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NUCLEAR ENERGY AND ITS CONTRIBUTION
TO THE ENERGY AND CLIMATE SECURITY
OF EUROPEAN UNION

Nuclear power plays an important role in ensurimg $ecurity of electricity supplies in the
EU. It combines ecological and economic attributes,reduces dependence on fossil fuels
and helps to avoid huge amounts emissions of cadlmxide to the atmosphere per annum.
The biggest challenge for the EU's nuclear powdusiry is aging fleet of nuclear reactors.
Therefore, if the EU wants to maintain the curggotential of nuclear power, Member States
must make significant investments in order to bedgproduction capacities that will be lost
due to closure of aging power plants. In the loergnt perspective to replace nuclear power
with renewable energy would be counterproductieeanise it would mean to maintain a large
share of fossil fuels in the EU's energy balance.
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1. NUCLEAR POWER IN THE EUROPEAN UNION

Nuclear energy has a significant share in the Edergy balance, providing a high
degree of energy security and helping to reduceams about electricity supplies security.
It provides up to 26.9% of electricity productionthe EU, and around 11% in the world
(2014%. The remaining part of the electricity is genedatiem burning of hydrocarbons
(coal, gas, oil and renewabie)n April 2016 there were operating 129 nucleacters
(with a capacity of 120 GW) in 14 countries of #8EU Member States that were produc-
ing more than a quarter of the electricity in thé, Bhile only in one country - France, there
were 58 reactors producing almost half of the Btlislear power.

Nuclear Fleet developed in stages from the dect@8ties of the XX century, but the
peak was in the 80s of the twentieth century (éafigin France, Belgium, Germany, Swe-
den, Italy, and Great Britain). The slowdown periodk place in 90ties of the last century
after the Chernobyl disaster in the former USSR8@)9causing a decrease of nuclear
energy popularity Since then, the installed capacity of nuclear goremains relatively

1 Dr hab. Tomasz Miynarski, prof UJ (Tomasz Miyikars Associate Professor at Jagiellonian
University).

2 EU energy in figuresStatistical Pocketbook 2015, s. 13, 16, 36, M0c¢lear energy statistics
Eurostat 2016, http://ec.europa.eu/eurostat/gtatiexplained/index.php/Nuclear_energy_statis-
tics (access: 2.05.2016).

3 Other sources of electricity in the EU are fodsdls like coal (26.7%), gas (16.6%), renewable
(27.1%), petroleum (1.2%), and other non-renewéh&2%s).

4 M. Schneider, A. FroggatfThe World Nuclear Industry Status Report 20P4ris, London,
Washington, D.C., July 2014, s. 119-120.
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stable. Reactors are located mainly in Westernigufm eight countries of the EU-15). In
2014, there were operating 112 units and two resaetere under construction: in Finland
(Olkiluoto-3) and in France (Flamanville23)he remaining blocks under construction are
Mochovce-3 and Mochovce-4 in Slovakia (VVER-440/2j%) and Cernavoda-3 and Cer-
navoda-4 in Romania (CANDU-6 type). Advanced wdddspreparation build blocks take
place in Temelin-3 and 4 (Czech Republic), and kinkPoint C-1 & C-2 in the UK,
Hinkley Point C-2 (EPR type) in the UK. New nuclddocks are planned in the Czech
Republic, Slovakia, Hungary, France, Bulgaria, RommaSlovenia, and Poland. Also, Cro-
atia is considering the construction of the nucfeawer plant on its own territory (at the
moment it has a 50% stake in the Slovenian Krslabetau power plant).

In the EU, we can distinguish among states supgootethe nuclear power (e.g. France,
United Kingdom, Czech Republic, Hungary, SlovalRamania and Bulgaria) and those
that maintain nuclear energy (Sweden), but do fat pew investments in nuclear instal-
lations (such as Belgium and Spain) or countriasdicided to move away from this source
of energy (Germany). The attitude of countries talsathe development of the nuclear
energy are very diverse, which comes from an imiteeof various factors including eco-
nomic (in Europe the nuclear industry creates ppsts an estimated 780.000 jobs), envi-
ronmental, social, political and as well conceorifuclear safety and security of electricity
supplie$.

Countries that do not have nuclear power and dlaet to install it include Austria (it
buys electricity from nuclear power plants in thee€h Republic, Slovakia, Germany, and
Switzerland), Denmark (it buys electricity from hegr power plants in Sweden and Ger-
many), Greece (it buys electricity from a nucleampr plant in Bulgaria), Italy (Italy
imports large amounts of energy from the French @wiss nuclear power plants, Italian
nuclear energy program was terminated after therr@igl explosion and the national
referendum November 1987), Ireland (imports eleityrifrom British nuclear power
plants), Portugal (imports electricity from the 8izh nuclear power plants ), Cyprus and
Malta’.

Initiation of the cooperation in the civilian nuateenergy sector at the European level
has begun with the establishment undiée Treaty establishing the European Atomic
Energy Communitf1957) by six countries (Belgium, France, Germatayy, Luxembourg
and the Netherlands). In contrast to the Europeamr@unity, the Euratom did not merge
with the EU and retains its separate legal idenfibe aim of the organization is a peaceful
cooperation in the development of the nuclear teldgy, research and radiation safety
standards among the Member States. A special imitiperformed by the Euratom Sup-
ply Agency (set up in 1960), which implements Epddicies related to supplies of nuclear
materials, and is a party to purchase contractspanfibrms functions in nuclear energy
research and development. In the EU uranium omined in small quantities and con-

5 Both projects are significantly delayed in timed asignificantly exceeded the originally planned
budgets.

6 Europe— Wide Jobs MapForatom, http:/foratom.org/public/topical-pulations/8649-europe-
wide-jobs-map/file.html (access: 6.05.2016); T.thMuadlak, Energetykagdrowa w Unii Europej-
skiej ,Polityka Energetyczna”, t. 12, z. 2/1, 200938-55.

7 Energetyka gdrowa w Unii EuropejskigjNarodowe Centrum Badakdrowych, 22.12.2013,
http://www.atom.edu.pl/index.php/component/contitle/59-ej-w-unii-europejskiej/74-ener-
getyka-jadrowa-w-unii-europejskiej.html (acces€522016).
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sumed for domestic needs, therefore imports ofgymranium are almost 100% of needs.
The main sources of uranium supplies are (2014aklastan (27%), Canada (17%), Russia
(18%), Niger (15%) and Australia (13.5%)

Table 1.Existing and planned nuclear reactors in the EU

Country 2015 nuc_lear Reactors operable Rf;ﬁégfczgger Reactors plannedReactors proposed
generation at March 2017 at March 2017 at March 2017 | at March 2017
TWh | % e No. | MWe net No. MWe grogs N .gﬂr\é\ées No. gﬂr\é\ées
Belgium | 248 | 375 | 7 5943 0 0 0 0 0 0
Bulgaria | 14.7| 313 | 2 1926 0 0 0 0 1 1200
gé‘;fh 253 | 325 | 6 | 3904 0 0 2 | 2400 1 1200
Finland 223 | 337 4 2764 1 1700 1 1200 0 0
France 419.076.3 | 58 63,130 1 1750 0 0 0?? 17507
Germany | 86.8| 141 | 8 10,728 0 0 0 0 0 0
Hungary | 15.0| 527 | 4 1889 0 0 2 2400 0 0
Lithuania | O 0 0 0 0 0 0 0 2 2700
gﬁtg‘ser' 39 [37 |1 | 485 0 0 ol o 0] o
Poland 0 0 0 0 0 0 6 6000 0 0
Romania | 10.7| 17.3| 2 1310 0 0 2 1440 0 0
Slovakia | 14.1| 559 | 4 1816 2 942 0 0 1 1200
Slovenia | 5.4 380 | 1 696 0 0 0 1 1000
Spain 548| 203 | 7 7121 0 0 0 0 0
Sweden 545 343 9 8849 0 0 0 0 0
UK 63.9 | 18.9 15 8883 0 0 11 15,605 2 2300
EU 815.2|c27% (128 (119,421 |4 4392 24 29,045 8 or 9/9600

Source: World Nuclear Power Reactors & UraniunRequirements, WNA May 2017,
http://www.world-nuclear.org/information-library/aatry-profiles/others/european-union.aspx (ac-
cess: 3.06.2017).

European nuclear industry covers all phases dfulecycle from uranium conversion
(before enrichment) to the processing of the sheif yet energy companies based on the
principle of the free market, order various sersigethe field of conversion, enrichment
and fuel production also outside of the EU. Uranzanversion is conducted in Comurhex
plants in France (part of the group AREVA grouppriBgfields Fuels Ltd in the UK,
NUKEM in Germany, and relatively small productioapacity plant in Pitesti, Romania
processing uranium for use the CANDU type reaétassanium enrichment is completed
in French plant Georges Besse Il, and English-D@&ehman Urenco plants in Capenhurst,

8 Nuclear Power in the European UnioWworld Nuclear Association, May 2016, http://wwvesd-
nuclear.org/information-library/country-profileshars/european-union.aspx (access: 5.05.2016).

9 Do 2010 roku istniat brytyjski BNFL (British NucleE&uels Limited) w Sellafield dokornagy kon-
wersji uranu.
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Almelo, and Gronau (they provide approx. 70% of/®es in the EU. French Cogema
La Hague plant deals with the whole process of petidn and processing of nuclear fuel
including the recovery of uranium from spent fuel.

In the European Union, in particular, the Westeandpe, there is a significant degree
of interconnections of electricity transmissionwnatk (European electricity transmission
infrastructure is 70% based in North - Western &ndth Europe — ranging from Portugal
to Finland). It is expected that the electricityrkas in the Czech Republic, Slovakia, Hun-
gary, and Romania will soon be integrated withrist of Europe. Poland is partially con-
nected with the of the north-western region throtlgh underwater line to Sweden. The
possibility of integration of Italy depends on theccess of the EU — Swiss negotiations
regarding the connection of their power system® ddmpletion of the single energy mar-
ket (IEM, internal energy market), including thedticity market, is the key to reliable
electricity supplies in the pan-European dimensinoluding usage of that generated in
nuclear power plants.

The EU has some of the most advanced legal anditadlstandards of nuclear safety
in the world, which is an absolute priority for tB®iropean Commission. Following the
accident at the Fukushima Daiichi nuclear safetpdards were tightened even more espe-
cially in the control of radioactive waste and dpeuclear fuel and radiation protection,
and also a comprehensive risk assessment (steéssdénuclear reactors were introduced.

2. TOPOGRAPHY OF NUCLEAR ENERGY IN THE EU MEMBER STATE S
PROPONENTS OF NUCLEAR ENERGY

France has the most developed nuclear programmeh wiakes them the world leader
in building reactors, their servicing, and procegsiuclear fuel. After the United States,
France is placed second in term of the numbenidfasi nuclear reactors (58 reactors in 19
power plants operated IBfectricité de France, ED); and is the world’s largest producer
of energy in nuclear power plants in per capitangras well as the second, again after
USA, in the total installed capacity (and the latge the EU). Power plants are spread
throughout the French territory, especially neegdaivers or on the coast. Nuclear energy
covers ca. 40% of the total energy consumptiomefcountry, and has 76% share in elec-
tricity production (2014). Production and export eéctricity is an important pillar of
French economy conducive to offsetting the tradartz® and job creation (estimated at
410,000 in the direct and indirect sectérsfrance is also one of the few countries in the
world to reprocess spent nuclear fuel at the pEMGEMA in La Hague. French gained
their experience in nuclear power during the rededone on the military use of nuclear
energy, and the oil crisis of 1973 caused the Frgogernment of Pierre Messmer to launch
the industrial programme of nuclear power develapno@ 6th March 1974, which aimed

10 Tricastin : l'usine d'enrichissement Georges Bélsdgtp://www.areva.com/FR/activites-887/site-
du-tricastin-lI-usine-d-enrichissement-georges-bédsml (access: 5.05.2016).The plant is based
on an Eurodif consortium, which operated in thequel978-2012. France (via SET company) is
currently expanding its production capacity in thiga, building in a joint venture project with
Urenco, a new Tricastin enrichment plant Georges®éls planned to reach a full production
capacity in 2018.

11 T. Miynarski, Francja w procesie uwspoélnotowienia bezpigsh@a energetycznego i polityki
klimatycznej Unii Europejskigkrakéw 2013, s. 65.
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to make power production independent from exteresburces. This changed the energy
situation of France, and the 1970s passed undesidigan “all-electric, all-nucleartqut
électrique—tout nucléaijePresident Francois Hollande announced the ramtuotclear
energy in the mix from 75 to 50% in the energy baéaof the country, although the main
motive for this decision was the poor technicaldition of the nuclear facilities, as almost
half of the reactors within the next decade woulteethe end of their operational term,
which prevented a rather sudden shift from theneldygy at nearby fututé

EU countries with nuclear power plant(s)

EU countries without a nuclear power plant

Mon-EU countries

Fig. 1. Nuclear energy in Europe

Source: Nuclear energy in the B European Nuclear Safety Regulators Group (ENSREG,
http://www.ensreg.eu/members-glance/nuclear-eu.

A country which is currently planning the constiantand intensive development of
new nuclear power plants is the United Kingdonthinfirst half of 2015, UK had 16 blocks
working, producing over 17% of the electric powengrated in the entire country. In the
1950s the power capabilities of the country werstigdased on coal — its share in elec-
tricity generation amounted to 99%As a departure from coal was apparent, mainly due
to the increasing costs of mining but also havenigative impact on the environment, it
was decided to develop nuclear energy. The firatgoglant unit was launched in 1956 in

12 Even as a presidential candidate, Frangois Hi#laleclared the closure of 24 from the 58 reactors.
13 G. JezierskiEnergia pdrowa wczoraj i d#, Warszawa 2005, s. 463.
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Calder Hall, and the next respectively one, twal #mwee years later. All nuclear power
plants have been located on the seashore, asiidertgate cooling system used seawater.
British Energyis one of the largest producers of electricityhia UK. The British nuclear
industry is self-sufficient in terms of conversi@mrichment, fuel production, processing,
and disposal of waste. UK has all the facilitiesded for the fuel cycle including processing
plants. Britain as one of the few countries inwWald who has both uranium enrichment
plant at Capenhurst which uses centrifuge techiyolagd is included in the international
URENCO consortium, as well as a plant producingniura-plutonium MOX fuel plant at
Sellafield*. Almost all the British civilian nuclear power fittes need to be replaced by
2023, however, the British government, in a docunestitiedThe UK'’s Nuclear Future
states that nuclear energy will play a significaié in the energy mix, and the government
will present its plans to adapt the nuclear industrorder for it to play a leading manufac-
turing rolé®. United Kingdom is planning to acquire about 16 @¥\power from nuclear
energy. Some of the reactors are operated by ERFgi¥which has obtained permission to
build two new reactors atHinkley Point C(there plans to construct four new reactors
until 2030).

Nuclear power is under development also in Finlavitereas of 2015 there werefour
nuclear units (delivering 34.6% of the electricdgmand), and two more were under
construction. The construction of the reactor ikildbto was a part of the government’s
strategy to achieve the objective of a zero peroemease in emissions in comparison to
1990 under the Kyoto Protocol. No power from the3Qinit forced Finland to use the ETS
instrument to compensate for the greenhouse gaséea in the country.

In Central-Eastern Europe, since 1950s, nucleaepbas been developed on the basis
of Soviet engineering solutions, and with the suppd Soviet technicians. As a result,
Slovakia operates four nuclear reactors, which pcednore than half of the country’s elec-
tricity (56.8%). In 1958, the Czechoslovak governbfast began construction of a nuclear
power plant in Bohunice (now Slovakia), completad1972. Additional WWER-440
V-230 units supplied by Atomenergoexport were catee to the network in 1978 and
1980 (V-1 plant), and Mochovce-1 and Mochovce-hidavere launched successively in
1998 and 1989. In 1995 the government approveda o complete Mochovce-3 and
Mochovce-4 reactors, commissioned for 2017-18. 8 hee six Russian-designed reactors
functioning in the Czech Republic at two power pdarDukovany and Temelin (four
WWERSs 440-213 and two WWERs 1000-320). They pro@&8é of electricity (2014) for
the Czech Republic. In 1978 the construction ofdbkovany power plant began — the first
nuclear power plant in the present Czech Repuldiid/ERs-440 V-213 were designed by
Russian Energoprojekt, and built by Skoda PraHagyWwent into commercial operation in
the years 1985-1987. In 1982 the construction efpfant in Temelin started. Temelin
reactors began operation in 2000 and 2002 witHitlaacial assistance of the Export-Im-
port Bank of the United States, and technology begpy Westinghouse. Czechs plan to
increase the share of nuclear energy in the ermaltgnce of their country in view of 2040,
so that it becomes the main source of electrigibgpction with a share of 58%.

14 |bidem s. 466-467.

15 The UK’s Nuclear Future, Industrial strategy: gomerent and industry in partnershipiM
Government, https://www.gov.uk/government/uploagtésm/uploads/attachment_data/file/
168048/bis-13-627-nuclear-industrial-strategy-tks-ouclear-future.pdf (access: 5.05.2016).
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There is only one nuclear power plant in Hungaityased in Paks. It has four WWERSs
440-213, and provides more than half of the eleityrfor domestic consumption (2014)
The units were completed in the 1970s and 198@srasult of interstate agreements with
the Soviet Union, so the four units in Paks willlbaeached the end of their operation in
2012-2017. In November 2005 the Hungarian Parliamecided to extend the operation
of the plant by another 20 years, for all four tees (in 2030 they will have been working
for 50 yearsy. Additionally, in March 2009, the Hungarian pantient approved the con-
struction of two additional reactors at Paks, whiolsts will be covered in 80% by a loan
granted by Russia.

Romania uses nuclear technology to produce powdchaamounts to almost 20% of
electricity*®. The first commercial nuclear power plant reaatoRomania was established
in 1996, and a second one in May 2007. 32% of tketricity produced in Bulgaria is
provided by two blocks of the Kozloduy power plémtated 200 km Northwest of Sofia.
The first commercial nuclear power plant reactoBirdgaria became operational in 1974.
Four of the six reactors was closed as a restilteoEU accession agreement. The other two
WWERSs 1000 now have a license until 2017 and 2@21He operator picked up efforts to
prolong their activity from the current 30 to 50aye (it is possible to achieve a 10-year
extension). The Bulgarian government strongly supthe development of nuclear
energy, although financial issues constitute aifiggmt limitation.

3. COUNTRIES DEPARTING FROM NUCLEAR ENERGY,
OR MAINTAINING ITS SHARE IN THE ENERGY MIX

Resignation from nuclear power is not an easy thivitich is showcased by Sweden,
which 25 years ago decided to phase out nucleaepo¥s a result of the referendum in
1980, the nuclear programme would be ended by 28@@ever, in 1994, the government
set up a commission, which submitted a report ¢oimga statement that a complete eli-
mination of nuclear energy by 2010 would be ecomaity and ecologically impossible. In
June 2010, the Swedish parliament decided (by tetesy to maintain its nuclear pro-
gramme but new power plants might only be builbject to the closing of the existing
oneg®. The country has ten operating nuclear blockschvipirovide approx. 40% of do-
mestic electricity (20149.

Belgium and Spain are the countries who kept nu@rargy but without any plans for
new investments. In the first one, nuclear powewiges about half the electricity. In 2003,
the Belgian Parliament passed a law prohibitingcthestruction of new reactors and short-
ening the life of currently working to 40 years,ialhmeant in the case of changes in the
energy policy, nuclear power plants will be shutvddoy 2025.

16 Nuclear Power in HungarnyVNA, November 2015, http://www.world-nuclear.ordéifCountry-
Profiles/Countries-G-N/Hungary (25.04.2016).

17 Nuclear Power in Hungary...,

18 Nuclear Power in RomaniaVNA, January 2016, http://www.world-nuclear.onddirmation-li-
brary/country-profiles/countries-o-s/romania.asaecess: 23.04.2016).

19 M. Schneider, A. Froggafthe World Nuclear., s. 130.

20 Nuclear Power in Svaen, March 2016, http://www.world-nuclear.org/infation-library/coun-
try-profiles/countries-o-s/sweden.aspx (25.04.2016)



204 T. Miynarski

Spain maintains seven reactors, although the cgantroratorium on new plants an-
nounced by the government of Prime Minister Joss Zapatero in April 2004, assuming
a gradual withdrawal from nuclear energy for grofittancing of the development of re-
newable energy sources. In 2011, the governmenelsticted the life of nuclear plants to
40 years, which means keeping nuclear power feslitintil 2021. The future of nuclear
energy in Spain is uncertain but the role of thisree of energy was strengthened as a result
of consistent high cost of subsidizing the develephof renewable energy sources.

Among countries maintaining nuclear energy in tbendstic energy balance without
plans for its intensive development you can findideands (one reactor at the power plant
in Borssele received permission to operate to 2083 Slovenia (37% of electricity de-
mand), where there are plans to extend the lith@feactor built in 1981 to 2043.

An example of an EU Member State where anti-nucdeatiments are very strong is
Germany. Their main source of electricity is cdéi@ugh renewable energy (wind, water,
biomass, photovoltaics) is up 26%, while nucleangroprovides only 15% (the same as
much as wind and solar power — 14.8% in 2014.).|&&rcenergy is planned to eventually
be replaced by renewable energy. German supponufdear energy was very strong after
the oil shock of 1974. The popularity of the idéaivironmental responsibility propagated
by numerous NGOs and the Green Party, as wellka#ulting aversion to nuclear power,
has grown in Germany since the early 1970&fter the German reunification in 1990, all
reactors designed by Soviet engineers were closédlsmantled for safety reasons, and
the disaster at Fukushima-Daiichi accelerated #astbn on the temporary closure of
seven of the seventeen oldest active reactorg fmfdre 1980). The government’s decision
to decommission all the reactors by 2022 was aorespto the public concern and demon-
strations against nuclear power in Germany. Gernaautgred the path of energy transition
(Energiewendg becoming one of the biggest promoters of clinmt&ection policy and
the development of green technology but at the dames transforming from an exporter
to a net importer of electricity (using nuclear powlants in France, Belgium, the Nether-
lands, Switzerland, and the Czech Republic ).

4. NUCLEAR ENERGY AND THE FIGHT AGAINST CLIMATE CHANGE
IN THE EU

Air pollution is a major environmental problem geated largely by the energy sector,
hence, the global climate change reinforces thepgetive of the development of nuclear
power as a carbon-free energy source. There isse ¢ihk between greenhouse gas emis-
sions (GHG) emissions and combatting climate chaagenergy production is one of the
most environmentally damaging industries. Givengtmving demand for energy, the re-
duction of emissions from the energy sector wilcbgcial to mitigate the effects of global
warming. Climate changes force to re-evaluate thieeat model of the global energy sys-
tem, based on intensive use of fossil fuels, aadsfiorm it into a low-carbon economy,
which promotes the popularization of nuclear engagya non-carbon power source.

The priorities of EU energy policy are: supply ségudiversification) and decarboni-
sation of energy production. In view of the factttB7% of the EU’s electricity comes from
nuclear power, and further 27% from renewable smjrthe EU generates more than half

21 R. Bajczuk,Odnawialnezrédia energii w Niemczech obecny stan rozwoju, ginpsresu i wy-
zwanig Raport OSW, Warszawa 2014, s. 12.
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its electricity with no greenhouse gas emissiongl®ar energy is thus a proven source of
low-carbon electricity and has an important rolpley in achieving the goals of the climate
and energy policy framework by 2030. The Europeatential for nuclear power to avoid
emission ranges between 700 million tonnes of €f the share of nuclear were to be
replaced by the current energy mix and 300 miltmmes of CQif nuclear power were to
be replaced by g&s

The European Union is the leader in stopping cknediange, and openly aspires to play
the leadership role worldwide in this regard (thecalled “climate leadership”). The ambi-
tious climate policy results in establishing veegtrictive thresholds for the reduction of
GHG emissions. The flagship instrument of the EUcllobliged the Member States to
adapt energy policy to the standards of low-careoonomy was th€limate &Energy
Packageadopted in 2008, which set a goal of reducing Gé¢t@ssions by at least 20%
compared to 1990, and increased the share of epeoglyced from RES (from 8.5%) up
to 20% of total energy consumption in the®E T he new reduction thresholds were adopted
at the European Council on'2224" October 2014. The document established a newtthres
old limit for GHG emissions in the EU by 2030 a#td% reduction to 1990 in sectors
covered by the EU Emission Trading System (ETS{, glanned increasing the share of
renewables by 27% across the EU (not the Membée<$jtat the same setting an objective
to improve energy efficiency by 2080Adopting new reduction restriction meant, in fact
the EU had started walking the path defined byBhergy Roadmap 205om March
2011, which assumes the decarbonisation of thérieieg sector (reduction of CQof ca.
96-99% in comparison to 1998)The EU promotes creating the economy with low coa
consumption (low-carbon economy), narrowing thenalie policy goals of reducing emis-
sions of CQ to cut back consumption of coal as an energy sourcpractice, two non-
carbon sources of electricity generation are preterenewable and nuclear energy, which
consequently opens broad prospects for at leasttamaing the significant role of nuclear
energy in the EU’s energy balance.

22 Ch. Egenhofer, G. Still, N. Fujiwariaking the most of the G8+5 Climate Change ProcAss
celerating Structural Change and Technology Diffasim a Global ScaleCentre For European
Policy Studies, Brussels 2008, s. 37.

23 Directive 2009/29/EC of the European Parliament afthe Council to improve and extend the
greenhouse gas emission allowance trading schethe @ommunity; Decision No 406/2009/EC
of the European Parliament and of the Council oA@8l 2009 on the effort of Member States to
reduce their greenhouse gas emissions to meet tmenQGoity’s greenhouse gas emission reduc-
tion commitments up to 2020; Directive 2009/31/EGhefEuropean Parliament and of the Council
of 23 April 2009 on the geological storage of carldioxide; Directive 2009/28/EC of the Euro-
pean Parliament and of the Council on the promaifdhe use of energy from renewable sources;
Commission Decision of 24 December 2009 determinifigt of sectors and subsectors which are
deemed to be exposed to a significant risk of aatbakage.

24 Conclusions on 2030 Climate and Energy Policy Fraork European Council 23-24 October
2014, Brussels, 23 October 2014, SN 79/14. The pwaliny instrument to tackle climate change
in the EU has become the European Emissions Treglistem (EU ETS), establishing emission
limits at the level of companies, requiring thenbtoy permits to emit carbon dioxide within the
arbitrarily set the limits of available emissiofoalances.

25 Energy Roadmap 205&uropean Commission Staff Working Paper 2011.Tdwichent is con-
sidering, among others, scenario of 15%-20% shieteotricity produced by nuclear energy in
the middle of the XXI century.
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In October 2007, the European Parliament suppdnedevelopment of nuclear energy
as a necessary option for the EU enéigyespite the fact the European Commission offi-
cially maintains a neutral stance towards nucleavey, in May 2008, the President of the
EC at that time, José Manuel Barroso, speakingeaEtiropean Nuclear Forum in Prague,
said that “nuclear energy can make a significantrdoution to this battle against climate
change. Barroso also recalled that energy from nuclessidin reactions has become one
of the cheapest forms of energy production, anddcprevent the European market from
the devastating effects of fluctuations in oil pgcAccording to the EC, decarbonisation of
the economy (by increasing the use of renewableggrspurces and nuclear energy) will
be a recipe for becoming independent from energyims and diversifying the energy mix.
Decarbonisation of the economy has become oneeofnthin objectives oA Framework
Strategy for a Resilient Energy Union with a Forddrooking Climate Change Policy
adopted by the EC in February 26313n this document, the EC notes that the transitio
a low carbon economy offers great opportunitiegeims of growth and employment. “New
business sectors, new business models, and neprgdibes will emerge. Technological
leadership must be followed by the developmenindustrial production capabilities or
technology supply chains across Eurdfe”

States supporting the development of nuclear pawktarch 2013 (United Kingdom,
Bulgaria, Czech Republic, Finland, France, Hunghithuania, Netherlands, Poland, Ro-
mania, Slovakia, and Spain) have joined forcegaonpte the importance of this source of
energy in the EU’s energy balance. In a joint ntérial statement on nuclear energy in
Europe, they expressed the belief that nucleaggream play an important role in the future
energy mix with low carbon dioxide emissions in Elg, expressing the desire to continue
with the implementation of low-carbon technologfe3he group of countries supporting
nuclear power will, however, shrink after Brexig i& will change the balance of nuclear
policies in the EU, because Germany and otherss{@&elgium, Spain, Italy) had taken
steps in recent years to reduce their reliancetomia powe?l. The UK’s exit from EU

26 Rezolucja Parlamentu Europejskiego (2007 / 2091) (f\24 padziernika 2007 roku arédtach
energii konwencjonalnej oraz technologiach energetych,Parlament Europejski, http://www.
europarl.europa.eu/sides/getDoc.do?pubRef=-//EP/THA+20071024+ITEMS+DOC+
XML+VO0//PL#sdocta23 (access: 30.04.2016).

27 J.M. BarrosoEuropean Nuclear Energy ForyrRrague, 22.05.2008, SPEECH/08/259, Press Re-
lease, http://europa.eu/rapid/press-release_SPEBIH® en.htm (access: 30.04.2016).

28 Strategia ramowa na rzecz stabilnej unii energatgg opartej na przyszociowej, Bruksela,
25.02.2015r.

COM(2015) 80 final, http://eur-lex.europa.eu/resource.html?uri=cellad46c90-bdd4-11e4-
bbel-01aa75ed71a1.0007.02/DOC_1&format=PDF (ac86934.2016).

2% |bidem,s. 19.

30 Joint Ministerial Communiqué on Nuclear Energy Europe London, 12th March, 2013,
https://www.gov.uk/government/uploads/system/upddaitachment_data/file/140109/fi-
nal_EU_Nuclear_Energy Communiqu_.pdf (access: 80052

31 The UK nuclear industry is critically dependemnt Buropean goods and services in the nuclear
supply chain. That's why leaving Euratom British leac industry becomes less competitive (the
UK will increase its own nuclear costs) and wilpexience further delays in nuclear projects reali-
sation. Brexit will also negatively impact the tnagliof electricity with the EU energy market. In
2015, UK was the net importer of electricity fromaRce and the Netherlands composing 5.8% of
the total electricity supply to the UK.
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structures also means losing a powerful ally infifjlet against global warming, because it
can re-open the debate on the European climates ¢pgal030, threatening dilution the

European ambitions of GHG reductfénFor the UK Government nuclear industry has
a strategic importance, and for this reason theegowent “will seek alternative arrange-

ments” allowing to continue civil nuclear coopeoatiwith the EG°.

The policy of subsidizing green energy in many Elurdries has caused protest of rep-
resentatives of the nuclear power sector, who pdiout that this high-tech branch of the
national economy, creates an opportunity for doimestmpanies to be the suppliers of
products and services. Consequently, in July 20ité, EU Member States (plus Slovenia),
which have developed civil nuclear power indusgnt a letter to the EC demanding equal
opportunities for nuclear energy in regards to ogloeirces of low-carbon energy in the EU,
so it can play a greater role in energy securitgtanable development, and the reduction
of greenhouse gas emissions. “In our view, nuategrgy, for its physical and economic
characteristics, is entitled to be treated as dig@nous source of energy with respect to
energy security, having an important social andneatic dimension... Nuclear power
stations insofar as they are compliant with thenbgy safety standards, bring significant
benefits to EU decarbonization, energy security @mhomic growth. In this respect, the
European leadership in nuclear industry should lesepved... it is important that the
market failures and the need to hedge againsttimess risks are accounted for in order to
create the necessary market conditions for investinenew nuclear build projects in Eu-
rope. A technology neutral approach creating allplaying field for all low-emission
sources is cruciat*. Therefore, it is extremely important to createaaqunditions for the
development of production technologies without Gét@issions.

European institutions are aware that tackling dem@hange by promoting low-carbon
economy must take place in parallel with the harzetion of energy policies subjected to
transformation and adjustment of economic poli@esl the development of nuclear energy
can facilitate breaking the connection between esoa growth and increasing emissions.
Due to the highly advanced age of European nugleaser facilities, one cannot expect
that nuclear technology will be the recipe for tolacarbonisation of the EU economy. This
would require the development of a nuclear energgqamme on a large scale. However,
nuclear power can significantly help efforts toued greenhouse gas emissions, to support
the emancipation of the import of energy resoursimulate innovation economies of

82 C. Mathieu, Brexit et énergie : vers un accord perdant-per@ant=RI 10 Février 2017,
https://www.ifri.org/frlespace-media/lifri-mediaséxit-energie-vers-un-accord-perdant-perdant
(dostp: 15.02.2017).

33 The UK Government has confirmed that it will vdthw from Euratom, so this would require
renewing a number of bilateral cooperation agredsngnthe field of nuclear energy (including
agreements within the Euratom Treaty itself). Curbélateral nuclear cooperation agreements are
based on application of the Euratom safeguardsneegin: The United Kingdom’s exit from and
new partnership with the European Unjdmttps://www.gov.uk/government/uploads/system/up-
loads/attachment_data/file/589191/The_United_Kimasloexit_from_and_partnership_with_
the_EU_Web.pdf (dogb: 15.05.2017)Brexit and Euratom: No rush to eRjtWorld Nuclear
Association 20 January 2017, http://www.world-nuclear-newg/\@rBrexit-and-Euratom-
No-rush-to-exit-20011701.html (dest 20.01.2017).

34 Ten nations petition Brussels for nuclg@rorld Nuclear News, 4.07.2014, http://www.world-n
clear-news.org/NP-Ten-nations-petition-BrusselsAiociear-0407141.html (access: 15.04.2016).
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member countries, and act as a link in the transtion of energy before a significant
increase in the share of renewables in the EU gnarg.

5. PROSPECTS FOR NUCLEAR ENERGY IN THE EU

Nuclear power output grows in all major regiongtaf world apart from Europe. The
European Commission predicts a further declineradpction capacity of nuclear power
plants in the EU by 2025, taking into account tgang reactors and concurrent decisions
of some Member States to discontinue use of thkeauenergy or reduce its share in the
energy mix. It is estimated that more than 50 ef1R9 reactors currently operating in the
EU will be closed by 2025 while Germany's decision to terminate its nucleagram
and the new French legislation in terms of the gyné&ransformation, will reduce the share
of nuclear energy from 75% to 50% in electricitpquction, leading to drastic reduction
of the EU’s nuclear potentil According to forecasts, this trend will be rewsersn 2030,
when new reactors are connected to the networlofgan Commission estimates that by
2050 EU’s nuclear power plants generation capauiltyrise slightly and remain at a con-
stant level between 95 and 105 GWe (which can decgely as a result of life extension
of existing units). At the same time electricitynind increase is forecasted, therefore, the
share of nuclear power plants in its generatiothenEU will drop from the current 27%
level to 2098’. Most of the 211 nuclear power plants in the E$ Wailt in the years of
70-80ties of the twentieth century, causing theraye age of nuclear reactors around 30
years. With a standard 40 year life of reactors$ th@ans that many units will need to be
closed soon. It is estimated that by 2030, EU’dearcpower capacities lost as a result of
the unit’s closure (due to the end of its servife br for political reasons) will outweigh
the newfound capacities of new reactors. Therefareecrease of the current nuclear
capacity of the EU (120 GWe) is expected.

In order to maintain nuclear power plants genegatapacity between 95 and 105 GWe
in the EU by 2050 and later further investmentsr dre next 35 years. The energy system
transformation in line with the strategy for theelgy Union will require significant invest-
ment in new power plants to replace most of theteyd production capacity, estimated by
the European Commission at 350 - 450 billion &urbhe total investment in the nuclear

35 As of October of 2015, 89 reactors were eventudbsed in Europe, but so far only 3 reactors
were completely dismantled (all in Germany). Euapeperators of the nuclear power plant esti-
mated that the decommissioning of nuclear powentpland radioactive waste management in-
cluding disposal in deep geological 2050. You wékd to spend 253 billion euros, the European
Commission estimated that in the years 2015 to 2@8®e required to invest from 3.2 to 4.2
trillion in energy supply in the EU.

36 EC puts figure on maintaining nuclear capacityNA April 4, 2016, http://www.world-nuclear-
news.org/NP-EC-puts-figure-on-maintaining-nucleapacity-0404164.html (access:
20.04.2016).

37 Komunikat Komisji,Przyktadowy program energetykidrowej przedstawiony na podstawie art.
40 traktatu Euratom w celu uzyskania opinii EurogigjgoKomitetu Ekonomiczno-Spotecznego,
Bruksela, 4.4.2016 r. COM(2016) 177 final, s. 4, #ifpc.europa.eu/transparency/reg-
doc/rep/1/2016/PL/1-2016-177-PL-F1-1.PDF (acceS94£2016).

38 |bidem s. 5.
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fuel cycle (including lifetime extension of exiggimunits, improving safety and waste dis-
posal processes) in the period 2015-2050 is estiat 650 to 760 billion eutd

In October 2015, the association of national orzgions supporting nuclear power de-
velopment and the nuclear industry in the EU - FORBM, proposed the launch of 100
new nuclear reactors between 2025-2045, with d t¢efgacity of 122 GW, which would
allow to maintain the current nuclear power plgragential in 205¢P. Restoration of 120
GW of nuclear capacity by 2050 means theoretidalkyconstruction of approx. 120 units
over the next 35 yedfs That's more than three per a year. Meanwhilegesi2000, only
five new blocks have been completed in the EUhHg’s and the global fleet of nuclear
reactors gets older. So far as the world's mogigile scenario is stagnation, or replacing
closed units by new reactors in order to maintaeghare of nuclear energy in the global
energy mix at current levels, but in the EU it$eié rather foreseen a regress of nuclear of
nuclear power. The future of nuclear energy co@dntproved by change in its classifica-
tion within Kioto ProtocolClean Development Mechanism (CDitanks to the advantages
it poses in reduction of CO2 emissions for the safkéhe environment. So far, however,
suppliers of civilian nuclear technology were urtassful in lobbying for recognition of
nuclear power projects eligible under the CDM. ltedi social acceptance in the EU and
the lack of strong investment (only four reactonsler construction in 2016, see. Tab. 1),
caused that European nuclear energy industry anby limited extent will help achieve
energy - climate policy objectives by 2030.

6. CONCLUSIONS

Nuclear power plays an important role in ensurlmgsecurity of electricity supplies in
the EU. It combines ecological and economic attebpi.e. reduces dependence on fossil
fuels and helps to avoid huge amounts emissiorsnion dioxide to the atmosphere per
annum. Nuclear energy together with renewable gneugplies across the EU more than
half of electricity from carbon free sources. Tord-term alternative - allowing the reduc-
tion of greenhouse gas emissions are renewablgyeseurces of energy, however, nuclear
power can serve as an intermediate solution ietieegy transformation, serving as a quasi-
domestic energy source to provide competitive gldtt prices, with no greenhouse gas
emissions.

The different attitude of Member States to the ttgument of nuclear energy is a result
of the impact various factors including politicastorical, economic, environmental, social
ones, and as well connected to issues of nucléetysand security of electricity supply.
The biggest challenge for the EU's nuclear powgustry is aging fleet of nuclear reactors.
Therefore, if the EU wants to maintain the currpatential of nuclear power, Member
States must make significant investments in oraéatance production capacities that will

39 |bidem s. 6-7.

40 FORATOM on PINC: maintaining nuclear’s current azipato reach EU energy goals 2050, Oc-
tober 2, 2015, http://www.foratom.org/newsfeedst8tatom-on-pinc-maintaining-nuclear-s-
current-capacity-to-reach-eu-energy-goals-2050.fandess: 8.05.2016)uclear FissionSETIS
magazine, No. 7, October 2014, https://setis.eopueu/system/files/Setis_magazine_07_
2014_web_version.pdf (access: 8.05.2016).

41 New nuclear power plants are designed to opéag0 years so they could produce electricity by
the end of the twenty-first century.
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be lost due to closure of aging power plants. Aeothsue are necessary investments in
order to extend the life of some reactors, decomioméng activities and challenges of
nuclear waste long-term storage.

In the long term perspective to replace nucleargromith renewable energy would be
counterproductive, because it would mean to mairaaiarge share of fossil fuels in the
EU's energy balance, which emit a lot of pollutaRsnewable energy sources can not be
a substitute for nuclear power, if the EU inter@splement its ambitious climate targets.
Renewable energy sources rather will not developuzh a scale to allow at the same time
replacement of both: the fleet of nuclear reacamis conventional power plants. Therefore,
nuclear power, being based on low-carbon technetognd significantly contributing to
the security and diversification of supply showdchain an important component of the EU's
energy mix in the perspective of 2050 and beyond.
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ENERGIA JADROWA | JEJ WKLAD W BEZPIECZE NSTWO
ENERGETYCZNE | OCHRON E KLIMATU UNIl EUROPEJSKIEJ

Energetyka gdrowa odgrywa istotnrolg w zapewnianiu bezpiecagtwa dostaw energii
elektrycznej w UE. kczy atrybuty ekologiczne i ekonomiczne, tj. ograaizalenos¢ od
paliw kopalnych oraz pozwala unikh emisji do atmosfery olbrzymich #oi dwutlenku
wegla rocznie. Najwikszym wyzwaniem dla unijnego przemystu energetyéirgwej jest
starzenie sifloty reaktorow gdrowych. Dlatego tg jesli UE chce utrzymédotychczasowy
potencjat energetykiaglrowej, pastwa cztonkowskie mugzpodjé znacace inwestycje
majgce na celu zrownowanie dostaw mocy, ktére zostamtracone z zamykanych
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wyeksploatowanych elektrowni. W dlugoterminowej gpektywie zagpienie energii
jadrowej energi odnawialra byloby niekorzystne, albowiem oznaczatoby utrzymahwego
udziatu paliw kopalnych w bilansie energetycznym. UE

Stowa kluczowe:energia gdrowa, bezpieczsstwo energetyczno-klimatyczne, Unia Euro-
pejska.
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