from the UK
show that confracts differ by £57 per MW (ap-
proximately €70 per MW) for offshore wind farms.
There is still room for manoeuvre for genuine com-
petitiveness at the power plant level.

be clear: the system costs differ in each country
and depend largely on the surrounding system;
and they increase exponentially with the share of
renewable energy penetration.

Overview of resuits I:
Gas, Coal and Nuclear
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Our main work at the OECD focuses on costs. If
significant decarbonation is to be achieved, the
costs of renewable energy systems must be ta-
ken into account, including grid connection and
shortterm cost balancing (e.g. if a cloud passes
over a solar power plant or if the wind is lighter
in the case of wind turbines), and especially the
long-term costs of maintaining back-up capacity.
We have major pressure drops. Many gas-fired
power plants have stopped operating for this
same reason. Nuclear power is somewhat pro-
fected in the short term thanks to its low variable
costs, but it suffers from fluctuations in electricity
prices; however, pressure drops are limited com-
pared fo solar energy in particular. This applies
fo existing plants. When it comes to new plants,
everything changes: it's a question of long-ferm
investment. The system will be realigned, with less
nuclear power and more coal, and especially
gas.The irony of all this is that the new system with
30% renewables will have a greater carbon im-
pact than the old system! This is the important les-
son that needs to be learned, and the message
we are trying fo get across to politicians.

System costs are quite high, at least for renewable
energy. There will be a second study next year,
around January, which will update these figures.
All technologies have system costs: they are
in the order of 1 or 2 euros for nuclear power
(some costs are linked fo the reinforcement of
the grid near the power plants), but the highest
costs concern variable renewable energy, which
increase up to 50 dollars per MW if you have a
30% solar energy penetration rate. However, let’s

In conclusion, as far as system costs are concer-
ned, the infegration of renewable electricity is a
major challenge and can cost up to $80 per MW
(this is the case for solar energy in Finland, which
of course is not an ideal solution in this country).
The new nuclear systems exist, but they are mo-
dest.The cost of the total system increases propor-
fionately with the increase in renewable energy.
We must insist on the need for proper accounting
and correct allocation. We need new regulatory
frameworks to reduce and internalise system ef-
fects.This may include capacity payments for low-
carbon distributable capacity, like in the case of
nuclear. For long-term contracts, we need a base-
line load capacity that can be distributed, and to
review the support mechanisms for renewables.
There has already been some progress in making
electricity markets a little more rational, particu-
larly as regards the negative prices that offected
producers for a few years. We need to work on
a combination of flexible resources and on the
coexistence of nuclear and variable renewables,
with a more flexible and cheaper nuclear solu-
tion. We know that no reduction in the carbon
footprint is possible without nuclear power. We
have a very important role to play in the future
electricity market.

Yves Desbazeille, Direc-
for General of FORA-
TOM -l have a question
about the new mix: you
said it increases CO2
production, but do you
have any figures? This is
important when talking |
about the energy tran- =
sition. If it's a fransition
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fo more emissions, I'm not sure that's the way to
go. Another important issue that has not been
addressed is the cost of renewables. If we have
renewables at €50 per MW, which are also subsi-
dised, and if prices go down to 0, the threshold re-
mains 50.This is a debate that | have never heard
in Brussels or anywhere else.

Roberto Passalacqua,
European Commis-
sion DG Research and
Innovation - We have
forgotten to address
the topic that | call «the
big misunderstanding,
and which could be
the subject of the next
Enfretiens. In the last
presentation, we saw
that there is no econo-
mic incentive for nuclear power, and that there
are significant financial risks. Are they not linked
fo the low public acceptance of nuclear power?
Investors cannot be certain about the future, but
the nuclear community has made some com-
munication errors. What is the risk to the popula-
fion? We have heard that the dose received by
the population in Fukushima was no higher than
the dose received in the United States. Financial
assessments must fake this info account.

o

John Laurie, Fission
Liquide - My ques-
fion concerns the ad- |
vanced nuclear sector.
There was a conference
organised by the SFEN
in  Paris some time
ago. The President of
the American Nuclear
Society said that the
aim was to halve costs
and progress twice as
quickly, all in the not-too-distant future. I'd like fo
know what the panel thinks. How can we make
use of these technologies in Europe?

Richard lvens, Director
of Institutional Affairs,
FORATOM - We have
fried to rebalance sys-
fem costs in the Com-
mission’s clean energy
package. What impact
will this have on the re-
newables and nuclear
cost balance? | have
the feeling there may
be a rebalance, but we

dont have any figures. Can you clarify this point?

Philippe Herzog - | have doubts about the finan-
cial cost. Your argument applies to all long-ferm
investments. The financial cost of invested capi-
fal is extremely high given the general context of
uncertainty when it comes to infrastructure deve-
lopment. It's not nuclear-specific. The right ques-
tion would instead be: are there additional spe-
cial circumstances for nuclear power? Otherwise
our perception is biased.

Bertrand de I'Epinois - I'd like to make a remark
concerning the question raised by Richard Ivens:
there is an economic component and a regu-
latory aspect. Do renewable energy producers
have fo supply and manage their own back-up?
This aspect may be financial, even penal, and
covered by public policies: who is responsible for
balancing the network in ferms of production -
rather than in terms of management? Who has
the means to guarantee that there will be no
large-scale blackout? This isn't easy in a diffuse
market with lots of intermittent energy sources.I'm
not sure that the penalties and funding mecha-
nisms are sufficient to guarantee this.

Regarding advanced nuclear fechnologies, my
answer will be very general in nature. Nuclear
physics and the discovery of fission are recent,
this is a new science. It was discovered 70 years
ago. There is still much room for innovation and
the transformation of the nuclear sector in the
future. There are new innovations such as SMRs
and fusion, and the younger generations need to
understand that nuclear offers lots of opportuni-
fies for innovation.

Philippe Herzog has already begun to answer the
question of financial risk. There is an economic
and financial issue, quite distinct from public ac-
ceptance. In some countries, public acceptance
is not really a problem. Nevertheless, we need to
finance large-scale, very expensive projects that
will bear fruit in the long term.There are elements
of uncertainty, the market is very erratic, it fluc-
tuates and can even produce negative prices. It's
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therefore difficult to invest 5 or 10 billion euros in a
project without some predictability of the revenue
this will generate.

Jan Horst Keppler - Mr Desbazeille, the figures
provided in my presentation are the most recent
at our disposal. If we have a system based fotally
on fossil fuels and we include some renewable
energy, then the CO2 emissions will actually de-
crease. But if we replace a large share of huclear
power with a mix of gas and renewable energies
(as in France and Germany), we increase them.

Regarding the market value of renewable ener-
gies, if's frue that this is a major problem. Re-
newables (and in particular solar energy) are
not designed for a liberalised electricity market
because they are always «co-produced», they
bring prices down and end up below market
prices due fo the concentration and the fact that
these plants produce only for a limited number of
hours. When we add renewable capacities, the
value of these systems increases and the price
of electricity gradually decreases, but it fakes a
long time. On top of this, there is a growing gap
between prices that are falling in some cases be-
cause some installations are supported by public
authorities and prices that are rising. This is what
we are seeing in Germany: the price is superior to
the market price of electricity, with prices that are
marginally higher this year than in 2016 and 2015,
so the subsidy has decreased slightly. There is still
a difference between the retail and wholesale
price, and this has an impact on the organisation
of the electricity sector.

Regarding the financial risk, and public accep-

tance of nuclear power, | agree with Philippe He-
rzog and Bertrand de I'Epinois. In some countries,

B = GFS

public acceptance of nuclear technology is fairly
high, but financial risks persist, as do difficulties in
launching projects.

Concerning advanced nuclear power, as an
economist in a sector dominated by engineers,
| take an iconoclastic position. | may not give the
same answer as the majority of people here, or
even the OECD. Personally, | wonder if we are not
facing a risk of it disappearing due to foo much
innovation. There is of course the fechnology
we know about, innovations that keep coming,
inventions that are mulfiplying, but | see nothing
concrete for the next 30 years.The second gene-
ration works well, and | wonder if we are not multi-
plying technological innovations to the detriment
of a system that, in spite of everything, works well.

Mr Ivens, the obligation to include balancing
costs would, according to our calculations,
increase the cost of a MW by €4 fo €5. In the
case of renewables, this would therefore have a
huge impact on the overall cost of the electricity
generated.
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Transparency, an issue for competitiveness.
The truth on costs and prices.

Chaired by Jan Horst Keppler, senior economist fo the OECD Nuclear Agency
With
Attila Aszodi, State Secretary for the Maintenance of the Capacity of the Paks Nuclear Power Plant, Hungary
Goran Hult, Nuclear expert, Forftum, Finland
Andrey Rozhdestvin, director of ROSATOM Western Europe
Georges Sapy, member of Sauvons le climat

an Horst Keppler - Thank you all very much
for being here today. You all have a lot of
experience of nuclear power and this is a
chance to share it with the public. We have
already talked about the competitiveness of nu-
clear power, and I've given you my thoughts on
that. | invite you now to give us your point of view.
You represent Hungary, Finland, France, Russia...
Why do you think that nuclear power is sfill a win-
ning proposal?
Let's start with Mr Attila Aszodi, Secretary of State
for Nuclear Energy in Hungary.

Aftfila Aszodi - Thank
you for inviting me. |
am responsible for the
Paks2 project in Hun-
gary. We are renewing
our fleet with new units.
I'd like to explain where
we stand.

Let's start with a Euro-
pean perspective.
The Paks2 project was
launched because it is
essential that we recognise that all EU Member

States have the right to decide on their energy
policy. It's worth reminding ourselves that this is
stipulated in European law. National realities are
very different. In Austria, for example, 60% of the
electricity produced comes from hydropower.This
is not at all the case in Hungary, which is a «iat»
country. So, we need nuclear power.

I'd also like to give a few important figures concer-
ning the European nuclear environment. Our pro-
duction capacity in Hungary is 3,330 TW per yearr,
25% of which is produced by nuclear power. If we
add this fo fossil fuels, we reach a figure of 36%. It
will take a lot of investment fo replace them. Ano-
ther interesting figure: the total capacity of power
stations in Europe represents 1,000 GW, 900 GW
of which is found in continental Europe. Of these
900 GW, about 600 GW come from large power
stations with a capacity of over 50 MW. If we look
more closely at the mix and distribution of these
capacities, they are broken down info 12% for nu-
clear power, 20% for hydropower (which is much
more than is often believed) and 21% for gas,
with over 41% for all fossil fuels combined. So if
we had to limit fossil fuels fo fight global warming,
we would immediately lose 41% of our production
capacity in Europe.
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40 or 50 years ago, the large power stations were
primarily coalfired and hydroelectric power
plants. Then, 20 or 30 years ago, there was a nu-
clear boom with the construction of new power
plants. Finally, in the last 20 years, the mix has
mostly been gas, a litfle wind and a litfle solar. In
the next 10 fo 15 years, the old fossil structures will
gradually disappear. We're going to lose about
500 TW. Which is enormous in terms of generation.
They must be replaced, or we will lose a significant
production capacity and therefore consumption.
According fo the 2016 World Energy Outlook (in
a 450-ppm scenario), fossil energy needs fo de-
crease by 10% by 2040, nuclear power needs o
remain af current levels, and hydropower, wind
and other renewables need to progress if we
are to meet our climate objectives. This is exactly
what we are doing in Hungary; we are faking into
account the expected gradual reduction of fossil
fuels, and we believe there is a life beyond pho-
tovoltaics and wind energy and that this life will
come from nuclear power.

The Paks project of course involved lengthy nego-
tiations with the EU.The infergovernmental agree-
ment has been signed. We have negofiated six
major issues, and tfoday the negofiations are
closed. The Commission has granted us all the
authorisations, and we can begin implementing
the project.The Commission launched a state aid
enquiry in November 2015. It lasted 16 months.The
Commission asked third parties - government,
NGOs, etc. - to express their concerns about the
project and discuss them. The Commission then
gave the go-ahead for the project. The decision
has been public for ten days, so it's very recent.
The project includes state aid. The Commission
examined the potential investment conditions for
a private partner. The calculation was based on
a comparison of the infernal rate of return and
the cost of capital. The Commission concluded
that a private investor could invest if it was able
fo obtain a return on investment of 7.88%. Based
on simulations, it has estimated that the real rate
of return on investment will be 7.35%. So there is
a difference of half a point. The state aid comes
from this difference.The Commission nevertheless
believed this project capable of achieving the

EU’'s common objectives on the basis of the EU-
RATOM Treaty, that there is a market to be served
and that this project will improve what the market
cannot do on its own.The measures that the go-
vernment is fo take were deemed adequate and
proportionate 1o the needs. We've been given the
green light. We are in the process of preparing
the licence applications necessary o begin the
construction of the nuclear sites.The environmen-
fal licence has already been granted, along with
the site licence and EU approval. Were almost at
the end of the process.

Jan Horst Keppler - Thank you for that presen-
tation. Let’s now move from Hungary fo Finland,
another country that is continuing along the nu-
clear path. Mr Hult works at Fortum.

Goéran Hult - | am Swe-
dish, but | work for a Fin-
nish company. Let me
begin by explaining
our strategy. The aim
is fo invest in cleaner
energy sources in terms
of CO2 production, but
since this objective has
_ not yet been achieved

=='0 - Wwe are continuing fo

LR jnvest in nuclear ener
gy alongside other sources such as wind power.
The situation in the Nordic countries may seem
a little confused because we are investing in nu-
clear power in Finland, but we are closing down
good power stations in Sweden, which can raise
doubts. But there are important differences. Swe-
den has always had a good energy balance; we
export 50% of our production every year, energy
generation has been low-carbon for some time,
we have good wind potential with a high capa-
city and very low cost, and we have 35% hydro-
power.The system is therefore very flexible. Finland
is very different. It has been a net importer for a
very long time, it's dependent notably on Russia
and increasingly on its Nordic neighbours for its
imports of fossil fuels in the energy mix which
must be replaced. There is not as much water or
wind as in Sweden. The situation is therefore less
favourable because of natural conditions, which
justifies the fact that electricity in Finland is a few
euros more expensive than in Sweden.

Sweden built twelve nuclear reactors up to 1985.
In 1999 and 2005 the authorities closed two of
them for purely political and non-financial reo-
sons. In 2016 some plants were closed down,
others will be closed in 2019 and 2020 because
they are not profitable. They are not profitable
not only because the recession has prompted
people to consume less, but also because subsi-
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dy systems have been introduced for renewables.
This has had an impact on nuclear power and
made it impossible to export at decent prices;
we are currently at 20/25 euros per MW.There is
also a €7 tax on nuclear energy, and to this must
be added operational costs of €10/15. We must
prevent the rest of the fleet from being closed
down, and the Parliament has in fact decided to
do away with this €7 tax from next year onwards.
Prices may therefore improve and, in the long
ferm, this could justify maintaining the current
fleet. As far as new constructions are concerned,
I'm not very optimistic. After 60 years of operation,
in 2040-2045, Sweden will increase the share of
renewable energy while maintaining its share of
nuclear power.

The situation in Finland is very different; a 1,600
MW reactor will be added to the flieet in 2020-2025.
A 1,200 MW project is also expected to become
available in the mid-2020s, so nuclear power will
contribute greatly o the country’s energy pro-
duction. The oldest reactors will have fo be shut
down if others are built. The political will is there.
The old power plants will remain in operation for
at least another six years.

In my opinion, the new plants will not be compe-
fitive in relation to offshore wind power. It has a
very different value profile, and this must be faken
into account in a market still relatively inflexible. In
some countries nuclear power will be very com-
petitive, but this wont be the case in Sweden.
Of course, certain bases are needed. In Sweden
there have never been any subsidies for nuclear
power, there will never be any. It doesn’t matter, but
we don't need obstacles, in other words taxes. De-
cisions must be made on the basis of needs, not
on the basis of political convictions, for the market
fo function more effectively. We need clear signals,
and politicians to take heed of signals from the
market. Thanks to this will to decarbonise as much
as possible, things will change. Above all, we need
greater harmonisation in Europe so that we can
build identical reactors in different countries. Such
harmonisation is needed for SMRs.

Jan Horst Keppler - Thank you very much, I'm
glad you presented an opposite view fo that ex-
pressed in my presentation, it allows for a more
balanced discussion. And thank you very much
for shedding more light on the Nordic market,
and highlighting the differences between Finland
and Sweden. It was very enlightening. Nuclear
can be an economic option in some countries
and not necessarily in others. | hand the floor fo
Andrey Rozhdestvin, Director of ROSATOM Western
Europe.

Andrey Rozhdestvin - | would like to thank
Claude for organising this event. This year marks

the 15th anniversary of
the Entretiens Econo-
miques Européens. We
appreciate this oppor-
tunity to meet and dis-
cuss these fopics. I'm
delighted to be sitting
alongside my Hungo-
rian, Scandinavian and
EDF colleagues. We
have two power plants
in Hungary and Fin-
land, and we have been collaborating with EDF
since 1971 in the gas sector.

We have analysed the LCOE - the levelised cost
of electricity - but there are misleading elements
in this analysis and there are certain factors to
consider: the cost of capital, the price of car
bon, the balancing cost and the volatility of fuel
prices. Nuclear power is quite competitive if these
different factors are taken into account, and if we
use the LCOE system, nuclear power is almost af
the same level as renewable energies.

Mot System Lovelisad Cost of ERGHR

the cheapest

Will that be enough? We need to take a step back
and analyse the same factors as in the past. It's
frue that renewables have seen a significant
leap forward while nuclear power has stagnated.
This has prompted much thought. How can we
improve our competitiveness to continue attrac-
fing investors and hence obtain the necessary
funds? We have carried out analyses and come
to the same conclusion as Mr Keppler. Growth
has come mainly from agreements between sup-
pliers and on risk management.

Koy determinants in global
compatition )
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We developed a pyramid divided into three levels
(macro/meso/micro) and analysed each level,
although | don't have time here to go into detail.

At the meso level, there is the supply chain and
state aid support. It's a must, without it you can't
go abroad to build a power plant. That is the
conclusion we have reached. Rosenergoatom
is the second largest operator of nuclear power
plants, it's the number 1 for electricity genera-
fion in Russia. It is therefore a power generation
giant with decades of experience in operating
VVER nuclear power plants. After Fukushima we
decided to continue building. There have been
questions, but it's a crisis and therefore also an
opportunity. Since 2010 we have commissioned
a number of nuclear power plants in Russia, In-
dia and Iran. It has not been easy, including in
Russia. We have held costs in Rostov for the first
time since the Soviet era, but in all other cases
costs have proven to be higher than expected.
Nuclear projects have become much more com-
plex, so it's impossible fo manage these types of
projects without the support of digital fools. We
are therefore working with Dassault to develop
this approach for NPP constructions, drawing on
their experience in the aerospace industry. Then
we built the first Generation lll+ power plant, No-
vovoronezh, which has just been connected to
the network. It took ten years, and as far as we're
concerned it's the first prototype of its kind. We
thought it would be faster. But next year we will
be connecting a new Generation lll+ power plant
in Leningrad. We have achieved economies of
scale, so it has been a successful mission. We are
also working on improving plant performance, in
terms of equipment lifetime and staff numbers.

The supply chain is at the meso level. The ap-
proach is quite simple: we cannot go it alone
fo build a power plant. We have to cooperate.
Alstom has won the bid on a project in Finland,
Schneider will also be involved. In other countries
we are working with partners like Areva, with
whom things have always gone well, and we're
working with Schneider and Siemens on electri-
cal equipment, which accounts for 9% of power
plant-associated costs. We have also reached an
agreement fo build four reactors in Turkey.

State aid is absolutely essential. If we compare
renewables with nuclear power, we must balance
the support for these two sectors. In conclusion,
here are two examples of obstacles we can en-
counter. The requirements to be met vary from
country to country. InTurkey there is a law on olive
groves, we cannot build anything in these protec-
ted areas; in Finland it is frogs that are protected.
These were unexpected obstacles that had to
be overcome.That's why we work with specialists.

It's important o work at infernational level, as we
did with Engie in Turkey. We have no choice but to
cooperate.

Public acceptance is important, because if the
public refuses the plants the project will never see
the light of day. In India, it was the fishermen who
were against the construction of a power plant,
but we convinced them by explaining China’s ex-
perience. We must change our approach to be
competitive, lower the costs and increase speed.
There are mega-projects for which we must coo-
perate, and this way we will be able to bring
benefits fo millions of people; but for this fo be
successful and fo remain competitive we need
the support of the various states.

Jan Horst Keppler - Thank you for showing things
from an industrial perspective. | give the floor to
Mr Georges Sapy, a member of the NGO Save the
Climate, who will compare the costs of nuclear
power and solar energy.

Georges Sapy - Can
photovoltaic (PV) solar
energy become com-
petitive? It's above all
a question of lafitude.
Obviously, solar energy
is much more powerful
at low latitudes around
the equator, at infer
fropical latfitudes. Light
energy is very strong
= in these regions, so the
load factor is almost as high as it can be, and
days and nights last the same length of time pret-
ty much throughout the year. This is very impor-
fant because it allows a high load factor, it lowers
production costs and photovoltaics are integra-
fed info electrical systems. It's therefore possible
to make do with daily storage by pumped sto-
rage power stations or batteries, which are relo-
fively affordable. So the two large ground-based
power plants - Bolero in Chile in the Aftacama de-
sert and Kamuthi in India - are at very favourable
latitudes. In our femperate regions, however, the
parameters are unfavourable, and have a nego-
five influence when combined. The light energy
received is much weaker, especially in winter.
France has a load factor of two on average. Days
and nights very greatly in length between summer
and winter. In Paris, the difference exceeds 100%.
If we combine these two negatively cumulative
effects, the load factor between winter and sum-
mer production exceeds 4, which reduces the va-
lue of the annual load factor, has a negative im-
pact on depreciation and results in higher costs.
Moreover, photovoltaics integrate very poorly into
the electrical system at our latitudes. Production
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is very low in winter, yet demand is at its highest
in this period, and vice versa in summer. Photo-
voltaics are not therefore well-suited fo grid requi-
rements. Under these conditions, daily storage is
no longer sufficient, and integrating photovoltaics
intfo the electrical system means either agreeing
fo a very sizeable back-up in winter, or using an
infer-seasonal storage system between summer
and wintfer. The only inter-seasonal storage that
can work is power-to-gas-to-power, which remains
theoretical because this type of storage has no
viable economic model. In fact, the costs of me-
gawatts removed from storage are unsustainable
for consumers.

In France, the average cost of production varies
greatly between the north and south due to the
difference in sunshine and the resulting load fac-
fors (less than 11% in the north and about 16%
in the south). Can photovoltaics become com-
petitive? The only possibility seems fo be ground-
based power plants in the south of France,
ranging between 64 to 78 euros per MW. And
although the cost of photovoltaic installations will
continue to fall, it won't fall as much as we might
think. Panels account for about half of the cost,
and although it may well decrease this will be diffi-
cult fo quantify; the other components and works,
including civil engineering, mechanics and elec-
fronics as well as transport and on-site assembly
work, require a lot of labour, so the reductions are
likely to slow down quite quickly.

& qued coits actesh 7 Pour quelles reduclions espérias 7
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Global comparisons need to be made on real
projects: the Cestas 300 MW ground-based pho-
tovoltaic power plant commissioned in December
2016 is the largest in France, and even in Europe.
It has a load factor of 13% (the French average),
but the guaranteed selling price is €105 per MW,
which is a lotf. To this we must add the costs of
compensating for its intermittent nature, plus any
storage costs. Which brings us to a price of €31
to €47 per MW according to an OECD study. The
environmental competitiveness of photovoltaics
is very poor if the back-up solution makes use of
fossil fuels.The low photovoltaic load factor entails
a lot of replacement. Which requires switching to
back-up systems using hydropower or even nu-

clear power. This raises the question of comple-
mentarity between nuclear and other sources.

Jan Horst Keppler - Thank you for this update
on solar photovoltaics. The last speaker, Mr Jean-
Pierre West, will tell us about the latest EDF nuclear
projects.

Jean-Pierre  West -
Thank you Claude for
the invitation, | felt quite
honoured and was
very happy to accept.
My message is three-
fold: the world is in
need of affordable, re-
liable and environmen-
tally-friendly energy.
We must not lose sight
of this fact. In order to e

mitigate the effects of climate change and en-
sure the sustainable development of economies
with a high growth potential, we will need all the
energy sources capable of reducing our carbon
footprint. If we don’t want to miss the boat, we will
need renewables, they are inevitable, but also nu-
clear power. Concerning this low-carbon future,
France and EDF are in a relatively privileged posi-
tion. In France, the average CO2 emission rate is
17 g of CO2 per kW, compared to an average of
300 g of CO2 per kW in Europe and 505 g of CO2
per kW on average in Germany (the European
champion). Between 2010 and 2015, emission
rates in Germany increased by 450 to 505 g of
CO2 per kW. At the same time, France managed
to reduce this figure from 40 to 17 g of CO2 per
kW because we closed the coalfired power sta-
tions. We can certainly develop renewables while
also using nuclear energy. This is made possible
by network stability and security.

Regarding our nuclear power plants, EDF is loo-
king to optimise its Grand Carénage (major refit)
programme, i.e.the maintenance programme for
the 2014-2025 period. EDF has estimated at €48
billion the cost of maintaining the power plants,
replacing the main components, increasing
plant safety and lifetime and hence exceeding
the 40-year mark.That's 4 billion a year. A certain
level of investment, in the order of €3 billion a
year, is needed. This Grand Carénage will leave
us with an additional €1 billion a year fo main-
tain the fleet. Costs range between €32 and €33
per kW; from 2025 onwards, they will decrease to
about €30 per kW.These different costs along with
the long-ferm expense of decommissioning and
managing waste have already been taken into
account. We have dedicated assets to cover the
corresponding costs when the time comes. It is
clear that continuing the existing fleet is the most
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competitive solution. No other generation capo-
city will cost less than this existing fieet.

Generation lll has increased development costs,
but the difference between Generation Il and
Generation Il is more significant in Europe than
in other parts of the world, due to the very struc-
ture of the energy market in Europe. We should
not forget that other regions of the world (China,
Korea, perhaps also Russia) have successfully
managed the industrial fransition from Genero-
fion Il fo lll to maintain this standardisation, and
they have implemented financing and planning
methods in accordance with a strong national or
regional policy in order to limit the cost increase.
That is what we did in the 1980s and 1990s in Eu-
rope.There are different situations. It's very difficult
fo compare energy systems. Nevertheless, there is
a guaranteed price mechanism in Europe, and |
think it's well-suited to the European energy mar-
ket. Construction costs for Generation Il power
plants have evolved but in a very limited way
compared to the rest of the world (particularly in
relation to the United States), because there was
stability in ferms of safety requirements, with early
involvement of private partners, and a very stan-
dardised approach. For Generation lll, the reac-
fors were significantly delayed, and costs were in-
creased due to high safety requirements, a more
complex design and strict project and enginee-
ring controls. Reducing these constfruction costs
is therefore difficult, although the aim is to reduce
them by 30% for the next generation. We are hal-
fway there with our optimised EPR project.

There are three main ways of making this pos-
sible: improving plant productivity by taking feed-
back into account as early as possible along with
industrial constraints in the construction process;
optimising construction; and, if possible, stabili-
sing safety standards. Methods and tools need to
be improved. We also need to go digital. At EDF
our objective is fo reduce costs by 30%. In the
current context, these costs cannot be compa-
red fo those for renewables but rather fossil fuels.
Nuclear power must be designed to be compa-
fible with the strong development of renewables.

Jan Horst Keppler - Thank you for that presenta-
fion. If we look at the OECD publication, the pro-
jected costs are increasing. They represent 5,000
US dollars per kW. But at Flamanville costs are
more in the range of 7,000 to 8,000 US dollars per
kW. If you aim to reduce costs by 30%, what is the
baseline for this reduction?

Jean-Pierre West - I'll start with Flamanville and the
HPC project. This information is public. Regarding
Flamanwville 3, tests will be carried out at the end of
2018 involving fuel loading, and the final cost - atf
estimated completion - is expected to be €10.5
billion. We are in line with the budget and plan-
ning.The HPC project stands at £19.6 billion for the
HPC 2 reactor. We will use these figures as a basis
for calculating the reduction and focus on those
mentioned by Georges Sapy in ferms of costs per
kW.The order of magnitude is between 17 and 18.

Oliver Adelman, Platts nuclear publications - Why
was Flamanville optimised and HPC wasnt? When
will building begin Mr Aszodi? Can you give us a
progress report on the timetable? Might the natio-
nal construction programmes slow down for eco-
nomic or other reasons?

Panagiotis Manolatos, European Commission DG
Research and nuclear efficiency - Mr West, you
said that we need to stabilise requirements in or-
der to reduce costs by 30%. What do you mean by
that and how do you think it can be done?

Attila Aszodi - Construction of the unit should start
in 2020, commercial operations in 2026 and 2027.

Jean-Pierre West - Concerning Flamanville 3,
some of the safety requirements have evolved
since beginning the construction. It's a nightmare
scenario because we have to review the whole
project. You must discuss this with the safety bo-
dies and ensure that safety requirements will not
change again. Regarding national construction,
let’s take the example of France.There is a law on
energy fransition, which must be infegrated into
the French Programme Pluriannuel de I'Energie
multi-annual energy programme (PPE). There is
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a limit on how much electricity can be produced
using nuclear power.When Flamanville 3 starts ope-
rafing af the end of next year, two power stations
(Fessenheim 1 and 2) will therefore need fo be shut
down. For the rest, no decision has been reached,
a PPE will be debated, discussions have just begun,
s0 it's in the hands of politicians. We will implement
the PPE approved by the government and Parlio-
ment, as we are doing with the current plan.

The difference between Flamanville 3 and HPC is
that we have an energy market with different regu-
lations. The difficulty lies in the fact that we cannot
easily reproduce our models, because the safety
requirements for HPC are different to those we
have in France.

Atftila Aszodi - Jan Keppler asks why we are de-
veloping the third generation since the second
generation is sufficiently efficient and economical.
In Hungary we conducted as open a process as
possible, with nine public sessions. The Greens will
not be able to attack the plant because it emits
no emissions. Generation Il or lll+ is today man-
datory: we must maintain the safety requirements
and the radioactivity in the plant.

Jan Horst Keppler - | fotally agree, | was just playing
devil's advocate. We need a degree of stabiliso-
tion, and of course Generation Il has become the
new standard.

Claude Fischer-Herzog - Why close the power
plant in Fessenheim when, even according to the
ASN, it could still operate? Also, EDF is saying that
it will respect the PPE - even if it means reducing
the share of nuclear energy to 50%. According fo
the Court of Auditors, this would mean closing se-
venteen plants. Bearing this in mind, what will this
mean for the Grand Carénage? The cost of clo-

sing two power plants is
€10 billion. At the same
fime, the government is
falking about injecting
15 billion for renewable
energies! In addition,
EDF will ask for com-
pensation, which will in-
crease costs even more.
And EDF may have fo
change its economic

; model af a time when
Russia is particularly aggressive. How much do we
expect this mess will cost? Germany has already
spent 135 billion on the closure of seven power sta-
tions, there is talk of 350 billion for the entire fleet.
As far as cooperation is concerned, we do coope-
rate, but not in all areas. Then there is the compe-
fition. Which is fierce and not always fair. The Rus-
sians have already won the markets in Hungary,
they are in Finlond and want o move fo the UK.
They are not playing by the same rules as us, they
have state aid, and this will have an impact on
prices for consumers.

Jean-Pierre West — Dura lex, sed lex: we must
abide by the law. EDF has an agreement with the
government if closure of Fessenheim is confirmed:
there is a fixed share of €490 million that must co-
ver the anticipated costs of dismantling and of
fraining personnel, and a variable share depen-
ding on the loss suffered, which will be estimated
according to the 900 MW fleet,

There is a difference in how the markets work.In our
market, we need mechanisms like the contract for
difference. Internationally, competition exists but
we are also present, including in India: we have
presented a proposal for six EPRs there.
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Prosperity of territories.
The impact for growth and employment.

Chaired by Graham Weale, Honorary Professor of Energy Economics
and Politics at the Ruhr University Bochum,

With
André Franck Ahoyo, Deputy Director, ASCPE-Les Entretiens Eurafricains
Peter Claes, IFIEC Deputy Director
Valérie Faudon, General Delegate, SFEN, France
Kirsty Gogan, Co-founder of ENERGY FOR HUMANITY
Robert Leclere, President of the Belgian Nuclear Forum

raham Weale - Accidents such as Fu-

kushima have led several governments

fo commit to exiting nuclear.These de-
cisions are offen taken precipitously without pro-
perly thinking the future implications through, and
even though nuclear has marked the industrial
growth and day-to-day life of our countries since
the 1950s and 60s. What consequences will these
choices have? It will certainly entail dismantling
costs, expropriation without compensation, and
as others have mentioned earlier, it will make it
impossible to attain the target of reducing CO2
emissions by 40% by 2020. Moreover, can the cost
of the energy transition be measured on the basis
of wholesale energy prices, whether for nuclear
or for any other source of energy? It would seem
to me that it cannot, even though it is currently
measured in that way. On that basis, the cost of
the energy transition is calculated at €25 billion
per year, equating fo 1% of GDP Turning fo Ger-
many, its economy is growing strongly, and it has
an efficient manufacturing base supported by
aid that give it access to low-price energy. Is this
situation tenable? Industries that are large consu-
mers of energy are already expressing reservo-
fions, faking the view that it will not be possible to
maintain some of the current concessions when
renewables come fo account for almost 50% of
electricity generation. Germany has rejected nu-
clear in favour of renewables based on the pro-
mise of creating 380,000 jobs (initially 500,000),
without taking into account the jobs lost in nu-
clear.

Against this background, it would be worthwhile
looking more closely at the hidden costs and
benefits within both systems, although in the final

analysis it's the arguments made at the time of
the investment that count the most. What is ab-
solutely clear, is that the valuation of the cost of
carbon in the emissions quotas trading system is
too low. It is set at 7 dollars per tonne in Europe
whereas in the view of many independent experts
and also the French government, the real cost to
society might be closer to 30 dollars per tonne.
An important discussion fook place today on the
possible intfroduction of a floor price in the Emis-
sions Trading System (ETS), which would obviously
change the economics of it very quickly.

Going back to Germany, its importance in Eu-
rope cannot be denied, it is the country with the
smartest positioning and it occupies the most im-
portant posts in its institutions. So, when reading
the Winter Package, we may ponder over the ab-
sence of the word «nuclear». To what extent has
German influence been imposed upon Europe?

Here we will address how these matters are un-

derstood nationally and regionally, in France and
in Belgium, since we will finish with a continental

Les Cahiers des Entretiens Européens d’ASCPE



Les Cohiers des En’rre’riens Euroéens dASCPE

perspective. But first, Peter Claes will explain the
effect that nuclear energy has on the operations
of energy-intensive companies and industries.
How does he see things? How does he see the
market and how does he explain the high price
levels for energy in Belgium by comparison to its
neighbours?

Peter Claes -Thank you
for this invitation and
for giving me the op-
portunity to talk about
consumers. We do
not hear about them
enough, and perhaps
sometimes even forget
them. Industry obvious-
ly needs energy. It is
its biggest or second-
biggest expense and
is one of the main operating cost inputs for busi-
nesses. In Belgium, there are around five large and
very energy-infensive corporatfions consuming
about €1 million per month (many businesses do
not have that much in cash). IFIEC is neutral as
regards the fechnology and it's not our job to tell
other people what they should do.The choice of
energy mix should be decided by others depen-
ding on the available options. However, we need
a balance between sources, given the climatic,
environmental, safety and competitiveness chal-
lenges. Not all countries have done the same as
Germany in introducing measures to make ener-
gy competitive, and some are currently suffering
the consequences of energy that is too expen-
sive. Clearly, it is essential to assure continuity of
service, because the worst thing of all would be a
shortage of energy.

It's true that each source of energy we produce
has its own advantages and disadvantages.
What we want is greater liberalisation of the mar-
ket, which we have been advocating since the
1980s and 1990s. In our view, liberalisation is still
the best way of achieving competitive prices and
quality service, because if an operator does its
job badly, it will find itself replaced by a compe-
fitor. We do not think that public-sector agencies
and governments are in the best position fo put a
competitive market in place.The market needs to
be free, with measures imposed by governments
that can lay down the rules. In the final analysis, it
is the market players that must decide on the type
of technology to be used, taking climate change
and competitiveness info account. But if you be-
lieve in the market, you may question the merits
of long-term contracts.The European Commission
sees no problem provided they do not become a
source of monopolies. It would seem to me that in

most countries in Europe, the markets are moving
in the right direction, with many industrial com-
panies having the option of alternatives fo these
long-ferm contracts.

With the transition gaining traction, we now need
fo focus more on research and development,
because the current technologies will not enable
us to achieve the three energy policy objectives:
climate, competitiveness and safety. If we want fo
achieve these targets by 2030/2040, we need to
invest more in research and development.

Here are a few thoughts by way of conclusion: it
is up to the market fo decide, depending on the
parameters imposed by government, on whether
or not to go down the renewables road. But the
question also arises as to the cost of the replo-
cement or energy shiff, which is estimated at
between 80 and 100 dollars per fonne. Research
and development is needed to supply new clean
technologies that are affordable from a financial
point of view. If industry is to be lumbered with a
carbon cost of between 80 and 100 dollars per
tonne, it's clear that many companies will relo-
cate their businesses.

In Belgium, by comparison to other countries
throughout the world, nuclear does not account
for as high a proportion, but our system provides a
certain stability. In the long run, nuclear must the-
refore have a role to play in the energy mix. With
the threat of climate change, | fail to see solutions
that do noft involve nuclear energy.

Graham Weale - Regarding research and deve-
lopment, a group of researchers from the Copen-
hagen Consensus think tank, backed by eight
economics Nobel prize winners, have reached
the following conclusions: a dollar devoted to a
properly targeted research and development pro-
gramme can have a much greafer impact on
combating climatic warming than the same dollar
invested in renewable energies. | leave you to draw
your own conclusions from that. What would you
have to say to the European Commission about
the Winter Package, especially now that the word
«competitiveness» no longer appears in it?

Peter Claes - It lacks balance between the three
targets: climate, safety and competitiveness.
Considering climate as being a fundamental ob-
jective should not lead to measures that are likely
fo encourage businesses to relocate elsewhere.
We need a balance between the three levels, and
all carbon policies should be decided at world-
wide level fo achieve it, rather than favouring one
sector over another. We can give incentives for
renewables, certainly, but it's research that is cru-
cial, and that is what is missing from the Winter
Package, as well as the assurance of the security
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of supply of electricity. Our current technologies
cannot meet needs or atftain the climate targets.

Graham Weale - Valérie Faudon, nuclear energy
is one of France’s major assets, but in spite of that
it would appear that part of the nuclear industry
is under threat. What do you think of the French
position?

Valérie Faudon - Du-
ring my fravels abroad
| have often been as-
ked whether nuclear
is compatible with tou-
rism and agriculture.
This question is worth
asking, because al-
though France is renow-
ned for its fourism, some
power plants are within
five kilometres of tourist
sites, which really goes to show that nuclear is a
clean technology. Agriculture and wine produc-
fion contribute to France’s strength in Europe, but
here again agricultural and wine growing regions
sometimes have nuclear power plants in them, for
example the Loire Valley.

Turning to our subject, nuclear energy’s contribu-
fion fo regional development, in France we engo-
ged in a major debate on the energy transition
as well as a complete reorganisation of France’s
regional sfructure with the creation of ten large
regions. The politicions and elected represento-
tives debated at length on the question of energy
at the regional level.These discussions took place
against a background of France considering that
its future was bound up with the regions and re-
newables. Nuclear power, which is centralised by
definition, would no longer have a place in this
more regional vision of French energy policy. It is
therefore a matter of demonstrating that nuclear
plays an important role and makes a major contri-
bution fo the production of electricity in France.
Its contribution in terms of electricity production is
obvious, since the price of electricity for German
households is 70% higher than in France; Europe-
wide, we are also well placed as regards prices.
Furthermore, nuclear energy is the third largest
industry in terms of jobs with over 220,000 em-
ployees spread over 2,500 nuclear companies.

In France, 70% of the population lives in fowns and
cifies, a proportion that will continue to increase.
Paris is a big city that is growing, particularly with
the Grand Paris - Greater Paris - project. This will
involve building new transport infrastructure, lea-
ding to greater electricity consumption in that
region.

In France, nuclear industry jobs exist in areas of

varying concentration. Brittany has no nuclear
power plant, but has many small companies that
work for that industry. Furthermore, of the 2,500
nuclear industry companies, 1,600 are SMEs. The
Bordeaux region is rather unusual because, in ad-
dition fo the nuclear industry, it's the French region
with the greatest number of solar panels; Grave-
lines is home to the biggest nuclear site in Europe,
but we also have Aquitaine, and others.

il | E Lo E L

The Gravelines power plant plays an important
role in the economic development of the region
since there are aluminium industry companies
there, as well as in Dunkirk; these companies
would cease to exist if they were fo lose their
access to quality energy. We have sites that are
located side-by-side in industrial areas. Moreo-
ver, we have conducted a study that demons-
frates that nuclear industry employees are often
very well trained, with levels of skills that are on
average twice as high as those for employees in
industry generally. This point is important in so far
as it contributes to creating real industrial depth
and a real social and cultural dynamic. What is
more, nuclear contributes greatly to infernatio-
nal perception, and the Gard region for example
benefits from this visibility. This applies also to Lyon,

Solidarity and trade between French regions
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whose SMEs export 60% of what they produce to
China.

Certain regions are growing thanks to a solidarity
network. For example, Brittany benefits from what
is produced in the neighbouring regions such
as Normandy and the Loire Valley. Solidarity also
manifests itself in the price of electricity, which is
identical wherever you are.

Yves Desbazeille - You talk about nuclear having
a level of skills twice as high as the rest of industry,
but | wonder, what criteria do you base this on?

Valérie Faudon - We looked at the vocational
qualifications in the various sectors of nuclear
energy and found that two thirds of employees
were of manager or supervisor grade, twice as
high as in other types of industry. In some regions,
such as eastern France, the nuclear industry is
the main source of jobs and an extremely high
level of qualifications is required. EDF has initia-
ted a project called L'Ancrage ferritorial, setting
out its undertakings fo the local area, in which it
undertakes to make substantial use of local sup-
pliers.These points are relatively well documented
at each site to highlight the contribution that nu-
clear makes locally.

Robert Leclere - My
presentation is about
the energy transition
and how it is being im-
plemented in Belgium.
The definition of the
energy transition varies
from country to country,
but there are constants.
The first of these is
lower-carbon  energy
production,  involving
a dramatic reduction in the use of coal, oil and
gas. But also decentralised production, with the
growth in offshore and onshore wind power, pho-
fovoltaic, biomass and digitalisation fo improve
management. These objectives are known and
accepted by everyone, but fake different forms
throughout Europe. France wants to move gro-
dually to 50% nuclear energy, while Great Britain,
with its contract for difference, has decided to
subsidise nuclear energy.

Belgium, on the other hand, has chosen to shut
down its power plants by 2025. However, it's worth
plotting these facts on a time line projected
through to 2050. With the closure of the nuclear
installations in 2025, it is hard to imagine what the
sifuation might be in 2050. There will certainly be
more renewables, and perhaps still nuclear if the
low changes, and finally other sources. Between
the two we have what is called the energy fran-

sition. How will the current situation develop by
2050 in the context of the three criteria referred to
earlier: security of supply, prices/competitiveness
and finally the impact on the climate?

Total net electricity production in Belgiem by source
i 205" 065,% TWh

2015 was not a good year for nuclear in Bel-
gium, with its share being relatively low due to
the shutdown of two units for several months. But
we should also note that fossil energy played an
important role and was used fo make up for the
shortfall in energy, independently of imports. In
2015, renewables were sill relatively insignificant.

On this basis, we ran three scenarios: 1. exit from
nuclear starting in 2025, with the closure of seven
nuclear units according to the timetable laid
down in law; 2. retention of 3,000 MWe of nuclear
capacity until 2050, which is half of it; 3. retention
of 6,000 MWe of nuclear capacity until 2050.

We compared these scenarios with the targets
set out earlier, and in all cases the country will be
unable to meet its climate targets if we reduce
Belgium’s nuclear capacity.

Climate targets

Only the renewables/6,000 MWe nuclear scenc-
rio reduced CO2 emissions squarely in line with
European and Belgian targets. This means that
fo achieve the 50% reduction, capacity at least
equivalent to current output is essential.

Economists are predicting a sharp growth in
renewables by 2030 and much more again by
2050, but this growth raises questions as to resup-
ply. In all three scenarios we end up with a cross-
hatched line for «other sources of energy», in other
words fossil energy. In all cases, production from
fossil energy will be needed, or we would have
fo import. Only with scenario 3, which involves
retaining the existing capacity, could export be
considered.
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Security of supply
Absence of nuclear power has serious

consequences from a political point of view be-
cause it presupposes dependency on either fos-
sil energy or imports, and imports would have a
direct impact on the country’s balance of frade.
From an economic point of view, it is therefore
best to produce at home rather than to import.

Regarding costs, if we want to develop renewables
at a sensible cost, nuclear has an important role
fo play because we do not have any 3rd gene-
ration plans and the existing nuclear capacity
could allow sensible prices through to 2030/2050.

To sum up, renewables and nuclear complement
each other, backed by storage, not only from the
point of view of reliability, but also as regards affor-
dability and durability.

Philippe Herzog - | have two questions: have pro-
jections of this type already been carried out in
France? Has the Commission recently produced
any similar projection?

Valérie Faudon - At the time of the energy tran-
sifion law, ANCRE, the French national energy
research centres association, carried out a study
on the consequences to the climate of moving
fo 50%.The study shows an increase in CO2 emis-
sions. There were no studies on jobs or exports.
We published a paper to disprove the claims of
a candidate at the last presidential election who
asserted that renewables created more jobs than
nuclear. This information came from a mistaken
reading of an American study.

Massimo Garribba - It |
is perhaps up to me to
reply on behalf of the
Commission, which stu-
died the question and
produced a report for
2050, in the PINK, which
was published last
year but which needs
to be updated.There is
currently no timetable
for a new study fo be
published.

Graham Weale - | now hand you over to Kirsty
Gogan, who will address the role of nuclear in a
low-carbon environment, and how to ensure the

availability of sources of low-cost energy where-
ver you are in the world.

Kirsty Gogan - This
invitation gives me the
opportunity to tackle
questions such as: How
can we relaunch invest-
ment and innovation
- in nuclear? What are
the ethical, economic,
social and scientific
challenges for nuclear
fo be a sustainable
and competitive power
source? Energy for Humanity has three objectives:
first fo promote the marketing of evolving nuclear
energy, competitiveness after consolidation, then
influence political decision-makers.

My presentation will focus on the United Kingdom
and the importance of competitiveness.The three
key words for this falk will be productivity, cost and
innovation. We have seen a dramatic decline in
labour productivity across nearly all advanced
economies from 2005-15, compared with the
decade before. Of all the advanced countries,
Britain has fallen furthest, and hardest. Post-Brexit,
Theresa May’s new government appears o have
understood the importance of an industrial stro-
tegy. The UK Government has recently published
an Industrial Strategy report and a Clean Growth
Strategy report, which advocate greater interven-
tionism in the industrial sector. The Energy Minister
said that the new energy tfrilemrnma is productivity,
security, affordability. With this the UK has pledged
fo phase out coal, and has ambitious and legal-
ly-binding carbon reduction targets.

The decision to proceed with Hinkley Point C
(HPC) nuclear power station in the south-west of
the United Kingdom (where £2.4 billion has alreo-
dy been invested by EDF Energy) will pay for itself
through additional jobs and the production of
clean energy. We hope that this will lead to more
investment in infrastructure. This power station will
operate for over 60 years and save up to 7 million
fonnes of CO2 each year with a capacity factor
of more than 90%. But, already, it looks like an an-
fique. Will it be possible to standardise and dupli-
cate the design, making it scalable o solve our
national energy security needs, let alone contri-
bute to the global challenges of clean energy
access within urgent timescales?

HPC is a high-cost outlier compared to new build
elsewhere, and a world apart from South Korea
or China. However, wherever you build, the cost
of the nuclear island remains fairly consistent. The
major cost increases in Western Europe come
from indirect costs. We have heard that the mar-
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ket contfext is driving costs more than the com-
plexity of the EPR reactor design.

What drives cost in nuclear new build is a ques-
tion that my organisation is deeply involved in.The
reason for this is that for nuclear to make a meo-
ningful contribution to solving climate change,
two major barriers need fo be addressed: high
costs and low public confidence.

The UK offshore wind industry recently smashed
expectations with astonishingly low prices. Prices
have halved in 5 years. Other low-carbon fech-
nologies are playing catch up. Emma Pinchbeck,
director of Renewable UK, had the good grace to
point out that despite the offshore wind industry
now clearly leading the pack on price, "we still
think nuclear can be part of the mix - but our
industry has shown how to drive costs down, and
now they need to do the same.”

Decarbonisation represents a massive growth
opportunity for the electricity sector. If we want
fo achieve the fastest, most cost-effective and
feasible path fo decarbonisation then we need
a mix of technologies. Nuclear must form part of
that strategy because it's impossible to electrify
everything, and very often nuclear competes with
solar and wind power, but also with gas. The re-
maining decarbonisation will fake place in frans-
port, construction, heating, industry and many
other sectors. The British government also intends
to ban cars running on diesel by 2020 to encou-
rage electric vehicles, which should lead to the
production of clean energy. The development of
synthetic oil will also be encouraged.

The Energy Technologies Institute (ETI) has model-
led scenarios to show how the UK can achieve
2050 carbon reduction targets. ETl's lowest cost
involves around 40 GWe of nuclear capacity ins-
talled by 2050 as part of a balanced mix of ener-
gy fechnologies. But fo achieve that, confidence
in the ability of the nuclear industry to deliver new
nuclear plants is key, and right now confidence
in the British government’s commitment to new
plants would seem to be low.The nuclear industry

therefore needs to undertake a radical transfor-
mation if it is fo rebuild investor trust and credibi-
lity.

There are three major barriers fo overcome: fi-
nancing very large capital projects is expensive;
conventional nuclear plants are large and com-
plex, bringing very significant construction risks;
and projects may not be delivered on time.

Cost reduction strategies - as outlined in the
new Energy Innovation Reform Project report -
that we are interested in testing include: simpler
and standardised plant designs; production-ine
infegration, similar to a shipyard; modularisation;
reduced material requirements, shorter construc-
tion time; a higher power level; and greater effi-
ciency.

The offshore wind industry has shown that inno-
vation, collaboration and fransmission can be
drivers.The nuclear industry must follow ifs lead fo
tackle construction delays and cost overruns, the
slow build rate and high financing costs.

Given the low labour productivity of Western
countries, and especially in the construction sec-
for, the future may lie in the assembly of mass-
produced units that can be manufactured and
shipped to sites for installation.

Graham Weale - How long does Europe have
fo get its act together? Because we have been
fold that the cost of solar energy was 1.9 dollars
per KWe and that it is expected to fall further. How
can we stop these countries becoming magnets
for businesses that use a lot of energy? Our last
speaker will take us to Africa, where there is only
one reactor but where by 2050 the population will
have doubled to stand at 2 billion people, mao-
king it the world’s most populous confinent. Africa
will therefore need a lot of energy, and nuclear
power will be part of it.

André Frank Ahoyo -
We share a strong belief
within Enfretiens Eurafri-
cains that investment
is a choice made by
society. It is the choice
of a society that is loo-
king fo the future. To
achieve this we need
fo revisit the saying of
Laozi: «The best way of
predicting the future is
fo create it». Tackling the question of nuclear and
its impact on growth in Africa is no flight of fancy
when it comes to the three ideas that | want to
share with you.

Africa needs o be seen as a potential market, not
only for covering its needs in electricity but also
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for moving o the rank of an emerging power
because, as with coal in the past, nuclear will
make it possible for it to hoist itself up to a more
enviable rank. 34 African countries out of 54
have uranium mines, giving them access to the
nuclear industry. They account for almost 20%
of worldwide uranium resources. Malawi, South
Africa, Niger and Namibia are the countries
with the greatest reserves; the DRC was the first
African country to build a nuclear reactor. That
was in 1950. But it stopped working in the 1970s.
The major developed and emerging countries
such as France, the USA, Russia, China, South
Korea and Slovakia have been involved in pro-
grammes for developing nuclear in Africa, either
to secure uranium supplies, or to build a nuclear
industry by building power plants, engineer trai-
ning centres or for sefting up safety authorities.

The IAEA (International Atomic Energy Agency)
helps countries to set up institutional and le-
gal frameworks fo raise awareness of civil and
medicinal nuclear (for example Benin, which in
September 2017 adopted a law on radiologi-
cal safety and nuclear security). Many African
countries have started up nuclear programmes:
Algeria, Egypt, Morocco, Ghana, Kenya, Ugan-
da, Namibia, Niger, Nigeria, South Africa, Tunisia
and Zambia, some of which are the drivers of
Africa. South Africa is the only country to operate
nuclear on the confinent, with a power plant
made up of two reactors producing an output
of 1.8 GW. It plans to add another eight reactors
fo achieve an additional output of 9.6 GW by
2030, meeting 6% of its electricity needs. Russia
is poised in Egypt and Nigeria for projects that
should come fo fruition in 2025.The first 1000 MW

power plant in Kenya should come on stream in
2027 (built by China) and the target is to achieve
4000 MW in 2040.

The continent will have 2 billion individuals in
2050, who will need energy for lighting and to
meet their needs in water, health, production
and product processing. Its economies are ex-
periencing a structural transformation, and nu-
clear makes sense for achieving a transition to
low-carbon emissions that is resistant to climate
change, while at the same fime improving ener-
gy efficiency and fostering regional cooperation
(COP 21 and 22). South of the Sahara, 30% of
the population has access to electricity, and out
of the 54 countries on the continent, over half
have an electricity connection rate of less than
20%. The diminishing number of conflicts and
the progress made by democracy have brought
with them gains, albeit still limited and fragile.

Building nuclear power plants requires great po-
litical will and/or regional cooperation. Moreo-
ver, the ability of African countries to keep their
installations secure and to process radioactive
waste must be studied before anything else. Ac-
cording to the IEA, 50 billion dollars per year are
needed to achieve universal access to energy
by 2030, equating to 1,000 billion dollars over the
period 2010-2030.

To conclude, the development of nuclear in
Africa should not be regarded as just a Utopian
ideal. We need to bear in mind the moral of his-
fory: «dont go fo sleep thinking something is
impossible, because you might be woken by the
noise of somebody else doing it». We could be in
for a surprise!
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Safety, an asset for competitiveness
— Safety costs:
how to reduce them without reducing safety

Chaired by Fanny Bazile, Senior advisor, Nuclear Energy Direction, CEA, France
With
Massimo Garribba, Nuclear Director, DG Energy of the European Commission
Anders Johansson, Senior Nuclear Technology Advisor, Vattenfall AB, Sweden
Frédéric Leliévre, SIVP Sales, Regional Platform, INC, AREVA NP, France
Bertrand de I'Epinois, Member of the Board of WANO

anny Bazile - Safety and competitiveness

are highly sensitive issues. To what extent

are safety requirements compatible with
competitiveness? It's a complex question. Nuclear
power is a relatively new but, at the same time,
mature energy source that has generated a lot
of feedback. How can innovation help fo improve
safety? The safety requirements for Generation lll+
reactors are growing, bearing in mind the feed-
back from the Fukushima accident. At the same
fime, we must continue to be competitive in the
global markets. So, both operators and sellers have
some big decisions to make.

And how does the pursuit of higher safety standards
affect competitiveness? The aeronautics industry,
for example, has improved both its safety standards
and its competitiveness. Can the nuclear industry
follow suit? If so, how? What are the respective res-
ponsibilities of the various actors and stakeholders
(governments, operators, regulators and NGOs) in
terms of improving safety and cutting costs? Lastly,
what might be the impact of harmonising safety

standards, particularly across Europe?
| give the floor to Mr Massimo Garribba.

Massimo Garribba -
Nuclear safety and
competitiveness are
not mutually exclusive.
You cannot have one
without the other. Com-
petitiveness is a key
factor. In Europe, we
have made rapid pro-
gress in this area with
the infroduction of two
new directives. Safety is
a high-level objective, which is covered by a Euro-
pean agreement. But the problems are starting fo
emerge now, because there are fourteen different
national policies on how fo enforce this agreement.
That's a good thing for safety, but it's perhaps not
50 good for competitiveness. If you have a pyramid
with the objective at the top and the implementa-
fion rules af the bottom, you must decide how far
you need to go down to make sure that standar-
disation efforts are effective. Since the late 1990s,
there have been a lot of regulatory and private ini-
tiatives that have not delivered any visible results
in terms of standardisation. We talked about this in
Prague a few weeks ago. There are different regu-
latory traditions, and different industrial practices.

The industry has changed a lot in the past 50 years.
The need for fransparency is great. The general pu-
blic must be able to understand that standards are
improving.The real problem is that we cannot have
a global approach.There are choices to be made.
Let's start by choosing a few components in the
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supply chain that could be harmonised. First of all,
is there any interest in harmonising them? It would
have a direct impact on competitiveness. Are there
any other sectors that produce these components
fo an adequate level of certification? We could
create a positive dynamic by harmonising some
components a step at a time; we need to proceed
by trial and error. We must not harbour any illusions.
There is a frend in European legislation fowards
continuous improvement, so safety levels will steo-
dily improve. But the nuclear industry will take a lot
of time and money to develop.

Anders Johansson - I'm
going to pick up where
Massimo Garribba  left
off. We must take the
situation in Europe into
consideration. We have
a varied fleet, and we |
cant change that fact
anytime soon. Standar-
disation makes sense
from a cost perspective,
but it also goes hand in
hand with safety. Doing the same ’rhmg over and
over makes for better results, at a lower cost. Stan-
dardisation would result in a safer and less costly
nuclear industry. Quality improvement is just one
of the consequences of standardisation.There are
others, such as a longer life cycle. The safety of a
nuclear power plant is increased over its life cycle,
which is estimated fo be 60 years. It's difficult to
strike a balance between the two trends.The more
we share our experience with others, the easier it
is fo maintain plants. This applies to regulators too.
Together, they can learn to manage a more stan-
dardised fleet and thus improve safety over the
long term.

It is not only components that need fo be standar-
dised, but also criteria and solutions. Unfortunately,
the sector has not always been able to produce the
same solutions to the same problems. One of our
biggest flaws is that we think we know better than
everyone else, and that our solutions are better than
theirs. We have to get past that, and understand the
value of sharing. Standardisation is applicable to
components, design, solutions, approaches, design
and analysis tools, and everything relating to the
documentation of what we do.

Future installations and constructions could have a
real ripple effect, and the next generation of small
modular reactors could lead to greater standardi-
sation and more experience sharing. The EU's re-
search centre conducts a lot of research projects
that could benefit the sector’s supply chain and
thus enhance the current fleet. Components will
be improved as a result, and it will be possible to

use them in the same manner in different parts of
Europe. That will be very beneficial for both safety
and competitiveness.

Frédéric Leliévre - We
all know how important
safety is for our industry.
Without a certain level
of safety, our industry
wouldnt  exist. When
an Areva facility fails
fo meet an adequate
level of safety, we shut
it down. The two issues
are closely infertwined.
Project costs are linked
with certification. Reworking impacts on planning.
And planning has the biggest impact on competi-
tiveness.The faster we do things, the more competi-
tive we are. In France, we stopped building nuclear
power plants for a while. When the time came to
build Flamanville, the safety gap was too wide, and
the schedule went off the rails. The work had to be
done again, and the costs spiralled out of control
foo.

After Flamanville, what sort of reactor are we going
fo have in France? That’s not an easy question to
answer in our industry. How can regulators and mao-
nufacturers increase competitiveness while main-
taining an appropriate level of safety? Certification
standards must be clear, predictable and stable.
Regulatory changes during the construction of
Flamanville created problems. The various safety
bodies must recognise industrial codes and stan-
dards to avoid the need for specific, project-by-pro-
ject solutions. Lastly, the safety bodies must agree
on a fundamental set of principles that would lay
the foundations for a common framework that ma-
nufacturers would understand, and on which they
could base their actions. Manufacturers also have
a lot fo do. If they fall short of quality standards,
they create a climate of distrust between them-
selves and the safety body, which only slows the
progress of projects and therefore increases costs.
That is exactly what happened in Le Creusot. Tools
and methods should be updated when the project
is submitted. In France, we haven't yet progressed
from what | call a business-based structure to a
system-based structure. Designs must be standar-
dised. The supply chain must also be harmonised
fo increase quality and safety and fo make sure
there is a big enough pool of top-notch suppliers
fo reduce prices.

Bertrand de I'Epinois - WANO is the World Associa-
tion of Nuclear Operators, which focuses exclusively
on safety without setting any fargets for competiti-
veness per se. We work on reliability because per-
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formance quality can
improve safety, the fwo
go hand in hand. If we
reduce the number of
accidents, breakdowns
and faults caused by
inadequate mainte-
nance for example, then
we can maintain safety
standards. A facility that
never stops running is
dangerous,  because
there is no time for maintenance.

We are a global organisation. Every nuclear ope-
rafor in the world is a member of WANO. Recycling
plants may also become members. We are orgo-
nised on a regional basis. Our head office is in Lon-
don, and we have a support feam in Hong Kong.
Safety is primarily the responsibility of each indi-
vidual operator, but there is also a need for coo-
peration. We encourage information sharing and
emulation of best practices. We operate a stringent
external confidentiality policy while promoting the
free exchange of information internally. We carry
out peer reviews; every four years, we visit several
facilities with a team of 25 industry professionals
from various facilities, and we inspect a whole
range of aspects. You have to be out there in the
field fo see the flaws and, in some cases, the posi-
five results, and to understand the lessons that can
be learned from professional excellence. The ope-
rator produces and implements a plan of action,
and we provide fechnical support. Two years later,
we return to the facility for a follow-up visit, fo see
how the action plan is progressing.There may be a
second action plan, or the first one may be updao-
ted.The aftitude of the fop management is crucial,
and must keep pace with what is happening on
the ground. We have had some very interesting
feedback. It is good to have a clear picture of the
problems and of any accidents. We are very effi-
cient, and work very closely with operators on the
ground. We operate only in the nuclear industry, so
we can be quite frank and direct without worrying
about eavesdroppers from other sectors, which is
an asset. Then a final report is drawn up, and the
results of our review are published. We highlight
inadequate performance, and may send in a dele-
gation of CEOs if the situation is really bad. We do
not have the authority to impose sanctions, but we
can apply a certain amount of peer pressure. That
is very effective when it comes to improving safety.
As far as competitiveness is concerned, we encou-
rage the reliability and availability of installations
as much as possible. In fact, many of our activities
support safety and competitiveness in general. We
expect all our members to make sure their mana-
gers know what their roles and responsibilities are.

Leadership and management teams must be on
sife and trained accordingly. It enables them to
identify any deficiencies. This way, we are able to
increase the stringency of operations considerably.
It improves safety and efficiency. We also provide
support in regard o preventive maintenance; we
help our members use pooling systems to prevent
operations being repeated unnecessarily. Our atti-
fude fowards safety is very clear. There can be a
conflict between safety and production. If an ins-
fallation has been powered down, some want to
start it up again immediately while others prefer
fo wait. Safety must be the first consideration in
any operational decision. When a choice has to
be made between profits and safety, safety must
always come before competitiveness. There is no
doubt about that.

Fanny Bazile - Thank you very much. According 1o
surveys like Eurobarometer, the biggest obstacles
o public acceptance of nuclear energy are waste
management and safety concerns. There are a
lot of technically feasible solutions for managing
waste, we just have to make sure the public unders-
tand them properly. Do the public understand the
safety improvements you have all mentioned?

Frédéric Leliévre - No, they don't. The core in Fla-
manville is safe, but it has received more negative
coverage in the press than anything else.

Bertrand de I'Epinois - WANO does not aim to pro-
mote nuclear power. We are not here to increase
public acceptance or public trust. That is not our
job.That said, perhaps what we do has an impact
on public opinion. But it's not something that can
be measured.

Yves Desbazeille - We need to make sure people
know about WANO, and that progress is being
made every day. The problem is that the public
arent well enough informed.

Bertrand de I'Epinois - We share information on
who we are, what we do, and what our values are.
Maybe that's not enough, maybe the media don't
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talk about it enough. We never publish information
on the situation of individual plants. It's always dif-
ficult to provide a general safety review, we often
get bogged down in banalities and generalities.
But we do tell people that we are here, and what
we are here for.

John Laurie - I've heard you talk about standardi-
sation, performance, etc., but that’s not enough.To
achieve both competitiveness and safety, we must
tackle the danger. Take aviation for example. The
risk of the plane crashing is low, but when it does
the danger is high. The same applies to nuclear
power plants. How do we eliminate the danger? It's
possible, but we need fo change the technology.
Risk reduction pushes up costs, while lessening the
danger will bring costs down.

Massimo Garribba - That's a very inferesting ques-
fion. But you can't compare an aeroplane with a
nuclear power plant. Aeroplanes sometimes crash,
but everyone still fies. We have had two and a half
accidents, and they have been enough to comple-
tely change public sentiment: even though the risk
is minimal, the impact is huge. Tens of thousands
of people are displaced for years; sometimes they
have no hope of ever returning home. That's why
we need Generation lll, and why we are working
on Generation IV.People are afraid of the unknown.
There is a general tfendency af the moment fo want
fo return to the past. Immunisation programmes are
seen as something negative nowadays. The same
goes for fechnology in general.

Frédéric Leliévre - Everything that happens in the
containment building stays in the containment
building. But we have a problem with competitive-
ness today. What you are talking about will foke a
long time, it's not the same time scale. Your propo-
sal doesn't solve the competitiveness problem that
we have right now, and that is a big concern to
us. Other institutions can think in the long ferm but
that’s not our role as industrialists.

Jean-Philippe Brette, member of Sauvons le climat
- Are we going fo get fo the stage where we have
too many safety requirements, which could reduce
competitiveness and even undermine safety itself?

Fanny Bazile - That's a technically and politically
complex question.

Massimo Garribba - We're still a long way off that
situation, ask the question again in ten years’ time.

Bertrand de I'Epinois - Even if increasing require-
ments is detrimental fo safety, it wont mean that
safety measures are excessive. When there is oo
much complexity and paperwork and not enough
on-the-ground presence, it's frue that the situation
is not ideal. There are more and more processors
but fewer and fewer processes. The balance must

be restored and teams on the ground must be rein-
forced to ensure positive feedback for the general
public. We firmly believe that things can improve,
and that a target of zero accidents is feasible. Of
course, it will be a gradual process, as improve-
ments are being made all the time. We must do
better than we are doing right now.

Kirsty Gogan - | have a lot of respect for the safety
culture, and nuclear energy is the safest way to
generate electricity. But is it really completely safe,
and how much does it cost to maintain this level
of safety? What sort of cost-benefit analysis are we
looking at? The safety culture seems to be doing
more harm than good. Risk assessments focus pri-
marily on radiation protection. The safety culture
has had a big impact on the competitiveness
of nuclear energy compared fo fossil fuels. Coal
would be banned if it was as highly regulated as
nuclear energy. Why not include the advantages
of nuclear energy in risk assessments? That would
make sense.

Claude Fischer-Herzog - Both governments and
operators have backed the safety directives. The
framework put forward by the Commission and rati-
fied by the Member States is at the forefront world-
wide. Safety costs more here than for any other ope-
rators in the world. There is no denying the conflict
between competitiveness and safety. We are told
that Gll is no longer adequate and that we need
to move on to Glll or even GIV.We are also investing
substantially in ITER, and yet all the nuclear safety
bodies in the world have agreed to continue with
Gll plants... Are they safe or not?

Massimo Garribba - | think the question is a little
misleading.There is no conflict between competiti-
veness and safety; plants cannot contfinue fo ope-
rate without both. The recession is likely 1o be se-
vere, both in Europe and the United States. No one
has said that Gll plants aren’t safe. We operate on
a continuous improvement basis. You should look
at things as a process - we are always increasing
the level of safety. Right now, the market is an oligo-
poly, and it's not fully competitive because there
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are very few sellers. | think they have all understood
that if they don’t meet the most stringent of safety
standards, they will be left behind. In China, anti-
nuclear sentiment is very strong, because people
believe it's not safe. Furthermore, nuclear energy
must not be played off against renewables. We
should use all the means we have to reduce car-
bon emissions. It is important to adapt to local cir-
cumstances and to adopt systematic approaches
fo things like electromobility for example.

Jukka Laaksonen - The decision to continue with
Gll plants is part of our continuous improvement
policy. That is one of the fundamental principles of
the nuclear safety directive. It doesn’t exist in Jao-
pan; some still use criteria from the 1990s. We often
talk about this with European operators. Adopting
these practices would be a death sentence for the
United States.

Bertrand de I'Epinois - We make decisions based
on past experience and feedback.There are ques-
tions that need to be answered regarding safety,
there are risks connected with the fuel itself. We
tackle these questions through progress, research
and development. It's not all that different from the
automotive industry: this year's model will be bet-
fer than last year's, even if last year’s was already

very safe. The same applies to aviation: there are
several generations of planes in the sky. Progress
is important. We must monitor the implementation
of these approaches carefully, taking care not to
go too far in the other direction and create tools
that are overly complicated. We must upgrade
plants regularly. At first the changes are significant,
then we approach the point where, if we go too far,
things become too complicated and safety is un-
dermined. If we go beyond that point, we upset the
balance and our actions become counter-produc-
five. It's all a question of balance, and the same
thing applies to all industries. We can also conside-
rably improve quality through better organisation.
That's what WANO does: we are more interested
in the operational aspects than design. We need
to improve behaviours, training and the decision-
making process, leadership. There are accident
management specialists in every feam: when an
accident happens, we sometimes get all sorts of
images going through our heads that prompt us
to act in a certain way, which is not necessarily the
right way; the accident manager makes sure we
respond to the actual situation, not to the images
in our head.That's what we have learned from pre-
vious accidents.
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Solidarity
as an aspect of competitiveness

Chaired by Yves Desbazeille, Director General at FORATOM
With
Jan Bartak, Director, Nuclear Development, ENGIE
Guy Buckenham, Head of Generation Policy, EDF Energy, UK
Tuomo Huttunen, Senior advisor, nuclear and hydro power production, FINNISH ENERGY, Finland
Jukka Laaksonen, ROSATOM Infernational
Laurent Schmitt, Secretary General, ENTSO-e

ves Desbazeille - | feel honoured tfo be

chairing this panel of experts. A few words

about FORATOM: we represent the Euro-
pean nuclear industry and have 50 members -
representing around 8,000 jobs - with revenues
of over €70 billion. Nuclear is a strategic sector
for the European economy, with real innovation
capability. We produce one half of the decar-
bonised electricity in Europe. That puts nuclear
at the heart of the European decarbonisation
policy. There are other benefits: security of sup-
ply, energy independence, a small footprint to fit
available land, and we are at the heart of Euro-
pean investment. It is an absolutely crucial in-
dustry. How can we cooperate more closely? Let
us consider the lifecycle as a whole: research
and development, innovation, education and
fraining are aspects that are all crucial fo the
industry. Jan Bartak, ENGIE has sold its stake in
a maijor project, NuGen. What happened? And
what impact will it have on competitiveness?

Jan Bartak - Obviously,
having partners is cru-
cial for running projects
properly.  Withdrawing
from the NuGen pro-
ject was a difficult
decision because we
had been involved in
it since 2008. We had
several partners. At the
outset, the project was
attractive because the
prices were guaranteed. We worked with Toshiba,
the main shareholder in Westinghouse from 2014.
We opted for the most advanced technology
at the time, which forced us to grapple with the
problems of «young» tfechnology. Then the deve-
lopment started to take off: 2015 and 2016 were
very good years, all the permits were obtained,
we worked with the regulator and put the com-
pany structure info place. Then GDA certification
(survey report prior to installing the reactor) was
received.

But at the same time challenges were mounting
on the funding front. In spite of the availability of
a negotiated fixed price and good risk allocation
between the contractor and the owners, it was
very difficult to win over the financial institutions,
because of the lack of any real government sup-
port. Discussions started between the British and
Japanese governments. We feared an adverse
decision from the European Commission on
state aid grounds. Then other difficulties piled up
including financial problems at Toshiba, which
decided it no longer wanted to take any risk. We
lost the contractor APC and had to try to find a

Les Cahiers des Entretiens Européens d’ASCPE



Les Cohiers des En’rre’riens Euroéens dASCPE

replacement. Then Westinghouse went bust and
the group sought Chapter 11 protection. This left
us with a defaulting partner and the job of looking
for a new tfechnology. ENGIE had sunk substantial
resources into understanding the technology for
which it was to be the future operator, because
changing technology in an industry of this type
is not something that can be done overnight. We
sold our stake that year. It was a difficult decision.

After that, rumours started to circulate on the mar-
ket saying that ENGIE was getting out of nuclear.
This is absolutely untrue, we produce almost 35%
of the nuclear energy in Belgium. We are com-
miftted, we have obligations, and we have over
50 years’ experience as an operator. ENGIE is
ready to continue its collaboration and mano-
gement so long as the technical, financial and
legal conditions are right. Nuclear energy has a
role fo play in the energy transition, it's the most
direct and effective way of keeping down CO2
emissions info the atmosphere. We have 9,000
employees and partners. The installations in Bel-
gium are starting to age, but we think the industry
will grow because it has a high value added and
needs a lot of expertise. We would like to be part
of it. It is difficult to set up investment structures,
even in a market where there is a guaranteed
price.

Yves Desbazeille - Guy Buckenham, my first
question is about Brexit. What impact does it
have on the industry’'s competitiveness? Could
the contract for difference (CfD) model become
more widespread in Europe? Is there potential
for reforming the market on the basis of this CfD
principle?

Guy Buckenham -
Everybody is worrying
about the impact of
Brexit. There will be a
problem in accessing
human skills. The United
Kingdom has recruited
throughout Europe, but
@i foday this is becoming
( increasingly difficult be-
cause ever fewer Euro-
® peans want to come to
 the United Kingdom to
work.

We are members of EURATOM but the govern-
ment thinks that staying in it is not consistent with
the Brexit philosophy. We are therefore going to
leave it, which raises two main challenges. First,
thanks to EURATOM the United Kingdom has links
not only with its European partners, but also its
worldwide partners. This is crucial. It means that

alternative measures will have to be found. Brin-
ging fuel info the UK from abroad will raise a num-
ber of difficulties and have an adverse impact on
the development of an industry that is profoundly
international, and that involves people and orga-
nisations from the whole world over. The govern-
ment needs to find a solution urgently. The se-
cond major challenge is that the nuclear industry
depends on cooperation and coordination, par-
ticularly for research and development. We need
fo build close links between the United Kingdom
and the rest of Europe. We are international right
down to our DNA. Cooperation must be maintai-
ned and continue affer Brexit, taking info account
the consequences of our leaving EURATOM.

We all face different geographical conditions,
which shape the industry. A colleague went on a
fraining course in China, and the whole of the first
day was devoted to Chinese culture. You need
to know the country’s culture first, before working
there. We cannot copy and paste what we do,
even though it's essential to share our experience.
We need fo recognise the need for a correct price
for carbon, to limit use of coal-fired power plants
and recognise the value of nuclear power plants.
Regarding safety, we need mechanisms that en-
sure safety in terms of market access and price.
This is linked fo security of supply. We also need
to keep down the carbon intensity of new plants.

Yves Desbazeille - The energy market is currently
in a state of disarray. What place will nuclear have
in it?

Tuomo Huttunen - The
energy market is in
complete disarray and
a reasonable carbon
price could benefit
all emissions-neutral
fechnologies. | think it
makes no sense fo re-
place one type of CO2-
free production with
anything other than
another type of CO2-
free production: it would be better to replace the
coalfired power plants in Poland. We should be
proud of our nuclear industry and make sure we
defend if!

To keep electricity prices at reasonable levels, it's
still produced from fossil fuels. We have surplus
capacity and electricity costs are so low that
there can be no new investment without state
aid. We could have a floor price, more stringent
CO2 reduction targets and a more reasonable
ETS system. We could base the market on margi-
nal costs, which means fuel costs. When the pe-
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netration rate of CO2-free energy generation rises
high enough it starfs to cannibalise itself. If you
increase wind power by 10% to 15%, the remai-
ning 20% will not be viable because the invest-
ment will have reduced prices. That is something
fo think about.

In Finland there is no public-sector nuclear in-
dustry but we have excellent knowledge of regu-
lafing power plants and handling waste. Work
needs to be done on the business case.There are
ofther ways of expanding nuclear. Nuclear needs
to be recognised as a source that can combat
climate change.The industry stays within its com-
fort zone. We discuss things among ourselves
and agree on many of them, but this in no way
changes the perception of nuclear by the gene-
ral public or by the politicians. We need to reduce
costs, both for existing installations and for new
installations. This requires collaboration among
everyone involved, and the GRC task force can
help with this. Politicians also have a role to play.
The industry needs fo renew itself. Finland is refor-
ming the law on nuclear energy, but a wider ran-
ging reform is needed if we want to build SMRs:
we need impact assessments and a review of
the law on energy. We need to discuss the fourth
generation, and the closed fuel cycle. Most of all
we must not work in isolation, we need tfo talk to
the legislators.

Yves Desbazeille - What role should nuclear
energy have in current European energy policy?
How can we work fowards decarbonising Europe
and combating climate change? ROSATOM is
involved in many cooperation projects, could you
fell us about them?

Jukka Laaksonen - We
need nuclear energy
fo aftain the climate
agreement fargets,
but unfortunately the
importance of nuclear
energy is not reco-
gnised by either poli-
ficians or the general
public. It needs sup-
port, and we need
fo have the courage
to say that nuclear
energy is good for the climate and to promote
its use in combating climate change. The com-
panies that run the power plants can speak for
its strengths. Nuclear power plants give off almost
no radiation. Two conditions need to be met fo
ensure nuclear holds its place in the energy mix:
its economic competitiveness and safety, mea-
ning public confidence. It needs cooperation fo
improve the way in which the building and ope-

ration of power plants are managed. Risk mana-
gement has been the main source of delays and
COost overruns on many Occasions.

Practical cooperation between Russian nuclear
energy and its customers in Europe started
during the 1970s with the building of a power
plant in Finland based on the principles of the
time, which were the international standard for
nuclear regulations. The Russian supplier applied
these principles and used Finnish and internatio-
nal subcontractors in cooperation with foreign
partners. Many components of this power plant
were acquired from outside the Soviet Union. This
resulted in reliable energy production over many
years. This was repeated for over 70 power plant
and reactor projects. It had results, since there
were no accidents. Russian scientists concentro-
fed particularly on developing their own nuclear
technology to start with, then in the 1980s active
cooperation was initiated with infernational orgo-
nisations and bilaterally with many countries to
increase the safety of Russian power plants and
fo cooperate in developing safer power plants
for future generations. During the first year of coo-
peration, Russia had a safety evaluation mission.
In the 1990s Russia became - and sfill is - the
foremost country through its nuclear research
programme, even though it's no longer an ANEA
member. The research programmes were carried
out by infernational groups, experiments took
place in Russia and the results were assessed by
international teams. This collaboration was held
in high regard by all these safety experts.

We have many power plants on the international
markets. We sometimes hire foreign subcontrac-
fors to work on them. The turbines for a power
plant being built in Finland went to Alstom, while
the control systems went o General Electric.

Yves Desbazeille - How do the transmission sys-
tems need to be modified for the production mix,
particularly given the rise of renewable energies?
How do you ensure that all technologies can be
competitive at the same level?

Laurent Schmitt - There
are many system ope-
rators in Europe, Switzer
land, Norway and Turkey.
We have three roles. 1.
Develop pan-European
energy systems. This is
what’s called the fen-
year development plan,
the purpose being to
calculate the places
in which infrastructure
should be built in Europe depending on the Euro-
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pean energy mix. 2. Work on designing the market
(prices and flexibility). 3. Ensure the security of Euro-
pean suppliers, and know how to manage system
stability. ENTSO-e facilitates exchanges of technical
know-how between system operatfors, and we are a
sort of legal agency for the European Commission.
For example, we have calculated generation and
grid development projections. New grid codes that
have just been agreed
by the European Com-
mission need to be intro-
duced. They lay down
the codes of conduct for
all new-generation hook-
ups to the European grid.
We are also working with
the Commission on the
Winter Package, or the
clean energy package.
| am surprised that nu-
clear is mentioned so sel-
dom in the clean energy
package: people really
need to know about it! The system needs to be de-
carbonised and nuclear can play a role because
it's preferable to coal.

Renewable energies are volatile, there is no concept
of a standard load unit. We need to be able to cover
peaks. Is nuclear flexible? As an industry we need
a straight answer, even though it may vary from
country to country. If nuclear is not fiexible it will di-
sappear from the system of the future. It is therefore
a matter of urgency to design flexible power plants.
Congestion is another important consideration.
Renewable energies have become competitive but
only in areas of the system that are suitable - off-
shore in northern Europe or in sunny countries - but
connections are needed to balance out the system.
Renewables do not work on big networks. We have
congestion in the system, especially at the German
border.There is a shortage of transmission capacity.

We should not make plans that are too grandiose
because it might be difficult to find the right role for
them. We need medium-sized power plants that
could rebalance the congestion. Medium-sized pro-
jects are easier to incorporatfe into the system. The
markets have very weak price signals because, to
be frank, nuclear is not really very transparent on
cost, even though there may be recycled fuel, but
then the same applies to photovoltaic and wind
power. We need a price signal that gives the right
price for the appropriate moment so that we can
build in the future, but capacity payments are also
needed.The market will have a shortage of medium
and long-term capacity. It is urgent that we begin
discussions and decide our role. How much should
be paid for the missing capacity? What storage
should be provided? We need a level playing field

as regards resources that is as neutral as possible for
CO2 emissions.

Georges Sapy - ENSO-e makes fine projections
about the balance of the grid in the medium term,
and rightly so. In 2017 there was a provisional re-
port which showed that over a time scale of three
or five years there was a risk of failure of supply in
Great Britain and France, although in its final ver-
sion things were not as
bad. Regarding network
security, Belgium is fo
shut down 6 GW in 2025,
France is fo shut down
nuclear power stations,
and Germany sfill has 6
or 8 GW of nuclear power
that it is to shut down in
2022. | would also point
out that the German re-
gulator has indicafed a
risk of failure. | would ask
very bluntly, when are we
planning o plunge Europe into darkness.

Laurent Schmitt - It is true that we are currently
playing with fire. | have not read this report, but within
ENTSO-e we take production calculations country
by country, then we compile them on a Europe-wide
basis. We try to harmonise them to reflect capacities
at the borders, and affempt to bring out a consen-
SUs on energy mixes to prevent countries over-inves-
ting and to produce a constructive dialogue.This is a
very sensitive discussion, because the scenarios are
very close 1o reality. We try to have the clearest view
possible on the sequencing of these shutdowns but
the situation is not clear, and therefore difficult. We
produce seasonal ouflooks that indicate the risk of
failure of supply in certain regions. This is becoming
ever more frequent and we are worried about the
situation. We are working on new capacity market
designs fo try to give price signals.

Bertrand de I'Epinois - But who is responsible for
ensuring that we have enough capacity in Europe
to avoid such blackouts? Who is responsible for the
scheduling?

Laurent Schmitt - That is the state’s responsibility.
Countries have differing strafegies on security of
supply. There is a dialogue between the regulator
and the grid operator at national level. Each go-
vernment fakes its own view of the importance of
assuring five-hour critical power. What price are they
prepared o pay for it? They do not all agree. There
are reports that summarise what exists in the way
of inferconnections but there is no clear overview of
these electricity outages. No one has a clear over-
view in the case of a major outage or the failure of
power plants. The clean energy package includes
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a debate on the adequacy of production capa-
city. But this is very sensitive information, as hackers
could have an impact on our system. Some TSOs do
the calculations for their ministry. We do this for the
Commission.

Bertrand de I'Epinois - Today our only motivation is
the massive expansion of renewables. But we can-
not have one single objective.

Laurent Schmitt - This is linked to the RTE work sche-
dule. They are scenarios for identifying the right
energy mix in ten years’ time. FORATOM should have
come to these meetings more regularly. We fry to
be as open as possible, to hold a dialogue with all
stakeholders. We can carry out analyses of stress
fests and identify needs for investing in grids. This is
a bottom-up exercise, and nuclear has its place in
these scenarios.

Jukka Laaksonen - You spoke of the need for fiexi-
bility in the grid. | went fo northern Germany a few
years ago.They were 100% up and running but there
were sometimes peaks showing that high winds
were blowing in northern Germany. What will hap-
pen if they close by 20227

Laurent Schmitt - Unfortunately, given the trend, we
know that we are in a cycle of overcapacity. We can
expect breakdowns and failures in the older power
plants. We are going to try to achieve as much flexi-
bility in the future as possible. | hope this message
can be passed on to the market. Make the most of
the energy package, it's now or never!

Yves Desbazeille - Guy, what is the impact of the lo-
fest proposal put forward on the position of nuclear
in the United Kingdom?

Guy Buckenham - It is much cheaper than anything
wind power can offer. We should mention the costs
and management of infermittency in the system.We
have learned lessons from renewables in the United
Kingdom. We can design technology and learn

lessons to apply them fo development, fo lower
costs. If there is competition for winning confracts,
it's always conducted on the basis of lowering costs.
You need to be as big as possible to keep costs
down, even in renewables. Moreover, we have to
demonstrate that we can deliver our promises and
can do the building. The next power plant will ob-
viously be cheaper. We need to learn the lessons
of these projects to improve efficiency. We need to
think more carefully about how funding can lower
the costs of capital.

Yves Desbazeille - Thank you, everyone. | suggest
that each speaker have a few minutes fo sum up.

Jan Bartak - Our message is not getting through,
we need NGOs and people outside the industry to
help us get it through. Should we do more lobbying,
collaborate with NGOs, or improve our own public
relations message? | leave the question open.

Guy Buckenham - We need the right mix, which
may vary from one country to another. Nuclear will
have a major role fo play.

Tuomo Huttunen - Market dysfunctionality is forcing
the nuclear industry fo revitalise itself. That is a good
thing.The fechnicalities of building a nuclear power
plant are complex and delays can mount up, resul-
ting in high costs.The ETS market may benefit us, but
it also benefits fransport with the electrification of
vehicles and even heating.

Jukka Laaksonen - We need to get the right mes-
sage across to journalists and the general public.To
do that we need to simplify our message to make it
more accessible.

Laurent Schmitt - Transparency should prevail
throughout the industry. Safety comes at a high
price, we need to understand the costs. We need
fo stop thinking from the point of view of our own
little world, and reinvent our business model.There
is plenty fo do, over to you to make it happen!
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Claude Fischer-Herzog, Director of ASCPE
Massimo Garribba, Nuclear Director in the European Commission’s DG Energy

laude Fischer-Herzog - First of all, |

would like to say a big THANK YOU to

the European Commission, which has
supported the Entrefiens Européens from day
one. We don't always see eye to eye, but our
biggest concern when discussing Community
policies has always been fo raise awareness
of them and to offer a critical but constructive
point of view. Once again, | would like 1o stress
the importance of the work done by econo-
mists, who have provided us with some very
interesting analyses and forward-looking pro-
posals; however, | also want to underline the res-
ponsibility of operators in what is an excellent
comparative debate between countries. The
variety of countries represented (Germany,
Belgium, Finland, France, Hungary, the United
Kingdom, Russia, Sweden, and so on) is an as-
set; so too is the broad range of actors involved,
as evidenced recently by the talks with ENTSO-
e, the European Network of Transmission Sys-

tem Operators. These talks were so successful
that | would like to suggest organising another
session of the Entretiens Européens on the role
of networks in diversifying low-carbon energy
sources, and on the place of nuclear power as
the jewel in the energy industry’s crown.

Everyone agreed that nuclear energy must
continue to form the fundamental energy base,
upon which we develop renewables, reduce
the use of gas, and eliminate coal altogether.
But the base must be more flexible. Eliminating
coal may seem an unrealistic goal, another op-
fion would be to help Poland diversify its energy
mix. It has no suitable rivers and not enough
sunshine or wind to develop renewables, so it
will have to build a nuclear industry. But it is sfill
waiting for investors to help it begin work in Po-
meranio’.

Regarding nuclear and renewables, it is difficult
to build a balanced model in Europe, let alone
in the USA where fracking and Trump's attitude

4 See The 2013 Entretiens Européens held in Warsaw and decentralised to Krokowa in Pomerania.
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fo climate change are upsetting targets, or in
Africa, which will need all of its energy sources
fo «catch up» with other parts of the world. (For-
bidding Africa from building nuclear plants
while Germany has reopened seventeen and
Europe is subsidising its coal until 2018 seems
very arrogant on the part of northern countries,
which voted against World Bank lending to
build a plant in Burkina Faso). Africa, which is
already working with China, will need Europe
and its expertise to help its companies develop
nuclear technology. Assuming that we manage
to maintain that expertisel

As for costs and prices, we will need further
clarification on those. We have made some
progress, but more is needed. It's important be-
cause our economy and our industries depend
on electricity prices, as Peter Claes, who repre-
sents electro-intensive industries, pointed out.
These industries are demanding a balanced
mix and incentives o stay in Europe. But what
kind of incentives? When the IFIEC opposes a
regulated market and advocates a liberalised
market, there is a sense of looming conflict
between market players who don’t trust govern-
ments, and governments who don't trust mar-
ket players! Yet Finland
provides clear proof
that it is better when
they work together. As
Tuomo Huftunen said,
nuclear operators are
private but they bene-
fit from a strong legal
framework. It is a good
model, but is not easily
fransferable. In France,
our companies are
either state-run or pa-
rastatal; they depend
upon the loaw which,
let’s face it, no longer promotes technology.The
objective of halving the share of nuclear power
in the energy mix by 2025 is unattainable, and it
sends out the wrong political signal to compao-
nies and to the industry in Europe as a whole,
which is also being discouraged! Unlike Russia’s
nuclear industry, which benefits from govern-
ment subsidies and could not, according to
Andrey Rozhdestvin, develop either internally or
externally without them. ROSATOM has a strong
presence in the European Union, and is pushing
for greater cooperation.

I will end by talking about the market mo-
del. | would like to say thank you to Graham
Weale who clearly, and without doublespeak,
condemned the German model with some
very revealing figures. We do not want that

model: it's expensive and it pollutes the environ-
ment. We suggest a solidarity pact that shows
due regard for our national assets and for Euro-
pean climate objectives: this means building
a diversified, low-carbon energy mix, in which
there is room for nuclear power to grow. What
do operators need? Long-term visibility, which
is not compatible with a liberalised market.
In America, several states - which have rein-
froduced market regulations to protect their
plants and jobs - are being hauled before the
Court of Justice for breaching the Constitution.
In Europe, the Commission allows contracts to
be negofiated on a case by case basis, but
this demands a lot of fime and money. We are
proposing a new market model with long-term
contfracts and a price signal that encourages
investment, alongside the spot market and the
capacity market.

Massimo Garribba - If Europe had as much
energy as Claude, it wouldn't need energy! But
| hope she won't mind if | don't entirely agree
with everything she has just said.

First, | would like to remind you that the President
of the European Commission said in his State
of the Union address
that the Commission
was in the process of
drafting a report that
will be delivered to
the European Council
next spring. The report
will discuss the role of
the EURATOM ftreaty,
how the treaty can be
made more democra-
fic, and how it fits in
with the European sys-
tem as a whole. At the
same fime, discussions
are being held on the energy system. EURATOM
has played a very important role in European
energy regulation. Some of the key principles in
the treaty must be incorporated into our Euro-
pean acquis.

I still believe that safety and competitiveness are
not incompatible; you can’t have one without
the other. Some think the Commission does not
concern itself with nuclear generation, but they
are ignoring the facts. Mr Aszodi explained that
the Commission voted on two projects, perfor-
med all possible verifications, and concluded
that the project was right for Hungary's energy
network. The project was therefore able to pro-
ceed.

The ITER project represents the future. It involves
a completely different technology, and is the
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largest project funded by the European Com-
mission. It is therefore wrong to say that there
have been no such debates within the Com-
mission. Why proceed with ITER anyway? It's a
kind of insurance policy against a world domi-
nated exclusively by renewables. The nuclear
industry lacks transparency, that's a fact; it's
also the way many people feel. You have to re-
late to people at their level. That does not mean
swamping them with technical information. It's
a difficult path to follow, but it's very important
that we do. We will review the industry at a later
date, fo see if it has changed or not.The industry
must be safe fo survive.

A few speakers have mentioned SMRs. Laurent
Schmitt encouraged us to build smaller plants,

and SMRs are smaller. Mr Huttunen explained
that Finland is adjusting its regulatory framework
fo incorporate SMRs into its network, but many
European countries are lagging behind in this
area. Lastly, we are debating what should hap-
pen to the market over the next few years. The
Commission has advised FORATOM to speak
out and make its voice heard, as you are an
important part of the electricity network. What
would happen if nuclear energy were to disap-
pear? We can’t change overnight. The market
should be shaped by operators, not by industry.
Operators, generators and designers must all
be involved in the debate, just as they are in
other sectors. It's important that we get perso-
nally involved in the debate.
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List of participants, 19 October 2017

ADELMAN Olivier Platts nuclear publications

AHOYO André-Franck ASCPE - Les Entretiens Européens et
Eurafricains

ARAVANIS Apostolos DG Research and Innovation, European
Commission

ASZODI Attila Paks Nuclear Power Plant Ltd. (Hungary)
BARON César EEP
BARTAK Jan ENGIE (Bruxelles)

BAZILE Fanny Commissariat & |'énergie atomique et aux énergies
alternatives (CEA)

BEHESHTI Abolfazl European Institutions in Brussels

BERES Zsuzsa Permanent representation of Hungary fo the EU
BEZANGER Anaiis ASCPE-Les Entretiens Européens et Eurafricains
BRAUN Pierre AREVA

BRETTE Jean-Philippe ORANGE

BUCKENHAM Guy EDF Energy (United Kingdom)

BUET Baptiste AREVA

CAMUNCOLI Luca EDF

CAZENEUVE Maria ROSATOM Western Europe

CHLOUPKOVA Jarka Women political leaders Forum and systemic
studies

CLAES Peter IFIEC

CONIAM Jon EEPS Ltd

DE L'EPINOIS Bertrand FORATOM

DE SCHUTTER Krishna ENGIE

DEBACKER Béatrice ENGIE Electrabel
DENIS-VIENOT Matthieu ANDRA

DESAMA Claude Liege University

DESBAZEILLE Yves FORATOM

DOUMONT Pierre Safety Connect Doumont bvba

DUBARRY Héléne Lorraine and Champagne Ardenne divisions,
Direccte Grand-Est

DUBUS Claude EIC Europa

DUPUIS Stéphane Permanent representation of France to the EU
EL AMRAOUI Fatima European Press federation

FAUDON Valérie Sociéfé Frangaise d'Energie Nucléaire (SFEN)
FEDYORA Nataliya Mission of Ukraine fo the EU

FELKY William GPS - ASCPE

FRANZA Marco Italian National Agency for New Technologies
Energy and Sustainable Economic Development

FISCHER-HERZOG Claude ASCPE-Les Entretiens Européens et
Eurafricains

GARRIBBA Massimo European Commission
GEIVAERTS Ann BlueRe (Luxembourg)
GEORGES Pierre S&P Global

GIOT Michel The Catholic University of Leuven
GOICEA Andrei FORATOM

GOGAN Kirsty Energy for Humanity

GRILLAT Alexandre CFE-CGC Energies

GRINBERG Michal Company AVISA Partners

HAPPEL Thomas Tractebel Nuclear

HERZOG Philippe European Commission

HULT Géran FORTUM (Finland)

HUTTUNEN Tuomo Finnish Energy (Finland)

IVANOVA Ivelina Permanent representation of Bulgaria fo the EU
IVENS Richard FORATOM

JOHANSSON Anders Vattenfall AB (Sweden)

JOHNSON Jessica FORATOM

JORANT Caroline

KEBE Aminata ASCPE - Les Entretiens Européens et Eurafricains

KEPPLER Jan Horst Paris-Dauphine University and OECD Nuclear
Energy Agency (NEA)

KRAEV Kamen NucNet

LAAKSONEN Jukka ROSATOM Energy International

LAURIE John Fission Liquide

LECLERE Robert Belgian Nuclear Forum / SYNATOM

LELIEVRE Frédéric AREVA Nuclear Power

LESNIAK Christophe European Economic and Social Committee
LIPKOVSKAYA Vera GAZPROM

LUBOMIROVA Katia European Commission DG Joint Research
Centre

LUTKEHUS Rainer Energate (Germany)

MALAYAN Karen Permanent Representation of the Russian Federa-
fion fo the EU

MALYSHEV Igor Mission of the Russian Federation to the EU
MANOLATOS Panagiotis European Commission

MANZINELLO Marine Commissariat & I'énergie afomique et aux
énergies alternatives (CEA), Bruxelles

MARIAS Foivos European Commission

MARTON Palmai MOL Hungarian Oil and Gas Plc.

MASSART Cécile

MERTENS Rony European press federation

MESIC Daniel CEZ Group

MINK Enrik Biloo Management Services

MOGNI Andrea The European External Action Service (EAS)
MOISII Roxana Permanent Representation of Romania to the EU
MUNSCH Juliette ASCPE - Les Entretiens Européens et Eurafricains
NAGY Robert PAKS Il

NAREDO Fernando European nuclear Society

NAVICKAITE Jolanta Permanent Representation of Lithuania
fo the EU

NEAU Elizabeth CFE-CGC Energies

NIMERICKA Michaela Permanent Representation of the Czech
Republic fo the EU

OPDENACKER Philippe ENGIE



PASQUIER Pauline S&P Global Ratings
PASSALACQUA Roberto European Commission
PEEREBOOM Diederik Company Burson-Marsteller Brussels

PERRAUDIN Jean-Claude Commissariat & I'Energie Atomique et
aux Energies Alternatives (CEA)

PICAMAL VICENTE Berta FORATOM

PIRARD Alex ENGIE Nuclear Development
PIRKL Tomas CEZ Group

PRIEELS René The Catholic University of Leuven
QUAGLIA Bruno EURATOM

REIN Conrad European Commission

RICHARD MORIN Justine French Association of Large Companies

(AFEP)
RONDEAU DU NOYER Francois EDF
ROZHDESTVIN Andrey ROSATOM Western Europe

SADAUSKAS Kornelijus Permanent Representation of the Lithuania
fo the EU

SAGE Marc Dentons Europe

SALDOGAN Okan The Scientific and Technological Research
Council of Turkey

SAMUSENKO Aleksandr Permanent Representation of the Belarus to
the EU

SAPY Georges Sauvons le climat
SCHAEKEN WILLEMAERS Jean-Pierre Thomas More Institut

SCHMITT Laurent ENTSo-E

SECEROV Bojana Permanent Representation of the Serbia fo the EU
SLUSARSKA Danuta APCO Worldwide

SPINACI Stefano European Parlioment

STEFANOV Stanislav Permanent Representation of the Bulgaria to
the EU

STRZLECKI Witold FORATOM

SVETIKAITE Giedre European Parlioment

SZERBIN Pavel MVM PAKS NUCLEAR POWER PLANT LTD.

TACCOEN Alain EDF

TANGUY Manon ASCPE - Les Entretiens Européens et Eurafticains
THEVENOT Caroline Permanent Representation of the France fo the EU

TREASDWELL Katie Permanent Representation of the United
Kingdom fo the EU

TSIBULYA Alexander Permanent Representation of the Russia Fede-
ration to the EU

VAINUTE Sandra Permanent Representation of the Lithuania fo the EU
VANDENPLAS Isabelle ERNST GERHARDS

VETEAU Lucie Permanent Representation of the France fo the EU
WEALE Graham Ruhr University, (Bochum, Germany)

WEST Jean-Pierre EDF

WYNN Gareth ROSATOM

YEO Tim New Nuclear Watch Europe (United Kingdom)
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ASCPE's main objective is fo bring closer civi
society players to discuss the issues surrounding the
European construction, energy in particular, which is
vitalin underpinning the development of our societies,
and fo discuss relations between Europe and Africa,
putting our “otherness” fo the test.

A consulting and fraining firm set up by Claude
Fischer-Herzog, ASCPE debates questions facing society
by bringing together the different economic and social
playersfirstly at meetings and conferences and secondly

The method used by ASCPE is to work on subjects
upstream of the public debate, within working groups
that bring fogether its various partners (companies,
associations, regional authorities, universities or national
and community institutions...). Problems are approo-
ched by examining the strafegic and political deci-
sions made by Europe and especially its aim to build an
Energy Union, and its external relations, with Russia and
Turkey in particular, and with Western Africa.

Les Entretiens Européens et Eu

Les Entretiens Européens were created in 2002 to
address the scientific, economic and social challenges
of managing nuclear waste and, from 2007 onwards,
those of the nuclear renaissance and safety stakes, in
Europe and in the world.Then, the scope broadened to
include societal questions associated with sustainable
development: food and public health; sustainable
mobility and clean cars; sustainable agriculture. Since
2010, the question of “societal ownership of nuclear
energy” has been the subject of annual conferences

Les Entretiens Eurafricains were created in 2014
following the Civil Society Summit held on 6 March
in partnership with  Confrontations Europe on the
subject of "Public/private dialogue for a new economic
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EURAFRIQUE 21 was born in Ouagadougou for all
of West Africa: the association organizes «Eurafrican
Meetings» and participates to the Entretiens Eurafri-
cains.

Les Entretiens Européens

)ébatire - Fraterniser

by organising film viewings through film festival « Une
semaine Eurafricaine au cinéma » (A Euro-African week
for cinema).

The use of various communication channels, speaking
at debates, images and the imaginary in the world of
flm are all part of ASCPE's desire to understand the
challenges facing Europe and the world, fo contribute
towards finding solutions for them and allowing our
societies to work together and fraternize.

The ASCPE team heads up working groups and
prepares Les Entretiens Européens et Eurafricains as
well as publications with steering committees which are
open to its partners. This network formation makes the
most of the benefits of the skills and expertise brought
by civil society players and opens up potential schools
of thought and ideas for action in the public domain
5o as fo contribute towards public policy reform and fo
create a Europe based on competitiveness and solido-
rity that is open to the world.

(in Hungary, in Brussels with Russia, in Poland, in France
in 2015 and in Brussels in 2016 on investment in nuclear
with the support of the European Commission and
numerous other players in the sector).

¥ Les

5 £ . L Avec e soutien et la parficipation de
“Ll Entretiens Européens =

— Les investissements dans le nucléaire en Europe :

H:- batir un cadre de long terme

pour la valorisation et le financement des projets
20 octobre 2016 - Bruxelles

partnership between Europe and Western and Central
Africa”. The aim is fo contribute towards forging new
commercial and cooperation-based relations between
stakeholders on both continents. The first meeting took
place on 3 and 4 February 2016 in Ouagadougou:
“Investing in Western Africa - developing and financing
of projects on organised markets” and will be extended
the 6th and 7th of March 2017 in Paris.
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La Lettre des Entretiens et Les

La Lettre des Entretiens Européens was created in 2003. Eleven editions have been
published upstream and downstream of the Entretiens Européens between 2003 and 2011
(in both French and English versions). From 2012 to 2014, ASCPE has helped fo publish a
number of issues of "L'Option” by Confrontations Europe, in association with the Entretiens

Européens organised by ASCPE.

The new edition of La Letire des Entrefiens Européens appeared in June 2015.Theissue  frpm
of October 2016 was published on the subject dnvestment in nuclear in Europes. )

La Letire des Entretiens Eurafricains is published twice a year.The first issue came out in

.
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January 2016, for the Entretiens Eurafricains in Ouagadougou on 16 and 17 December
2015. Anissue « Supplément cinéma » was published.The third edition of La Lettre is in preparation for les
Entretiens Européens in Paris on the 6th and 7th of March 2017

Les Cahiers restore the colloquiums organized every year on Energy and UE/Africa relations
Cinema and Eurafrique 21 supplements of the Letter are published.

Cinema is an excellent vector of knowledge of men and women in society, of their suffering and their
aspirations. It helps us fo be more open to the world. It was therefore only natural for cinema to find its way
into ASCPE's initiatives, info discussions and action for a Europe that is reconciled and open fo the world.

ASCPE is a partner of the film festival "L Europe autour de I'Europe” produced by Evropa Film Akt, and

directed by Irena Bilic.

A Euro-African week at the cinema in Paris: created by ASCPE in 2015 as part of the Entretiens Eura-
fricains, this mini festival is sponsored by « Vues d'Afrique » in Montreal and partenered with FESPACO.
It will be organized in june by EURAFRICALR the brand new association created by the Euro-African

week's friends.»

The EUROPE 21Se

ASCPE is a partner in this new seminar led by Philippe
Herzog fo exchange reflections on the future of Europe
and its civilization in the context of globalization.

[t is within this framework that ASCPE publishes the
Essays and Notes in the form of books:

Videntité de reurope TR identity of Europe,

fowards a Refounding,
by Philippe Herzog
- Combating inequality,
o M a contribution by Philippe
- Herzog, followed by a text
by Penda Mbow, the Spirit
of Sant’egidio.

Philippe He  COMBATTRE LES INEGALITES
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Penda Mbow
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Partnersin 2017

ASCPE concludes agreements with its partners.The

partners fake part in the working groups, receive the
synthesis reports and proceedings, speak at the conferences,
write arficles in the publications...

Pariners Energy / Environment: ANDRA, CEA, DG Energie
de la Commission européenne, EDF ENGIE, FORATOM, INSTITUT DU
BOSPHORE, ROSATOM, Sauvons Le Climat

Pariners EU / Africa (s): 2iE, ABPCD, AGF, ANF (association du

Notariat francophone), BPI France, ECOBANK,EIFFAGE, FNTR IAM, LOREAL,
MABUCIG, MEAE (Ministere de I'Europe et des Affaires éfrangeres), OIF
ORANGE, Cabinet ORRICK, RTE, SCHNEIDER ELECTRIC, SEFI, SOCIETE
GENERALE, SONAR

Cinema Partners: AfricaCultures, EVROPA FILM AKT, Le Studio des Ursulines,
VIDEOSPHERE

Media and Civilisation Partners: AFRICA N°1, Business Africa,
IC Publications, Leaders League, OV5TV, UP FOR HUMANNESS
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For all updates and information, dates and times
of group meetings and events, projects run by the
Entretiens, minutes from meetings and conferences,
publications, archives, and those of our partners, visit:

www.enfretiens-europeens.org

Headed by Claude Fischer-Herzog,
the feam is made up of an assis-
fant director and editorial staff of the
' Leftres des Entretiens, staff in charge of
missions and research, and advisors...

André-Franck Ahoyo, assistant director of the
Entretiens Eurafricains;

Andiis Bézanger, project manager, les Entretiens
Européens;
Jacques Bosc, cultural advisor;

Aminata Kébé, research analyst, Les Entretiens
Eurafricains;

Juliette Munsch, ediforial secretfary;

Catherine Véglio-Boileau, executive director of La Lettre
des Entretiens Eurafricains;

s

ASCPE
=/

4 rue Froidevaux, 75014 Paris - Tél. : 00 33 (0)1 43 21 96 76

Les Entretiens Européens
& Eurafricains




Ask for La Lettre and Les Gahiers
Nuclear Energy: Special Issue

Number 1~ December 2015~ 7€

Les Cahiers sens
,ﬂ.,SCFE des En‘\-re'hens Europ mm,.na!enﬂsev

e fons o cre
odl oy e decision T e anener
el o5 T L il g e f gy soonenn 0000t o, | CONE @ s
N solgary m"g‘:smrx 1ot profects fhe chi.lfew COMDlemeniory s oSS 50me | Onpage
because fhe 22 1 Mo policey g IUManices SScumvcu'ces e when [ ~Ediorey

/ COMpetifivengss %"n’uy--zw,
e poypr s

g’uude Fischer
hector Ascyg,
i, it

The societal ownership of nuclear
waste managemem

in Eurone,
q safety issue

S La Leftr
ASCPE fre October 2016
; des Entretieng Européens

Investing in nuclear

Edito Asocietal choice and commitment 1

A nuclear  ren
G5 s sucey

oin
ehallenges ostayinihe racelThebargr o, 0, 10 Whie Europes main

pervaded our
ced
aninuciear onty e 0% s:;m the, gseologwcal andimafio

forsiil being leaders. Nugiear e

atire - Fraterniser

CONTENTS

Onpage 1
~Edioria

-1€
e Decembe( 2016-7

Number

\ers
es Colns EUIOP

On pages 2ang 3

- Confoling Nucleor energy 15
Dresenve ou prospen

- Can nudlear save the cime?

égens
Claude Fischer  90UMS There wil be o
: ; uclear energy neads iong ferm

ernist % Dicc ave fo be cor
Jepatire - Fraf " s EntotensEopsens e power »gjfiiiﬁ“‘s 1> he 0l of Member States and he () s " On pages 6 ana 7
[ i whi
inform ciefes fo fa Ao o s
1°d choicol Market iberaisation 1 pcifzué’ v’Q“’ challenge and make an | on vn:cshl E,.:’: R
ars o

nuclear industry in Eyroy
POOr substitute for inglusf

Investment in

clear energy i

ih 19y is not an economic

o s reat challenges of our fime: climae, g, 21 @
O sustainable development an s o o9OPY

hs seen a deciine of | ~Dimanting end waste
ompefition has bes management
beena | Ggs
On pages 10
ociefal choice among | - Tanng ond pecreon
e fulure of fechy G
[eray is ailso hundreds | *2uking o bngiem romework 1o

October 2017 - 4€ oo o | Pl

S La Lettre o

ASEEE des Entretiens Européens

} Edito  Defending . In summary ' for oy
an“‘g P ourindustry and our internal market - ent of compar

Pe. and of indust
ol potcy Iy generally Andi c

Questons or the ebae

Los Enietions Europé,
October 20 Brusees ™
aanvesirents i ucioar

¥ in Europe. Building o
: N 1ong-fom amework o aliow
attre - Fraterniser These Stbra Mg
will need firm
Buide everything;

e world.This fieet
buid new power

The competitiveness of nuclear

Poverly in fhe world is @ reminder fo us that indusiry andl growth are inferlinked. No growth

od i projects are implementeq and the

without indushy,nor qualified jobs! The postwar

innovation and industry, which boosted large-scale development in Westem counries, | JorHors Keper iocaues fereebals arket defers longerm

But the indusfial innovation back fhen produced a large amount of CO2, and foday | acanomiss answer our questonss chment and enctonaianen. of e, % "

human activity and consumption are posing threas fo fhe planet. We have fo invent a | on page 4. erThese are fhe Isation of their energy

new kind of growth: develop an industry without C02, clean agriculture, clean transport. Rerlaunching the ambifion 60 yecrs ssues that will be debated in

Europe wants to make a confribution and has decided to fake acfion on the environ- S A T

ment.For energy. it has adopted an ambitious dlimate package. But by uniaterallyfocu- | PeessEe

Claude Fischer  sing on renewables. it has created adverse efiects which run counter fo fhe safely and | “Couer tianis proiomie or o
Drector of biectives it had previously sef! The German seemsto | -a. This binding - commfme

prove that compensating for the end of nuclear production with renewables is not pos- from planned and seriol nuciear the world fo. arasicol ent calls upon

sible;tsimply leads fo having fuelsiThe sion s g | -Consaren cimincle. rapc Y 12GUCe and! then

toadapt the morket nuclearwhich | 1O generated by o S 995 emissions
¥ human activit. It s g vityg)

would only represent 20% of electricity production in 2050 compared fo 50% fenewables. | e Frvond srctegy
However the nuciear indushy has managed to create growth and jobs without pollufing | on pages 8 &9

he climat \

associated wih nuckear and manage e waste f produces, and European diectives on | wihuckarpouer ;‘:’ W(;'“bun unprecedented challenge: fo
safety have made Europe the safest region in fhe workd. Why would we want anyining | “Russ. Europe  an essenial co> fend o an explading work

perci i1 condifons orsusapryacer 0100

istainable development

else? Viould his mean lefing fhe anfinuciear dedlogy win? Those | P90 104 o
e at ihe same fime forgoing e aner.

who advocate for this are offen the same people preaching about | Unsod stes puting reguiton

[ its deciine. We have fo think ‘investment fo invent new development | bock info nuckear ies that have powered fh
models and not underestimate fhe problems wih jobs and compefi- | -Afer Souh Afca.eryo.a now lution for two cenfuries on: r:"‘dusma\ revo-
Hroness e ond fcan ofomic pover souree of extoorinary humon e,
impoverishment T N progress.

1 The compefifiveness of nuclear is being questioned Too expensive? | -Nuclear energy :a commited ploer Contnues on
In France, the depreciated Generafion 2 could be extended by | indving local economies page2
10 yars, 20 even, vith 20% profabify..The challenge s in moving fo | ~Eece
the 3¢ generation. All the studies prove that, in an organised sector, on pages 14 & 15
it would be compefitive, even when compared o fhe prices of wind | “Ncclear energy and Renewaibles
tomake 2

and solar energ) ifwefactorinth
up for the base reduction, would skyrocket, as explained by Graham Wedle in this letter. | on page 16
A European sector would allow for costsharing, the creation of a series effect and for | -Poposols orlong ferm investment
European indusry to play ifs ighful ole in the world. Several of the world's regions have

developed fechnology fo respond fo their popuiations’ mands. Afica this and has
enormous demographic and industial challenges o face. It will need Europe in order fo grasp fully the fechnology.
Sffing ts industry? nuclear,

iens 13 Xavier Ursat fells us in this issue. What is prevenfing the European Union from defending its market and s industry? The
E“ﬂe“ dogma of liberalisation? But energy. and especially nuclear,is not a commadity like ofhers it s a public good which has
00" d o be defended and regulated The Commission knows how fo find the means when it comes fo adapting the market to

20“\ 0‘ boost investment n renewables. With the Winter Package, it he d price signalling and of State
marke reform with longrferm confracts

"

aid, but incenfives and puilic guarantees have been refused for nuclear. f needs
fors and region: s part of infemally

e\s but it needs an industrial policy that involves
smart public-private relafions, and encourages European and infernational investment partners k.

With States having made difierent energy-mix choices, we have fo respect those fhat want o be able fo maintain and
develop nuciear. That way the European Union could focus more on ifs envionmental objectives for indushy. And during
this fime of Brexit, it needs o be able fo coordinate the infemal markefs frade and polifical stance, in keeping with the

renewal of European indusfry.

jort of

ings of Les
edings -
vt e PP proce Bruss

—

With the support @

es
oz Entretiens Européens The challenges

e of the competitiveness of nuclear
T in Europe

19 october 2017- 8:30 - 6:00
Hotfel Marivaux - Bruxelles

" Les Entretiens Européens
A gﬁ & Eurafricains

4 rue Froidevaux, 75014 Paris
Tél.: 00 33 (0)1 43 21 96 76

www.entretiens-europeens.org



Les Entretiens Européens since 2003

- October 2016 in Brussels:

Investements in nuclear energy in Europe. Building
a long-term framework to allow the upgrading and
financing of projects

- April 2016, les Entretiens Européens in Brussels :

Energy security in Europe. Which interdependencies

with third countries?

October 2015, les Entretiens Européens in Brussels:
The social ownership of nuclear waste
management in Europe, a safety issue

- November 2014, les Entretiens Européens in Paris:
Towards societal ownership of nuclear
waste management

- October 2014, les Entretiens européens in Brussels:
How to finance the move towards carbon-free
and competitive electricity on the European
market?

- October 2013, les Entretiens Européens in Warsaw
and Krokowa:
A civil society initiative for nuclear in Poland

- April 2013, les Entretiens Européens in Brussels:
EU/Russia Dialogue. Nuclear sector: competition
and cooperation

- June 2011, les Entretiens Européens at the University
Foundation of Brussels:

Bulgaria, Hungary, Lithuania and the Czech
Republic... The economic challenges of sharing
European safety

-2011 in Brussels:
Sustainable agriculture (4 lunchtime-debates)

-2010 in Budapest:
Nuclear energy in Europe, from acceptability
to social ownership

-2010in Paris:
Sustainable mobility and clean cars
(after 8 lunchtime-debates on biofuels)

-2009 in Brussels:
Food and public health

-2008 in Brussels:
Nuclear energy, a global public good

-2008 in Paris:
The revival of nuclear energy in Europe
and worldwide

-2006 in Berlin:
Europe invests again in nuclear energy

-2006 in Paris:
The legislative issues in France and in Europe
for nuclear waste management

-2005 in Reims:
Ethical and democratic issues in nuclear
waste management

-2004 in Barle-Duc:
Financial and economic issues in nuclear
waste management

-2003 in Nogent:
Scientific issues in nuclear waste management

Minufes and summaries are available on
www.entretiens-europeens.org
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MEET THE NEW FACE
OF LOW-CARBON ELECTRICITY.

In France, the electricity generated by EDF in 2014 produced fifteen times
less carbon than the European average for the sector, thanks to a mix

of 84% nuclear and renewable energy. We are proud of the women and men
who are constantly innovating and combining their strengths to make
EDF the champion of low-carbon electricity.*

EDF 552 081 317 RCS PARIS, 75008 Paris — Photo : Alexandre Guirkinger.

Join our teams at edf.fr

Penly nuclear plant, Normandy.

* Source: PWC report: The European Carbon Factor — Comparison of CO, emissions by Europe’s largest
power utilities. European average in 2014: 313 kg of CO,/MWh — EDF France: 20 kg of CO,/MWh.



