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The primary objective of theli I 1§ SQa Sy SNH& L2 Arélded Aedds Of the sbdieyA & F & (
and economy, at competitive prices and in a fashion compliant with the environmental
requirements. Within the following decades, the goal thus defireedxpected to be determined by

investment needs related to the development of the production infrastructure and by participation

2F t2fFyR Ay (KS AYLI SYSyihlidAzy 2F (GKS 9daNBLISI Y
the structure of electricig generation mix will have to be gradually changed from -cigtbon

emission sources to zero emission and-emvission source5Nuclear power is of special importance

in this context: it ensures reliable supplies of electricity with no emissions gfdd€is (particulate

matter ¢ PM), sulphur dioxide (SJ nitrogen oxides (N} and other particulate and gaseous

pollutants.

An argument in favour of implementation of nuclear power technologiehéxcbuntry is the need

to provide appropriate energy sedty for Poland. This is achievable, mainly, through the
diversification of the fuel base and production of energy at reasonable cost, while taking into account
the environmental challenges. Modern nuclear power plants have a proven track record ofisgtisfy
these requirementg.

Construction and operation of NPPs will yield benefits in terms of energy security whilst having an
advantageous bearing on the energy market. Development of nuclear power engineering shall:

1 decelerate and, in a longer run, prevehe increases in energy prices;

1 keep the prices of energy stable, as the cost of nuclear fuel is relatively stable and resistant to
large fluctuations;

1 ensure safe and continual supply of fuel: the nuclear fuel material (mainly, uranium) is
acquired frompolitically stable countries, its quantity required for operation of an NPP is
small and easy to store for a number of years.

The priorities of Polish energy policy regarding nuclear power have been determined in the
document entitied Energy Policgf Poand until 203F, item 4c¢ W5 A GSNBEAFAOL GA 2y 2F
St SOGNROAGE ISYSNIGA2Y (GKNRAzZAK G(KS I dzy OK 27F ydzC

It is anticipated that consumption of electrical energy in Poland will be on a rising trend, owing to the
O 2 dzy (i NéetediecoBokicIgrowth and the present relatively low consumption which is non
maintainable in the longer run. The Eurostat data as of 2011 places Poland #eartty amongst

EU countries with respect to annual peaipita consumption of electricity, withparox. 4,100 kWit
GKFG AazxX YdzOK-1Dasdragasof apgtal. 7,900 kWhQ 9!

! These terms follow the categorisation proposed by EC in its docuBdriEnergy, Transport and GHG Emissions: Trends to

2056 5850SYO6SNI HAamMoX LI® ncd ¢KdzA I Wi SNB S ¥nhissambeigyleah ¢odlf dzRS yd
technologies (e.gCCS).

2 The most recent generation 1l and llI+ reactors comply with the safety/security requirements as set forth in the EC stress

tests.

% As published iMonitor Polski official journal of the Republic of Poland (hereinaftdi), as an Appendix to thnotice of

the Minister of Economy of 215 SOS Y6 SNJ wnnd 2y GKS { (IMP$fQE10, 8l & Nhall).lDeet A O& (2
document was approved by way of Resolution of the Council of Minister2@®2/2009, of 18 November 2009, on the

Energy policy of Polanhtil2030(unpubl.), as amended by Resolution no. 157/2010 8f28ptember 2010 r. (unpubl.).



An updated forecast of demand for fuels and energy until 2688 it that the demand for final
electricity will increase by ca. 36%, i.e. from 119.1 TWh as of 2010 té T8th in 2030. This means
that the demand will be growing at 1.5 per cent annually on average, in spite of projects rationalising
the consumption of energy being implemented in line with the EU requirements. To satisfy the
growing electricity consumptioneeds, it will therefore be necessary to increase the output. Beside
the new highefficiency coafired power plants, construction of netype capacities will be necessary

¢ including nuclear, those based on gas arE5.RAs per the forecast in question,etitapacity
installed in generation sources ought to increase to approx. 44,500 MW by 2030, up from approx.
33,500 MW in 2010, i.e. by around 33%.

Since 1980, Poland has been a net importer of energy; with a limited potential of domestic primary
energyNB & 2 dzNDS&> GKS GNBYR gAft 06S adaAldGlFAYySRd t2f 1)
production of electric energy will not suffice to ensure energy security to the country. The ongoing

work on excavation of shale gas is at too early a stagedesaswhether this particular source could
substantially alter the Polish energy mix.

The presenday fuel structure of Polish electrical power engineering took shape after World War 2,

when the country was forced to primarily use its own resources ascédfa deficit of foreign
OdzNNBy Oe T2NJ Ll2aaAiofsS LIHz2NOKFasSa 2F AYLRNISR FdzS5¢
NPP project has regrettably solidified the structure in question.

In spite of the decrease trend observable, 2012 saw the shareadfirc electricity production hitting
85%.

Meeting by Poland of the EU requirements regarding 15% of renewable energy in the gross final
energy structure by 2020 will imply significant increase in the shar&sfiflRthe energy mix, in spite
of the prevalat high production cost for renewable technologies.

According to the aforementioned forecast regarding the demand for energy and fuels until the year
2030, which takes into account the expected effects of implementation of effectiveness projects, EU
requirements for restricted emissions, and forecast prices of fossil fuels till 2030, adding nuclear
power technologies in the generation sources mix past 2025 proves to be advantageous. It will
enable Poland to reduce carbon emissions in the electricalepandustry whilst alleviating the
increases of electricity prices caused by high outlays on reduced carbon emissions. For these reasons,
after 2050, nuclear power units ought to play an essential part in the mix of new baseload power
plants.

Taking intoaccount the expected increase oERand investments made in the new coal sources
defined in Chapter 4.1. hereof, the capacity structure of electricity sources ought to look in 2030 as
shown in Fig. 1.1. This particular analysis is based on conservasive@®ns with respect to
technological and economic parameters of nuclear power industry.

Chapter 4 compares the planned investments in new production capacities against the option of
realistic development of nuclear power industry.

In spite of the incresingly stringent environmental requirements, coal will remain the most
substantial energy material used for production of electric energy and heat. Within the coming
twenty years, i.e. by 2030, it is assumed that the coal sector ought to ensure fuelesupblich

* An updated forecast of demand for fuels and energy until 26%E S.A., June 2013.



would enable Poland to maintain the electricity output from hard and brown-ticed power plants
at 98.3 TWh in 2015, 97.2 TWh in 2020, and 88 TWh in 2030.

The purposefulness of implementation of nuclear power technologies in Poland in thextarfte
carbon reductions is proved as legitimate by the McKinsey report tiealuation of the potential
for reduced emissions of greenhouse gases in Poland untif.20B6 report implies that for a
structure of fuels that would theoretically ensure thergest possible reduction of G electricity
production, use of nuclear sources is the most advantageous and profitable §ption.

In turn, a study of the costs and expenses of electricity prepared on order of the European
Commission has confirmed thatenarios based on a significant share of nuclear componentq20%
30%) prove to be cheaper and safer compared to those based on increased proporti@s’of R
Nuclear power industry is a stable and safe source of electric energy, which is nowadays taken

advartage of by fifteefi of the twentyT A S5 9! aSYoSNJ { il dSazx yR Aa

electric output. On the European level, nuclear is recognised as a technology which allows for
YySSiAay3a GKS 202500A0548 &Sihadmaps 1KS 9! 04 SySNEHE

3 Gas turbine

50,00(
| 1o

45,00 PP_Geotherm

PP_Wind_Offshoi
40,000

s PP_Wind_Onsho
35,00( CHP_Biog;

[ PP &CHP_Bioma
30,000 -+

CHP_G:

25,000 CHPHardcoal

MW net

mmmm CHP Industrial

20,00¢ I PP_Pumped stora

15,00( mm PP_Nucle:

PP_Gas_GT

10,00 mmmm PP_Hard coal_Ne

N PP_Hard coal_C
5,00C
PP_Lignite_Ne

N PP_Lignite_O

—»¢— Net capacity demar

() [§V] ~ w w [ Ny ~ w w o
- — — - - N N N N N [s2]
o o o o o (@] o o o o o
N N N N N N N N N N N
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Being an advanced technologguclear power implies the necessity to provide highly qualified
human resources displaying not only high technological/technical and managerial culture but also

® Compiled in 2009 on commission of the MinistfyEzonomy.

®See Chapter 4.2., Fig. 4.4.

"Increase/decrease trends in electricity costs and expeas¢EMA 91704 final report for DG ENERinuary 2013.

5Ly Of dzRAYy3 / NRBFGAFISE sKAOK K2fRa |+ pm: aKFENB AY btt YND]2
° Energy Roadmap 205G0OMR011) 885, a CE Communication of Tiecember 2011.
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shaped by a system of values that is rooted in the sense of responsibility for safety,ysesmuouit
assurance of quality and standard of life of the present and the coming generations.

If Poland opts for nuclear energy, it will be enabled to fulfil its sustainable development obligations
and to ensure supplies of electricity at reasonable cosgeoling the environment requirements.
This implies effort taken to prepare the appropriate regulations encouraging such investments but
also taking into account a lortgrm vision of functioning of the nuclear power sector and its fong
term effects.

It is of high importance that an independent, competent and professional nuclear supervision be in
place. The quality of the technology applied and the transparency of the process of its
implementation, with an inbuilt reliable information component, give grosirfdr soliciting social
acceptance for this technology at each stage of preparation and delivery of the nuclear power
development programme.

Taking into consideration a future prospect of development of nucteahnologies, it is essential

that cooperatio is in place for the development of a next generation of power reactors with
enhanced operational parameters as well as for spent nuclear fuel and radioactive waste handling
solutions. Reasonable, safe, and socially acceptable radioactive waste manageomaf the key
elements of the functioning of the nuclear power industry.

The nuclear power sector bears full responsibility for the functioning of this particular branch of
economyg from the moment the investment is prepared, through to its implensgitn phase, safe

and economical operation and utilisation of nuclear power facilities and their subsequent
decommissioning, and implementation of the spent fuel and radioactive waste management
solutions. Such responsibility on the part of the investoas)l operator(s) starts the moment the
investment decision is made, and it only ceases after the decommissioning of NPF has successfully
been completed.

The preparatory actions related to the launch of nuclear power in Poland have to be carried out
within the specified legal framework established with respect for the international laws and EU
regulations as well as in line with the recommendations of the International Atomic Energy Agency
(IAEA). Such actions also draw upon the experiences of those ceunthieh have implemented
nuclear power with success and under social acceptance.

Taking into account the scale of the means to be involved, the nuclear power development
programme is the greatest undertaking in the history of the Polish energy sector and in the/guost
economy as a whole. Apart from the economic questions, the paiknkienefits of its
implementation embrace a broad spectrum of phenomena across various areas of life. A powerful
nuclear sector is a source of progress, innovation, and higher professional standards in areas such as
electrical engineering, materials engereng and technology, mechanicstomatic controlcontrol
engineering, information technology, chemistry, and medicine. The programme is an expression of
an economic policy that identifies the significance of equable development of all the perspective
sedors of economy, including the high technologies industry.

Owing to its comprehensiveness and scale, the venture under discussion must be implemented with
support of international organisations having the necessary knowledge and experience, illustrated by
a rich collection of standards, guidelines and recommendations; even more importantly, such
organisations ought to be willing to share such knowledge. In particular, IAEA, -&ifti€iod



Nuclear Energy Agency (NEA) are the case, as is cooperation withimaiional initiatives (also
implemented under the auspices of such organisations).

The primary areas of such cooperation definitely include:

1 safety and security, including nuclear safety, physical protection of nuclear facilities and
materials, and safguarding of nuclear materials;

f SRdzOF GAy3 KAIKE&@ ljdzZr t AFASR f1 062dz2NJ F2NOS F2NJ
public/civil service part;

1 ensured accessibility of nuclear fuel and safety of its supply;

1 bhandling of spent nuclear fuel and radioagtiwaste.

L!9! Q& LyYyGS3aINIGSR bdzOf SFNJ LYFNI adNHzOGdzNE wSGASs
support to all the countries implementing the nuclear power opttdn.

It has to be remarked that, given the geopolitical determinants of todaydtheslopment of nuclear
power is also connected with the need for Poland to meet its obligations regarding prevention of
proliferation of nuclear weapons and nuclear materials.

The existing analyses of legitimacy of implementation of nuclear energy industpland, the
international development trends in this industry, and the experiences of the countries that have
been operating nuclear power facilities (NPF) for a number of years show that nuclear power is a safe
technology that enables production ofeeftricity at a reasonable cost, which proves to be lower than
that of other generation technologies. Nuclear power technologies are, moreover, zero emission
technologies; a factor of crucial importance for meeting GHG emission reduction targets establishe
for Poland.

The governmental decisions of 2009 have initiated the activities aiming at implementation and
development of nuclear power. However, the way from the decision to prepare the programme ftill
the startup of the first nuclear unit is a timeonauming process; hence, an effective action
programme needs to be prepared in order to reach the target in the shortest time possible.

The presentPolishNuclear Power Programm®NPP)shows the scope and organisational structure

of the actions indispensablfor the launch of the nuclear option, for ensuring safe and efficient
operation and utilisation of NPFs, their decommissioning after the operation period is over, and for
ensuring safe handling of spent nuclear fuel and radioactive waste.

Ve NI RSGIFHAE A 2F LbLwQa YAdarzy (G2 t2fFyRs 488 / KFELWGSNI po



1.1. SUMMARY ©ACTIONS TAKEN TATE

Independently of the work on thENPP, since the adoption by the Council of Ministers of Resolution

y2o

n w2y GKS 1 O0GAzya (2 oS8 (F1Sy (2"REa&HSt 2L v

2009, actions preparing Poland fdevelopment of nuclear power industry have been consistently
implemented.

The following actions have been completed, in the respective areas:

1. Institutional framework enabling development of nuclear power sector:

f
f
f

Government Plenipotentiary for Polish Near Power has been appointed;

t NAYS aAyArAadSNRa LYGSNRSLI NIYSyGlrt ¢Fai C2NO¢
Social Advisory Team to the Government Plenipotentiary for Polish Nuclear Power has been
established;

Nuclear Energy Department has besgt up as part of the Ministry of Economy (ME) of the
wSLJzot A0 2F t2flyRZ (Fra1SR 6AGK adzoadlyiigds
NEfFGSR (12 GKS dzAaS 2F ydzOft SN SySNHe F2N KS
the National Atomic Engly AgencyNAEA; Polish abbr., PAA) has been restructured and its

personnel potential reinforced in view of adaptation to the needs of nuclear supervision for
the nuclear power industry.

2. Legislative framework:

1

an amended version to the Act titled tfjBolish] Atomic Law has been compiled and enacted
(in force as from 1 July 2011);

a Law on preparation and delivery of investment projects in the area of nuclear power
facilities and their accompanying projects (in force as fréhiuly 2011);

a total o twenty pieces of secondary legislation to the Polish Atomic Law have been
prepared and issued, determining in detail the nuclear safety and radiological protection
(NSRP) requirements for specified types of actions and facilities, among other aspects;

Pdand has actively participated in the work on the draft Council Directive 2011/70/Euratom;

adraftamended At Wt 2f AaK ! G2YAO [ 6Q AYLI SYSyGAay3a /2
has been prepared,;

Poland, through NAEA, is taking active part in the catipil of draft Directive amending
Council Directive 96/29/Euratom;

Poland, through NAEA and ME, is taking active part in the compilation of draft Directive
amending Council Directive 2009/71/Euratom;

Poland, through NAEA and ME, has been involved in réwetire IAEA guidelines and giving
opinions thereon.



3. Educating and training of human resources for nuclear powaated institutions and
enterprises:

' In the period of 2009 to 2012, Polish ME, in cooperation with the Commissafiad® Sy SNB A S
atomique S G | dzZE SYSNBA SA AtbniicSENafdy iarid A\Besnativie/Efergies ( K S
Commissiojy has held a series of training and traineeship programmes or sessions for
representatives of Polish scientific milieu, -called educators. As part of the related
cortract, several dozen delegates travelled to use the training opportunities in France.

1 Between 2009 and 2013, a dozenso higher (tertiary) education institutions have launched
faculties, majors or areas of study connected with nuclear power engineeAnfgw
universities and colleges have opened postgraduate studies in this field.

1 2012 saw the preparation and publication of learning titles in nuclear power engineering:
- abrochure entitledPoznaj atonuBettoknowli KS ! i2YQ8 Yy R SRdzOF A2y
- aneducational movi€oznaj atonu@Bttoknowi KS | 12 Y Q8T

- instructional materials for secondaschool teachers of natural subjects, entitled
t2Ra&GI & Sy SNBEIKES] A | 2ARRNER @5F2 b dzOf SI NJ t 2 6 SNB
- a multimedia education ki y S NH S i & 1 &b W bedd@RWER] gofffering dearning
training for secondary and uppeecondary school students.

1 In the first half of 2013, piletested course material was published in countrywide
knowledge portals for teachers (SCHOLARIS and@®SVCEQWEZiUjun portaf?).

4. Informative and educational actions:

Beginning with 2009, a series of informative and educational actions have been implemented with a
view to enhance public knowledge on nuclear power. Public opinion polls each time reported a low
level of knowledgen the society, which in turn caused that support for, or resistance against, nuclear
power were based upon feelings, rather than a reliable factual foundation.

Therefore, the Ministry of Economy inaugurated, as frorfi Rfarch 2012, an information campaign

entitted Poznaj atomt 2 NBRT YI gAl 2Y& 20WRSia 062 11 v 0B |1 (2 ¥dd
t2fFyR 6AGK SySNHe2Q8X FAYAy3 Fd LINRPGARAYI GKS t
power and technologies. The campaign included a number ofractinaking use of traditional (the

press, radio, publications) as well as modern communication tools (social media, social debates); a
website was launchedwfvw.poznajatom.pb = | f 2y 3 A GK (GKS @Amurityd: A 2 Kod pola z o s t zmigniony
portals (Facebook, Twitter); advertising campaigning was carried out in the media; direct public
enquiry was held with regional civil servants of the Weeteranian and Pomeranian Provinces [in
Polishg22Sés RT g2 1 I OK2 Ry &ruiabgr2oNddicatiénal lpizbheaidhh fvereS
Ad&dz2SRI AyOtdzZRAY3 ySegaLl LISNBQ {-goSevhinénh abd miedd JLI SY S
representatives to Finland was organised; moreover, there were numerous debates, seminars,
lectures and meetings conceny the implementation oPNPP.

™ The abbreviation stand for thiational Centre for Supporting Vocational and Continuing Education.


http://www.poznajatom.pl/

LY HamoX 2¢Ay3a G2 GKS {iGFrGdSQa o0dzRISGEINE aAiaddz d
promotional campaigning within Poland, the campaign in question was limited and based on the
alyAaldNRQad 246y HKeddiices. Relafidhs \Wehe yeonih@ell with all the interested

groups of recipients, through actions consisting in organisation of, and participation in, numerous
d20ALt RSolFLGSazx SRdzOFGAzylt | OlA2y&X 2Nkhakddzoft A Ol
become quite an active and popular forum for discussing nuclear power matters.

Also the investor pursues his informative and educational actions, mainly on a local level.
The NAEA also carries out its information activities, as required by the law.

Knowledge on nuclear power is proactively popularised by the National Centre for Nuclear Research,
the Institute of Nuclear Chemistry and Technology (INCT) as well as by certain universities or
colleges.

5. Ensured supply of nuclear fuel:

In 2010, a studentitled An evaluation of potential occurrence of uranium mineralisation in Poland,
based on the outcome of geologieatploratory worksvas compiled, which confirmed that uranium
deposits occur in Poland.

6. Research facilities:

1 The National Centre for Niear Research [NCBJ] was formed by merger of two institutes.
One of the units set up within the NCBJ is a Nuclear Power Engineering Department, whose
responsibilities extend to actions related to implementatiorPbiPP.

1 ThelINCT and the Institute of Nuclear Physics, Polish Academy of Sciences (IFJ PAN) have
joined activities to implemenPNPP.

1 ME has taken over frolNAEA the tasks related to assignment of subsidies for nuclear safety
and radiological protection (NSBP) whosaimbeneficiaries are nuclear power research
organisations.

1 On request of ME, the National Centre for Research and Development (NCBIR) has activated
' &GN §S3A0 NBA&ASINOK LINRP2SOG 2y WeSOKy2f23AS8
power. The projectwill make it possible to interrelate the research pursued by Polish
scientific teams with the research performed elsewhere, and to prepare scientific and
technical personnel for Polish nuclear industry. Its implementation will also contribute to the
implementation of actions related to spent nuclear fuel and radioactive waste.

1 NCBJ is involved in the Allegro project aimed at building a-g@weration reactor in
O22LISNIGAZ2Y 6AGK t2fFyRQE +AaS3INIR DNRdzZLJ LI |
Allegrois2 yS 2F (G(KS G(KNBS o6FaArad LINra2SOia oSAay3a NB
at developing I\generation reactors. NCBJ joined the programme oh@&lzy S HnAnMH ® b/ .
experts will be working on construction of a helitomoled fast reactor. The techtagical
concepts under development are aimed at more effective use of nuclear fuel and reduction
of the amounts of radioactive waste.

7. Management of radioactive waste and spent nuclear fuel:

1 A Team has been established for compilation dflaional planfor the management of
radioactive waste and spent nuclear fUBIPMRWSNF), a scheme that has been joined by



representatives of the offices and institutions dealing with radioactive waste and spent
nuclear fuel management.

1 Work has been initiated to identifthe site for a new lowand mediumlevel radioactive
waste storage facility. The consortium, led by t#®lish Geological Institute (PGI)
commenced the actual work, backed with the specific funding raised for the purpose by the
National Fund for Enviranental Protection and Water Management (NFEPWM [Polish abbr.,
bCh| B.D?

1 Analyses indispensable for the compilation of M@MRWSNFRave been carried out.

1 Recommendations regarding the management of radioactive waste and spent nuclear fuel
were prepared ad approved by the Minister of Economy in August 2012 to form the basis
for the preparation oNPMRWSNF.

1 A working group has been set up for supporting the concept of deep geological radioactive
waste storage, by way of the construction ofPalish Undergrond Research Laboratory
(PURL), joined by ME, PGI, and other interested institutions. The Group seeks, among other
things, to support scientific research on storage of spent nuclear fuel and high activity
radioactive waste to be used in the future for iddication of the site and for construction of
a deepgeological radioactive waste disposal facility for spent nuclear&nél highactivity
radioactive waste.

8. Siting analyses for NPP:

In 2010, a document entitled professional evaluation (expert omn) regarding the criteria for
siting of nuclear power plants and an initial evaluation of the agreed sitas prepared, on
commission of ME. It confirmed the potential possibilities of siting NPPs in Poland. The document
was forwarded to PGE which, bgithe investor, is responsible for the selection of the final site(s) for
the NPP(s), Since then, PGE has been working on this problem.

9. International cooperation:

Poland pursues a broad international cooperation in the area of peaceful uses of nuctzgy.e
with special focus on nuclear power and technology issues, both within the competent international
organisations and initiatives (incl. IAEA, NEA, IFNEC, GTRI, EURATOM) and with individual countries.

Actions conducted in cooperation with IAEA:

1 Poland, through NAEA, actively contributes to the Regulatory Cooperation Forum (RCF) which
ensures coordinated cooperation among nuclear regulators, including those of the countries
where nuclear power is being launched and those having a developed npolear system.

1 Polish experts take an active part in the work of a total of five committees and a commission
involved in establishing safety and security standards for peaceful uses of nuclear energy.

1 One of the essential instruments in the cooperatigith the IAEA supporting the preparation
for implementation of NPPP is the Technical Cooperation (TC) Programme. By means of
international (European) as well as national, Potaniénted projects, the TC Programme
reinforces the preparation of Poland foaunching nuclear power programme and for
assurance of nuclear safety (national technical cooperation projects have been implemented
since 2012, focused on getting ME and NAEA prepared for implementation of (NfREP
total value of these projects exceedsE 100,000 per annum).



1

1

Moreover, as part of scientifiandtechnical cooperation and technical assistance, Poland
has been receiving an annual support in supplies of specialized apparatuses, appliances and
equipment, foreign traineeship and scholarshipenffand expert visits. The year 2012 alone
saw five technical aid projects under delivery in Poland, including a project Galfgubrting

the development of nuclear infrastructure for nuclear power purposes

Two IAEA missions to Poland were held in 2@138INIR and an IRRS mission. The outcomes
of both will prove helpful in efficient and optimum preparation to implementation of nuclear
power in Poland.

Actions implemented as part of cooperation with NEA:

1
f

Poland has been a member of the NEA since Nove2iiED.

Poland takes an active part in the work of a total of seven NEA committees and working
groups, taking advantage of the experience and expertise of the organisation and its member
states.

' OGA2ya | NB dzyRSN¥lF e (2 Syl othBanktt@ énhble@a | OO0¢
country to make use of the achievements of NEA member states, through scientific

institutions involved in research on use of nuclear energy, including nuclear power and
technologies.

Actions implemented as part ¢6FNEC:

f
1

Poland parttipates in the work ofFNEG®vorking groups.

Ameetingol. Cb9/ Q&4 9ESOdziABS /2YYAGGSS 61 & KSER AY

Actions delivered as part &TRI:

Based upon the international agreements with the USA and the Russian Federation, spent nuclear
fuel from Pdish research reactors has been removed from Poland to Russia.

Actions delivered as part #URATOM:

1

f
f

¢KNRdzAK b! 9! FyR a9 t2flyR LI NIAOAMAad Sa Ay
takes part, on an ongoing basis, in other events, such as e.g. ststssafter the Fukushima
meltdown accident.

Through NAEA and ME, Poland pursues cooperation within the ENSREG forum.

Polish research institutes, scientific institutes of the Polish Academy of Sciences and-tertiary
level schools have joined the Euratom Feamork Programme for research and training
actions. The Programme came as a complementatior"t&utatom Framework Programme

for technological research and development. Polish participation in this scheme is
characterised by a high (s@lled) success coefficient.

On the bilateral level Poland has entered into several agreements for cooperatioreateful use of
nuclear energy (with the USA, Japan, South Korea). NAEA has moreover signed cooperation
agreements with the US and French nuclear regulators.

2 5ee item 1.1.2; Legislative framework (above).
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2.1. THE FOUNDAONS OFPNPP

LY @ASs 2F AYLESYSyiGAy3a ydzOfSEN LReSNE |y SESND
and social development, and of ensuring energy security for Poland, it is indispensable to enact a
programme for development of this particularea, which would satisfy the requirements of the Act

on Development Policy Rul&Preparation and submission to the Council of Ministers of tiitsPP

fulfils the obligation imposed on the Minister of Economy under Article 108.a, item 1 of the Polish

Atomic Law™*

Moreover, the obligation to compile @NPP ensues from the following normative acts and
Government documents:

1. Resolution no. 4/2009 of the Council of Ministers of 13anuary 2009 on the actions taken
for the development of nuclear power industry’
2MY
The Council of Ministers deems it indispensable to prepare and implement a Programme
for Polish nuclear power industry.

2.0rdinance of the Council of Ministers of f2May 2009 on the appointment of a
Government Plenipotentiary for Polish Nuclear Pow#r.
9 HI OfldAS wY
The responsibilities of the Plenipotentiary shall include, in particular, to compile and submit
to the Council of Ministers a draftolishNuclear Power Pragmme.

3. Energy Policyf PolandUntil 2030.
Chapter 4.2.

Actions to diversify the electricity generation structure through the launch of nuclear
power:

1 institutional foundations to be developed for preparation and implementation of
t 2 f I nfidkedrPpoweprogramme.

1 adraftnuclear power programme for Poland to be compiled [...] and, subsequently ,
submitted to the Council of Ministers for approval.

4. (Mediumterm) National Development Strategy 2020. Active society, competitive economy,
efficient state’
By means of the above document, the Council of Ministers has assumed the following
position with respect to implementation of nuclear power:

BActof 6'5808SYO6SNI Hane W2y GKS Nz $a 2F RSOSt2LIVSyd LRtAOBQ 64
712, as amended).

1 Act of 29th November 2000W ¢ KS | 12 YA O [ | g,@samddfleds nmH S AGSY Hcn
BwSaztdziA2y y2® nkwnndg 2F GKS /2dzyOAt 2F aAyAadSNBR 2FmolK
nuclear power industry (unpubl.).

*®JL 2009, no. 72, item 622.

i a FLIWINROSR o6& wSazftdziazy y2o mpTt 2F GKS / 2dzy OMafionaR ¥ a Ay A &
Development Strateg2020(Monitor Polskihereinafter,MP] ¢ Official Journal of the Republic of Poland, item 882).
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protection of radioactive aste, this source of energy is deemed the purest. Compared to
energy production based on fossil fuels, nuclear power is characterised by a significantly
lower energy generation cost and, in addition, by exiguous emissions Cdr@Qlusts. In
spite of considerable investment outlays, nuclear energy is profitable in the longer run, due
to the electricity generation costs, high capacity factor and a long period of operational use
of power plant, which can be run for approximately¥ 1 @ & S| N&E ®§

Poland 2030. The Third Wave of Modernity. Lergm National Development Strategy?

Again, the Council of Ministers presents its stance on implementation of nuclear power:
p. 112:
G¢KS ydzOt SFNJ LI26SNI LINEBINI YYS daeR Soldtioasy LI SY S
combining ensured lonrterm safety and stability of supplies of electricity and delivery of
climatic and environmental objectives. [...] It is a source of energy that offers additional
technological potential contributing to reduced energgneration costs. Although the
investment process is loAgsting and costly, the later lortgrm operation, at relatively
low operating expenses, presently renders nuclear power the lowest attainable
a2dNOSde
p. 113:
abdzOf S NJ LR ¢ SHEnsungSy ONB/&I NRSQHING e = FyR G2 (N
SO2y2Ye d¢
This presenfbt t O2yadAaddziSa + WRSGS
item 2 of the Development Policy Rules Act.

f2LIYSy{d LINBINIYYSQ

2.2. TERM OPNPP

The validity ofPNPP as éongterm programme has been envisioned for the period of 2014 to 2024;
tA186AaS8Ss GKS tNRBAINIYYSQa 02aiakSELISyasSa KIgJS o
the actions to be taken until the year 2030 have been covered. Construction @fghenit of the first

nuclear power plant will commence during the period covered herein, and will expectedly be
completed by 2024.

According to the Polish Atomic LaW¥,PNPP is to be compiled every four years, which will allow to
regularly verify its ssumptions and implementation cost data. As mentioned in the Introduction,
actions related to preparing Poland for development of nuclear energy, as described in the 2010 draft
PNPP, have been consistently delivered as from adoption by the Council ofdvini$ Resolution no.
4/2009, on 18 January 2009.

8 As assumed by Resolution ri6 of the Council of Ministers of'5C $ 6 NHizk NB Hnamo Watgim NaRehaldi A 2y 2 F
Development Strategy. Poland 2030. The Third Wave of Mod@vtyitem 121).
9 Atomic LawArt. 108c, clause 2.
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2.3. DIAGNOSIS OFHBITUATION IN THE®FGRAMMING PERIOD

IAEA documents tell us that it needs ten to fifteen years of preparatory work to launch nuclear
power, including the construction of the firplower station. This timeframe is dependent on the
O2dzy G NEQa RS@St2LISyidlt tS@Sto

As for Poland, in view of nuclear power implementation, it is necessary that infrastructure be built as
indispensable for development and functioning of such projects and singu(i.e. legal,
organizational and institutional infrastructure, research facilities, human resources training system).

An exhaustive diagnosis for the specific issues of special relevance for development of nuclear power
industry is shown elsewhere heng especially in Chapter 3 (Nuclear power in the context of-long
term energy policy) and Chapter 4 (Analysis of the costs/expenses and economic reasonability of
development of nuclear power). This concept PXIPP is owed to its complex and pioneering
chamcter.

2.4. SWOT

The strong and weak points in Polish economy as well as the opportunities and threats related to the
development of nuclear power in Poland are described below.

Strengths:

1 Poland has an advantageous geographical situation.
1 Poland features welkdeveloped education system, incl. tertiary/universiigvel education.

T 2A0K GKS 02 dzy ( N¥e@nidincredSeNidy tdeghsghgl for efedrigityd, the local-de
capitalised manufacturing base calls for being replaced.

1 Poland offers a large market, Wita prospect of constant increase in demand (considerable
population, households growing richer as a steady trend), close access to the neGeBast
European EU Member States and to the largest EU markets (esp., Germany).

1 The country has advantageousaoroeconomic conditionswith a stable economy, economic
growth achieved in the recent years, low inflation rate, and stable banking system.

1 The cost of labour is relatively low; in spite of its steady increase trend in the recent years, the
cost of labou is still significantly lower than that of higleveloped economy countries.

1 Poland offers resources of qualified workforce, with a comparatively high qualifications of
personnel needed for construction of nuclear power plants.

9 Poland is a politicallgtable country.

There is an operational nuclear inspection/regulatory system and a radiation monitoring
system in place.

1 There is an efficient radiation waste handling system in place.

There is a research reactor in operation, and a related staff of expert

13



Poland participates in and/or contributes to all the international organisations of crucial
relevance to the development of nuclear power.

Potential technology suppliers have expressed considerable interest in the development of

nuclear power locally.

Poland has a compliant legal system.

tKS AygSaiz2NEQ

Weaknesses:

= =/ =4 =4 4 -4 -

LR2GSydAlrt yR OF LI OAGASE

Unsatisfactory qualified staffing resources for operation of a nuclear power plant.

Unequally developed transport infrastructure, of insuffiti condition and parameters.

I NB

Weak transport and traffic infrastructure countrywide (road and railroad networks, airports).

Underdeveloped, and unevenly developed, power network/grid.

Not-quite-efficient cooperation between the scientific sector and th@reemic sphere.

Administrative limitations or restrictions (e.g. lengthy procedures, proceedings).

|l ROSNES F2NBOlFada T2N) 6KS O2dzy iNEQa RSY23INI L
cause a shrinkage of human resources potentially available witham&ol

High investment costs/expenses.

Opportunities:

1

= =_ = =4 =4

Poland faces an opportunity to see an economic revival in the regions, and a boosted

industry countrywide.

Scientific capabilities and research facilities are expected to develop.

Economy to increase itanovative power.

New, attractive jobs to be created.

Reduction of import of hard coal and natural gas.

Construction of stable and, in a long time horizon, economically profitable aneeffestive
electricity generation sources.

Limiting emissions opollutants affecting the environment and/or detrimental to human

health, incl.: NQ SGQX

/ h

OADSDd O Nb2Y Y2Yy2EARSS

Ftaz2

metals (mercury, cadmium, arsenic, lead), tar substances and aromatic hydrocarbons
(benzol[alpha]pyrae) and greenhouse gases (COH,).

Diversified electricity generation structure.

Development of relevant areas of higher/tertiary instruction, in view of establishing a strong
staffing for the functioning of nuclear power facilities.

t 2t yRQ& akirgcvBriess Y0Jy56Mi owing to ensured stable supplies and prices of

electricity.
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Threats:

1 PNPP may (partly) fail if underfinanced.

With insufficient human resources/staffing in plaB&PP may come to a failure.
Potential loss of political support for delopment of nuclear power in Poland.

Difficulties in providing funding for construction of NPP(s) by the investor(s).

= = =4 =

Pyal dAaFEOG2NE a20A1t | OOSLIIFyOS F2N) RS@St 2Ly
consent for construction of NPP, spent fuersige facility and radioactive cemetery.

=a

Possible delays in construction of NPP, with the resulting increase in the costs of the project.
1 A relatively short delivery time for the tasks and exercises to be completed.

1 Hypothetical occurrence of a major nuatebreakdown anywhere in the world, with its
adverse impact on social acceptance.

2.5. MAJOR OBJECTWED DETAILED OBJE(ENR

The major objective of this PNPP is to implement nuclear power in Poland, thus contributing to
provision of adequate quantitiesf@lectricity at prices acceptable to the economy and the society,
with sustained satisfaction of environmental requirements.

This objective is to be implemented through a series of actions, as described below.
The major purpose will be served by the followidegailed objectives

1. Develop, establish, and update the legal framework for the development and functioning of
nuclear power.

2. Ensure the highest achievable safety/security for NPP(s).

3. Introduce a rational ad efficient system for handling radioactive waste and spent nuclear
fuel, including construction of a new levand mediumlevel radioactive waste storage
facility.

4. Development of institutional background for nuclear power.

5. Enhance and sustain sociipport for the development of nuclear powerfor instance,
through enhanced social knowledge in this area.

6. Reinforce the national emergency service for radiation events with respect to the functioning
of nuclear power, incl. through reinforcement of thational radiation monitoring system.

7. Provision of qualified staffing for the development and functioning of nuclear power.

8. Development of powerful and efficient research facilities for nuclear power.

9. Enhance the innovation of the technological standaréofish industry.

10. Provide the conditions for reliable supplies of fuel to NPP(s).

11. The National Power System (NPS) to be prepared for the development of nuclear power.

12. Provide stable economic and financial conditions for the development of nuclear power.

Objective 1: To be achieved through compilation, adoption, and updating of appropriate legal
regulations and, subsequently, ongoing control of the efficiency of their functioning.

Objective 2:To be achieved through professional activity of the investoijni@a with the current
requirements, under the supervisions of the Chairman of NAEA.
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Objective 3:To be achieved through implementation of a system devised to handle radioactive
waste and spent nuclear fuel (with special focus on funding) and systemat&ssmsent of
effectiveness and efficiency of its operation, as well as through identifying the site for and
construction of a new lowand mediumlevel radioactive waste storage facility , based on social
approval.

Objective 4:To be achieved through creati, or reinforcement, of institutions responsible for
implementation and coordination of actions relateddIPP and its subsequently updated versions.

Objective 5:To be achieved through systematic information and education actions in the area of
nuclearpower and the consequently ensured high social acceptance for the delivENRH.

Objective 6:To be achieved through comprehensive analyses of the present-ctatiay (on the
national and provincial, i.e. voivodeship, level) and, thereafter, preparatind implementation of

the indispensable procedural and functional solutions, with appropriate upgrading of the relevant
services, competent authorities and bodies.

Objective 7:To be achieved through developing a system of instruction and trainingeimra of
nuclear power Rlan for the development of human resources for the needs of nuclear )ptakéng

into account the needs of involved institutions and the possibilities of satisfying them at home and
abroad.

Objective 8:To be achieved through eation, development and efficient functioning of consolidated
research facilities for nuclear power.

Objective 9:To be achieved through provision of conditions for Polish enterprises to participate in
the development of nuclear power.

Objective 10:To beachieved through entering into international agreements/understandings to
provide conditions for stable lorAgrm supplies of nuclear fuel, and through systematic evaluation of
the possibilities and stability of fuel supplies from both domestic and extasmaces.

Objective 11:To be achieved through inclusion of the development and functioning of nuclear power
in the National Transmission System development plans and, subsequently, through consistent
accomplishment of these aspects, by constructing avoek infrastructure indispensable for staup

and operation of NPP(s).

Objective 12:To be achieved through versatile and comprehensive economic and financial analyses
in order to create foreseeable conditions for delivery of the investment projects, adtption of
appropriate relevant decisions.

2.6. RELATED STRATEGOCUMENTS

Preparatory actions related to introduction of nuclear power in Poland are delivered in line with the
domestic legislation while fully respecting the international and Europaas and regulations, as well
as in line with the IAEA recommendations.

This PNPP is compliant with th&ledium-term National Development Strategyor Poland, which
provides that implementation of nuclear power is the appropriate strategic option. PREP
AYLX SYSyida G(KS {0NIWOYDBNER mMRSDINRMIBS |LyIReciKS Sy¢

16



Objectivell.6.3¢ WL Y ONBI aSR RAGSNBAFTAOIGAZ2Y 2F adzlid ASa z
nuclear power in the Polish electric power mix; due k@ tho-emission nature of nuclear power,

Objective 11.6.4¢ WL YLINR BSR O2yRAGAZY 2F GKS SygANBYYSyi¢
implementation of thePNPP will also help attain the other Strategy goals, such ag W2 y ONB I &4 SR
capacity of the econ6& QF | ¢ RLYVLANSIF SR Ayy28l A2y 2F GKS §
compliance with the national mediwterm development strategy has been confirmed by the Minister

of Infrastructure and Development in his opinith.

Moreover, the Programme takes into msideration the objectives of th&nergy Security and the
Environmentstrategy (under preparation) whose draft has been adopted by the Ministry of Economy

and recommended for approval by the Council of Ministers. PREP objectives are meant to help

deliver Operational Objective no. 2 W{ I S FyR O2YLISGAGADPS &adzLIL) AS3
SO02y2Y@ W3 | yR hLISNJULAVAINERIG SHRo DRFRMAS 22 ® Fo GKS Sy«

PNPP is also compliant with tHeongterm National Development Stratedy, which povides that

GOGKS ydzOf SINJ LI26SNI LINBINF YYS dzy RSNJ AYLX SYSydl GAs
provision of longerm safety, security and stability of supplies of electricity as well as
implementation of the climatic and environmental objeetv [...] It is a source of energy that offers

additional technological possibilities contributing to reduced energy generation costs. Albeit the
investment process as such is timend costconsuming, the following lontgrm operation, at
comparatively lav operating expenses, effectively renders nuclear power the lowest source

I OKASGlIo0tS y26l RI &&dé

The objectives defined iRNPP are moreover in compliance wimergy Policy of Polandntil 2030
and achieve Objective no. 4 thereqf W5 A @S NEok @lectlicityligergtion structure through
AYUNBRdAzOGAZ2Y 2F ydzOf SI NJ LI2gSNR®

Furthermore,PNPP is an element of the means and knowhow needed to ensure the prospects for
economic development through increased potential of Polish power industry as descniltbé i
report Poland 2030. Development Challenges

The Programme takes into account the objective&ofope 202Gtrategy adopted by the European
Council on 1% June 2010 to benefit employment and intelligent, sustainable economic growth
advantageous toaxial inclusion.

With respect to Poland, EC has identified in the said strategy document five key challenges of which
three will be addressed because of the implementatiofdPP. These include:

1 Improved innovative capacity of enterprises connected witiplementation of innovative
investments, economic diversification, and reorientation toward knowleaggorbing
production and services, through reinforced relations between tertiary (higher) education,
research sector, and industry.

1 Remedy the insufficigngeneral level of investment outlays, including expenditure on
transport and power infrastructure.

1 Continued improvement of the functioning of the labour market, particularly if focused on
improved employment rate.

% Opinion of the Ministr of Infrastructure and Development on compliance of draft Development Programme with the
National Development Strategy 208@\ctive Society, Competitive Economy, Efficient State, issuBdeBember 2013.
2 Adopted by the Council of Ministers & February 2013.
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The objectives oPNPP are also convergent with those of therizontal Concept of Industrial Policy in
Poland?, which identifies the actions supporting, in the most efficient fashion, a-teng increase
and development of Polish industry. These actions are to consishhaneed competitiveness of
industrial enterprises, thus leading to, among others:

1 enhanced competitiveness of domestic products, particularly through increased innovation;
1 increased productivity;
1 increased employment.

The actions planned iBNPP moreover ove to be complementary to the actions taken into account

in the draftNational Reform Programme for the implementation of Europe 2020 strat@dgs far as

the areas Building Prosperity and Dynamic Development are concerned) whilst also fulfilling the
recommendations of theRenewed Lisbon Strateggs revised and updated. The main axis of the latter

is employment and economic growth, and respect for the rules of the strategy of durable and
sustainable development, with increased mobilisation of all theoeetive domestic and Community
resources.

The Lisbon Action Plan for Economic Growth and Employememimpasses actions taken in three
major areas:

1 Europe as a more attractive place for investment and work;
1 knowledge and innovation for economic growth;
1 more jobs and better employment to be created.

PNPP directly refers to all the above areas. It will particularly contribute to the delivery of the following
Renewed Lisbon Strateggpals:

1 Increased investment and use of new technologies, especially infammand communication
technologies;
1 contribution to development of a strong European industrial base;

1 creation of more jobs and better employment

PNPP is also part of tiRenewed EU Sustainable Development Stratdgyh yS 2 F GKS { i NI @
objectives is economic prosperity, which is to be attained through propagation of resilient,
innovative and competitive knowledgesed economy, an economy that makes a reasonable use

of environmental resources, ensures high standard of living, employment to altitkzens, and

quality jobs.

2.7. MONITORING ANBVALUATION OF ACHNMG THE MAJOR OBJBAET AND THE
DETAILED OBJECTIVES

2.7.1. MONITORING SYEM

The monitoring ofPNPP implementation refers to the implementation of all the objectives hereof;
the Ministry2 ¥ 902y 2YeéQa bdzOft SI NJ 9y SNH& 5SLI NIYSyid Aa

22 ndopted by the Council of Ministers ad" July 2007.
2 pdopted by the Council of Ministers @™ April 2011; updated 2% April 2012.
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case any deviation from the intended results has occurred, the reasons behind any such deviation

will be analysed, and appropriate corrective measures taken.

The outcome ofhe monitoring exercise and tHeNPP progress status will be specified in the reports
of the Minister of Economy, submitted to the Chairman of the Council of Ministers in line with the
respective provisions of the Polish Atomic LZAw.

Under Article 108c, lause 2 of thePolish Atomic Law,PNPP is prepared every four years, its
subsequent versions to take into account the results of the work executed in the related period.

2.7.2. IMPLEMENTATNCRATES

In order to quantify thePNPP objectives, and to enableetimonitoring of its implementation, a set of
implementation rates has been prepared with respect to the quantifiable objecfives.

Table. 2.1PNPP Objectives implementation indicators:

Installed capacity in NPP(s)
(MWe)

Obj. 2:Ensure top achievable
safety/security for NPP(s)
(number of radiological
emergencies at NPP).

Obj. 3: Implement efficient
system for handling
radioactive waste and spent
nuclear fuel

Obj.5: Acquire and sustain
public support for nuclear
power countrywide

Obj. 6: Reinforce domestic
system of responding to

radiologicalemergencies, incl

reinforce national radiation
monitoring system

Obj. 7: PreparePan for
development of HR for the
needs of nuclear power
Obj. 9: Polish enterprises to
participate inconstruction of
NPP in Poland (% of project
value)

2 Every 24 monthspy 30" June of a given yearas per Article 108e, clause 1 of the Atomic Law.

50%

0%

80%

55%

80%

1
(target)

10%

1,000
minimum

100%

58%

100%
(target)

1
(target)

30%

3,000 minimum
(6,000 as a 203!
target)

0
(target)

100%
(target)

60%
(target)

100%
(target)

1
(target)

60%
(target)

B Eor NPPP Objectives nos. 1,2, 4, 8, 10, 11, 12, the measure will be the continplamsentation of the objectives.
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2.8. EVALUATION

The evaluation will serve to improve the quality and efficiency of implementatioRN#P. The
following types of evaluation have been envisioned:

1 ongoingevaluation, as the Programme is delivered,;

1 evaluations related to monitoring of Programme implementation, undertaken, in particular,
in case the monitoring has identified a material deviation from the forecast implementation
status ofPNPP objectives, onicase there have occurred any reasons indicating the need for
significant modifications thereof, or amendments thereto;

i strategic evaluations, devised to assess the Programme in the context of domestic politics
and strategies;

1 evaluations related to NP#pdates;
1 expost evaluation, applied when the Programme is completed.

Evaluation research is to be done by independent external entities, the outcome to be sent to the
interested departments and institutions as well as made publicly available. The fist&on study

was completed aftePNPP was prepared; the following ones are expected with its subsequent
updates.

As required by the Act obevelopment Policy Rules, 2011 saw compilation oPldRP evaluation
report, entitled Analysis and assessment ofi@géncy and effectiveness of tiolishNuclear Power
Programmé®,

29.Pbtt Qf Lat ! ONALIDEVEWOPMENT

The implementation oPNPP will have a positive bearing on the regional development. This is of
special relevance for the region where the NPPjgmbwill be finally located. New jobs will be
offered at the NPP itself as well as in its surroundings. Based on the available analyses of foreign
research centres and information received from NPP operators, it is found that at least two
additional jobswithin the region will be generated by each single job in the NPP under operation.
However, local jobs emerge already at the stage of NPP constructionugh direct recruitment of

the local residents for the work at the construction site and for samgithe construction workers.

The number of such jobs available depends on a number of factors, including the coordination
between the local governments and the investor. For the projects currently under way elsewhere in
the world, the number of such (dircjobs is between several hundred and a few thousand. Added
to such direct jobs should be indirect jobs to appear in the surroundings of each nuclear facility and
fuel cycle establishment.

The condition of local infrastructure will be significantly imprdyvand the tax proceeds are expected
to increase. These drivers will imply development of the regions where the NPPs are to be situated.

% Conclusions from the draRNPP evaluation repog Appendix no. 4.
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The implementation of thePNPP will also have a positive influence on the region where the
radioactive waste repositgris to be constructed.
2.10. SCHEDULE ANDTAONS

ThePNPP schedule encompasses the stages described as follows:

Stage 101.01.201431.12.2016:

1 Determine the location and conclude the contrafor supply of the selected
technology for the first NPP.

Stage 201.01.201¢31.12.2018

1 Prepare the engineering and construction design and specifications; obtain the
decisions and opinions as required by the law.

Stage3, 01.01.201931.12.2024:

9 Building permit and construction of the firsinit in the first NPP; construction of
subsequenunits/NPP(s) tacommence, the first unit to start up.

Stage4,01.01.202%531.12.2030:

9 Continued and commenced construction of subsequemts/NPP(s). Constructiorf o
the first NPP completed (cortgied construction of the second NPP is envisioned for
2035).
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Table 2.2. List of actions:

Action 1:
Legalframework for

construction and functioning
of nuclear power in Poland

Action 2:
Analyses, professional

evaluation/expert opinions
necessary for delivery and

update ofPNPP
Action 3:

Analyses, studies related to

site of lowr and medium
level radioactive waste

storage facility; design and
construction of such facility

Action 4:
National plan for the

management of radioactive

wasteand spent fuel
(NPMRWSNF

Action 5:

Instruction, training of
labour force for nuclear
power institutions and
enterprises

Prepare, adopt/enact and implement legal acts
whose implementation or amendment is
indispensable to enable construction and
functioning of nuclear power and its associated
infrastructure Functioning of such regulations t
be systematically monitored and appraised. An
indispensable modifications/amendments to be
made on ongoing basis.

Carry out analyses and professional evaluation
prepare expert opinions as necessary for delive
and update oPNPP.

Determine the site, prepare the design, and
construction of a new lowand mediumlevel
radioactive waste storage facility.

Prepare and launch a technologically and
economically reasonable, socially acceptable
radioactive waste and spent nuclear fuel
management system, as one of the key elemer
in the functioning of nuclear power.

Prepare labour force and personnel for purpos¢
of Polish nucleapower, incl. preparation and
development of infrastructure and operation of
NPP.
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Minister in charge of economy;
Chairman of NAEA (for the framework
related to NSRP, physical protectiand
safeguards of nuclear material);
Minister in charge of the State Treasury

Minister in charge of economy

Minister in charge of economy;
Radioactive Waste Disposal Facility (RW
[zuOP)])

Minister in chargeof economy

Minister in charge of science and higher
education;

Minister in charge of education;

Minister in charge of economy;

Minister in charge of labour;

Chairman of NAEA (for NAEAdar force);
RWDE; Investor;

Other institutions offering personnel
support for nuclear power purposes

This continual action is
to be delivered until
NPP is commissioned
and subsequently
during its operation.

This continual action is
to be delivered
throughout PNPP term.

Final date:
31% December 2024

This continual action is
to be delivered
throughout the
implementation of
PNPP.

This continual action is
to be delivered
throughout the
implementation of
PNPP.



Action 6:

Information and education

actions

Action 7:
Research facilities

Action 8:

Polish industry to participate

in PNPP

Action 9:
Supplies of nuclear fuel

provided from domestic and

external sources

Action 10:

Nuclear
regulatory/inspection
authority

Minister in charge of economy;
Minister in charge of education;
Investor;

Chairman of NAEA (for NSRP only);
RWDE; Researahstitutes

Provide the society witbredible and reliable
information on nuclear power and enhance the
a20AS8GeQa 1y2¢ftSR3IS A
education actions.

Creation of adequate research facilities for the
needs of nuclear power, as indispensable for
multi-aspect and comprehensive use Pgland of
the opportunities and potential related to the
implementation of nuclear power.

Minister in charge of economy,
Minister in charge of science

This action is aimed at ensuring the largest

possible share of Polish industry in supplies of | Minister in charge of economy;
appliances and delivery of services for the nucl Polish Agency fdenterprise Development
power sector.

Acquisition of information and data concerning
uranium resources in theetritory of Poland,
their exploitation potential, and the most
advantageous option of supplying Polish nuclei
power with uranium and fuel cycle services.
Ensure the functioning of an independent,
modern and professional nuclear regulatory Chairman of NAEA,

authority , which, as a public trustganisation, | supervised by Minister in charge of the
will prove capable to meet the challenges implii environment

by the development of nuclear power in Poland

Minister in charge of economy;
Minister in charge of the environment
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This continual action is
to be delivered
throughout the
implementation of
PNPP.

This continual action is
to be delivered
throughout the
implementation of
PNPP.

This continual action is
to be delivered
throughout the
implementation of
PNPP.

This continual action is
to be delivered
throughout the
implementation of
PNPP.

This continual action is
to be delivered
throughout the
implementation of
PNPP.



STAGE 1% January 2014 to 31December 2016]

TASKS OKGOVERNMENADMINISTRATION

A) NUCLEAR REGULATORY AUTHORITY

NAEA to be prepared to act as nuclear regulatory authority for nuclear poviecrease of the staff

and funds forthe functioning and development of technical resources and facilities. Issuance of
organisational and technical recommendations. Training of own personnel. Participation in actions
defined in B.1. below.

B) OTHER OFFICES

1. Legal framework for construction antunctioning of nuclear powerLegal framework to
be updated and developed.

Responsibility of: Minister in charge of economy; Chairman of NAEe&hnical
Supervision Offic€UDT); Minister in charge of health (for health examination of nuclear
power personel).

2. Analyses and expert evaluations/opinions indispensable for control of implementation
and updates ofPNPP:Analyses and expert evaluations/opinions to be prepared.
Responsibility of: Minister in charge of economy.

3. Analyses and studies related to sitingf low- and mediumlevel radioactive waste
storage facility; design and construction of such facility: choice of the sitfog the
facility.

Responsibility of: Minister in charge of econorRyWDE

4. NPMRWSNF:The National Plan to be approved by the Courafl Ministers;
implementation to start.

Responsibility of: Minister in charge of econorRWDE

5. Instruction and training of labour force for nuclear power institutions and enterprises:
Training of educators for the needs of Polish univedgitel schoolsg to continue;
training for the needs of nuclear power institutioqgo commence. Compile Blan for
the development of human resources for the needs of nuclear pddffices to be
prepared for issuance of appropriate decisions and opinions.

Responsibility of: Minister in charge of science and higher education; Minister in charge
of education; Minister in charge of economy; Minister in charge of labour; Chairman of
NAEA (with respect to NAEA personneRWDE UDT; other inspection/control
institutions in Poland; institutions related to environmental protection and industrial
development; institutions in charge of safety and security, physical protection and
emergency planning; radiological emergency response system; radiation monitoring
system.

6. Information and education actionsa A Y A A G NE 2F 902y2Ye&Qa | OliAzy
need for certain actions to be delivered by specialised external entities. Preparation and
subsequent delivery of information, educational and consulting actions e#lpect to
site ofradioactive waste storage facility.

Responsibility of: Minister in charge of economy; Minister in charge of education;
Chairman of NAEA (for NSRP issues dRI)DEresearch institutes.

7. ResearcHacilities: Scientific and technological infrastructure of the research facilities to
further upgrade/improve.

Responsibility of: Minister in charge of economy; Minister in charge of science; research
institutes.
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8. Polish industry to participate in the delivery oPNPP Prepare an inventory of the
national industrial potentiat, specifically, of entrepreneurs that could start preparing for
applying for delivery of orders whose quality standard is conformant with nuclear
industry requirements. Information and training tems to be carried out for
participation of Polish industry ifbt t T dzZLJRIF G6S& G2 o068 YIRS 2y
potential to participate in supplies for nuclear power. Actions to be taken in cooperation
with the Investor.

Responsibility of: Minister in harge of economy; Polish Agency for Enterprise
Development.

9. Conditions provided for supply of uranium from domestic and external sources:
Assessment of the possibilities to use Polish uranium resources in the future; search for
new technologies and posdiities of its use. Identification of the potential fuel suppliers
for Polish NPPs, in cooperation with the Investor and in line with his needs, in order to
determine the possibility for the Investor to provide the future fuel supplies.

Responsibility of: hMhister in charge of economy, Minister in charge of the environment.

TASKS OENVESTOR

Complete the siting and environmental research.

Carry out the environmental impact assessment (EIA).

Select the optimum site location.

Acquire the rights to the landpbtain from the competent Province Governor (Voivode) a

decision determining the site location.

Carry out an examination of the site area in view of preparation of the design; prepare the

facilities (actions to start).

Choose the nuclear technology.

Obtaina general opinion of NAEA Chairman, under Article 39b of Polish Atomic Law.

Prepare an initial safety/security report.

Administrative procedure to commence in view of obtaining the building permit, incl. a

permit from the nuclear regulation/inspecticauthority.

10. Carry out variation power network analyses and collaboration with PSE.

11. Sign the major contracts.

12. Further develop the competencies and personnel resources as necessary for the Investor and
the future NPP operator.

13. Information, educational and caulting actions to be carried out (mainly in the prospective

NPP sites).

pwnPR

o
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STAGE 21 January 2017 to 31December 2018]

TASKS OKGOVERNMENADMINISTRATION

A) NUCLEAR REGULATORY AUTHORITY

Permit for construction of NPP to be issued on request of Ithestor. Issue organisational and
G§SOKYAOFT NBO2YYSYyRIGAZ2Yyad ¢NIAYy GKS Ayadaddziazy
in B.1. below.

B) OTHER OFFICES

1. Legal framework for construction and functioning of nuclear powegvaluate the
functioningof the legal solutions; make the necessary corrections, if need be.
Responsibility of: Minister in charge of economy; Chairman of NAEA; UDT.

2. Analyses and expert evaluations/opinions indispensable for control of implementation
and updates ofPNPP Analysehe updated versions of expert evaluations/opinions.
Responsibility of: Minister in charge of economy.

3. Analyses and studies related to siting of levand mediumlevel radioactive waste
storage facility; design and construction of such facilit@arry outand complete the
necessary agreements and approvals; prepare the facility design.

Responsibility of: Minister in charge of econorRWDE.

4. NPMRWSNHnspect the implementation and make the necessary update, if need be.
Responsibility of: Minister in chargé economy.

5. Instruction and training of labour force for nuclear power institutions and enterprises:
Continueffollow up the relevant actions. Thelan for the development of human
resources for the needs of nuclear powebe launched and implemented.

Responsibility of: Minister in charge of science and higher education; Minister in charge
of education; Minister in charge of economy; Minister in charge of labour; Chairman of
NAEA (with respect to NAEA personndRWDE UDT; other inspection/control
institutions in Poland; institutions related to environmental protection and industrial
development; institutions in charge of safety and security, physical protection and
emergency planning; radiological emergency response system; radiation monitoring
system.

6. Information and education actionsME to continue its actions, taking into account the
need for some of the actions to be performed by specialised third parties. Continue the
information, educational and consulting actions with respect to sitingaafioactive
waste storage facility.

Responsibility of: Minister in charge of economy; Minister in charge of education;
Chairman of NAEA (for NSRP issues dRWDEresearch institutes.

7. Research and scientific bas8cientific and technological infrastructuré the research
facilities to be further upgraded/improved; the research and scientific base to be
included in nuclear power projects as they are implemented.

Responsibility of: Minister in charge of economy; Polish Agency for Enterprise
Development.

Resposibility of: Minister in charge of economy; Minister in charge of science; research
institutes.
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8. Polish industry to participate in the delivery dPNPP:In collaboration with the Investor,
FylFrfeasS t2fAaK AYRdzZAGNRASEAQ Llchdhshir8atedlitod A 2y A
Polish industry joining the supplies for international nuclear power.

Responsibility of: Minister in charge of economy; Polish Agency for Enterprise
Development.

9. Conditions provided for supply of uranium from domestic and extersalurces:

Update the data obtained with respect to the possibilities of provision of fuel supplies for
Polish NPPs.
Responsibility of: Minister in charge of economy; Minister in charge of environment.

TASKS ORNVESTOR

1. Area and land examination in view pfeparing the design; prepare the facilities and supply

base.
2. Design work.
3.hoGlLAyYy | O2YLX SGS aSi 2F RSOAaAz2ya |yR 2LRAY

construction of the facility and the building permit.

4. Obtain the decisioin principlefrom the Minister of Economy.

5. Finalise the connection contract with PSE.

6. Further develop the competencies and personnel resources as necessary for the Investor and
the future NPP operator.

7. Information, educational and consulting actions to be carried out (mamtipe prospective
NPP sites).
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STAGE 31 January 2019 to 31December 2024]

TASKS OKGOVERNMENADMINISTRATION

A) NUCLEAR REGULATORY AUTHORITY

Inspect the construction of NPP for nuclear safety and security.-@pagnd operation permits

issued orrequest of the Investor. Nuclear safety/security surveillance exercised for construction of

the first and the subsequent nuclear units. Organisational and technical recommendations to be
Ad&dz2SR® ¢NFAYyAy3a 2F (GKS Ay a i aclodzidefdgd indB.1.2bglov. LIS NE 2
Supervision of actions described below in B.4.

Verify the readiness of the response system in case of radiological emergencies/events at NPP,
through appropriate exercises carried out in collaboration with the other instihg Verify the
readiness of the national radiation monitoring system.

B) OTHER OFFICES

1. Legal framework for construction and functioning of nuclear poweEvaluate the
functioning of the legal solutions; make the necessary corrections, if need be.
Responsibility of: Minister in charge of economy; Chairman of NAEA; UDT.

2. Analyses and expert evaluations/opinions indispensable for control of implementation
and updates ofPNPP Relevant analyses and evaluations to be carried out.

Responsibility of: Minter in charge of economy.

3. Analyses and studies related teiting of low- and mediumlevel radioactive waste
storage facility; design and construction of such facility.
Responsibility of: Minister in charge of economy, RWDE.

4. NPMRWSNHnspect the implementation and make periodical update.
Responsibility of: Minister in charge of economy.

5. Instruction and training of labour force for nuclear power institutions and enterprises
Continue/follow up the relevant actions. Implementation oétRlan for the development
of human resources for the needs of nuclear paa@ontinue.

Responsibility of: Minister in charge of science and higher education; Minister in charge
of education; Minister in charge of economy; Minister in charge of labdoajr@an of
NAEA (with respect to NAEA personneRWDE UDT; other inspection/control
institutions in Poland; institutions related to environmental protection and industrial
development; institutions in charge of safety and security, physical protectiah an
emergency planning; radiological emergency response system; radiation monitoring
system.

6. Information and education actionsActions to continue, with support from the Investor.
Responsibility of: Minister in charge of economy; Minister in charge of education;
Chairman of NAEA (for NSRP issues dRIDEresearch institutes.

7. Research facilitiesScientific and technological infrastructure of the research facilities to
further upgrade/improve; the facilities to join nuclear power projects as they are
implemented.

Responsibility of: Minister in charge of economy; Minister in charge of science; research
institutes.
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8. Polish industry to participate in the delivery oPNPP: Monitor Pola K A Yy Rdza i N& S
participation in the Programme; in cooperation with the Investor, support actions related
to Polish industry joining the supplies for international nuclear power.
Responsibility of: Minister in charge of economy; Polish Agency for Enterpris
Development.
10. Conditions provided for supply of uranium from domestic and external sources:
Update the data obtained with respect to the possibilities of provision of fuel supplies for
Polish NPPs and access to otherziglle services.
Responsibility b Minister in charge of economy; Minister in charge of environment.

TASKS OENVESTOR

Close the project financing.

Construct the NPP.

Obtain permit for starup.

Startup.

Permit for operation.

Construction of subsequent units commenced.

Further developthe competencies and personnel resources as necessary for the Investor
and the future NPP operator.

8. Information, educational and consulting actions to be carried out (mainly in the prospective
NPP sites).

No ok wdRE
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STAGE 41% January 2025 to 31December 2030]

TASKS OKGOVERNMENADMINISTRATION

A) NUCLEAR REGULATORY AUTHORITY

Oversee the operation of the existing units and the construction of subsequent ones. Issue/update
2NBI yAal GA2Yyl§ YR GSOKyAO!I ¢t NEO2YYSYRIGA2Yyad
Participation in actions defined in B.1. below.

B) OTHER OFFICES

1. Legal framework for construction and functioning of nuclear poweEvaluate the
functioning of the legal solutions; make the necessary corrections, if need be.
Responsibility of: Minister in chge of economy; Chairman of NAEA; UDT.

2. Analyses and expert evaluations/opinions indispensable for control of implementation
and updates ofPNPP Relevant analyses to be carried out
Responsibility of: Minister in charge of economy.

3. NPMRWSNHAnspectthe P Q& A YLX SYSy il dAaz2yed {SS1 Iy 2L
storage facility and collect funds for construction of same. Analyse the possibilities of
using fuelcycle services inside and outside Poland.

Responsibility of: Minister in charge of economy.

4. Instruction and training of labour force for nuclear power institutions and enterprises
Continue/follow up the relevant actions
Responsibility of: Minister in charge of science and higher education; Minister in charge
of education; Minister in charge of economy; Minister in charge of labour; Chairman of
NAEA (with respect to NAEA personneRWDE UDT; other inspection/control
institutions in Poland; institutions related to environmental protection and industrial
development; institutions in charge of safety and security, physical protection and
emergency planning; radiological emergency response system; radiation monitoring
system.

5. Information and education actionsActions to continue, with support from the Investor.
Responsibility of: Minister in charge of economy; Minister in charge of education;
Chairman of NAEA (for NSRP issues dRWDEresearch institutes.

6. Research facilies: Continually join the actions fostering Polish nuclear power.
Responsibility of: Minister in charge of economy; Minister in charge of science; research
institutes.

7. Polish industry to participate in the delivery oPNPP:Analyse the possibilities and
suJLIZ NI GKS | OldAazya NBfLFGSR (2 SELIYRAY3 t
international nuclear power.

Responsibility of: Minister in charge of economy.

8. Conditions provided for supply of nuclear fuel from domestic and external sources:
Update the dah obtained with respect to the possibilities of provision of fuel supplies for
Polish NPPs
Responsibility of: Minister in charge of economy; minister Responsibility of: Minister in
charge of environment.
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TASKS OENVESTOR

1. Construction of subsequent usiNPP¥'.

Continued development of competencies and human resources as indispensable for the
Investor and NPP operator.

Information, educational and consulting actions to be carried out (mainly in the prospective
NPP sites).

" For a schedule of construction of the first NPP as proposed bintrestor, refer to Appendix no. 1.

31



3.1. THE ROLE OF NlE@R POWER IN EURSRENERGY POLICY

As provided by Article 194, clause 2 of fhesaty on the Functioning of the European Unf8nEU
Member States have a free choice of their energy sourblesreover, according to Article 1 and
Article 2.c of the Treaty Establishing the European Atomic Energy Community (the EURATOM
Treaty¥°, the purpose behind the EURATOM is to establish and grow nuclear industries and develop
nuclear energy within the Commumpi®

According toAn Energy Policy for Eurdpethe primary challenges the EU is facing are to improve

security of energy supply and enhance competitiveness of EU economies, whilst observing the
ddaAadGlrIAylFofS RSGSt2LIYSy il LN dimihishing advisr§e impact ok O& Q&
L2oSN) aSOG2N) 2y GKS Sy@ANBYYSYydT fAYAGAYy3a GKS 9
ensuing from its dependency on imports of hydrocarbon fuels; supporting increase in new jobs and
economic growth; ad, provision of the consumers with stable energy supplies at affordable prices.

Chapter 3.8 of the Policy in question emphasises the role and values of nuclear power as one of the
means of gaining energy safety and limiting carbon dioxide emissionsapeEdrhis has also been

NEFEt SOGSR Ay |y 9dzNBLISHY tIFNXIAFYSyidioa wSazf dziA:
Technology? The latter document emphasises the importance of nuclear power for stabilisation of
electricity prices due to the low share afdl cost in the total cost of electricity production and the

role of nuclear power in meeting the environmental protection obligations as a source of energy with

zero emission of carbon and other substances into the atmosphere.
The strategicEnergy Road Ma2050(ERM 205 points to nuclear power as an essential element
2F 9! 0Qa SySNH@& YAEY

1 In most scenarios proposed BRM 2050nuclear power is instrumental in implementation

of the assumed EU objectives.

1 All the proposed scenarios feature nuclear power2#%% to 19.23% of share in electricity
LINE RdzOG A2y 00X $KSNBla (GKS wWaiaNery3a RSGOSt2LIVSy(
ydzOt S NJ LI26SND 2LJiA2ya aadzyS AdGa t265ad LINERIL
 ERM205G YLIKIF aAasSa GKS aSyYo S Nthfolithem®ke adNdr Askuge G2 R
of nuclear technologies is concerned.

% The Treaty on the Functioning of the European Uniome at Rome, 5 March 1957, (JL 2004, no. 90, item 864; as
amended).

2 As done at Rome, SeMarch 1957, consolidated version, OJ EU C 84, 30.03.2010, p. 1.

% Thecorresponding provisions are to be found in motif 3 of the Preamble to the Euratom Treaty.

3L CE Communication of Tf()]anuary 200¢ AnEnergy Policy for EuropeOM (2007) 001.

32 Resolution of the European Parliament of"2@ctober 2007on ConventionaEnergy Sources and Energy Technology
(2007/2091(INI)).

% CE Communication 45" December 2011¢ Energy Road Map 20560OM(2011) 885.
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1 ERM 205Gtresses that for countries using nuclear power, this technology will be the main
driver to reduce Cgemissions. A considerable proportion of the nuclear option in the energy
basket ensures the low total cost of electricity overall.

In the reportEU Energy, Transport and GHG Emissions: Trends t&,2680European Commission
forecasts the development of European power industry for the following four decades, as a result of
implementation of the European climate policy. One finding is that by the year 2050 nuclear power
stations will have become one of the major sources of electricity in the EU, with a 21% share in
energy generation, and the major zeemission source beside éhrenewable ones. It is envisioned

that Poland will see the launch of NPPs of joint installed capacity of 9,600 MW, which will become a
significant source of energy along with the stilprevalent coafired power plants and the
renewables. Although quiteonservative technical and economic assumptions, including investment
cost, have been made for NPP, the Report forecasts that new NPPs will be constructed, or, at least,
the operation of the presently functioning ones will be extended, for almost all chentries
possessing such facilities as of today (save for Germany, Belgium and Slovenia).

The potential for use of nuclear sources in eleettigineering industry is reflected Energy Policy
of PolandUntil 225 (PEP 2028). The tasks envisioned in this respect, as specified in an Appendix to
PEP2026W{ OKSRdzA S 2F SESOdziA@S Glala G2 06S RSt ADBSNB

The structure of entities at the time, especially the organisationally fragmented electricity
manufacturing sector, was not of advantage to meeting so crucial investment challenges. Of
substantial importance for the investment potential occurred to be the consolidation of the electric
power sector, completed in 2007, in line with tfRrogramme for theElectric Power Engineering
Sector®

¢tKS t2ftrakK SySNHe aS0G2N KFHa o68Sy F2NI I ¥Ss &8
development, connected with the necessity to cover an increasing demand for energy; the ageing
power-generation assets in fsh electric power engineering system; inadequate development level
of the fuels and energy manufacturing, transmission and transportation infrastructure; considerable
dependence on external supplies of natural gas and an almost complete dependencextgarale
supplies of crude oil; and, moreover, the environmental obligatioadl render it necessary to take
actions that would prevent deterioration of the situation of fuel and energy consumers. The
increasing hard coal exploration costs and the diffies in acquisition of new deposits of lignite,
combined with the prospect of progressive restriction of availability of this particular fuel for the
electric power, form an essential premise for seeking diversification opportunities in the fuel base for
electricity generation, and for launching new carriers of energy to ensurelémting and reliable
supplies of electricity, which would also be stable in pricing terms. Nuclear power definitely meets all
these conditions.

In parallel, the world economyds been in the recent years affected by a series of adverse
phenomena. Remarkable fluctuations in the prices of fuels, increasing demand for energy on the part
of developing countries, severe failures or breakdowns of power systems, and increasing
environmental contamination and pollution call for a revisited approach toward energy policy. As
part of its ecological obligations, the EU has set quantitative targets for the yearcab2Go-called

*EU Energy, Transport and GHG Emissions: Trends to 2050. Reference Scendtio@@dzh Commission, 2013.
Bp2iro0sS 2F GKS aiAyraisSNI 2T 902y2Yé | yR | oV daNg2,2téim 5608 G Wdzf & H
% A programme for the electriengineering industryadopted bythe Council of Ministers on arch 2006.
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3x20%¥. December 2008 saw adoption by the EU of a climateemalgy package, which proposes
concrete legal instruments to reach these targets. Through actions initiated on the national level, the
domestic energy policy is joining the implementation of the energy policy targets defined at the EU
level.

Being an EU Bmber State, Poland has been taking an active part in the development of a common
energy policy and in implementing its main targets within the specific domestic conditions, taking
Ayid2 | 002dzy( adzaidl AySR 02 YLISGAGA Bfevi&ianterestssf (1 KS
the consumers, energy resources held, and the technological determinants of generation,
transmission, and distribution of electricity.

37 GHG emissions to be reced by 20% as versus 1990; energy consumption to be reduced by 20% as compared to the
2020 forecast for the EU; increased proportion of renewable sources of enaog80% of total EU consumption (target for
Poland: 15% in final consumption), incl. upl@% in transportation sector.
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3.2. DECISIONS OFUCRAL RELEVANCE TEYYBLOPMENT OF NUCREPOWER

The crucial decisions of Psili Government administration include the following:

1. The Council of Ministers adoptedResolution on the actions taken for the development
of nuclear power according to which at least two nuclear power plants ought to be
constructed in Poland, of whidhe first should commence its operations by 2030. The
Resolution was adopted based on the following premises:

1 the need to diversify energy generation sources and launch new investment projects
in view of replacing the deapitalised baseload power plants;

1 the need to reduce environmentally hazardous emissions ¢f 8Q, SQ, dusts, and
heavy metals, through employment of nuclear technologies in the power industry;

1 potential to reduce the imports of coal and natural gas;

1 the costs of NPBased electricitygeneration to become stable and predictable in a
long time horizon, against lower unit cost of generation, as compared to other power
technologies;

9 stable electricity generation costs and certainty that the capital invested yields a
return, given the NPPperation period of a minimum of sixty years, as assumed at
present;

1 a potential to build longerm reserves of nuclear fuel;

1 safe supplies of nuclear fuel, based on the option to select the nuclear fuel or
uranium supplier(s) and the fuel cycle servipesviders from various regions of the
world and politically stable countries;

9 full responsibility of nuclear operators for safe handling of spent nuclear fuel and
radioactive waste;

1 third-party costs to be internaliséd

1 the resources of organic fossil feeto be preserved for use of future generations
including the resources of coal as a valuable raw material for the chemical and
pharmaceutical industries;

9 potential for economic revival of the regions and reinvigoration of domestic industry;

1 developmentof research and scientific base for nuclear power;

1 nuclear powerrelated study programmes/majors to develop within higher schools
and uppersecondary schools;

1T 6KS ylI A2yt S02y2YeQad Ayy20FG§ABS OF LI 0Af

1 increasing social interest in the eaamic, social, and environmental effects related
to the implementation of nuclear power.

2. By means of a Coundf-Ministers regulatio®’, the Government Plenipotentiary for
t2f A&K DbdzOft SIFINJ t2¢6SNR ¢Fa SadlrotAakKSRTI i
aAyAraidNE 2F 902y2Yéed ¢KS ttSyALRGSYGAl NBC
implementation of nuclear power, including the tasks set forth by the national energy

B with respect to carbon emission allowances, health/environmental costs, etc. R R )
% Ordinance of the Council of Ministers ofl2 & Hnand W2y GKS FLILRAYGYSYd 2F GKS D2Q!
bdzOf S NJ t 2Zi®eMB22)0 W[ y2d T
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policy, within the meaning of Article 14 of the Polish Energy*l.ainese responsibilities
include, among other things, compilation and submittal to the Council of Ministers of a
draft PNPP.

3. The actions related to nuclear power have been described irFthenework action plan
for nuclear poweft.

4. One of the primary priorities of Polish energy poliogicated inPEP 203 to diversify
the electricity generation structure through the launch of nuclear power.

The priorities indicated b¥?EP 203@re heavily interdependent. Improvement in energy efficiency
limits increasing demands for fuels and enertyus contributing to enhanced energy safety and
security, resulting from reduced dependence on imports; moreover, it fosters a limited impact of
power industry on the environment through reduced emissions. Similar effects are brought about by
the developnent of consumption of renewable energy sources, including the use dfibls, taking
advantage of pure coal technologies and development of nuclear power.

The decision to introduce nuclear power in Poland is based on the necessity to ensure supplies of
appropriate quantities of electricity at reasonable prices, whilst observing the environmental
protection rules. Protection of the climate, together with the climate and energy package adopted by
the EU, requires that energy generation and production biched into low or zero carbon emission
technologies.

Given the presentlay situation, taking advantage of any and all available technologies, with parallel
increase of energy safety and security and decreased emissions of pollutants and contaminants, with
observance of economic effectiveness, have become of special significance.

The decisions made to date with respect to the development of nuclear power in Poland have also
been informed by the clear indications of investment revival in the nuclear seatot only in Asia

and America but also in Europe. The ambitious goal of reconciling economic growth and
improvement of the quality of life, whilst taking into account the ecological determinants, have made
EU countries seek for solutions ensuring safe aecure supplies of electricity, including through
diversified fuel base of the power system.

As per theProgramme of executive actions for the years 2009 to #pfi® main goal in the nuclear
power area was to prepare an adequate legal and organisatiofralstructure that would ensure

the prospective investors the conditions appropriate for construction and -sirdf NPPs relying on

safe technologies, with the underlying high culture of nuclear safety and social support across the
implementation stagesi.e.: choice of site, design, construction, stapt and decommissioning of

the NPP. These objectives will only be deliverable if the investor has stable conditions ensured to
carry out the project; particularly as regards the possibility of reinfoigiits own market position,
which in turn ensures stability of funding for the project and ability to compete with other power
enterprises, with the prospect of a further integration of the regional electricity marketplace.

The detailed objectives in thigefd have included:
1 Harmonisation of the legal system, in view of efficient transaction of the process of
development of nuclear power in Poland;

“OThe Polish Energy Law Act of Wpril 1997 (i.e. JL 2012, item 1059, as amended).
! As adopted by the Council of Ministers or"14ugust 2009
“2 Appendix toPEP 2030
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Provision of human resources for nuclear power;
Public Information and education for nuclear power;
Selectionof the siting for the first NPPs;

Selection of the siting for, and construction of, a {aand mediumlevel radioactive waste
storage facility;

Provision of research facilities fBNPP based upon the existing research institutes;

Preparation of nuclear &l cycle solutions ensuring for the country safe and sustainable
access to nuclear fuel, taking account of the option to recycle spent fuel and to drighle
level radioactivavastestorage.
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CHAPTER 4. ANALYSIS THE COSTS AND BEIEONOMIC RATIONA
BEHIND THE DEVELOPMEDNH NUCLEAR POWER
4.1. FORECAST OF REQSED DEMAND FOREIRICITY

The changing economic situation viewed in a broader international context and, in particular, the
trends observable in the energy market, have made it necessary tfy tiee previous forecasts (of
2009%2011) with respect to fuels and energy, which have been used in, inter alia, the assumptions
for PEP 2030

In compiling the most recent and updated forecast of the demand for fuels and energy untff 2030
prepared by theEnergy Market Agency\gencja Rynku Energii S.ARE) on commission of ME, the
most recent available projections of macroeconomic and demographic indices and technical
assumptions have been taken into accounalong with other drivers, such as pricing erbon
emission allowances affecting the demand for electricity and district heat as well as the future
generation structure.

In the period under analysis, the demand for final electricity is expected to increase by approx. 36%,
i.e. from 119.1 TWh as @010 into 161.5 TWh by 2030, which stands for an average annual increase
of 1.5%. An increased demand has been, and will continue to be, true for all the sectors, with trade
and services sector (a 46% increase), households (33%) and industry (28%) ootnénépte. The

ratios included in the updated forecast have slightly reduced the forecast values compared to
Forecast_201% (Fig. 4.1).

Fig. 4.1. Comparison of the forecasts of final demand for electricity:

Forecast_2019s.Forecast_2011.
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Source:An updated forecast of demand for fuels and energy until 20B®RE S.A., June 2013.

“3 Updated forecast of the demand for fuels and energy to 288 June 2013.
4 Updated forecast of the demand for fuels and energy to 288E, September 2011.
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The above data concerning increased demand for electricity have been confirmed by-thelaie
evaluations of PSE regarding the demanddeak power load. There are two scenarios of average
annual increase in demand for the said power, i.e.:

1 by 1.5% to 2028;
1 by 1.1% to 2030, with a 0.85% increase to 2020.

What the abovespecified data also tell us is that, owing to increased electricity demand and
forecasted shutdowns of generation units, the Transmission System Operator (TSO) will find it
difficult to get the system balance, even if the expected increment in power related to the plans to
build new generation units is taken into consideration. These problems are expected to be
significantly suppressed by the planned construction of NPPs.

To provide soh a volume of electricity production at reasonable cost and with observance of
environmental considerations will imply the need to build new zemgission and lovemission
sources based on various power technologies, includingéfiitiency coafired, nuclear, gas, and
renewable sources.

In the scenario assuming construction of new feksl (hard and brown codlired) and gadired
power stations, the role of power stations fired with coal and the growing proportion of the
renewables in the electrityi generation mix is expected to be until 2030 as pictured in Fig. 4.2. It is
assumed that the determined sources are the new units locate§taowaWola (2015 CHPP; gas;
436 MWel0 T 2 02 OO0 I £8PP; gésy 460 MWa) T ¢ dzNBCPP; dighien 49 MWe);
Kozienice (201¢ PP; hard coal; 925 My)); Opole (2018 and 2019PP; hard coal; 2*830 MW); and
Jaworzno (201¢ PP, hard coal; 830 MW terms of the scenario in question, the net generating
capacity of the generation sources is seeovgng to approx. 44.5 GW, up from 33.5 GW as of 2010
(roughly, a 33% increase). The role of baseload power plants fired withdedaéd fuels is
significantly decreasing, whilst the contribution of renewables (esp., land wind farms) and combined
heat-and-power plants propelled with natural gas is on an upward trend.
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The abovelescribed changes concerning the structure of installed capacities will also affect the fuel
mix in production of electricity. With conservative assumptions made for nuclear power, the
electricity generation fuel mix will be ashig. 4.3.
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1%

Source:Forecast of the structure of generating capacities to 2030, with specified techrsindl economic parameters fi
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the nuclear power plantARE S.A., June 2013.

The change in the fuel mix is also connected with decommissioning ofaubrcoalfired units that

are replaced with new units combusting hard coal (approx. 3,400 MW till 20B8)aaterized by
high efficiency, low Sand NQ emissions; and, with two NPPs of the capacities of approx. 3,000
MW each, with the first unit of the first station to be started up in 2025 and the other units, by 2035
(2*3,000 MW = 6,000 MW).

As theForecat_2013 (ARE analysis of June 20188 assumed conservative conditions for nuclear
power, the structure of capacity and electricity production of the lowest generation cost within the
up-to-2030 timeline has been determined on additional order of ME, taking into account the
technical and eonomic parameters attained in the market for nevalyilt electricity generation
sources (according to EC and MAE analyses). The changes are shown in Table 4.1.

Table 4.1. Comparison of modified input parameters for newhuilt electricity generation souces:

Discount rate (for all generation sources) 6% 8%
NPP capacity factor 0.90 0.85
NPP operation lifetime (years) 60 40

The earlier ARE assumptions were partly based on technical and economic specification of second
generation reactors, mainly with respect to the assumed load factor and operation lifetime of the

unit. In turn, the designing assumptions of thigéneration eactors, which are to be constructed in

Poland, envision the load factor of no less than 90% (with availability in excess of 92%). Even the
presently operated generation Il reactors exceed this figure remarkably in a number of countries. For
instance, in Mland, the old posSoviet VVER40/W-213 reactors (a reactor of the same type was
AYUSYRSR F2NJ GKS Al Ny2¢ASO batiLovidayNRS htfair@@ if thél NHzO G A
recent years the load factor of 95%; the BWR units at Olkiluoto NPP peafoless than 97%. In

Germany, the newest PWR units (Emsland and Isar NPPs) make up to 94%. A number of NPPs in the
PYAGSR {GFGSa LISNF2NY & KAIK & Ay SEOSaa 2F wmn

Operation lifetime is the other indicator that ibed for being corrected. The forty years period
assumed in the earlier version of the forecast was based on generation Il reactors presently in
operation, which work much longer anyway (presently, their operation is being extended, in many
countries, from40 to 50 or 60 years; further extension of the operation time is still possible, as long
as the NPPs continue to comply with the safety/security requirements). All the generation Ill reactors
are, by definition, designed to work for sixty years, with thgtion for twenty more years, if not
more, of extension.

Discount rate is yet another factor that has been modified. It was necessary to make this
modification as a definite majority of investments in new electricity generation sources
internationally arebrought into effect based on relatively cheap capital. The governments of
numerous countries endeavour to provide energy or power investment projects (nuclear and
conventional alike) with predictability and stability conditions in terms of the regulaooiitical,
marketrelated, etc. environment. This directly translates into reduced investment risk, and thus,
reduced capital acquisition cost. Construction of the first NPP is the key in terms of energy safety and
security, and in terms of preventing tlrezonomy from suffering high costs of energy; hence, it calls
for the State to proactively collaborate with the investors. Creation and maintenance of adequate
conditions for the investment project to be accomplished is expected to directly translatehiato t
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cost of capital acquired from the domestic as well as foreign sources. Similarly, the changes foreseen
in the energy marketplace will be favourable in terms of profitability of new power units.

Comparing the outcome of the aforesaid analysis againstah&orecast_2013one concludes that

the crucial difference between the two lies in the pace at which NPPs are expected to develop (see
Fig. 4.3.1)Forecast_201B®as two nuclear units appearing by 2030 (one around 2026 and the other,
in 2030), with theaggregate capacity of 3,000 MW, while the new analysis (scenario) would expect
the first nuclear unit to appear a year earliearound 2025, with the following one commissioned in

ca. 2026 and the third one, by 2030. Altogether, there is approx. 4,50mMWIclear capacity to be
installed by 2030, as per the present scenario. It is worth mentioning that the subsequent unit(s) are
expected to appear in 2031.
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Source:Forecast of the structure of generating capacities to 2030, with technical and economic parameters specit
the nuclear power plantARE S.A., September 2013.

The faster development of nuclear power, @esscribed above, will also affect the fuel structure in
production of electricity. The nuclear technology would become an essential element in the
generatingsource mix as from 2025, with a 7% share in the net domestic electricity generation. By
2026, appP E® Ho ¢2K 6A®Sd Y2NB (KIYy wmor 2F t2fl yRQA
nuclear power stations, whereas the NPP production in 2030 will be at 35 TWh (a 19% share in
domestic electricity output).

In the year 2030, electricity productionybfuel, based on various sources, is expected to be as
pictured in Fig. 4.3.2.

42



Solarenergy
Hydro-power 1%
1%

Biogas

1%
Wind power

Biomass 12% Hard coal
5% 30%

Lignite (brown coal)
23%

Source:Forecast otthe structure of generating capacities to 2030, with technical and economic parameters specifi
the nuclear power plantARE S.A., September 2013.

Within the period considered, at least 12,000 MW of conventional generating units will have been
decommissioned (approx. 6,000 MW to 2020 and another 6,000 MW to 2030). The change in the
technical and economic parameters for nuclear power will not affect the decommissioning process.

4.2. NUCLEAR POWBRTIHE CONTEXT OFMATE POLICY

The future structure oflectricity generation in Poland will be heavily dependent on the climate

L2t AO8 o6SAy3a OFNNRSR 2dziz SaLISOAlIffe gAGK NBIF?
allowance trading system (EU ETS) and the emission restrictions related to thénemforce of the

EU Directives: IPPas from 2016) and IEfYas from 2020).

t NBaSydtezs t2fFyRQa O2YYSNODALFE LI26SNI AYyRddZAGNE Aa
million tonnes of carbon dioxide annuafiyThe existing electricity generation sources, including

those whose construction commenced before 2008, are covered by the gradually expanding
obligation to purchase the carbon emission allowances auctioned between 2013 and 2020, whereas
100% of the necessy allowances will have to be bought through auction2020. To the new

electricity sources, whose construction started after 2008, the obligation to purcB&emission

allowances, as fror8013,is complete. It should be noted that until 2012 inclesi?oliscommercial

power stations had covered approx. 90% of the demand for carbon emission rights out of tod-free

charge pool granted by the EU, whereas since 2013 the proportion has been around 70%, with a

“ Directive2008/1/ECof 15 January 2008oncerning integrated pollution prevention and cont(@lJ L 24, 29.1.2008, p. 8).
“8 Directive 2010/75/EU of 24 Novemb2@100n industrial emissions (integrated pollutipmevention and controlfOJ EU L
334, 17.12.2010, p. 17).

47 Emitor 2010 ARE S.A., Warsaw 20Emitor 2011 ARE S.A., Warsaw 20Eitor 2012 ARE S.A., Warsaw 2013; the
average for the years 20£2012.
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dropping trend, to arrive at 0% in 2020. eTmissing remainder of allowances will have to be
purchased from the open market.

Owing to the expected increase in the cost of emission allowance prices, up to EUR 25 and EUR 30
per 1 tonne in 2025 and 2030, respectively, in the context of the neehsore cost effectiveness of

power generation, with the resultant competitiveness of Polish economy, production of electricity
based on zer@mission sources, such as nuclear power plants, becomes legitimate. What shape will
the EU climate/energy policyasdzY S +F FGSNJ wnuwn KLFa y2G 0SSy RSGSH
to render the relevant decision dependent upon a global climatic agreement, which is expected to be
concluded in 2015. While the adoption of the EU strategy for combating the climate mgsaems

certain, in any case, the analyses contained herein assume that the strategy will continue past 2020.
Regardless, however, of the processes taking place on the global and EU levels, a transformation of
Polish economy toward low emissions is a mugte shrinking resources, and their rising prices,
cause that only those countries which will be capable of adapting to the new developmental
challenges, will remain competitive. Therefore, Polish electaogineering and power industry will

be in needof zeroemission sources of generatigrone of these being nuclear power plants.

With respect to S@ NQ and dust emissions, it is assumed that the amended IPCC directive will be
implemented from 2016 onwards, instructing the Member States to introdueey wigorous
admissible ceilings of exhaust gases with respect to facilities with considerable pollutants emissions.
As far as power sector is concerned, these include facilities in excess of 50 MW capacity, which
means that these regulations will pertaia all the Polish power plants and most municipal district
heatandpower plants. The regulations in question impose the need to make considerable
investment in environment protection installations or systems, which to a remarkable extent
penalises the cdaand gas sources of electricity generation.
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4.2.1. ANALYSIS OHH GREENHOUSE GAS$SSVON REDUCTION EQTIAL

On commission of ME, McKinsey&Company prepared in 2009 a report Aitleevaluation of the
potential to reduce emissions of greenhouse g&sé®land to 2030

Greenhouse gas abatement cost curve

= 1
for POIa nd untll 2030 Chemical GCS retrofit
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1 Only the GHG abatement methods of the highest potential were listed.

SOURCE: Greenhouse gas abaterment Mckinsey cost curve for Poland
Source: McKinsey & Company, 2009.

The curve illustrating the cost of reduced carbon emissions to 2030, as proposed in the report for a
mix of fuels that ensures thileoretically maximum possible reduction in the emissions, reflects a bi
directionality of actions taken in view of reducing GHG emissions. In the diagrahameftside
section (Fig. 4.4.), actions are indicated that allow for reduced consumption afigtgcthis being

the lowestcost method to reduce the emissions. Yet, the electricity saving potential is practically
limited; in order to ensure economic development and adequate living standard to the citizens, it is
necessary to ensure production efectricity at an appropriate level. As for generation, the most
costeffective carbon emission reduction method is to take advantage of nuclear power sources.

Each of the columns shows the reduction method under analysis:

1 ¢KS O2¢t dz2v¥y Qa ¢ Adgdl (i millidh2oanes) of GSeduGilie/with use of the
method;

1T ¢KS O2fdzvryQa KSAIKG aKz2ga G(KS 0O0z2ad 2F St
Euro/tonne of emitted carbon quantity reduced.
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4.2.2. PLANNED SHUOWNS OF GENERATINARPEACITIES

Moreover, it is assumed that after 2016 the sector will be gradually adopting to the IED
requirements. What the Directive does, among other things, is exacerbate the requirements
regarding emissions of the §ONQ compounds for installations fired with gduel; this translates

into considerably higher costs or expenses because of the need to apply thegmobtstion CCS
technology.
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Source:An updated forecast of demand for fuels and energy until 20B®RE S.A., June 2013.

Figure 4.5 shows the aggregate effect of planned decommissioning and upgrades of generating units

Ay t2flFyRQa dziAtAde o602YYSNODAFEO FyR WAYyRdzGNR
generating electricity for the needs of their associated industrial establishments. The schedule
specified below enables to determine the forecasted deficitscapacities and the necessary
investments in new generating capacities in order to ensure coverage of the increasing demand for
electricity and the required capacity reserve within the system. The schedule is taken into account in
model calculations. Theesults of the analysis indicate that at least 12,000 MW of generating
capacity will have been decommissioned by the year 2030, which is approx. 6,000 MW to 2030 and

the remaining 6,000 MW, to 2030.

The planned decommissioning of generating capacities snaimsue from their technical weand
tear and failure to comply with the EU requirements with respect to exhaust gas parameters.

The assumed connection to the network of the first NPP around 2025 will partly allow for satisfying
the potential deficit of gnerating capacities.
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According to the ARE forecast of June 2013 (the scenario taking new investments into account,
especially new coal capacities), certain crucial changes are expected in the fuel mix for generation of
electricity, mainly based on the late policy under implementation and actions performed in view

of limiting adverse impact of power industry on the environment. In specific:

1 A decrease is expected in the share of coal in the electricity production mix, namely from
approx. 89% in 2010 tgparox. 59% in 2030.

91 The proportion of electricity generated in NPPs will be around 12% in 2030.

1 The share of renewable energy sources will significantly increase in the electricity
YIEydzZF | OlGdzNAY 3 a0 NHZOGdz2NBS ¢ AGK | hiobembhasedl omdr s 2 F
these sources by 2030.

1 The renewable energy sourcbased electricity production ensures that the target of 15%
share of renewablebased energy in the gross final energy demand by 2020 will be met, in
line with Directive 2009/28/E®n the promotion of the use of energy from renewable
sourceé?.

1 The role of natural gas will increase, with the proportion in the electricity generation mix of
approx. 9% by 2030.

1 Although coalderived fuels will continue to be dominant in the power sector, thewing
diversification in the fuel mix will enable to remarkably decrease the emissions,@Hd®f
pollutants such as SONQ and dustsg owing to the development of renewables, nuclear
power, highefficient cogeneration and the CCS technology.

4.3. FQRECAST OF TECHNOICAGI AND FUEL STRUREUIN PRODUCTION OF
ELECTRICITY

As indicated by the forecast of the structure of future generating capacities, satisfaction of the
domestic demand for final electricity will call for significant increase in the metlyztion of
electricity: from 119.1 TWh as of 2010 to approx. 161.4 TWh in 2@B0increase by, roughly, 36%.

The energy production structure will see a significant decrease of the share of baseload power plants
fired with coalderived fuels: the 2010igure of 89% to go down to approx. 59% by 2030. In turn,
renewablesbased generation will increase, attaining a share of approx. 19% in the domestic
electricity production, in net terms, by the year 2030.

For the new NPPs, an approximate share of 6.5%peated in production of electricity for the year
2025; by 2030, the proportion will grow to some 12%, thus contributing to stabilised prices of energy.
A projection of electricity generation by source and type of fuel is shown in Fig. 4.6.

8 Directive 2009/28/EC of the European Parliament and the Coomdhe promotion of the use of energy from renewable
sources an@mending and subsequently repealing Directives 2001/77/EC and 2003/8D/HC140, 05.06.2009, p. 16).
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Fig. 4.6 Forecast production of electricity for Poland, to 2030 (in net term

Based on a scenario taking into account new investments, esp. in new coal capacities.
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Source:An updated forecast of demand for fuels and energy until 208RE S.A., June 2013.

As per an analysis prepared by ARE in September 2013 (with the market parameters for nuclear
power), nuclear power has a 7are in the net domestic electricity generation as of 2025; the share

is to grow by 19% to 2030 (35 TWh). A projection of electricity production by type of source and fuel
is shown in Fig. 4.6.1.
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4.4, ECONOMIC JUSORTION FOR THE INEMENTATION OF NUCREROWER

An ARBUpdated comparative analysis of the electricity generation costs for nucleatfireshbind

= [%

gasfired power stations and renewable sources of engpggpared in April 2013 on commission of
ME, points to the implementation of nuclear power in Poland within the coming decades, until 2050,
as an economically justifiable venture.

The said analysis deals with the costs of generation of electricity in polewets operating based on
various technologies, and envisioned for commissioning in Poland until 2050; the expenditure in
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the most desirable investment directions in the electric power generation sector.

4.4.1. TECHNOLOGIENEDER CONSIDERATION

S§02y2Y

The analysis compares electricity generation technologies envisionedfomissioning in the years

2025, 2035, and 2050. Assessment of the averaged cost of electricity generation has been carried out
for a typical set of technologies in the domestic conditions, which also appear in analyses prepared
by internationally renownd institutions and research centres. The analysis being referred to has
been based on the operational experiences with the existing and projected facilities and the
forecasts presented in the most #p-date literature.
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The cost competitiveness of eleciticgeneration technologies has been considered across the uses
of installed capacity. Similarly as in the analysis updated as mentioned, nolgashlsource
technologies have been taken into account, their generation costs being dependent on the structure
of basic sources as in e.g. pumped storage plants, and heavily dependent on the local condjtions
as with runof-river plants. Also, combined heandpower plants were excluded from the
comparison study, as the cost of electricity cogenerated witht iedepended on the local demand

for heat and external conditions of distribeat regulated prices.

The comparative analysis has, in turn, considered wind power stations (onshore and offshore) and
photovoltaic installations. However, it should be strefdbat their role in the power system is
different than that of large conventional generation units, and these sources are not to be
approached as fully alternatiV@ Hence, a different approach has been applied with respect to these
sources, the generatio costs being shown in a different arrangement than those for traditional
sources.

The analysis of generation costs did not take into account the issues related to subsidising any
technology whatsoever.

For the year 2025, apart from the electricity genévattechnologies commercially available today,

the analysis in question covers certain technologies being intensely developed today and expected by
the said time to have been advanced to a level enabling their commercial use. This is particularly true
for carbon capture and storage systems, cogenerated Withstorage facilities. It is expected that
such installations, which are being tested nowadays at laboratory scale, may soon be launched for
industrial use and thus they have been included in the colmpse analysis for the period. The
technology has been taken into account for the same reason. An identical composition of
technologies has been assumed for the sources whose-gpais envisioned around 2035. In turn,
since any expectations regarding néschnologies in such a distant time horizon intrinsically imply
considerable uncertainty, the comparative analysis for the year 2050 has only taken into
consideration (beside those made available earlier) the technologies being developed but stilf at thei
early development stage. Within the timeframe being considered, substantial development of
nuclear technologies is envisioned, with the assumption that NPPs equipped with generation IV
reactors will be operated. Hence, as regards the year 2050, the set&f technologies has been
considered as for 2025 and 2035, respectively, taking into account technological development that
would lead to achieving by these units higher generation efficiencies in the futuséth the
essentially different cost parametts. In addition, generation IV reactors are considered the plants
which will serve as the links closing the fuel cycle, thus increasing the nuclear fuel resources for
thermal reactors.

The following technologies have been compared in the analysis:

1 condensng power plants, fired with pulverised hard coRIQ combusted in pulverisetlel
boilers, with fluegas desulphurisation (Deg@nd denitration (DeNginstallations;

1 power plants with pulverised hard coal boilers and carbon capaun@storageinstallations
(PC +CQs

1 condensing power plants, fired with pulverised lignifel)(combusted in pulverisefliel
boilers, with DeSgand DeNQinstallations;

“9For instance, its impossible to compare these sources with conventional sources across the range of the capacity factor.
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1 power plants with pulverised lignite boilers and carbon captamnestorage installationsRL
+CG);
NPPs with generation IlI (light) water reactdrSVR;

NPPs with generation IV reactors;

gasfired power plants; integrated hardcoal gasification combined cyclkSCC_G coal);

= =| =4 =

power plants with integrated hardoal gasification combined cycle aratlwon captureand
storage installationsiGCC_C + CCS

gas turbine combined cycle power statio&STCE

gas turbines@T),

biomass power plantsBM),

2YyaK2NE 6AYR widdoenShNdQDT GA2ya oW
2FTTAaK2NBE 6 AY RwndaffsndmQoaTi I GA2ya oW

= =/ =4 =4 4 =4

photovoltaic power stationsR\).

4.4.2. INVESTMENT OUAYS FOR INDIVIDUAIECTRICITY GENERANTSOURCES

With a view to determining the economic premises for energy policy with regards to the choice of
the directions of development of electricity genei@ai sources, the analysis has made use of a
methodology® applicable in determining the costs of electricity generation from the standpoints of
national economy and society. From an economic point of view, in discussing and comparing
electricity generatiortechnologies, the two different investment efficiency ratios prove to be crucial:

() investment outlays indispensable for construction of a power plant/station, expressed in
[EUR/MWT; and, (i) the costs of electricity generation, expressed in [EUR/Miwbktment outlays
encompass overnight investment costs (OVN) and the cost of capital;péaitd and own, as
incurred by the investor in the course of the construction project and referred to as interest during
construction (IDC).

For comparisons of conefitiveness, electricity generation costs are used as broken down into fixed
costs, variable costs, and constituents thereof.

For the sake of competitiveness comparison, energy generation costs are used as broken down into
fixed costs, variable costs, armmbst constituents. Investment outlays are reflected in the costs
through depreciation(/amortisation) of assets and cost of capital.

In the available publications, the current investment outlays (OVN) on construction of the sources of
energy under considet®n is characterised by a considerable spread, due to differential conditions
of project implementation. For the needs of the analysis in question, referential amounts of
investment outlays have been estimated for the facilities envisioned for commisgi@mithe years

HNHPYE HnopZX F+FYR wnpn 6¢Fo6fS nodt0d ¢KS 2dzifl ea

expenditures, not taken into account separately with respect to the purpose of the analysis.

%0 |AEAExpansion Planning for Electrical Generating Systems. A Guidatieoka 1984.
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Table 4.7. Reference unit OVN for the sources under oS NI G A2y ©9! w G(GK2dzaAl yRQ

PC 1,550 1,550 1,550
PC+CCS 2,600 2,500 2,400
PL 1,700 1,700 1,700
PL+CCS 2,750 2,650 2,550
Nuclear LWR 4,000 3,850 3,650
Nuclear IV GEN - -- 4,150
GT 400 4,00 400

GTCC 850 850 850

IGCC_C 2,250 2,100 2,100
IGCC_C+CCS 3,100 2,900 2,700
BM 2,400 1,950 1,800
Wind onshore 1,350 1,300 1,250
Wind offshore 2,550 2,350 2,200
PV 1,350 1,200 1,100

SourceUpdated comparative analysis of the electricity generation costs for nucleakfired and gadfired power stations
and renewable sources of enerdhRE S.A., April 2013.

For the purpose of these calculations, periods typically referred to in scientific reference literature

have been followed, save for NPPs (for which the qudfetirhe is a minimum of sixty yeard) The
Fyrfeara KFra O2yaSNBIFGAGSte | aadzySRY F2NJ I OKI y:
the totality of the analytic outcome for this particular technology in a less advantageous manner.

Both theOVN and the total investment outlays for the periods under discussion prove the highest for
nuclear, whilst it should be kept in mind that nuclgewer investments and projects imply an
AYyO2YLI NI ofée f2y3aASNI SYLR2NI f Kag didy ety fordg@nerdiiénS LI |y
II/11I+ reactors operating at low variable cost due to low cost of fuel.

4.4.3. AVERAGED UMIXED COST

This particular category encompasses investment outlays (OVN, taking account of IDC) as well as
fixed costs of operatin and maintenance (O&M), inclusive of decommissioning costs. It is assumed

that the average unit fixed cost is taken into account in the form of annual \ddtens made to a
decommissioning fund which is defined on a ratio basis, in terms of decommigsionilays after

O2YLX SiiAz2y 2F (GKS TFILOAfAGeQad 2LISNIGA2yd ¢KS O2a
the corresponding cost for conventional power plants; however, owing to the discount effect, the
amount of such writedowns does not form aubstantial costs item, even with capiigtensive

nuclear sources.

* For generation Il reactors.

52



Table 4.8. Reference fixed costs of operation and maintenance [EUR thousandjiday].

PC 36 36 36
PC+CCS 62 58 52
PL 40 40 40
PL+CCS 66 60 56
NuclearLWR 90 90 90
Nuclear IV GEN 80
GT 10 10 10
GTCC 18 18 18
IGCC_C 58 56 54
IGCC_C+CCS 64 62 60
BM 70 70 70
Wind onshore 40 40 40
Wind offshore 95 85 80
PV 20 20 20

SourceUpdated comparative analysis of the electricity generation costsuolear, coafired and gadfired power stations
and renewable sources of enerdhRE S.A., April 2013.

4.4.4. AVERAGED UNIARIABLE COST

This category extends to personnel costs, cost of (raw) materials and fuels, the facility own needs
(auxiliaries), ad those related to use of the environmerif. Fees for carbon emissions have been
separately taken into account, as this is a substantial element of energy generation cost in terms of
comparative analysis. With its considerable impact on the operatingresgeeof power stations fired

with hydrocarbon fuels, prices of fuels are of key significance for selection of the electricity
generation technology. One of the main advantages of nuclear power technology is a relatively low
cost of fuel, as compared to thiechnologies making use of coal or gas.

The price of nuclear fuel is EURQ@.Z per 1 G3. This analysis has assumed that the nuclear fuel price
was equal EUB,8/GJ in 2010, with a 0.5% average annual growth rate for the years 2011 to 2050.

*2 For NPPs, this category encoasses writeoffs for a fund to be used in a future for financing neutralisation and storage
of radioactive waste.

3 G. Harris, P. Heptonstall, Bross, D. Handley;ost estimates for nuclear power in the, Uiiperial College Centre for
Energy Policy andethnologylCEPT, London, 2012; G. Rothwhikw U.S. Nuclear Generation: 22030 Stanford
Institute for Economic Policy Research, Stanford, 2010; Y. Du, J.E. Pdpstats,on the Cost of Nuclear Powgi T Center

for Energy and Environmental PolicysBarch, 2009; R. Tarjanne, A. Kivisfomparison of electricity generation cost
Lappeenranta University of Technology, Lappeenranta, 2008.
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Table4.9. Variable cost of operation and maintenance, according to reference literature
[EUR/MWHh].

PC 2.4 2.4 2.4
PC+CCS 3.2 3.2 3.2
PL 2.4 2.4 2.4
PL+CCS 3.2 3.2 3.2
Nuclear LWR 0.8 0.8 0.8
Nuclear IV GEN 0.8
GT 2.8 2.8 2.8
GTCC 1.8 1.8 1.8
IGCC_C 3.6 3.6 3.6
IGCC_C+CCS 4.2 4.2 4.2
BM 5.0 5.0 5.0
Wind on-shore 0.0 0.0 0.0
Wind off-shore 0.0 0.0 0.0
PV 0.0 0.0 0.0

SourceUpdated comparative analysis of the electricity generation costs for nucleasfiresbhndgasfired power stations
and renewable sources of enerdhRE S.A., April 2013.

Fuel price projections

In the international market, the nuclear fuel is commonly accessible, which holds true for uranium

ore as well as for the capacity of processing intoyuladzY KSEI Ff d2NARS | yR (K
capacity of enriching and producing fuel elements for reactors. It has therefore been assumed that
nuclear fuel resources would not inhibit the pace at which nuclear power industry is expected to be
developing, gien its forecasting and operatierelated prospects, with a 0.5% annual average
increase expected for the period 2010 to 2030.

The pricing projections for Poland, as prepared based thereupon and assumed for the purpose
hereof, are shown in Fig. 4.10.
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Source:Updated comparative analysis of the electricity generation costs for nuclear, {ioadl and gasfired powel
stations and renewable sources of energqRE S.A., April 2013.

4.4.5. VARIABLE CGSSRELATED TWARBON EMISSION FEES

The prices of allowances for €@nissions have been assumed for the years 2025 and 2035 based
upon the OECD/MAE projectitinA slight increase in the allowance cost is assumed as from 2035,
which is to result from a development of leamission coal technologies, zeemission renewable
sources and nuclear power (Table 4.12). Owing to considerable uncertainty as far as the future prices
of carbon emission allowances are concerned, the sensitivity analysis has considered options of
remarkable upward/downward deviation in the value of such allowances as versus the reference
scenario.

Table 4.12Cost of carbon emission allowances

2020 2025 2035 2050
15 25 35 40

SourceUpdated comparative analysis of the electricity generation costs for nucleasfireabhnd gadfired power stations
and renewable sources of enerhRE S.A., April 2013.

Having regard to the fact that the third settlement periodder the EU ETS 2029020 is presently in
force, which in spite of the derogations afforded to Poland implies gradual elimination cbfree
charge allocation of emission allowances, the power and energy sector will over the subsequent
years have to be puhasing increasing humbers of emission allowances, at rising prices. Thus, the
cost of energy generation will be increasing, which, in turn, is intended to promoteereission and
low-emission technologies.

**Word Energy Outlook 201®ECD/IEA, Paris, 2012.
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4.4.6. AVERAGED TQTAOST OF GENERATIOR 1 MWH OF ELECTRICIT®Y
GENERATION SOURCE

The analytical results for the year 2025 (Table 4.13) show that already at the capacity factor (CF)
equalling 0.8, nuclear power is characterised by the lowest cost of electricity genecatenEUR

86.3 per IMWh. This trend is to be seen reinforced in the subsequent perdys2035 and 2050,
respectivelyc (i Kdza O2 NNE 6 2 NI (0 A y-Brmiefic®ncyi hi3 fs\alRtlie2naré cugial if 2 y 3
one takes into account that the present reactor generations afemt capacity factors of at least

90%. For example, the French company AREVA offeringemdiation EPR declares its availability at

the order of 92%.

Tab. 4.13. Unit generation cost [EUR/MWh]: a 2025 estimation.

0 0.2 0.4 0.6 0.8 1
PC X 175.8 118.1 98.9 89.3 83.5
PC+CCS X 250.2 152.9 120.5 104.3 94.6
PL X 182.7 119.3 98.2 87.6 81.3
PL+CCS X 251.5 148.6 114.2 97.1 86.8
Nuclear LWR X 314.9 162.5 111.7 86.3 711
GT X 141.5 127.4 122.7 120.3 118.9
GTCC X 139.0 108.5 98.3 93.2 90.2
IGCC_C X 235.5 149.9 121.4 107.2 98.6
BM X 267.4 176.5 146.1 131.0 121.9

SourceUpdated comparative analysis of the electricity generation costs for nucleasfiresbbnd gadired power stations
and renewable sources efhergy ARE S.A., April 2013.

In order to more completely picture the unit generation cost by technology and with the timeframes
assumed (i.e. by 2025/2035/2050), a single CF value was assumed, as a stardd¥® (Fig. 4.11).
The obtained dataconfirmed similar levels of unit costs per the individual timeframes, without a
definite trend being indicated; with a similar scale of cost decrease being observable for CCS
equipped technologies and for nuclear power.
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Fig. 4.11. Averaged unit energggeration costs for sources envisioned for commissioning in 2(

2035 and 2050, resp, at CF 0.8 [EUR/MWHh].

140
120
100
80
£~
=
Z 60
o
]
w
40
20
0 Nuclear [ Nucl I6CC_C
uciear ucliear _
PCpeeccs| L PLeces | o TEET 6T sTec [iecc c| T BM
m2025| 893 1043 | 876 @ 971 | 863 1203 | 932 | 1072 131
m2035 90,7 997 | 891 | 928 | 842 1232 | 973 | 1037 128,7
12050 924 966 | 91,7 903 | 80,3 | 8 | 1163 943 | 1034 | 1005 | 116

Source:Updated comparative analysis of the electricity generation costs for nuclear, €ioaél and gasfired powel
stations and renewable sources of energdRE S.A., April 2013.

4.4.7. COMPETITIVESIE OF SOURCES FORJAL WORKING CONDINS WITHIN THE
SYSTEM

Under the real working conditions of generation sources, the degree at which capacity is used for
individual technologies appears much differentiated, which stems from their role in the electric
power system. This translates into the real cost of generation, as characteristic to a given type of
source. Hence, a comparison has been carried out between generatists obtained for the
reference conditions wherein all thermal power plants operate at the same capacity factor of 80%.
Subsequently, CF values typical to individual technologies have been compared: for NPPs (85%), coal
fired CCS power plants (80%), efi@d power plants (without CCS) (70%), and-fiyesl power
stations (55%). The breakdowns have also taken into account wind power stations, assuming a 25%
CF for onshore stations, 40% for offshore wind farms, and 11% in case of photovoltaic stations.

Forthe reference conditions, cost of energy generation with sources envisioned for commissioning
around 2025 indicate a competitive edge on the part of NPPs (which appears even greater when it
comes to diverse availability coefficiengSEUR 79/ MWh), whichsiheavily dependent upon the
assumed pricing of carbon emission allowances. With-fieal sources not equipped with CCS, the
generation costs are inclusive of the carbon expenditureslightly higher than those for NPPs.

Offshore wind power stations archaracterised by one of the highest generation castisis being
GKS OFras Ay aLAGsS 2F NBtldA@gSte | R@FyGl3S2dz
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to a high proportion of the cost of fuel, biomaiged stations are the second most exypgve
electricity generation source, following PV technologies.

With the working conditions of thermal power plants at diversified load coefficients (Fig. 4.12.), NPPs
become increasingly competitive compared to their efi@d counterparts. In parallelthe
competitiveness of gaand-steam power plants falls down, for which the generation cost exceeds
the corresponding cost with C@8uipped units fired with lignite, and even with onshore wind
farms.

Due to high cost of energy generation, photovoltaic powstations, biomasfired stations as well as
offshore wind farms remain uncompetitive.

Source:Updated comparative analysis othe electricity generation costs for nuclear, cofiled and gasfired powel
stations and renewable sources of energqRE S.A., April 2013.

A comparative analysis has also been made for costs of electricity generation with use of diverse
sources, with tle assumption of the new technicahdeconomic parameters for newdyuilt
generating sources, as specified in Table 4.1. The results have shown that, given the parameters in
question, nuclear is the lowesbst option amongst the technologies under analy(sf. Fig. 4.12.1).
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