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| believe in the potential
of the Czech science and industry

Stavba jaderné elektrarny pat¥i bezpochyby
c¢asnosti. | v dnesni dobé je schopno takovy
projekt realizovat s vyznamnym vlastnim po-
dilem jen nékolik nejvyspélejsich statu
svéta. Muzeme byt pravem hrdi na to, Ze se
mezi né fadi i Geska republika.

Ceska véda a priimysl maji na tomto poli na& nava-
zovat. Jiz na stavbé Jaderné elektrarny Dukovany
se podilely nase narodni spole¢nosti v klic¢ovych ro-
lich investora, generalniho dodavatele technologie
a findlnich dodavatel(l. Stavebni prace na prvnim
dukovanském bloku byly zahajeny v roce 1978
a Ctvrty blok byl uveden do provozu v lété 1987. Za
8,5 roku jsme dokazali postavit elektrarnu, o jejiz
kvalité neoddiskutovatelné svedc¢i mnohalety bez-
problémovy a mezinarodné ocenovany provoz. Po
prvnich détskych nemocech spolehlivé funguje

i druha tuzemska jaderna elektrarna - Temelin.
Planovana dostavba 3. a 4. temelinského bloku je
projektem s obrovskou pridanou hodnotou. Prispéje
k zajisténi energetické bezpecnosti naseho statu.
Umozni odstavku nékterych technologicky preko-
nanych uhelnych zdroji a tim vyznamné prispéje ke
Zlepseni Zivotniho prostfedi. Zejména je ale obrov-
skou potencialni pfilezitosti pro tuzemskou védu
a praimysl.

Stale mame jedine¢nou moznost Cerpat ze zkuse-
nosti a umu expertd, inzenyr( a organizatort vyse
zminovanych staveb. | proto pevné vefim, ze vy-
znamnou vahou v koneéném rozhodovani o vitézi
tendru na dostavbu Temelina bude zajisténi vy-
znamného podilu dodavek Ceskych firem a Ceskych
vyzkumnik(l. Ceské vysoké udeni technické je pii-
praveno vychovat novou generaci specialistll, kteff
najdou uplatnéni jak pfi samotné realizaci stavby,

tak i v nasledném provozu a servisu po dobu celé
zivotnosti technologie, tedy minimalné na dalSich
60 let. Nasi odbornici ziskaji pfistup ke Spickovym
technologiim a jedine¢nému know-how. Temelin
mU0ze byt skvélym odrazovym mUstkem pro na-
sledny vyvoj reaktorl 4. generace, na némz jsme
pripraveni se podilet. Byla by Skoda tuto jedinecnou
prilezitost promarnit!

prof. Ing. Vaclav Havli¢ek, CSc.,
rektor Ceského vysokého uéeni technického
v Praze



Construction of a nuclear po2er plant is
2 ithout any doubt one of the most techno-
logically challenging projects of the present
era. Even today, only fe2 most developed
countries in the 2 orld are able to efecute
such projects 2ith their 02 n significant
contribution. We can rightly be proud that
the Czech Republic is one of them.

In this field, the Czech science and industry have
a heritage to build on. Our national companies were
involved already in the construction of the Dukovany
nuclear power plant as the investor, general supplier
of the technology and final suppliers. Construction
works on the first unit in Dukovany began in 1978
and the fourth unit was put into operation in summer
1987. During these 8.5 years we managed to build
a nuclear power plant of : uality which has been
indisputably proven by many years of smooth and

internationally appreciated operation. After initial
problems, also the second domestic power plant
— Temelin — operates reliably.

The planned construction of units 3 and 4 repre-
sents a project with immense added value. It will
help ensure the energy security of our state. Thanks
to it, it will be possible to decommission some tech-
nologically obsolete coal sources, and therefore it will
significantly contribute to improving the environment.
But first of all, it is a huge potential opportunity for
the domestic science and industry.

We have a uni: ue chance to draw from the experience
and skills of experts, engineers and organizers in-
volved in the above-mentioned projects. Therefore,
| firmly believe that when the final decision about
the winner of the tendering procedure concerning
the completion of the Temelin NPP is taken, the ca-
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pacity to ensure a significant share of supplies from
Czech companies and of Czech experts will play
a key role. The Czech Technical University in Prague
is prepared to bring up a new generation of specialists
whose : ualifications and skills will be valuable during
the construction itself as well as during the subse: uent
operation and maintenance throughout the lifetime
of the technology, i.e. at least during the next 60 years.
Our experts will gain access to cutting-edge techno-
logies and uni: ue know-how. Temelin may become
a perfect starting point for the future development
of the reactor of the fourth generation and we are
ready to take part in it. This uni: ue opportunity must
not be wasted!

prof. Ing. Vaclav Havli¢ek, CSc.,
Rector of Czech Technical University
in Prague
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Funkci generalniho feditele CEZ, a.s. za-
stava od zafi 2011 Ing. Daniel BenesS, MBA.
Svym nastupem prevzal od statu, jako majo-
ritniho vlastnika spole¢nosti, mj. odpovédnost
za dostavbu Jaderné elektrarny Temelin.
S plany rozvoje spole¢nosti seznamil verej-
nost jiz v Fijnovém &isle éasopisu CEZ NEWS.

,CEZ mé od stétu, jako majoritniho viastnika, nové
zadani: zajistit co nejvétsi energetickou sobéstacnost
a nezavislost. A k tomu vede podle mne prakticky
jedina cesta — jaderna energetika...”

Rozvoj jaderné energetiky je na prvnim misté nasich
priorit. Omezili jsme investice do novych zahranic-
nich trh{l a soustiedime se predevsim na pokracujic
obnovu uhelnych elektraren, vystavbu paroplyno-
vého zdroje a dalsi prileZitosti k posileni pozice na
domécim trhu. Absolutni prioritou je zajistit dostatek
prostfedkd pro dostavbu Temelina. Ukazuje se, ze
nez jsme Cekali. Existuji scénare, pfi nichz by mohl
byt novy zdroj méné ziskovy. Projekt nam pritom
mUiZze odderpat vétSinu volné hotovosti. Chceme proto
vytvorit takovy obchodni koncept, ktery umozni zis-
kovost projektu a jeho financovani tak, abychom
mohli v ndsleduijicich 15 letech investovat sou¢asné
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utni prioritou
stit dostatek prostredkd
Dro dostavbu Temelina

i do jinych atraktivnich projektd. Musime také vyresit
vSechna vystavbova a regulatorni rizika. ..

Nejde pouze o dostavbu Temelina, ale i o to, ze pro-
dlouzime Zivotnost Dukovan, zvySime vykon nasich
stavajicich blok( a zkratime jejich odstavky. Radi by-
chom, aby treti blok Temelina dodaval elektrinu do
sité v roce 2022 ¢i 2023, Ctvrty blok asi 0 18 mésicl
pozdégji. V té dobé bychom jiz méli pracovat na pri-
pravé stavby novych reaktor( v Dukovanech. Ty by
mohly byt uvedeny do provozu kolem roku 2030.
Jesté predtim vSak chceme investovat do zlepSeni
t&ch soucasnych. Podle plvodnich pland by méla
JE Dukovany ukonéit provoz v roce 2025. Doufam,
ze se vSak povede prodlouzit jeji Zivotnost i zvySit
vykon vylepsenim dalsim technologie. U jednoho
z dukovanskych blok se nam jiz podafilo zvysit
Upravou generéatoru vykon z plvodnich 440 na 500
MW, podobné chceme i u dalSich reaktort. Jsem
presvédden, Ze po roce 2030 bude v CR prostor
pro stavbu zcela nové JE (pozn. redakce: pocitd se
s lokalitou v Blahutovicich na Novojicinsku)...

Evropska energetika se razantné méni. Evropska
unie déla fadu opatfeni v souvislosti se svym bojem
za snizovani emisi sklenikovych plyn a masivni
a nesystémovou podporou obnovitelnych zdroj

energie. Nemaly vliv mély udalosti ve FukuSimé
a nasledné rozhodnuti Némecka o opusténi jadra.
Tohle vSechno trh deformuje a vypada to, ze se
energetika ¢im dal tim vic méni z Cistého byznysu
na regulovanou sluzbu. Nikdo nevi, jak bude EU
déle postupovat v oblasti povolenek CO,, podpory
obnovitelnych zdrojd, do jaké miry budou trhy volné
Ci svazané regulaci, které zemé opusti jadro a ¢im
je pfipadné nahradi apod. Je mnoho variant toho,
co s elektroenergetikou mohou udélat nové tech-
nologie, jak se vyvine prijatelnost a ekonomicka
stranka jaderné energie a jaké budou ceny komodit
— ropy, plynu, uhli, biomasy. Musime byt pfipraveni
témér na vSe a umét na to véas a spravné reagovat.
Proto jsme ke stavajicim ciltim programu NOVA VIZE
pridali pét novych kliCovych iniciativ: Novy jaderny
zdroj, Zajisténi paliva, Vykonnost, Regionalni ener-
getiku a Obnovitelné zdroje.
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Ensuring sul cient funds
for the completion of Temelin
IS the priority

Ing. Daniel Benes, MBA, has been the general
director of €EZ, a.s. since September 2011.
The completion of the Temelin nuclear po2 er
plant is one of his main tasks assigned to
him by shareholders. Shortly after he entered
the office, he presented his plans of the
company development to the public.

[EThe state as the majority owner of CEZ has assigned
the company a new task: to ensure as extensive
energy self-sufficiency and independence as possible.
And | believe there is only one way to achieve this
goal — nuclear energy...

Development of the nuclear energy is the first of our
priorities. We have limited our investments into foreign
markets and focus primarily on the continuing revitali-
zation of coal power plants, construction of steam-gas
sources and other opportunities for strengthening our
position on the domestic market. Ensuring sufficient
funds for the completion of Temelin is absolute priority.
[t turns out that the construction of new nuclear
sources will be more challenging than we expected.
According to some scenarios, the new source could be
less profitable. The project could also use up most
of our spare ready money. Therefore, we would like
to create a commercial concept which would ensure

profitability of the project and enable its funding so
that we could invest also into other attractive projects
in the next 15 years. We also have to resolve all
constructional and regulatory risks.

| am not talking only about the completion of Temelin,
but also about extending the lifetime of Dukovany,
increasing the output of our existing units and shorte-
ning the periods when they are out of operation. We
would like the third unit in Temelin to supply power
to the grid by 2022 or 2023, the fourth approximately
by 18 months later. By then, we should be working on
the preparations for the construction of new reactors
in Dukovany. These should be put into operation
around 2030. But before that, we want to invest into
improving the existing reactors. According to the
very first plans, the Dukovany nuclear power plant
was to be decommissioned around 2025. | hope,
however, that we will manage to extend its lifetime
and increase its power by further improvements of
technology. In case of the three units in Dukovany,
we successfully increased their power from the initial
440 to 500 MW by adapting the facility and we plan
to do the same with the last one of them.

European energy sector is undergoing fundamental
changes. The European Union takes a range of
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measures within the frame of its efforts to reduce
the emissions of greenhouse gasses and in relation
to the non-systemic support of renewable energy
sources. The overall situation was also significantly
inGuenced by the events in Fukushima power plant
and the subse: uent decision of @ ermany to abandon
nuclear energy. All these elements deform the market
and it seems that the energy sector is increasingly
transformed from a pure business into a regulated
service. Nobody knows what steps the EU will take
in relation to CO, allowances, support of energy from
renewable sources, to what extent the markets will
be liberal or regulated, which countries will abandon
nuclear energy and what will they use instead etc.
There many options of how the sector of electrical
energy may be changed by new technologies, how
acceptance and economical aspects of the nuclear
energy will develop and what the prices of commodities
—oil, gas coal and biomass — will be. We must always
be prepared almost for anything and be able to
react : uickly and in appropriate manner. That is why
we have added five new key initiatives to the existing
goals of the NEW VISION (NOVA VIZE) programme:
new nuclear source, ensuring the fuel, efficiency,
regional energetics and renewable resources.






]

HISTORIE



SIANOININ HISTORY

Pohled do historie elektrarny
aneb od investicniho zameru
po zpusténi 1. a 2. bloku

Overview of the history
of the nuclear power plar
or from the investment project
to the launch of units 1T and 2

Jaderné elektrarna Temelin lei priblizné 24 km od Ceskych Bud&jovic a 5 km od Tyna nad Vitavou. Elektfinu
vyrabi ve dvou vyrobnich blocich s tlakovodnimi reaktory VVER 1000 typu V 320. Odbér technologické vody je
zajistén z vodniho dila Hnévkovice na Vitave, jehoz vybudovani bylo soucasti vystavby elektrarny. Pozadovanou
kvalitu vody zarudujf Sisticky odpadnich vod na hornim toku Vitavy predevsim ve Vétini, Ceském Krumlové
a Ceskych Budgjovicich. Na jare 2003 se temelinska elektrarna s instalovanym elektrickym vykonem 2000 MW
stala nejvétsim energetickym zdrojem Ceské republiky. Zprovoznénim dvou temelinskych blokd se, spolu s Jadernou
elektrarnou Dukovany, zvysil podil vyroby jadernych zdrojd v nasi republice na priblizné 40 %. Soucasné bylo
mozné odstavit nékteré, predevsim z ekologického hlediska nevyhovuijici, hnédouhelné elektrarenské bloky
zejména v severnich Cechach.

L,

The Temelin nuclear power plant is located about 24 km away from Ceské Budg&jovice and 5 km from Tyn nad Vitavou.
The electricity is generated in two production units with VVER 1000 Type V 320 pressurized-water reactors.
Technological water is drawn from the Hnévkovice water reservoir on the Vlitava river; it was built as a part of
the power station project. The required quality of water is guaranteed by waste water treatment stations situated
on the upper course of the Vitava river, namely at V&trni, Cesky Krumlov and Ceské Budé&jovice. In spring 2003,
the Temelin nuclear power plant, with its 2,000 MW of installed capacity, became the largest power source
in the Czech Republic. By putting the two production units of Temelin into operation (together with the Dukovany
nuclear power plant), the share of the nuclear sources in our country’s electricity production increased to approx.
40 %. At the same time, it was possible to shut down some brown coal production units, mainly those found
unsatisfactory in terms of environmental, particularly in the Northern Bohemia.

O vystavbé jaderné elektrarmy v lokalité Temelin bylo
rozhodnuto v roce 1980. Investicni zameér stavby byl
vydan jiz v Unoru 1979. V roce 1982 byl uzavien
kontrakt na dodavku sovétského technického pro-
jektu. Tento projekt zahrnoval reaktorovnu, budovu
aktivnich a pomocnych provozU a budovy dieselge-
neratorovych stanic.

Pripravné prace na stavenisti byly zahdjeny jiz v roce
1988. Vystavba probihala ve Etyfech etapach a zna-
menala pro zucastnéné strany do té doby beze-
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vych, tehdy unikétnich technologif a postupt. Prvni
etapa méla charakter pfipravnych praci, jako je stavba
¢i rekonstrukce komunikaci, zelezni¢ni viecky, Cis-
tirny odpadnich vod, kanalizacnich sbéracl nebo
ubytoven a sluzebnich bytd. Teprve poté mohly byt
zahdjeny hrubé zemni prace na hlavnim stavenisti.
Uvodni projekt 1. a 2. bloku byl generalnim projek-
tantem Energoprojektem (EGP) Praha zpracovan
v roce 1985. Stavebni povoleni bylo vydano v listo-

padu 1986. Vlastni stavba provoznich objektd byla
zahdjena v Unoru 1987. Kromé objekt( viastni elektrar-
ny zahrnoval soubor staveb i fadu doprovodnych
a souvisejicich investic. K nejvyznamnéjSim patfila
napiiklad prehrada Hnévkovice a vyrovnavaci stupen
Korensko jako posledni vodni dila Vitavské kaskady.
Jiz pred rokem 1990 byl plvodni sovétsky projekt
vylepSovan Geskoslovenskymi odborniky. Celou
jeho sekundarni ¢ast zpracoval ENERGOPROJEKT
PRAHA. Po listopadu 1989 doslo v novych politic-



The decision to build a nuclear power plant in the
locality of Temelin was taken in 1980. Investment
intention to construct the plant was issued already
in February 1979. In 1982, the contract for the
supply of a Soviet technical project was concluded.
This project included the building of the reactor, the
building of active and auxiliary operations and the
buildings of diesel generators.

Preparatory works on the construction site began
already in 1983. The construction was carried out

HISTORY

in four phases and it undoubtedly constituted so far
the most demanding realization for the interested
parties. Frequently, new technologies were used
which were unique at the time. First phase comprised
of preparatory works, e.g. construction or recon-
struction of roads, railway siding, waste water treat-
ment plant, sewage collectors or quarters and
staff accommodation facilities. Only then, the rough
ground work on the main construction site could begin.
The initial project of the units 1 and 2 was developed
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by the chief designer, the Energoprojekt Prague
company (EGP), in 1985. The building permit was
issued in November 1986. The construction of ope-
rational objects was launched in February 1987.
Besides actual power plant buildings it included
a set of constructions and a range of accompanying
and related investments. The most important ones
was for example the Hnévkovice water reservoir
and the Kofensko levelling reservoir, being the last
water reservoirs of the Vitava Cascade.




kych a predevsim ekonomickych podminkach
k prehodnoceni potfeby vykonu 4000 MW v Ceské
republice. Viada CR svym usnesenim &. 103/93
z brezna 1993 rozhodla o dostavbé JE Temelin
v rozsahu dvou blokU. Dalezitym meznikem v tech-
nické modernizaci se stal 14. kvéten 1993, kdy byl
podepsan kontrakt na dodavku paliva a systém
fizeni s firmou Westinghouse Electric Corporation.
Novy projekt umoznil napfiklad lepsi vyuZiti jader-
ného paliva a lepsi regulaci vykonu. Unikatni spojeni
pavodniho projektu s americkym fidicim systémem
vytvari dohromady celek, ktery drovni bezpecnost-
nich systémU prevysSuje vétsinu tehdejsich zapad-
nich bezpe&nostnich koncepci. Potvrdil to mj. zaver
provérky expertl Mezinarodni agentury pro atomo-
vou energii z bfezna 1996.

Pavodni terminy dokonceni jednotlivych blokd vy-
chézely z prlbézné doby vystavby unifikovaného
bloku 60 mésict. Vzhledem k dodavatelskym
problémim a ke zménam v politické a nasledné
i hospodarské oblasti po roce 1989 byly terminy né-
kolikrat upraveny. Pres obdobi velkych nejistot byla
redukovana a v technologii modernizovana stavba
dokon&ena. Do konce roku 1999 se podarilo do-
koncit pokladku kabelaze a uzavrit tlakové a tés-

nostni zkousky primarniho i sekundarniho okruhu.
V Cervenci 2000 bylo zavezeno palivo do reaktoru
prvniho bloku a 9. fijna byla po provedeni predepsa-
nych zkousek a testl a po schvéleni Statnim Ura-
dem pro jadernou bezpecnost zahajena Stépna
reakce v prvnim bloku. ZkuSebni provoz prvniho
bloku byl zahgjen 10. ervna 2002, na druhém bloku
zacal 18. dubna 2003. Do provozu byla elektrarna
uvedena v letech 2002 az 20083.

Jaderna elektrarna Temelin
1. a 2 blok:

Instalovany vykon:
2x1000 MW

Rok uvedeni do provozu:
2002, 2003

Typ reaktoru:
VVER 1000

Investor vystavby:
CEZ, a.s.

Generalni dodavatel stavebni ¢asti:
HOCHTIEF VSB a. s.

Generalni dodavatel technologické éasti:
SKODA PRAHA a.s.

Generalni projektant:
ENERGOPROJEKT PRAHA, a.s.



HISTORY JEsiSINOINIS

ARV

WAL

— —— ————
—_—

VAV,

i NANTAWAWAVTAW

I
Ly
|
hae
1t
-
: ’

Already before 1990, the original Soviet project
had been improved by Czechoslovak experts. Its
complete secondary phase was developed by the
ENERGOPROJEKT PRAHA. After November 1989,
under new political and in particular economic con-
ditions, the output of 4000 MW in the Czech Repu-
blic was revised. The government of the Czech
Repubilic, in its resolution n. 103/93 from March 1993,
decided to complete the construction of the Temelin
nuclear power plant in the extent of two units. A key
milestone in the technical modernization came on
14 May 1993, when the contract for fuel supply and
control system was signed with the Westinghouse
Electric Corporation. This new project allowed for
better use of nuclear fuel and better control of the
output. Unique combination of the original project and
the American control system constitutes a complex,
where the level of safety systems exceeds most of
western safety concepts of that time. This was con-
firmed inter alia in the conclusion of an inspection
carried out by the International Atomic Energy
Agency experts in March 1996.

Original deadlines for the completion of individual
units stemmed from the standard time of 60 months
needed for the construction of a unified unit. Due to

subcontracting problems and changes in political
and subsequently in economic spheres after 1989,
the deadlines were adjusted several times. In spite
of the period of deep uncertainty, the limited but
technologically updated construction was completed.
By the end of 1999, the cabling was completed and
the pressure and tightness tests of the primary and
secondary circuits were concluded. In July 2000,
the reactor of the first unit was filled with fuel and
on 9 October, after carrying out prescribed checks
and tests and after approval by the State Office for
Nuclear Safety, the fission reaction in the first unit
was initiated. The trial operation of the 1st unit was
launched on 10 June 2002; the 2@ unit was put into
trial operation on 18 April 2003. The power plant
was put into operation in the period 2002 - 2003.

TEMELIN NOOLEAR 000 ER OLANT

B e Temelin nuclear po- er plant
units 1 and 2:

Installed capacity:
2x1000 MW

@ut into operation:
2002, 20083

Reactor type:
VVER 1000

onstruction Investor:
CEZ, a.s.

General supplier oZlthe construction:
HOCHTIEF VSB a. s.

General supplier oZthe technology:
SKODA PRAHA a.s.

General designer:
ENERGOPROJEKT PRAHA, a.s.

OMPLETION OF THE BLOCKS
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Na projektu a vystavbé se podilela cela fada Ceskych
firem. JedineCna stavba v dnesni podobé snese nej-
prisngjdi méfitka uznavana v pramyslové vyspélych
statech svéta. Vlysoce naro¢na realizace je ukazkou
Urovné Ceského pramyslu, stavebnictvi a védy
a umu nasich technikd. Podobné projekty si mohou
dovolit realizovat jen technicky nejvyspélejsi staty.

Také proto jsme se na tomto misté rozhodli zaradit
referat doc. Ing. FrantiSka Hezouckého. Byl prilohou
dopisu, ktery tento byvaly feditel divize Vystavby jader-
né elektrarny Temelin adresoval ministru préimysiu
a obchodu 9. ledna 2011 jako reakci na jistou ne-
ddvéru ve schopnost ¢eského primyslu realizovat
dalsi jaderné bloky. V priivodnim dopise mj. uvadr:

LJe pravdou, Ze dnes Cesky primysl bude muset
navazovat na ¢dstecné zapomenuté znalosti. Je to
tak ale i u vsech zahranicnich firem... Také ony musi
hledat jesté Zijici experty, aby pomohli vychovat
novou generaci specialistd. | u nés je na co nava-
zovat...Ano, ¢esky a slovensky (nejen jaderny) prd-
mysl ma v soucasné dobé slabiny. Ty je mozné
odstranit vhodnym programem, kurzy. Pokud ale
nebude primysiu ddna Sance v oboru, ziistane to
tak. Ceska republika (i Slovensko) pak budou jiZ
nadobro zavislé na zahranicnich firmach, vcetné
servisu po dobu celé Zivotnosti blokd, tedy 60 az
80 let. A praci na vystavbé nasich elektrdaren budou
ziskavat zkusenosti a zrat specialisté z jinych zemi.
Nejde jen o vyrobu. Jde i o dusevni praci inZenyr
a organizator velkych staveb, po nichZ bude
v blizké budoucnosti (Vlastné uz dnes ve svété je)
mimoradna shdrika. Z textu referatu je patrné, jak
klicové rozhodnuti mize byt pro stavbu osudove.
| nyni jsme na krizovatce, kdy nespravné rozhodnuti
mdZe byt osudové pro jeden cely primyslovy obor. “

Zhodnoceni a zkusenosti
zvystavby 1. a 2. bloku pohledem
Frantiska Hezouckého, byvalého
mistopiFedsedy pFedstavenstva
CEZ, a.s. a (sedmého) vykonného
feditele divize Vystavba jaderné
elektrarny Temelin

Historie vystavby JETE

v Sirsich souvislostech

- referat FrantiSka Hezouckého predneseny na kon-
ferenci ,Zhodnoceni vystavby a spousténi Jaderné
elektrarny Temelin“ konané v Srni v prosinci 2002
(zkraceny text)

Délka vystavby dvou blokl Jaderné elektrarny Te-
melin dosahla 15 let od dokonceni zakladové desky
1. bloku. Je to dvojnasobna priibézna doba, nez
jaké bylo zapotrebi pro vystavbu ¢tyf dukovanskych
blokd. Zpozdéni vystavby prineslo nemalé zdrazeni
stavby, komplikace spojené s pochybnostmi o ja-
derném programu, pochybnosti o schopnostech
Geskych inZenyrl, podnik(l a organizaci. Jaké byly
skute¢né dtvody zdrzeni?

Uvod
Pojmout prispévek k tématu historie vystavby v Sir-
Sich souvislostech a neupadnout pouze do vyctu

HISTORY

historickych dat je téma, které bude asi jesté dlouhou
dobu na réiznych trovnich diskutovano. Jde o kauzu,
ktera na prelomu stoleti pronasledovala ¢eskou
(@ nejen Ceskou) odbornou i laickou verejnost. Ne
v8echno mé vidéni problémd okolo vystavby Jader-
né elektrarny Temelin mdze byt Uplné a subjektivita
mého vnimani souvislosti mize nékdy skutecnost
Castecné zkreslit. Jsem ale veden snahou poskyt-
nout radu tém, ktefi jsou ochotni pfijmout pouceni
z fady (nékdy i fatalnich) chyb, které jsem registroval,
ve vite, Ze je jiz nebudeme v CEZu opakovat.

Nebudeme?

Réad bych také celil neopravnénym nézorlim, ze
problémy vystavby temelinské elektrarny jsou cha-
rakteristickou vlastnosti jaderné energetiky. Samoz-
fejmeé, ze nejsou. Vystavbu JETE totiz stihlo neékolik
~morovych ran“, viiv(i vngjich i vnitfnich, objektivnich
i subjektivnich. A zdaleka ne vzdy si s Sistym sveé-
domim mdizeme fici, Ze to jinak neslo.

Pocatky vystavby

V Fijnu roku 1986 byl obhajen a schvalen tvodni
projekt JETE a v Unoru 1987 zahajena vystavba
technologickych objektl. Zakladova deska 1. bloku
JETE byla dokonc¢ena na konci roku 1987. Jiz po-
Catek vystavby byl ale provazen (v obdobi viady pre-
miéra Ladislava Adamce) takzvanou potiebou
Lrozvolriovani vystavby,, z dlivod( nedostatkd, tehdy
jesté statnich, financnich prostredk. To byl i jeden
z dlvodd, pro¢ byly investorem prostredky soustre-
dény prednostné na vystavbu 1. a 2. bloku a vzdor
logickému tlaku dodavatell pokraCovat ve vystavbé
dalsich objektl tak zvané V. stavby nebyly zapocaty
ani zaklady, ani chladici véZe pro 3. a 4. blok. Presto
je na stavbé JETE postavena fada ,celoelektraren-
skych* objektd, které mohou slouzit pro 4 bloky.

Projekt elektrarny byl od roku 1986 podrobovan
studiu a snaze budoucich provozovatel( odstranit
slabiny zejména ve vybéru komponent, které by
mohly byt zdrojem provozni nespolehlivosti. Velka
¢ast informaci pro toto Usili byla ziskana primo od
kolegll provozovatelll Zaporozské jaderné elekt-
rarny z jejich vlastnich zkuSenosti. Bylo znamo, ze
znacnym zdrojem nespolehlivosti je systém kontroly
a fizeni, ze bude nutné zménit plvodni projekt ak-
tivni zény, dovybavit systémy diagnostiky, zaménit
kabely za nehorlavé, nebo ohen nesifici, pouzit
v elektrickych rozvadécich spolehlivéjsi jistiCe, do-
plnit stavbu o plnorozsahovy simulator pro vycvik
personalu blokové dozorny a podobné.

Rok 1989

Spolecenské zmeény po listopadu 1989 prinesly do
verejného zivota fadu pochyb o jaderném programu
vibec a Temelin byl diky stadiu vystavby velmi zrani-
telny. Pochyby vznikly jednak ve spole¢nosti, zejména
diky silnym aktivitam noveé vzniklych hnuti protestu-
jicich proti takika v8em préimyslovym aktivitam
a vSemu, co mohlo byt jakkoli spojovano s minulym
rezimem, ale i mezi tehdejSimi Cleny Ceské viady.
Dosti kategoricky se k otazce jaderné energetiky
a JETE postavil i prezident Havel a tak otazka do-
stavby JETE byla jistou dobu na vazkach. Pocatek

90. let tedy byl charakterizovan i potfebou ,branit”
stavbu proti snaham o jeji zastaveni. To vSechno
byly okolnosti, které vnasely nejistotu a neklid mezi
dodavatele i zaméstnance budouci elektrarny
a kladly fadu mimopracovnich néarok( na vedeni
stavby. Vzdor ,nepfejicimu® vnéjSimu spolecen-
skému prostredi prace na stavenisti i ve vyrobnich
zavodech pokracovaly intenzivné zejména diky zku-
Senostem z vystavby Dukovan a, v neposledni fadg,
i diky obrovskym zkuSenostem a osobnimu nasa-
zeni prvniho feditele vystavby JETE, Ing. FrantiSka
Poukara. Sametova revoluce pfinesla ale i nové
moznosti pouziti spolehlivéjSich komponent, které
byly pred rokem 1989 pro Ceskoslovenskou repu-
bliku nedostupné, at uz z ddvodd devizové naroc-
nosti, nebo kvili embargu. Tato moznost byla od
roku 1990 vyuzita budoucim provozovatelem ve
vS8ech potfebnych oblastech a nalezla podporu
u vedeni CEZ-JETE i u projektantt a dodavateld.

Klicovy podzim 1992

Probihajici kuponova privatizace firem Ucastnicich
se vystavby JETE vnesla neklid do dodavatelské
sféry a tehdejsi Ministerstvo pramyslu nebylo
schopno zaridit, aby nékteré firmy byly dogasné
z této privatizace vyjmuty. Vzdor tomu byla stavba
JETE jesté na podzim 1992 velmi dobre rozbéhnuta
a projekt JETE uspésné proSel od roku 1990 rfadou
vyznamnych auditd.

Zrejmé ve vite, Ze dobre rozb&hnutou stavbu uz
maze fidit kdokoliv, byl generainim feditelem CEZu,
a.s. zamenen zkuseny Feditel vystavby nezkusenym
novackem, ktery svou roli nemohl pfi nejlepsi vali



Many Czech companies took part in the project and
the construction. Unique construction in its current
shape measures up to the strictest standards ack-
nowledged in developed industrial countries of the
world. Highly demanding execution of the project
demonstrates the level of Czech industry, building
industry, science and skills of our engineers. Similar
project may be implemented only in technically
most developed countries.

This is also why we decided to include now a report
of doc. Ing. FrantiSek Hezoucky. It has been atta-
ched to the letter, which the former director of Con-
struction of the Temelin nuclear power plant sent to
the minister of industry and trade on 9 January
2011 in reaction to certain mistrust of the ability of
the Czech industry to realize other nuclear units. In
his cover note he further states that:

Lt is true that the Czech industry will have to pick
up again partly forgotten knowledge. This is however
true about all foreign companies... They also have
to look for experts, still alive, that would help with
training a new generation of specialists. We have
something to build on as well ... , es, Czech and
Slovak (not only nuclear) industry has currently its
weaknesses. These may be eliminated through
a suitable programme and courses. If, however,
industry does not get a chance in this field, the
situation will remain unchanged. The Czech Republic
(as well as Slovakia) shall then be entirely dependent
on foreign companies, including maintenance during
the whole life cycle of the units, which is 60 to 80 years.
Moreover, experts from other countries will gain
experience and ripen through work on construction
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of our power plants. It is not only about production.
It is also about the intellectual work of engineers and
organizers of big constructions, who will be extremely
hunted for in the near future (in fact, in the world it
is already true now). The text of the report makes it
clear that a key decision may be fatal for the con-
struction. We are at a crossroad now, when a wrong
decision may be fatal for the whole industry.*”

Evaluation and eBperience from
the construction of units 1 and 2
according to FrantiSek Hezoucky,
former Vice®hairman of the
Roard of Birectors of CEZ, a.s.
and (seventh) eRecutive director
of the Bonstruction of the Temelin
nuclear po- er plant division

History of the construction of the
Temelin nuclear po- er plant (hel
reafter only BTR PPH) in a - ider
perspective

Ma report by FrantiSek Hezoucky presented at the
conference ,Evaluation of the construction and
launch of the Temelin nuclear power plant®, held
in Srni in December 2002 (extract)

The construction period of two units of the Temelin
nuclear power plant lasted 15 years since the com-
pletion of the first unit’s foundation plate. This is
twice as long as the standard time necessary for the
construction of four units in Dukovany. Construction
delays brought about the significant rise in the price
of the construction, complications related to the doubts

TEMELIN NEOLEAR BB0 ER ELANT | COMPLETION OF THE BLOCKS 3 AND 4
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about nuclear programme, doubts about skills of
Czech engineers, companies and organizations.
What were the genuine reasons for the delay?

Bhtroduction

To conceive the contribution to the theme of the con-
struction history in a wider perspective without limiting
oneself to outlining historical data is an issue which
will probably be discussed on various levels for a long
time. It is an issue that vexed Czech (and not only
Czech) expert and general public. My perception of
the problems relating to the construction of the
Temelin nuclear power plant may not be comprehen-
sive and the subjectivity of my understanding of this
context may sometimes partly distort reality. | attempt,
however, to pass my advice to those who are willing
to learn some lessons from many (some of them fatal)
mistakes | registered, in the faith that we will not repeat
them in CEZ.

Or will we?

Moreover, | would like to challenge unqualified opinions
saying that the difficulties related to the construction
of the Temelin power plant are typical for the sector
of nuclear energy. Of course, they are not. Construction
of TNPP was affected by several ,plagues”, external
and internal influences, objective and subjective.
And we cannot always say that there was no other
alternative.

Bonstruction outsets

The initial project of TNPP was justified and appro-
ved in October 1986 and the construction of tech-
nological units began in February 1987. The
foundation plate of the first unit of the TNPP was
completed at the end of 1987. However, already at
the outset, the construction was accompanied (du-
ring the term of the office of the government of the
prime minister Ladislav Adamec) by the so-called
need for “construction loosening”, because of the
lack of (at that time) state financial means. It was
also one of the reasons why the investorls funds
were preferably directed on the construction of the
units 1 and 2, and despite the logical pressure of
suppliers to continue with the construction of other
units of the so-called fifth construction, neither the
works on the foundations, nor cooling towers for
units 3 and 4 begun. Nevertheless, the construction
of TNPP includes a range of objects for the “entire
power plant”, which may be used for all four blocks.

After 1986, the power plant project was the subject
of studies and the effort of future operators to eli-
minate weaknesses, especially in the choice of
components which could be the source of opera-
tional unreliability. Significant part of information
which contributed to this effort was drawn directly
from fellow operators of the Zaporozska nuclear
power plant and from their experience. It was
known that the control and management system is
a considerable source of unreliability and that it will
be necessary to change the initial project of the
active zone, complement the equipment of diagnostic
systems, replace the cables with the cables which
are fire-resistant or do not expand fire, use more
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zvladnout. Profesionainé neznaly a lidsky nezraly na-
stupce i za kratkou dobu 9 mésicl svého plsobeni
zalozil po¢atek takrka vSech, technickych i organi-
zacnich problém{ nasledujiciho obdobi vystavby.
Tato chyba v personalni politice tehdejSiho vrcholo-
vého vedeni CEZ, a.s. nésledné vyvolala odchod
dalsich kvalifikovanych profesionalll ze stavby, zpd-
sobila tak prodlouzeni vystavby a tim i jeji zbytecné
zdrazeni (odhaduije se o dobrou dvacitku miliard korun).
Nasledné se na vystavbe JETE vystfidali dalsi fedi-
telé i investiéni nameéstci, z nichz zadny nemél pfimou
predchozi osobni investorskou zkusenost z efektiv-
niho fizeni velké stavby, anebo nemél silu napravu
ucinit. Stavba pak byla az do roku 1998 bez jasné
technické politiky a v atmosfére vSudypritomného
alibismu, ktery logicky vyuzili zejména silngjsi doda-
vatelé (jgjich pritomni zastupci mi prominou) ve svdj
prospéch. Urcité zvySeni rozpoCtu bylo mozné oCe-
kavat, protoze diky inflaci na pocatku devadesatych
let byly silné zvySeny ceny, koruna devalvovala,
takze se zahraniéni dodavky staly drazsimi. Urcité
prostfedky navic si vyzadala i zlepSeni projektu vol-
ke zbyteCné ztraté minimalné Ctyr let a tim znacnych
finanénich prostfedkl. Doslo i k poskozeni jména
Geského primyslu a ¢eské jaderné energetiky. Pri
fadneé Frizené dostavbé by v kvétnu 1999 nemusela
znovu jednat viada o vyhodnosti dokoncent, protoze
mohly byt uz oba bloky v provozu. Je to horké po-
nauceni, jak jedno nemoudré rozhodnuti v perso-
nalni oblasti bez schopnosti najit odvahu k naprave,
mUze nadlouho ovlivnit osud stavby.
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Zdrojem veétsiny nesnazi na Temeliné v letech 1993
az 1998 jiz tedy nebyl nedostatek financnich pro-
stfedkd, ale destrukce organizace a dlouhodobé
nedobra persondini politika v CEZ, a.s. Odchodem
kvalifikovanych pracovnik(l dostala moznost garni-
tura nezkuSenych lidi, z nichz mnozi byli nadani
a Casem dorostli, ale museli se ucit na viastnich chy-
bach, protoze chybéla v€asna rada a korekce zku-
Sengjsiho kolegy. Zakladnimi po&atecnimi chybami
od roku 1993 byly nikoli objektivni problémy spojené
s modernizaci, ale:

a) Domnénka, Ze trzni mechanizmy vyresi problémy
samy.

b) Vylouceni autor(l projektu jaderného ostrova,
tedy ruskych organizaci (AEP, Gidropress,...)
z role autorského dozoru nad modifikacemi pri-
slusnych Casti projektu.

c) U investora byla patrna snaha dodrzovat rozpo-
Cet i za cenu, Ze vystavba klouzala. ZpoZzdovani
vystavby bylo chybné vnimano pouze jako vina
dodavatell, nikoli investora. V téchto Uvahach
nebyla brana v Uvahu ani cena penéz, které jiz na
vystavbu byly vynalozeny, a které bylo mozné uz
v roce 1998 odhadnout na nékolik set miliond
korun mésicné.

d) Vzdor tomu, ze rozhodnuti o zamené kabeldze
za nehoflavou, Ci ohen nesifici, bylo ucinéno jiz
v roce 1988, vyhoveni normé IEEE 392 na sepa-
raci a segregaci kabelaze podle bezpecnostnich
systémi a podle napétovych Urovni doslo az
v poloviné devadesatych let pfepracovanim pro-
jektu. To zkomplikovalo i pokladku kabeld.

e) Westinghouse byl po pomérné dlouhou dobu po-
nechan ze strany GDt i JETE bez pevné koordi-
nace systému SKR s ostatnimi doddvkami.
DGvodem byly jednak pocatecni jazykové bariéry,
idealizace zapadni firmy, ktera ,prece postavila
nesrovnatelné vice jadernych elektraren nez
Skoda Praha, ale i z diivodu odli$né, a z po&atku
ne zcela pochopitelné, podnikové kultury.

Rok 1998 skytal nadéji k obratu
Ke snaze o napravu ve vedeni stavby doslo ze
strany 5. feditele (Ing. Vojtécha Kotyzy), na sklonku
1997, po péti letech neredlnych harmonogram,
zpracovavanych bez taktiky a pochopeni potfeb
stavby. V breznu 1998 byl po dlouhé dobé dokon-
¢en motivacni, ale realny harmonogram, ktery byl
s dodavateli projednan a podepsan. Do harmono-
gramu roku 1998 bylo zahrnuto i provedeni pev-
nostni a tésnostni zkousky kontejnmentu v obdobi va-
nocnich svatk( 1998, ktera byla nasledné Uspésné
realizovana. Byl to po dlouhé dobé viditelny uspéch,
ktery stavba (z psychologickych divodd) nezbytné
potfebovala. Jesté v kvétnu 1998 se bylo mozné
pokusit o realizaci krokd, které by vedly k zahajeni
horkych zkouSek na 1. bloku v obdobi zafi - fijen
1999 a zavazce paliva do reaktoru 1. bloku v lednu
2000. V ¢ervnu 1998 dodavatelé vyuzili situace, ze
1. 4. 1998 byl v JETE generalnim feditelem CEZ,
a.s. opét vymeéneén feditel (za jiz Sestého) a skutec-
nosti, Ze vedli diskuse s jinymi lidmi, kteff u zrodu
bfeznového harmonogramu nebyli a doslo pod jejich
tlakem k fadé ¢asovych posunti (az o devét mésicl),
takze z plvodniho HMG byla zachovéana v daném
Case pouze zkouska kontejnmentu.

Prace s harmonogramem
neodpovidala potrebé stavby

Vzdor volngjsimu harmonogramu probihalo dokon-
Covani JE Temelin tak, ze byly ve znacné mite Cer-
pany Casové rezervy z HMG. Oficialni plnéni HMG
bylo zajistovano posouvanim termind ¢innosti, které
jesté z davodt logickych vazeb HMG nebylo nutné
plnit. Rada pracovnikd investora, GDt i dodavatel
si byla védoma skuteCnosti, ze harmonogram plnén
nebyl a byla do jisté miry frustrovana oficialnim zpQ-
sobem vyhodnocovani HMG vystavby. Tato praxe
byla i z psychologického hlediska nevhodna, pro-
toZe existoval pocit, Ze vedeni stavby kamufluje vy-
sledky. Dluzno vsak fici, ze diky nezkuSenosti
i mnozi vedouci pracovnici vérili, Ze to tézko mize
byt jinak. Bylo to obdobi frustraci, neviry v dokon-
Ceni elektrarny a v jeji uvedeni do provozu, horkého
humoru hovoriciho o ,klubu za trvalou dostavbu Te-
melina“, pokust osamélych jednotlivel zménit
atmosféru stavby.

Prvni polovina roku 1999

Na zékladé uvedenych skutecnosti byly v lednu
1999 diskutovany s tehdejsim vedenim JETE prin-
Cipy prace pfi fizeni vystavby, které mély byt zakla-
dem napravnych opatfeni. Argumentace ukazovaly
v nékterych pfipadech i na dobrou vili néco néjak
fesit, ale protoze chybély vhodné pracovni navyky
a zkusenost s fizenim vystavby, Slo stale o ,hledani®
cest, nikoli o piimou cestu k ndpravé. Uginné feseni



reliable circuit breakers in electric switchboards, furnish
the construction with a full-range simulator for the
purpose of training the personnel of the unit control
room, etc.

Rear 1989

Social changes after November 1989 brought many
doubts about the nuclear programme into public,
and Temelin was very vulnerable because it was in
the phase of construction. The doubts occurred in
the society primarily as a result of massive activities
of emerging movements against nearly all industrial
activities and everything that could in any way relate
to the previous regime, but also among the mem-
bers of the Czech government of that time. Also the
president Havel held a resolute position to nuclear
energy and therefore the issue of completing the
construction of TNPP remained uncertain for some
time. Early 19908 were thus characterised by the
need to “defend” the construction against efforts to
shut it down. All these circumstances brought about
uncertainty and discomfort of both the suppliers
and the employees of the future power plant and
imposed extra work load on the management of the
construction. In spite of the “hostile” external social
attitudes, the works on the construction site and in
the production plants have intensively continued,
particularly thanks to the experience with the con-
struction of the Dukovany NPP and, last but not
least, thanks to substantial experience and personal
efforts of the first director of TNPP construction,
Ing. FrantiSek Poukar. The Velvet revolution also
opened new possibilities to use more reliable com-
ponents, which was inaccessible in Czechoslovakia
before 1989, either because it was expensive in terms
of foreign currency, or because the embargo applied.
Since 1990, this option was used by the future operator
in all required areas and it was supported by the
CEZ-TNPP management as well as by designers
and contractors.

Key autumn 1992

On-going coupon privatization of companies parti-
cipating in the construction of the TNPP was the
cause of uneasiness in the supplier sphere and the
Ministry of the Industry was unable to ensure that
some companies were temporarily exempted from
privatization. Despite that the construction of TNPP
was launched already in autumn of 1992 and since
1990, the TNPP project successfully passed a se-
ries of prestigious audits.

Maybe believing that a well started construction can
be managed by anyone, the general director of the
CEZ, a.s. replaced an experienced construction di-
rector with a beginner without experience who
could not in any case cope with his role, even if he
tried. During the short time of 9 months in the office,
this professionally ignorant and humanly immature
successor created the basis of nearly all technical
and organizational problems in the future construction
period. This mistake in HR policy of the former top
management of CEZ, a.s. subsequently led to the loss
of other qualified professionals from the construc-
tion, and it resulted in prolonging of the construction
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and thereby in unnecessary increase of its price
(according to the estimates at least by twenty billion
CZK). Subsequently, other directors and investment
deputy directors took functions in relation to the TNPP
construction, but none of them had any direct pre-
vious investor experience in effective management
of a large construction or strength to correct the si-
tuation. Consequently, until 1998, the construction
remained without any clear technical policy and
dwelled in the atmosphere of omnipresent buck-
passing, and the largest suppliers (their present
representatives will forgive me) logically took logically
advantage of this situation. Certain increase of the
budget could have been expected, since in the early
nineties, the prices substantially rose due to inflation,
the Czech crown devaluated and therefore foreign
supplies became more expensive. To improve the
project by choosing more reliable components also
required some extra costs. In spite of this, at least
four years were lost and therefore also significant
amount of funds was wasted. Moreover, the reputation
of Czech industry and Czech nuclear energy was
damaged. If the construction had been properly
managed, the government would not have had to
discuss the profitability of the completion again in
May 1999, since both units would have been in ope-
ration by then. It is a bitter to learn how one unwise
decision in human resources together with the lack
of courage to remedy the situation may influence
the fate of a construction for many years ahead.

Thus, the largest cause of the difficulties in Temelin
in the period 1993 - 1998 was not the lack of finan-
cial means, but the destruction of organization and
the long-term wrong HR policy in the CEZ, a.s.
When the qualified personnel left, a suite of inexpe-
rienced people took their chance. Many of them
were talented and they ripened with time, but they
had to learn lessons from their own mistakes, since
there could not benefit from early advice or correc-
tion by a more experienced colleague. After 1993,
the fundamental initial mistakes were not the objec-
tive problems in relation to modernization, but:

a) The belief that market mechanism itself will solve
the problems.

b) Excluding authors of the nuclear island project,
i.e. Russian organizations (AEP, Gidropress,...),
from the role of authorial supervisors over the
modifications of the relevant project parts.

¢) It was clear that the investor tried to comply with
the budget even if the construction kept sliding.
The construction delay was wrongly perceived
only as the fault of supplier, not the investor. This
debate did not even take account of the funds al-
ready invested into the construction, which could
already in 1998 be estimated at several hundred
million CZK every month.

d) Despite the fact that the decision to replace the
cables with fire-resistant cables or cables that do
not expand fire was taken already in 1988, the
compliance with standard IEEE 392 for separation
and segregation of cables according to safety
systems and voltage levels was achieved only in
mid-nineties though the project revision. This
complicated also the cable laying.
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e) For a relatively long time, both the general tech-
nology supplier and the TNPP left Westinghouse
without a firm coordination of the control and ma-
nagement system and other supplies. It was partly
due to the language barrier, idealistic perception
of a western company which “had already built
incomparably more nuclear power plants than
Skoda Praha”, but also due to the different cor-
porate culture which was not easy to understand
in the beginning.

1998 K Rear that brought hope
for change

At the end of 1997, after five years of unrealistic work
schedules, developed without tactics and under-
standing of the construction needs, the 5" director
(Ing. Vojtéch Kotyza) made an effort to rectify the
construction management. After a long time, in
March 1998, motivating as well as realistic schedule,
which had been consulted with suppliers, was signed
and completed. The schedule of 1998 included also
the strength and tightness test of the containment
which was conducted during Christmas 1998 and
was successful. It was the first visible success after
a long time, which the construction (for psychological
reasons) vitally needed. Still in May 1998, it was pos-
sible to begin actions that would lead to the initiation
of real tests of the first unit in the period between
September and October 1999 and fuel loading of the
reactor of first unit in January 2000. In June 1998,
the suppliers again took advantage of the situation,
as the general director of CEZ, a.s. once again
replaced the director of the TNPP on 1 April 1998
(for the sixth time already), and of the fact that they
led negotiations also with other people not present
at the preparation of the March schedule, and they
managed to push through several delays (of up to
nine months), and thus only the containment test
was left as planned in the original schedule.

B e- ork and the time schedule
did not correspond

to the construction needs

Despite the looser schedule, the TNPP completion
used most of the time reserves in the schedule. The
official execution of the schedule was ensured by
postponing the deadlines of activities, which could
not be carried out because of logical links in the
schedule. Many employees of the investor, of the
general technology supplier and other contractors
were aware of the fact that the schedule was not
being adhered to and they were to a certain extent
frustrated by the official approach to the evaluation
of the construction schedule. This approach was
unsuitable, even from the psychological point of
view, since there was a feeling that the construction
management distorts the results. It should be noted
that because they were inexperienced, many ma-
nagers believed that it could hardly be any different.
It was a time of frustration, few believed that the
power plant would be completed and put into ope-
ration, it was a time bitter jokes about “the club for
the never-ending story of the Temelin completion”,
when only a few people attempted to change the
construction atmosphere.
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bylo proto shledano v potfebé posilit investicni isek
CEZ-JETE zku$enymi pracovniky v investiéni vy-
stavbé. ZkuSeni investi¢ni pracovnici byli po nefor-
malnich rozhovorech pfipraveni od 1. 2. 1999 prejit
do CEZ-JETE, oficidini nabidka tehdejsiho vykonného
vedeni JETE véak byla po fadu mésicti uméle zdrzovana
a nikdo z pripravenych specialistll oficialni nabidku
neobdrzel do konce kvétna 1999. Nabidky byly rea-

First half of 1999

On the basis on the given facts the discussions with
the TNPP management about the work principles
of the construction management, which were to form
the basis of remedial actions, took place in January
1999. The discussion in some cases showed good
will to solve the problems, but because of the lack
of suitable working habits and experience with the
construction management, it was just about “the
search” for solutions, not about direct remedy. The
found efficient solution was to strengthen the invest-
ment division of the CEZ-TNPP with the personnel
experienced in the investment construction. After

HISTORY

lizovany az po nastupu sedmého reditele JETE.
Kdyz se doc. Ing. Miroslav Grégr stal v poloviné
roku 1998 ministrem primyslu a obchodu, hledal
cesty, jak opétovneé ziskat odborniky, ktefi takovouto
stavbu Fidit umi. Po rozhodnuti viady CR 12. kvétna
1999, kdy na sebe vzal politickou zodpovédnost vy-
stavbu JETE dokoncit, osobné oslovil Ing. Poukara
a dalsi specialisty. Zlstane proto jeho historickou

informal interviews, experienced investment experts
were ready start working in the CEZ-TNPP as of 1
February 1999, but the official offer of executive
management of the TNPP was artificially delayed for
many months and none of the prepared specialists
received any official offer by the end of May 1999.
The offers were made only after the seventh director
of the TNPP entered the office.

When doc. Ing. Miroslav Grégr became a minister
of industry and trade in the mid 1998, he looked for
ways to get back the experts who would be able to
manage such a construction. After the decision of the
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zasluhou, Ze poté vytvoril podminky, aby nastupem
zkusenych specialisttl ve vystavbé JETE nastal zvrat.
V rémci zkuSebniho provozu 1. bloku bylo uz v roce
2002 vyrobeno 5 439 054 MWh elektické prace
a v dubnu 2003 byl uveden do zkuSebniho provozu
i 2. blok.

government of the Czech Republic from 12 May 1999,
through which he accepted political responsibility
for the completion the TNPP, he personally contacted
Ing. Poukar and other specialists and made them
an offer. It will therefore remain his historic credit that
he managed to create the conditions for turning the
events in the TNPP by attracting experienced spe-
cialists.

During the trial operation of the 1t unit, 5 439 054 MWh
of electricity was produced in 2002, and in April 2003,
the 27 unit was put into operation as well.
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Vystavba JE Temelin objektivem
dodavatele stavebni ¢asti
The construction of the Temelin

NPP from the perspective
of the supplier of the construction

Generalnim dodavatelem stavebni ¢asti JE Temelin byla spole¢nost Vodni staviby Bohemia (dnes Hochtief VSB, a. s.).
DalSi praci realizovanou touto spolec¢nosti v Temeling bylo provedeni sekundarni ochrany vngjsino plasté chladicich

vezZi 8. 3 a4 v roce 2005.

The general supplier of the construction for the Temelin nuclear power plant was the Vodni stavby Bohemia
Company (today, Hochtief VSB, a.s.). This company was also responsible for the secondary protection of the
inner envelope of the cooling towers Nos. 3 and 4 built in 2005.

PODZEMNi PODLAZi BUDOVY REAKTORU | UNDERGROUND FLOOR OF THE REACTOR BUILDING

TEMELIN NUCLEAR POWER PLANT | COMPLETION OF THE BLOGKS 3 AND 4
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VLEVO:

V POPREDI JERAB
DEMAG PRI MONTAZ|
OCHRANNE OBALKY
REAKTORU,

V POZADi BUDOVA
POMOCNYCH PROVOZU
LEFT:

IN THE FRONT DEMAG
CRANE INSTALLING
THE PROTECTIVE
ENVELOPE, IN THE
BACK THE BUILDING
OF ANCILLARY
SYSTEMS

HISTORY JEsiSINOINIS

POHLED NA STAVENISTE ELEKTRARNY | POWER PLANT CONSTRUCTION SITE

STROJOVNA SE ZAKLADY TURBOGENERATORU | MACHINE ROOM WITH THE FOUNDATIONS OF THE TURBINE GENERATOR

TEMELIN NUCLEAR POWER PLANT | COMPLETION OF THE BLOCKS 3 AND 4
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VNITRNi CAST STROJOVNY SE ZAKLADY TURBOGENERATORU A NAPOJENi NA BUDOVU REAKTORU
THE INNER PART OF THE MACHINE ROOM WITH THE FOUNDATIONS OF THE TURBINE GENERATOR AND CONNECTION TO THE REACTOR BUILDING

VLEVO:

MONTAZ SEGMENTOVE GASTI
OCHRANNE OBALKY REAKTORU
LEFT:

CONSTRUCTION OF THE SEGMENTAL
PART OF THE PROTECTIVE ENVELOPE
OF THE REACTOR

TEMELIN NUCLEAR POWER PLANT | COMPLETION OF THE BLOCKS 3 AND 4
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POHLED DO BUDOVY REAKTORU PRI MONTAZ| OBESTAVBY REAKTORU
VIEW INTO THE REACTOR BUILDING DURING CONSTRUCTION OF THE CONTAINMENT ENCLOSURE OF THE REACTOR

VYSTAVBA BUDOV STROJOVNY A ROZVODNY
CONSTRUCTION OF THE BUILDING OF THE MACHINE ROOM AND THE BUILDING OF THE SWITCHING STATION

JADERNA ELEKTRARNA TEMELIN | DOSTAVBA 3. A 4. BLOKU
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KOMPRESOROVA A CERPACI STANICE, V POZADi BUDOVA POMOCNYCH PROVOZU
THE COMPRESSOR AND PUMP STATION, IN THE BACK THE BUILDING OF ANCILLARY SYSTEMS




SKLAD CHEMIKALIi, ZA NiM SPOJOVACi MOSTY A BUDOVY VYROBNICH BLOKU REAKTORU
THE DEPOT OF CHEMICALS, BEHIND IT CONNECTING BRIDGES AND THE BUILDING OF PRODUCTION UNITS OF REACTORS

OCHRANNA OBALKA A OBESTAVBA REAKTORU
PROTECTIVE ENVELOPE AND CONTAINMENT
ENCLOSURE OF THE REACTOR

JADERNA ELEKTRARNA TEMELIN | DOSTAVBA 3. A 4. BLOKU
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PRACE NA OCHRANNE KOPULI BUDOVY REAKTORU | WORKS ON THE PROTECTIVE CAP OF THE REACTOR BUILDING

TEMELIN NUCLEAR POWER PLANT | COMPLETION OF THE BLOCKS 3 AND 4
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V POPREDI SATNY ZARIZENi STAVENISTE, V POZADi OCHRANNA OBALKA REAKTORU
IN THE FRONT THE DRESSING ROOMS OF THE CONSTRUCTION FACILITY, IN THE BACK THE PROTECTIVE ENVELOPE OF THE REACTOR

60 M DLOUHA 1000 MW TURBINA VE STROJOVNE
60 M LONG TURBINE OF 1000 MW OUTPUT
IN THE MACHINE ROOM
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POHLED NA VNITRNi CAST OCHRANNE OBALKY DOKONCOVACi PRACE NA OCHRANNE OBALCE
VIEW OF THE INNER PART OF THE PROTECTIVE A KOPULI REAKTORU | FINISHING WORKS ON THE
ENVELOPE PROTECTIVE ENVELOPE AND THE REACTOR CAP

TEMELIN NUCLEAR POWER PLANT | COMPLETION OF THE BLOGKS 3 AND 4
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OCHRANA NATEREM VNEJSIHO PLASTE CHLADICi VEZE
PROTECTIVE PAINT OF THE EXTERNAL COATING OF THE COOLING TOWER

JADERNA ELEKTRARNA TEMELIN | DOSTAVBA 3. A 4. BLOKU
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Stavebni spoleénost HOCHTIEF CZ patfi ke Spickam ve svém oboru.

V souCasnosti zaméstnava pfiblizné 1250 pracovniku, ktefi realizuji stavby
v segmentech stavebniho trhu celé Ceské republiky.

Uz dvanactym rokem je spole¢nost HOCHTIEF CZ souc¢asti vyznamné nadnarodni
skupiny HOCHTIEF. Spolupracuje s jejimi pobo¢kami z Evropy i ze zamofi. Historie
spole¢nosti vSak saha mnohem dal do minulosti. Lze ji vystopovat az do mezi-
vale¢ného obdobi, kdy v Sezimové Usti zaloZil Tomas Bata stavebni divizi svého
impéria. Po znarodnéni se z jiz uspésné stavebni spole€nosti stal narodni podnik
Vodni stavby, z néjz byla pozdéji vy&lenéna jedna cela divize, a povéfena vystavbou
jaderné elektrarny Temelin. Tato spole¢nost se po vstupu nového majoritniho
akcionare stala samostatnou akciovou spole¢nosti HOCHTIEF VSB,

nyni HOCHTIEF CZ.

Svym zéakaznikiim poskytuje spole¢nost HOCHTIEF CZ Siroké spektrum sluzeb
na vysoké kvalitativni urovni, které jsou zaloZzeny na zkuSenostech a znalostech
trhu, na vstficném a odpovédném pfristupu.

Finanéni stabilita a nejmodernéjsi technologie HOCHTIEF CZ predstavuji

spolehlivou a dlivéryhodnou znacku, se kterou se rozhodné vyplati spolupracovat.

HOCHTIEF CZ a. s., Plzeriska 16/3217, 150 00 Praha 5, tel.: +420 257 406 000, info@hochtief.cz

Stavebni spoleénost
HOCHTIEF CZ
pro vas realizuje:

B pozemni stavby
m developerské projekty

m projekty dopravni
infrastruktury

HOCHTIEF

www.hochtief.cz
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PROVADENi OCHRANNEHO NATERU CHLADICICH VEZi
PUTTING THE PROTECTIVE PAINT ON THE COOLING TOWERS

CHLADICi VEZE
COOLING TOWERS
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energie - moje i
pod kontrolou ' energie

m Kompletni ¢eska energeticka legislativa v platném znéni s komentari

m Kompletni evropska energeticka legislativa

m Informace o déni v energetice

m Diskuse

m Statni energeticka koncepce a regionalni/Gzemni energeticka koncepce
m Stanoviska organd statni spravy

m Statistiky a prognozy

m Energetika od A do Z

m Judikaty

www.mojeenergie.cz

Konzultace

Konference
a nakladatelstvi

Integrace

Nastroje

( J )| Done, s.r.0.

Na Kréské strani 1434/30
coOMNSULTING  clafelt)) 140 00 Praha 4
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Projekcni cinnos

HISTORY

tina Teme

ine 1, 2

z pohledu generalnino dodavatele
technologie SKODA PRAHA a.s.

Jaderna elektrarna Temelin je jednou z nejvyznamnéjSich zakazek a soucasné nejrozsahlejsi investicni akci, kterou
kdy spoleénost SKODA PRAHA realizovala, a to jak z pohledu viastniho fizeni praci, tak naronosti Fizeni
projekenich Cinnosti béhem pripravy a vlastni realizace projektu.

Jiz v unoru 1979 byl vydan investi¢ni zamér stavby,
zahdjeni ¢innosti na této zakazce zacalo pocatkem
80. let, kdy byla vytvorena pfipravna skupina zajis-
tujici nasi Ucast jako generalniho dodavatele tech-
nologie na pfipravnych fazich vystavby spolupraci
s generalnim projektantem Energoprojekt Praha
a investorem v obdobi od zpracovani projektoveho
Ukolu az po schvaleni Uvodniho projektu véetné

uzavreni pfislusnych smiuvnich vztahl v daném
dodavatelském systému. Vlastni vystavba Temelina
1, 2 zadala pro SKODA PRAHA rokem 1986, kdy
byl v ramci spolecnosti zfizen zavod Vystavba
JE Temelin, od 1994 pak divize Temelin. Reditel
tohoto zavodu/divize byl pfimo podfizen general-
nimu Fediteli.

JADERNA ELEKTRARNA TEMELIN | DOSTAVBA 3. A 4. BLOKU
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Design activities on Temelin

1 and 2 Xrom the perspective
oXthe general contractor,
SKODA PRAHA a.s.

The Temelin nuclear pol@ er plant is one of the most important contracts and at the same time the most elZtensive
investment action that the SKODA PRAHA Company has ever realized, both in terms of the B ork management
itself and in terms of the challenge of steering design activities during preparations and elflecution of the project.

The intention to invest into the construction @ as
issued as early as in 1979, the contract ellecution
began in the early 1980H4, @ hen the preparatory
group B as formed to ensure our participation as the
general contractor in the preparatory phases of the
construction through cooperation @ ith the general
designer — Energoprojekt Praha — and the investor
during the period from elaborating the project to the
approval of the original project including the con-

1980
1985
1986
1987
1989
1990
1990-1992

Original project
Building permit
Start of the construction

(Halliburton NUS, Collenco)
Modernization programme:

clusion of relevant contractual relations in a given
contracting system. Zlor SKODA PRAHA, the actual
construction of Temelin 1, 2 began in 1986, @ hen the
company established a special plant BConstruction
of the Temelin nuclear poer plant? B hich @as
transformed into the Temelin Division in 1994. The
director of this plant/division & as directly responsible
to the general director.

Decision to build 4 units of 1,000 MW in the locality of Temelin

Significant slo dof n of the construction
Decision to build only 2 units of 1,000 MW including innovations
Mission of the Ehternational Atomic Energy Agency and international audits

ellchange of the control and management system

elflchange of fuel and active zone modification

innovation of selected components and systems, replacement of cables
construction of a full-scale simulator

improvement and complementation of the safety documentation (PSA)

1993
control system
1994
(including safety analyses)
1995-1999
1999-2004

Conclusion of the contract Bl ith Westinghouse for the supply of the automated
Conclusion of the contract B ith Westinghouse for the supply of fuel

Mstallation & orks, preparations for phasing in
Phasing into operation, trial operation

Organization of the construction [l as based on a contracting system composed of one investor
and three general contractors:

General designer — Energoprojekt Praha a.s.
General contractor for the construction — Vodni stavby Bohemia a.s.
General contractor for the technology — SKODA PRAHA a.s.

TEMELIN NZ@LEAR POE ER PLANT | COMPLETEDN OF THE BLOCKS 3 AND 4
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VYVOJ A PRUBEH PROJEKCNICH
PRACIi NATEMELINE 1, 2

Vychozi podklady, ceska a ruska
zona projektovani

Koncepce projektu plvodné Gtyr, pozddji dvou jader-
nych blok( s reaktory typu VWER 1000 byla dana
ruskym projektem, ktery byl v letech 1984 — 1988
Ceskym generalnim projektantem v Uzké spolupraci
s generalnim dodavatelem technologického zafi-
zeni a s ruskou projektovou organizaci AEP Moskva
upraven tak, aby pfi vystavbé mohlo byt ve velké
mife vyuZito technologické zafizeni Ceské vyroby,
ato i v oblasti fidicho systému (ASR) s nasazenim
fidicich stanic typu DASOR 701 v fizeni jak sekun-
darni, tak i primarni ¢asti bloku.

Zakladni dodavatelsky systém byl rozhodnut
Ustrednimi organy — tim byl dan i systém projekto-
vani. Projektova dokumentace byla zpracovana ve
dvou stupnich, tj. Uvodni projekt a provadéci pro-
jekt. Projektovou dokumentaci reaktorovny a bu-
dovy pomocnych provoz( zpracoval rusky generalni
projektant ATOMENERGOPROJEKT Moskva v obou
stupnich a ve vSech profesich. Ostatni stavby a za-
¥izeni fesila Seska strana. Cesky generdini projektant
zpracoval Uvodni projekt za aktivni spoluprace
dodavatel(l a déle zpracoval provadéci projekt sta-
vebni Casti. Projektova dokumentace se zacala
zpracovavat cca v roce 1984 (Uvodni projekt) a od
roku 1987 provadéci projekty. Ruské provadéci pro-
jekty byly dokonceny cca v roce 1990.

Po roce 1990 se rozbéhla z rozhodnuti investora
velka fada vyznamnych zmén, predevsim zaména
ASR, zména dodavatele paliva, radiaéni kontroly,
kabeldze a zaména nékterych zarizeni. VSechny tyto
zmeény vyvolaly podstatné Upravy jiz zpracované
projektové dokumentace (véetné dopadl do navazu-
jicich profesi), zmény dodavek a staly se jednim z vy-
znamnych faktort prodlouzeni vystavioy Temelina.

HISTORY

Koordinace pfi zpracovani
provadécich projekti

SKODA PRAHA zajistovala koordinaci projekénich
¢innosti v Urovni provadécich projektd za cely roz-
sah technologickych dodavek. Zcela samostatnou
kapitolou, z Easoveho pohledu zigjmé rozhoduijici, byla
problematika zameény Fidiciho systému. Projekeni
Utvar SKODA PRAHA ve spolupréci s generdinim
projektantem a s investorem zpracoval mimoradné
rozsahly objem dokumentace pro zahrani¢niho do-
davatele fidiciho systému, mj. téz z dlivodu nezna-
losti projektu VVER 1000 ze strany Westinghouse
a z ddvodu jeho neochoty prizplsobit systém pro-
jektovani zvyklostem ruského projektanta a Ceské
strany. Jako zadani pro Westinghouse byly zpraco-
vany v databazové formé seznamy vSech vazeb
strojni &4sti na ¢ast ASR, véetné grafickych algo-
ritmd. Béhem vystavby bylo nutné tyto podklady
nékolikrat aktualizovat.

V pribéhu zpracovani dokumentace a v pra-
béhu uvadéni do provozu byla FeSena rada
technickych problému, které v dobé vydani
projektu 1. stupné nebyly zdaleka znamy:

Technologie

= Pfi zaméné jednotlivého technologického zafi-
zeni byly FeSeny veSkeré vazby na ostatni profese.

®  Prepracovani nékterych systém( plvodniho
ruského projektu, zména zpUsobu ovladani né-
kterych celk(, optimalizace jejich provozu.

»  Klasifikace pozarni bezpecnosti dle novych vy-
hlasek, Uprava systému haseni, nové rozdéleni
hasebnich Usekd a Uprava hranic mezi nimi
(v&. protipozarniho utésnovani).

= Pfehodnoceni seismické odolnosti jednotlivych
zafizeni a systém jaderné elektrarmy.

Elektrocast

= Po dobu vystavby byla postupné zaménéna
kabeldz za ohniodolnou a ohen nesifici.

=V dobé vystavby byl pfijat tzv. princip rezervni

ochrany a byla provedena podrobna kontrola
selektivity a nastaveni ochran v celém elektrickém
schéma elektrarny. Pro oba temelinské bloky
zpracovala SKODA PRAHA projekt ,Selektivita
a nastaveni ochran na jaderné elektrarné”.

®  P¥i projektovani a pokladce kabelll byl podita-
Covy trasovaci program neustéle zdokonalovan
tak, aby umoznil disledné plnit veskeré poza-
davky firmy Westinghouse, se kterymi pdvodni
rusky projekt neuvazoval.

ASR

=V této oblasti bylo vytvoreno rozsahlé zadani pro
zahrani¢niho dodavatele, které obsahovalo
takové detailni informace o technologickych
systémech a zafizenich elektrarny Temelin, jaké
dosud na Zadnych nasich jadernych elektrar-
nach nebylo zkompletovano.

=V ramci tvorby tohoto zadani doslo k zadsadnimu
prepracovani pivodniho ruského projektu ASR
nejenom z hlediska zamény prostfedkd, ale
i z hlediska funkce systém a blokovych vazeb. V-
znamné byly upraveny popisy funkci a z toho vy-
plyvajici grafické algoritmy, pficemz byly odstra-
nény nedostatky plvodnino projektu a naopak
doplnéna dalsi vylepseni pro usnadnéni provozu
a obsluhy jednotlivych systémd a celého bloku.

= PF umistovani zafizeni firmy Westinghouse do
stavajiciho FeSeni stavebni a technologické ¢asti
vznikly dalsi dispozicni problémy, bylo nutné vyuzit
i dalsi mistnosti, které nebyly pro zafizeni ASR
plvodné urceny.

Technicka podpora

v priabéhu uvadéni do provozu
Béhem uvadéni do provozu jednotlivych systém( se
i presto objevila fada skrytych nedostatkd. Jednalo
se 0 nedostatecnou ¢i nevhodnou funkci jednotli-
vého zafizeni Ci systému, vyzaduijici napf. prepraco-
vani algoritmu, Upravu technologického zafizeni,
doplnéni armatur, zménu mezi technologickych pa-
rametr(, atd. V této fazi byly prijimany dalsi dpravy
projektu, charakteristické predevsim svymi funkénimi
vazbami, s naslednym projekénim, obchodnim
a realizacnim zajisténim.

Zménové rizeni

O rozsahu a dopadech prijatych Uprav na elektrarné
Temelin oproti pdvodnimu projektu svéddi pocet
prijatych projektovych zmén v prébéhu vystavby
— cca 7000. Pro evidenci a zapracovani dopad
téchto zmeén do projekeni a dalsi dokumentace byla
zfizena samostatna skupina ze zastupct investora,
generdiniho projektanta a generalnich dodavateld
technologie a stavby.

Zavérem Ize shrnout, Ze z hlediska fizeni a rozsahu
projekénich Cinnosti byla vystavba Jaderné elektrarny
vSech jadernych elektraren, které byly vystavény na
Uzemi Ceské republiky, resp. Slovenska.

Ing. Vladimir Poklop
feditel sekce Jaderné zdroje
SKODA PRAHA Invest s.r.o.
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HISTORIE

DEVELOPMENT AND PROGRESS
OF DESIGN ACTIVITIES
ON TEMELIN 1, 2

Initial supporting documents,
Czech and Russian design zones
The project concept, initially consisting of four, later
only two nuclear production units with VVER 1000
type reactors, was based on a Russian project,
which was later, in the period between 1984 — 1988,
adapted by the Czech general designer in close
co-operation with the general supplier of technology
and with a Russian design organization, AEP Moscow,
in order to facilitate more extensive use of the tech-
nological equipment of Czech origin during the con-
struction, also in the area of the management system
deploying control stations DASOR 701 for controlling
both secondary and primary parts of the unit.

The basic contracting system was chosen by central
authorities — this fact consequently determined also
the system of design. The project documentation has
two phases, i.e. the original project and the imple-
mentation project. The project documentation of the
building of the reactor and the building of ancillary
systems was prepared by the Russian general de-
signer - ATOMENERGOPROJEKT Moscow —in both
phases and for all professions. Other buildings and
facilities were solved by Czech parties. The Czech
general designer prepared the original project in active
cooperation with contractors and he further elaborated
the implementation project of the construction part.
The elaboration of the project documentation started
approx. in 1984 (the original project) and the imple-
mentation projects started in 1987. Russian imple-
mentation projects were completed approx. in 1990.

After 1990, the investor decided to make a series of
important changes, especially to replace the automated
control system, change the fuel supplier, radiation
control, cables and some other equipment. All these
changes led to significant modifications of the already
elaborated project documentation (including the impact
on downstream professions) and the changes in the
supplies became one of the important factors which
contributed to the delay of the construction of Temelin.

Coordination of the execution

of the implementation projects
SKODA PRAHA ensured the coordination of design
activities on the level of implementation projects
within the entire scope of the supplies of technology.
Replacement of the control system, which itself
constituted a separate chapter, was probably criti-
cal in terms of time. The design section of SKODA
PRAHA in cooperation with the general designer
and the investor prepared extremely comprehensive
documentation for the foreign supplier of the control
system, among other things due to the fact that
Westinghouse was not acquainted with the VVER
1000 projects and was unwilling to adapt the sys-
tem of design to the conventions of the Russian de-
signer and the Czech parties. For the purpose of
the assignment for Westinghouse, lists of all links
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between the machinery part and the automated
control system including graphical algorithms were
compiled in the form of a database. During the con-
struction, it was necessary to update the supporting
documents several times.

During elaboration of the documentation
and also during phasing in, a series of tech-
nical problems had to be resolved, which
were not known at the time when the 1st stage
project was published:

Technology

= During the replacement of technological equip-
ment, all links to other professions were consi-
dered.

= Revising certain systems from the original Russian
project, changes in the way some units were
controlled, optimizing their operation.

= Classification of fire safety in line with new decrees,
adjustment of the extinguishing system, new
division of extinguishing sections and adaptation
of their boundaries (including the anti-fire sealing).

= Re-evaluation of seismic resilience of individual
facilities and systems of the nuclear power plant.

The electric part

= During the construction, all the cables were gra-
dually replaced with the new ones, which are
fire-proof and do not spread fire.

= During the construction, the so-called principle
of reserve protection was adopted and detailed
control of selectivity and settings of protection
systems in the entire plan of the power plant was
carried out. For both units in Temelin, SKODA
PRAHA elaborated a project entitled "Selectivity
and settings of protection systems in a nuclear
power plant".

= During the design phase and laying of cables, the
computer routing system was constantly improved
in order to enable consequent compliance with
all the requirements of Westinghouse, which
had not been taken into account in the original
Russian project.

Automated Control System

= |n this field, en extensive assignment for the fo-
reign contractor was created containing detailed
information about technological systems and
equipment of the Temelin power plant; such an
extensive assignment had never been prepared
for any of our nuclear power stations before.

= Within this assignment, the initial Russian project
of the automated control system was funda-
mentally revised not only in terms of means
replacement, but also in terms of the function of
the system and unit links. Description of functions
and corresponding graphical algorithms was
significantly adapted, eliminating the shortcomings
of the original project while adding further
improvements in order to facilitate the operation
and service of individual systems and the entire
unit.

= When placing Westinghouse within the context
of the existing solution of the constructional and
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technological part, further problems with dispo-
sition emerged, it was necessary to use other
rooms which were not originally intended for the
purpose of the automated control system.

Technical support

during phasing into operation
During phasing of individual systems into operation,
a series of hidden shortcomings was, however, re-
vealed. These concerned insufficient or inappro-
priate function of individual equipment or systems,
requiring for example revision of the algorithm,
adaptation of technological equipment, addition of
reinforcement, change of the limits of technological
parameters etc. In this stage, further modifications
of the project were accepted, characterized espe-
cially by its functional links with subsequent design,
commercial and realization execution.

Change management

The scope and impacts of the modifications made
in the original project of the Temelin power plant is
reflected in the number of design changes adopted
during the construction — approx. 7,000 changes.
To record and integrate the impacts of these changes
in the project documentation and other documents,
a separate group was established, comprising of
the representatives of the investor, general designer
and general contractors for the technology and
construction.

We can conclude by saying that in terms of mana-
gement and the scope of design activities, the con-
struction of the Temelin nuclear power plant (units
1 and 2) was the most complex project of all the
nuclear power plants built on the territory of the Czech
Republic or Slovakia.

Ing. Vladimir Poklop
NPP Projects Director
SKODA PRAHA Invest s.r.o.
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Anketni otazky
Poll questions

Otazka dostavby JETE je kliCovym rozhodnutim, které ovlivni nejen tuzemskou energetiku, ale v SirSich
souvislostech i mnoho dal$ich faktord rozvoje ekonomiky CR. | proto jsme se rozhodli zaradit do publikace
diskusni férum a oslovili prfedni osobnosti z Ffad politikd, energetikd, ekonom a odbornik na Zivotni
prostredi. Kazdy z respondentl nam kratce zodpovédél nasleduiici otazky:

The question of the completion of TNPP is a key decision that will affect not only domestic energy, but
in a broader context also many other factors of the economic development of the Czech Republic. Also
that's why we decided to include a discussion forum in this publication and approached leading figures
from politics, power engineers, economists and environmental experts. Each of our respondents answered
briefly the following questions:

1 | Is the current focus of the Czech Republic on nuclear
energy correct? In your opinion, are there any alternative
options for ensuring the energy security of the state?

2 | Can the Czech Republic, in the current economic situation,
afford the completion in financial terms? Is the current definite
focus on atom not a disproportionate investment risk?

3 | What do you think is the probability that the decision to

complete the blocks 3 and 4 to be taken already in 2013 will
be positive, and which factors will most affect the result of
the decision?

4 | Do you think that if the decision on the completion is
made, we will be able to complete the construction according
to today’s schedule, so that both blocks will be put into
operation in 20257

5 | Concerning this issue | would like to add ...
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INQUIRY

Milan Stéch
predseda Senatu Parlamentu CR

Chairman of the Senate of the Parliament
of the Czech Republic

1 | Domnivam se, Ze ano. Zcela adekvatni a Uplna
alternativa neexistuje. Souhlasim, Ze je zde moznost
doplikovych zdrojd a ty je Zadouci maximalné vyuzit.
Pochopitelné s prihlédnutim k rentabilité financnich
nakladd.

2 | Rekl bych, Ze si ji Ceska republika dovolit méze.
Rozhoduijicimi informacemi disponuje CEZ a vidda.
Ta by méla podle toho konat. Myslim, Ze nejde
o jednoznacnou orientaci. Jde o realitu. Dalsf zdro-
je potfebujeme a jina alternativa zatim neni k dis-
pOZiCi.

3 | Podle mého nézoru by takové rozhodnuti mélo
byt prijato. Hlavnim faktorem je absence jinych zdrojd
a nedostate¢na nahrada.

4 | Mélo by byt u¢inéno vse pro dodrzeni stanoveného
terminu. V. mnoha zemich vidim vézné dtsledky
zanedbani energetické oblasti.
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1 | | think so. There is no entirely adequate and
comprehensive alternative. | agree that there is
a possibility of additional resources which are to be
maximally used. Of course, taking into account the
profitability of financial costs.

2 | | would say that the Czech Republic can afford
it. CEZ and the Government have the decisive
information. The latter should act accordingly. | think
that there is no definite focus. It is a reality. We need
other resources and no alternative is yet available.
3| In my view, such a decision should be taken. The
main factor is the absence of other resources and
lack of substitution.

4 | Everything should be made to meet the set deadline.
| see serious consequences of neglecting the energy
strategy in many countries.



ANKETA

Miroslava Némcova

predsedkyné PS PCR
Chairwoman of the Chamber of Deputies
of the Parliament of the Czech Republic

1 | Ano, v rdmci zachovani nasi energetické bez-
pecnosti a s ohledem na naSe zavazky ve véci sni-
zovani emisi CO, je rozvoj jaderné energetiky
jedinou rozumnou cestou. Jaderna energetika ma
a i v budoucnu musi mit své pevné misto v nasem
energetickém mixu. Ceska republika nema vzhledem
k danym pfirodnim podminkam prakticky zadnou
jinou redlnou alternativu.

2 | DaleZité je, Ze se nejedna o vylu¢nou orientaci
na jadernou energii, naopak viada usiluje ve své
strategii o vytvoreni efektivniho a vyvazeného ener-
getického mixu. CEZ musf zviadnout zajistit na do-
stavbu JE Temelin dostate¢né mnozstvi finanénich
prostredkd.

3 | Jsem presvédcCena, Ze rozhodujicim faktorem
musi byt zajisténi energetické bezpecnosti nasi
vlasti. NaSe souCasna viada v Cele s Petrem Neca-
sem je mi dostate¢nou zarukou, ze toto hledisko
bude pii rozhodovani hrat nejdllezitéjsi Glohu.

4 | Pokud je mi znamo, vychazeji tyto terminy z od-

bornych expertiz. TéBm nemam ddvod nedCvérovat.

INQUIRY

1| Yes, in keeping with our energy security and with
regard to our commitments on reducing CO, emis-
sions, the development of nuclear energy is the only
reasonable way. Nuclear energy has and will continue
to have its place in our energy mix. There is, given
the current natural conditions, virtually no realistic
alternative for the Czech Republic.

2 | Itis important that there is no sole focus on nuclear
energy ; on the contrary, the government seeks in its
strategy to create an effective and balanced energy
mix. The CEZ Company has to manage to look for
sufficient funds for the completion of Temelin NPP.

3 | I am convinced that the decisive factor must be
to ensure the energy security of our homeland. Our
current government headed by Petr Necas is a suffi-
cient guarantee to me that this aspect will play the
most important role in the decision making.

4 | As far as | know, these deadlines are based on
professional expert opinions. | have no reason to
distrust them.
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INQUIRY

Vaclav Bartuska

zmocnénec viady R pro dostavbu
Jaderné elektrarny Temelin
Representative of the Czech Government
for the completion of Temelin Nuclear
Power Plant

1 | Mit zhruba tfetinu az polovinu elektfiny z jadra
povazuiji za rozumné, dokud neexistuiji divéryhodné
alternativy ke klasickym zdrojlim.

2| Z4dnou ,jednoznadnou orientaci na atom* v Ceské
republice nevidim; redlné se bavime jen o Temelingé
3+4, v8e ostatni jsou uvahy. Dostavba Temelina
nepochybné je a bude slozitym krokem — a penize
nejsou nejvetsim problémem. Tim je predevsim
omezena schopnost stavét velké infrastrukturni
celky: jednak diky nedmérné slozitym a dlouhym
povolovacim procestm, jednak diky ztraté zku-
Senosti.

3 | Protoze znam skutecny stav v8ech tif uchazed
(Areva, RosAtom, Westinghouse) a vSech jejich refe-
rencnich staveb, neodpovim Vam, ale Ceské vlade,
pro kterou pracuii.

4 | Nejde ani tak o nas a nae schopnosti: CEZ
chce dodavku na kli¢, coz je vzhledem ke stavu
jaderného prlmyslu jedina rozumna moznost. Proto
jde hlavné o schopnosti vybraného uchaze&e. V této
chvili mne zadny z nich nepresveddil, ze dokaze
Temelin 3+4 postavit fadné, v terminu a za cenu, ktera
bude ve smlouvé. Rozhoduji €iny, ne slova.

5 | V&fim, Ze jaderna energetika ma budoucnost.
Abychom k ni vSak dospéli, musime se nejprve
podivat zcela bez iluzi na sou¢asny stav tohoto od-
Vetvi.
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1 | Unless there are no credible alternatives to classic
sources, | consider it reasonable to have roughly
a third to half of electricity from nuclear energy.

2 | | do not see any "definite focus on atom" in the
Czech Republic; really we are talking only about
Temelin 3 + 4, everything else is considerations. The
completion of Temelin undoubtedly is and will be
a complicated step - and money is not the biggest
problem. It is mainly the limited ability to build large
infrastructure units: for one thing due to excessively
complex and lengthy permitting processes, and for
another due to loss of experience.

3 | Because | know the true stand of all three
candidates (Areva, RosAtom, Westinghouse), and all
of their reference constructions, | will not answer to
you but to the Czech government which | work for.

4 | It is not so much about us and our capabilities:
the CEZ Company wants a turn-key supply, which
is due to the status of the nuclear industry the only
reasonable option. So it's mostly about the capabilities
of the candidate to be selected. In this moment none
of them has convinced me to be able to construct
Temelin 3 & 4 properly, on time and at a price that
will be set in the contract. What decides, are deeds,
not words.

5 | | believe that nuclear energy has a future. To
reach it, however, we must first look totally without
illusions at the current state of this industry.



ANKETA

Vaclav Matyas

prezident Svazu podnikatelt

ve stavebnictvi v R

President of the Association of Building
Entrepreneurs of the Czech Republic

1 | Prirodni zdroje surovin, ze kterych se vyrdbi elek-
tricka energie, nejsou nevycCerpatelné, proto je nutny
energeticky mix. Do této koncepce jaderna energie
zcela jasné patfi. Jeji Uloha je v soucasné dobé ne-
zastupitelnd. Orientace Ceské republiky na jadernou
energetiku je tedy nejen spravna, ale i nezbytna.

2 | Podle mého nézoru nejde o to, zda si Ceska
republika m{ize takovou investici dovolit. Pokud chce
zajistit energetickou bezpecnost statu, tedy samostat-
nost a nezavislost na okolnich zemich pfi dodavkach
elektrické energie, pak ji nezbyva nic jiného, nez se
postarat o potfebné financni prostredky.

3 | Nepochybuji o tom, Ze vitézny dodavatel bude
vybran. Pfedmétem rozhodovani o jeho vybéru podle
mé nebude technickd otazka realizace 3. a 4. bloku,
protoZe ta bude zfejmé u viech srovnatelna. Cés-
te¢né bude mit viiv na vybér vitéze nabizena cena.
Nejvice ze vSeho vSak pUijde o politické rozhodnuti.
A tady vidim obrovskou ulohu pro nase politiky, aby
si uvédomili silnou roli ceského primyslu a jeho po-
tencial, ktery by mél dostat prilezitost, mél by mit co
nejvétsi podil na uvedeném projektu.

4 | Svaz podnikateld ve stavebnictvi v CR uz delsf
dobu upozorfiuje na to, ze souCasné pravni pro-
stfedi neumoznuje realizaci tak velkého projektu,
nebo jen s velkymi potizemi. Chybéji potfebné
pravni predpisy, aplikace téch souCasnych je ze
strany jednotlivych subjektl verejné spravy rozding,
opatreni, ktera by zajistila bezproblémovou vy-
stavbu, jsou nesystematickd a vytvareji pfedem
podminky pro bariéry raciondlnich jednani. Jsem
presvédcen, Ze u tak velkych stavebnich projektd
by mél mit stat v rukou samostatny zakon, ktery by
upravoval vSechny souvislosti. Proto jsem s ohle-
dem na soucasny stav skepticky vaéi planovanym
termindim.

5 | Technickd, organizacni i investi¢ni naro¢nost

projekty realizované v sougasné dobé v Ceské re-

INQUIRY

publice. Aktivni zapojeni Ceskych instituci a organi-
zacl, které se budou na pfipravé a vystavbé podilet,
posili jejich védeckovyzkumny, technicky, organizaéni
a nakonec i ekonomicky rozvoj. Schopnost nasich
stavebnich i technologickych dodavatel( realizovat
jadernou elektrarnu i v budoucnosti potvrzuiji stavby
jadernych blokd, které byly v Ceskoslovenské
a pozdgji v Ceské republice jiz Uisp&sné vybudovany.

1 | Natural sources of raw materials from which
electrical energy is produced, are not inexhaustible,
that is why an energy mix is necessary. Nuclear
energy absolutely belongs to this concept. Its role
is currently irreplaceable. The focus of the Czech
Republic on nuclear energy is not only correct but
also necessary.

2 | In my opinion, the question is not whether the
Czech Republic can afford such investments. If it
wants to ensure its energy security, i. e. autonomy
and independence from the neighbouring countries
for the supply of electricity, then it cannot do anything
else than to take care of the necessary financial
resources.

3| I have no doubt that the winning supplier will be
selected. The subject of the selection, | think, will not
be the question of technical implementation of the
blocks 3 and 4, because it will probably be comparable
in all cases. The price offered will partially affect the
selection of the winner. Most of all, it will be a political
decision. And here | see a huge task for our politicians
to recognize the strong role of the Czech industry
and its potential that should be given opportunity; it
would have the largest share in that project.

4 | The Association of Building Entrepreneurs of the
Czech Republic has long been pointing out the fact
that current law does not allow the realization of such
a large project, or only with great difficulty. Lacking
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the necessary legislation, the current application
differs from the relevant public administration bodies;
measures to ensure a smooth construction are inco-
herent and create pre-conditions for barriers to
rational behaviour. | am convinced that for such
large construction projects, the state should have
a separate law that would regulate all contexts.
Therefore, | am sceptical of the scheduled dates
taking into consideration the current state.

5 | Technical, organizational and investment demands
of the project greatly exceed the most demanding
projects currently implemented in the Czech Republic.
An active involvement of Czech institutions and
organizations that will take part in the preparation
and construction would strengthen their scientific
and research as well as technical, organizational
and ultimately also economic development. The ability
of our technology and building contractors to con-
struct a nuclear power plant also in the future has
been confirmed by the construction of nuclear blocks
that have already been constructed successfully
in the Czechoslovak and later Czech Republic.
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JiFi Bis

senator - ¢len Vybor pro hospodafrstvi,
zemédélstvi a dopravu

Senator - Member of the Committee
on Economy, Agriculture and Transport

1 | Sougasna orientace CR na jadernou energetiku
je spravna a umoznuje nam fesit jak zasobovani
obyvatel a primyslu elektrickou energii, tak spinéni
nasich zdvazkd ve snizovani emisi CO,. Samo-
zifejmé, Ze existuji i alternativni moznosti, ale byly
by podstatné nakladnéjsi a méné spolehlivé a bez-
pecné (Kupf. plyn).

2 | VWystavba cca 2000 MW fotovoltaickych elektraren
vCR predstavovala investici v hodnoté 200 miliard K&,
pricemz zajisStuje maximalné 3 % domaci spotreby
elektrické energie. Investice do dostavby Temelina
je obdobna a bude zajistovat témer 20 % domaci
spotreby. Z toho vyplyva, ze proti zajisténi vyroby
z jinych zdrojd jsou investiéni rizika minimaini.

3 | Pokud chce CR zajistovat své potieby z jader-
nych zdrojd, nemdze se svym rozhodovanim otélet.
Vlystavba jaderné elektrarny bude trvat pfrinejmen-
8im 10 let a stafi klasickych zdrojl, které zajistuji vy-
znamnou ¢ast vyroby elektfiny, je na Urovni zivotnosti.

4 | Pokud bude zaji$téna vyznamna Ucast doma-
ciho prdmyslu na vystavbé obou blokl jaderné
elektrarny, je termin uvedeni do provozu rediny.
Vystavba by méla byt pro ¢esky primysl také zdro-
jem inovaci, osvojovani novych technologickych
postupl a celkového zvySovani technologické
drovné. To by mohlo pomoci i vyznamnéjsSim uplat-
nénim Ceskych energetickych vyrobcl na zahranic-
nich trzich.

5 | Rad bych dodal, Ze vystavba novych jadernych
blokd v CR by méla byt vyzva pro domacf priimys!
a méla by probihat za jeho vyznamné Ucasti a vy-
tvofit nova pracovni mista.
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1 | The current focus of the Czech Republic on nuclear
energy is correct and allows us to address both
population and industry supply with electricity and
meeting our commitments to reduce CO, emissi-
ons. Of course, there are alternatives, but they
would be considerably more expensive and less re-
liable and secure (e.g. gas).

2 | The construction of approximately 2000 MW
photovoltaic power plants in the Czech Republic
represented an investment of 200 billion CZK while
ensuring maximum 3 % of domestic electricity
consumption. The investment in the completion
of Temelin is similar and will provide almost 20 % of
domestic consumption. It means that in compari-
son with ensuring the production from other sou-
rces, the investment risks are minimal.

3 | If the Czech Republic wants to ensure its needs
from nuclear sources, it has not to hesitate to take
the decision. The construction of the nuclear power
plant will take at least 10 years and the classical
sources which provide a significant part of electricity
production are at their lifetime age level.

4 | If significant participation of domestic industry
in the construction of both blocks of the nuclear
power plant will be ensured, the term of commis-
sioning is real. The construction should also mean
for the Czech industry a source of innovation,
acquisition of new technological processes and
overall increase of technological level. It might help
to a more significant involvement of the Czech
energy producers in foreign markets, too.

5 | | would like to add that the construction of new
nuclear blocks in the Czech Republic should be
a challenge for the domestic industry, and should
take place under its significant participation to
create new jobs.



ANKETA

Miroslav Fiala

generalni feditel a predseda
piedstavenstva SKODA JS a.s.
Managing Director and Chairman
of the Board of SKODA JS a.s.

1| Jsem presvédden, Ze podil jaderné energie v bu-
doucim portfoliu zdroj& v Ceské republice v blizké
budoucnosti musi byt dominantni. Mdzeme disku-
tovat o tom, jestli jeji podil ve statni energetické kon-
cepci bude 50 nebo 80 %, ale pro nasi energetickou
nezavislost a snizeni emisi nemdzeme udélat nic lep-
Siho, nez jit touto cestou. Alternativni zdroje energie
samoziejmeé prispéji, Umérné svému podilu, k diverzi-
fikaci energetického spektra a lepSimu rozlozeni rizik.

2 | Spole¢nost CEZ dala nedavno najevo, ze do-
stavba Temelina je pro ni prioritou a k tomu uUcelu
také soustrfeduje potfebné finance z viastnich zdrojd.
Udalosti kolem nas — Fuku§ima, financni a dluhova
krize — bezpochyby maji negativni vliv na podminky
uveérd, poskytovanych bankami. Kazdé investi¢ni
rozhodnuti v souc¢asném svété s sebou nese urdité
riziko. Zamér Némecka, které se vydava na cestu
bez jadra, prece obsahuje mimoradna rizika. Pro za-
jisténou budoucnost je nutno urditd, racionainé zdd-
vodnéna rizika podstoupit.

3 | Dosavadni priibéh vybérového fizeni nedava
ddvod k pochybam o dodrzeni termin(, které Ceska
vlada pred rokem stanovila. Uréitym problémem
mUze byt pro Uc¢astniky tendru pozadavek referenct
Z provozu nabizeného typu reaktoru. VSechny tfi na-
bizejici strany tedy musi do konce roku 2013 své re-
feren¢ni stavby dokoncit a prokazat jejich dobré
provozni vysledky. Jsme presvédceni, ze nabidnuty
projekt Konsorcia MIR.1200 bude plné konkuren-
ceschopny po technické i ekonomické strance.

4 | DUleZité bude, zda se podaif legislativné oSetfit
schvalovaci procedury, které viastni vystavbé pred-
chazeji. V souCasné verzi umoznuji po neurcitou
dobu rdznym fyzickym i pravnickym osobam bloko-
vat schvalovaci fizeni. Pokud bude o vitézi tendru
rozhodnuto ve stanoveném terminu, tedy do konce
roku 2013, a bude zjednodusena legislativni cesta,
pak je spusténi obou novych blokd v Temeliné
v daném terminu zcela realné.
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5 | K dané problematice bych rad dodal, Ze Kon-
sorcium MIR.1200 pro dostavbu Temelina nabizi
model spoluprace, ktery garantuje vytvoreni 10 az
20 tisic pracovnich mist v Ceské republice. Celkovy
objem ucasti Ceskych firem v pripadé realizace nasi
nabidky dosahne 100 az 125 miliard korun.

1 | I am convinced that the share of nuclear energy
in the future portfolio of resources in the Czech
Republic in the near future must be dominant. We
can discuss whether its share in state energy policy
will be 50 or 80 %, but for our energy independence
and reduction of emissions, we cannot do anything
better than acting in this way. Alternative sources
of energy, of course, will contribute, in proportion
to their share, to diversify the energy spectrum and
better allocation of risks.

2 | Recently, the CEZ Company put it clear that
the completion of Temelin is its priority, and to this
end it also collects the necessary finances from
its own resources. Events around us - Fukushima,
financial and debt crisis - undoubtedly have a ne-
gative impact on the conditions of loans provided
by banks. Any investment decision in today's world
implies a certain risk. The intention of Germany to set
off on the path without using nuclear energy does
imply extraordinary risks. Securing the future requires
to undergo certain risks that are rationally justified.

3 | The development of the selection process up to
now does not give reason to doubt the deadlines
that the Czech Government has set a year ago.
A certain problem for the participants in the tender
could be the requirement to present references from
the operation of the offered reactor type. All three
parties must thus complete their reference con-
structions and demonstrate their good operating
results by the end of 2013. We believe that the project
offered by the Consortium MIR.1200 will be fully
competitive in technical as well as economic terms.
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4 | It will be important whether the approval proce-
dures that precede the own construction be suc-
cessfully adopted in legislative terms. In their current
version, they allow various natural and legal persons
to block the approval process for an indefinite period
of time. If the winner of the tender is decided within
the set deadline, namely by the end of 2013, and the
legislation will be simplified, then the commissioning
of both new blocks in Temelin by the deadline set is
totally real.

5 | Concerning this issue | would like to add that
MIR.1200 Consortium for Temelin offers a model of
cooperation which guarantees the creation of 10 to
20 thousand jobs in the Czech Republic. The total
amount of Czech companies’ participation, in case
that our offer would be accepted, will reach 100 to
125 billion CZK.
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Lubomir Gogela

manazer Narodniho strojirenského
klastru, o.s.
National Engineering Cluster Manager, o.s.

1 | Orientace na jadernou energetiku je dle mého
nazoru spravna. Je to dano jednak stale rostouci
spotfebou elektrické energie, ale také nutnosti
snizovat emise CO,. Samozfejmé ma viiv i to, Ze na-
klady na vyrobu elektrické energie v jaderné elektrar-
né jsou velmi nizké. Alternativy na Uplnou nahradu
vyroby elektrické energie v jadernych elektrarnach
v soucasné dobé neexistuje, dllezité je ale spravné
pomérné zastoupeni jednotlivych zdrojd.

2 | Myslim si, Ze ano. Dle mého ndzoru nelze situaci
v CR oznadit jako jednozna&nou orientaci na jader-
nou energetiku, vzdyt se uvadgji do provozu i jiné
zdroje, vCetné vétrnych a fotovoltaickych elektraren.
Otazka je, co by se stalo, kdyz se 3. a 4. blok ne-
postavi. Co je v&tsi riziko?

3 | Pokud pozitivni znamena, Ze se 3. a 4. blok v Te-
meliné budou stavét, tak pravdépodobnost je velmi
vysoka. Faktory, které to budou ovliviiovat, jsou zej-
ména stale rostouci spotfeba elektrické energie
a ekologie no a mozna i politické vlivy.

4 | Pokud tento proces nebude neumérné prodlu-
zovan legislativnimi pritahy, tak ano.
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1 | Focusing on nuclear energy is, in my opinion,
correct. This is both due to the ever-increasing
energy consumption and due the necessity to re-
duce CO, emissions. Of course, the fact also plays
a role that the cost of producing electricity in a nuclear
power plant is very low. Alternatives to full compen-
sation for electricity production at nuclear power
plants don’t currently exist, but important is the correct
proportion of each resource.

2 | I think yes. In my opinion, the situation in the Czech
Republic cannot be described as a definite focus on
nuclear energy; after all, also other sources are put
into operation, including wind and photovoltaic
power plants. The question is what would happen
if the 39 and 4™ blocks would not be constructed.
What is the higher risk?

3 | If positive means that the 3 and the 4 blocks
will be built in Temelin, the probability is very high.
Factors that will influence it are in particular the
growing electricity consumption and ecology, well,
and perhaps even political influences.

4 | If this process will not be unduly prolonged by
legislative delays, yes.
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Ilvo Hlavac

naméstek ministra Zivotniho prostiedi CR
Deputy Minister of the Environment
of the Czech Republic

1 | Podle mého ndzoru je soudasna orientace CR
na jadernou energetiku spravna a logicka. Domni-
vam se, ze i v budoucnu bude muset energeticky
mix zUstat diversifikovany s vyraznym podilem de-
centralizovanych zdrojd. Nicméné existuje fada dU-
vod(, prog by méla atomova energie hrat v CR jesté
vyznamngjsi roli, nez doposud. CR dlouhodobé usiluje
o zajisténi energetické bezpecnosti a minimalizaci
rizik souvisejicich se zvySujici se dovozni energetickou
zavislosti. To pfimo souvisi i s vyrazné omezenymi
zasobami domaciho energeticky vyuzitelného uhli
a emisni limity, které se na produkci elektfiny a tepla
budou v horizontu let 2020 a 2050 vztahovat. Bez-
emisni energie z jadra tak bude mit v budoucnu
oproti uhli a plynu vyznamnou komparativni vyhodu
a miiZe prispét k naplnéni cild, které si CR klade.
Pro CR existuiji i dalsi win-win pileZitosti v podobé
zapojeni domaciho priimyslu do dodavky $picko-
vych technologii a pfistup k potfebnému know-how.
Na tomto misté je vSak tfeba upozornit, ze s dalsim
rozvojem jaderné energetiky v CR nejsou spojeny
pouze jasné prilezitosti, ale rovnéz vyznamna rizika.
Ta se tykaji predevS§im &asové a ekonomické
stranky projektu, kdy existuje znacné riziko ¢aso-
vého zpozdéni realizace vystavby a nasledného pro-
drazeni investice jako takové. V soucasné dobé
existuje celosvétové mnoho projektd, které ukazuiji,
ze toto riziko je nanejvys realné. Pouze pfi dodrzeni
jasné stanovenych parametr( vystavby a provozu
mdze byt energie z jadra produkovana s opravdu nizky-
mi naklady v porovnani s ostatnimi konvencnimi
zdroji. Je proto v zajmu CR, aby doslo k diisled-
nému oSetreni rizik podobného charakteru pri plano-
vani dalSich kapacit na nasem uzemi. Rovnéz je nutné
citlivé vnimat vefejné minéni v okolnich statech, které se
rozhodly jadernou energetiku nevyuZzivat, nebo jeji vy-
uzivani postupné opustit. K dal$im tkoldm viady bude
jisté patfit i rozhodnuti o trvalém uloZisti vyhorelého
jaderného paliva a dalsich otézkdach, souvisejicich
s rozvojem tohoto energetického zdroje v CR.

2 | Je pravdou, ze stavba nového jaderného zdroje
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a v této souvislosti existuje cela fada rizik — viz vyse.
V souc¢asné ekonomickeé situaci vSak mdze byt tato
zakazka (dostavba JETE) vyznamnou prileZitosti pro
fadu ¢eskych firem a z pohledu zaméstnanosti a fis-
kdlnich efektl i pro stat. Otazka tedy nestoji tak,
jestli si CR mize investici podobného typu dovolit,
ale jestli si ji mdZe dovolit CEZ, co by investor da-
ného projektu. Podle dostupnych informaci by mélo
byt v moznostech spoleénosti CEZ takowyto projekt
financovat, at jiz s vyuZitim vlastniho, nebo ciziho
kapitalu.

3 | Pravdépodobnost tohoto rozhodnuti je vysoka.
Nicméné vice informaci budeme mit az v poloving
pristiho roku, kdy budou jednotlivi zéjemci predkla-
dat své nabidky do soutéZe. V poloviné pristiho roku
by zaroven mélo byt vydano stanovisko EIA, a to
jako prvni krok povolujicich fizeni. Obecné Ize fici,
ze tato fizeni jsou znacné Casove narocna a jejich
rychlost tedy také sehraje svou roli.

4 | Teoreticky je tento termin redlny, nicméné bude
zaviset na zvolené technologii a dalSich parame-
trech smlouvy s dodavatelem.

1 | In my opinion, the current focus of the Czech
Republic on nuclear energy is correct and logical.
| believe that also in the future the energy mix will
have to remain diversified with a significant share
of decentralized sources. However, there are many
reasons why nuclear energy should play in the
Czech Republic an even more important role than
ever before. The Czech Republic seeks on a long-term
basis to ensure energy security and to minimize
risks associated with increasing energy import de-
pendence. It is directly linked with significantly limited
domestic energy supplies of usable coal and emission
limits to be applied to the production of electricity
and heat by the years 2020 and 2050. Emission-
free nuclear energy will have in the future a significant
comparative advantage compared to coal and gas,
and can contribute to the objectives put by the
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Czech Republic. For the Czech Republic, there are
other win-win opportunities in terms of participation
of domestic industry to supply high technologies
and access to the necessary know-how, too.

At this point it should be noted that with the further
development of nuclear energy in the Czech Republic,
not only clear opportunities are connected, but also
significant risks. They relate mainly to time and econo-
mic aspects of the project, where there is a significant
risk of delay in implementation of the construction
and subsequent increase of the cost of the invest-
ment as such. Currently, there are many projects
worldwide that show that this risk is most real. Only
in compliance with clearly defined parameters of the
construction and operation, nuclear energy can be
produced at a really low cost compared with other
conventional sources. It is thus in the interest of the
Czech Republic to take consistent measures to treat
the risks of similar nature in planning additional
capacity in our country. At the same time, the public
opinion has to be sensitively perceived in the neigh-
bouring countries that have decided not to use nuc-
lear energy, or to gradually leave its use. Other tasks
of the government will surely include the decision
on the permanent storage of spent nuclear fuel and
other issues related to the development of this
energy source in the country.

2 | It is true that the construction of new nuclear
resources belongs to the most challenging projects
ever regarding investments, and in this context,
there are many risks - see above. In the current econo-
mic situation, the contract (the completion of TNPP)
may be an important opportunity for many Czech
companies from the perspective of employment
and fiscal effects for the state. So the question is
not if the Czech Republic can afford the investment
of a similar type, but if the CEZ Company as the
investor of the project can afford it. According to
available information, it should be possible for CEZ to
finance such a project, either using its own or foreign
capital.



3 | The probability of this decision is high. However,
we will have more information only in the middle of
the next year, when the individual applicants will
submit their offers to the tender. In the middle of the
next year, also a standpoint by the EIA would be
issued as a first step in the permitting procedures.
Generally speaking, these procedures are very time
consuming and therefore their speed will also play
arole.

4 | In theory, this deadline is feasible; however, it will
depend on the chosen technology and other para-
meters of the contract with the supplier.
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Jiri Stastny
predseda predstavenstva OTE, a.s.
Chairman of the Board of OTE, a.s.

1 | Jiz mnoho rok{ jsem presvédcéen, Ze jaderna
energetika je perspektivni zaklad vyrobniho mixu CR
a tento zéklad nemame ¢im nahradit. MdZeme ho do-
pliovat podle dostupnosti jinych zdrojli a technologif,
mdazeme jeho potfebu snizovat preshraniénim ob-
chodovanim ¢&i snizovani spotfeby elektriny, ale
musime se s technologii vyuzivajici jaderné palivo
naucit zit.

2 | To je otazka pro investora a jeho viastnika.
Pokud jim je stat, tak nese nejen investi¢ni riziko, ale
ziska také ekonomickou prilezitost. Navic je tu per-
spektivni investice v obdobi ekonomické stagnace.

3 | Nikdy jsem netipoval ani vysledek sportovniho
utkani. Mohu si jen prat v zajmu dlouhodobé vyrov-
nané bilance nabidky a poptavky po elektiing v CR,
aby rozhodovani bylo raciondini a s dlirazem na do-
drZeni harmonogramu vystavby.

4 | Pokud shledame rozhodnuti o dostavbé jako
nutné, nemlzeme zaroven zpochybriovat termin
dokonceni stavby, ktera jesté ani nezacala.
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1 | Since many years | have been convinced that
nuclear energy is a perspective basis for the pro-
duction mix of the Czech Republic and there is nothing
to replace it. We may complement it of other available
resources and technologies, we may reduce its
needs through cross-border trade and reduce the
consumption of electricity but we have to learn to
live with the technology using nuclear fuel.

2 | This is a question for the investor and its owner.
If it is the state then it will not only bear the investment
risks but also get an economic opportunity. In addition,
there are perspective investments in the period of
economic stagnation.

3 | I have never even guessed the result of a sports
match. | can only wish in the interest of a long-term
balance of supply and demand for electricity in the
Czech Republic that the decision making will be
rational with emphasis on compliance with the con-
struction schedule.

4 | If we find the decision on the completion to be
necessary we cannot at the same time question the
deadline of the completion, which has not even begun.
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Vaclav Paces

predseda Rady Uéené spoleé&nosti CR
Chairman of the Council of Learned
Society of the Czech Republic

1 | Povazuiji dostavbu JETE za spréavnou, ale tento
krok neni bez problémd. Inherentni problém neuzavie-
ného cyklu stale existuje. Radéji bych napiiklad vidél
stavbu reaktor( 4. generace. To ale z Casovych du-
vod( neni zjevné mozné. Zabezpedeni CR energit
nikdy nebude stoprocentni. Celd Evropa je zavisla
na dovozu primarnich zdrojl. Proto kazdé trocha
LSobéstacnosti” je dobra.

2 | Dovolit si to mizeme a investi¢ni riziko neni
velké. Pocatedni velké investice se vrati produkci
levné elektfiny.

3 | Véfim, Ze rozhodnuti padne. Mame vyhodu v tom,
ze dostavba JETE a jaderna energetika ma u nas
podporu verejnosti. V tom jsme dost ojedinéli a tato
podpora nemusf trvat vééné. Pripravme se na ofen-
zivu ze zahrani&i, ktera nézory Cecht miize ovlivnit.
Rozhodnuti o dodavateli je sice deklarovano jako
odborné a ekonomicke, ale vSichni vime, ze bude
nakonec politické.

4 | Pokud vim, tak se dosud Zadna jaderna elektrarna
nepostavila v planovaném terminu. JETE ale nenf
novou stavibou, ale dostavibou a to by mélo celou akci
usnadnit. Skoda toho Westinghouseového hybridu
u prvnich dvou blokd. Tentokréat by se snad od po-
Catku stavélo néco dobre naplanovaného a terminy
by mohly byt dodrzeny.

5 | S dostavbou JETE budeme mit velké mezina-
rodni problémy. Byly nepfijiemné uz pfi stavbé prv-
nich dvou blokd, zejména s Rakouskem, a budou
dobrou a promyslenou diplomatickou ofenzivu za-
loZzenou na jasnych a pravdivych odbornych argu-
mentech.

INQUIRY

1 | | consider the completion of Temelin NPP correct,
but this step is not without problems. The inherent
problem of unclosed cycle still exists. | would rather
see the construction of 4t generation reactors.
But this is due to time obviously not possible. The
provision of the Czech Republic with energy will
never be one hundred percent. The entire Europe
depends on imports of primary sources. Therefore,
every bit of "self-sufficiency" is good.

2 | We can afford it and the investment risks are not
high. The initial high investments return through the
production of cheap electricity.

3 | | believe that the decision will be made. We have
the advantage that the completion of the Temelin
nuclear power plant is supported by our public. In
this, we are quite unique, and this support may not
last forever. We have to prepare for the offensive
from abroad which can affect the opinions of the
Czechs. Although the decision about the supplier is
declared as a professional and economical, we all
know that in the end it will be a political one.

4 | To my knowledge, no nuclear power plant has
been constructed on schedule so far. As Temelin
NPP is not a new building but a completion, it should
facilitate the entire project. Pity the Westinghouse
hybrid of the first two blocks. This time, something
well planned may be constructed from the beginning
and the deadlines set could be met.

5 | We will have major international problems with
the completion of Temelin NPP. They were already
unfavourable with the construction of the first two
bocks, especially with Austria, and will be even more
serious with Germany. You need to prepare a good
and well thought out diplomatic offensive based on
clear and accurate technical arguments.
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Evzen ToSenovsky

poslanec Evropského parlamentu za R
Member of the European Parliament
for the CR

1 | Orientace na jadro je spravnd, nemame jinou
adekvatni nahradu. Musime v8ak pocitat i s jinymi
zdroji elektrické energie. Zaméfit se vSak pouze na
jadro také neni feSenim.

2 | To se teprve pozné po posouzeni nabidek a jejich
struktury. Musi rozhodovat i procenta ucasti nasich
firem. Neni mozné, aby se zaplatilo 200 mid. jako
externi dodavka.

3 | VSe se uvidi v nasleduiicich letech, ale zasadni by
mél byt skute¢né podil dodavek ceskych firem. Stejné
tak bude rozhodovat finan¢ni rozvaha celého projektu.

4 | Myslim si, Ze termin mdze byt redlny, ale zalezi
na rozfazovani celého projektu.

5 | Dllezité bude i nage diplomacie v ramci Evropy,
protoze nezijeme na ostroveé uprostfed oceanu. Nase
energetika je velmi tésné napojena na evropskou sit.
Nem(iZeme podcenovat ani soucasnou politickou
scénu velkych ¢lenskych zemi EU.
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1 | To focus on the nuclear energy is correct, we have
no adequate substitution. But we have to count
with other sources of electricity, too. However, to
focus only on the nuclear energy is not a solution,
either.

2 | It will only be known after the assessment of the
tender and its structures. Also the percentage of the
participation of our companies has to be taken into
account. It is not possible to pay 200 billion for external
delivery.

3 | Everything remains to be seen in the coming
years, but the essential point should be the propor-
tion of deliveries of the Czech companies. Likewise,
the costing of the whole project will decide.

4 | | think the deadline may be real but it depends
on the phasing of the project as a whole.

5 | Important will be our diplomacy within Europe,
because we do not live on an island in the middle of
an ocean. Our power industry is very closely connected
to the European network. We can also not underesti-
mate the current political scene of major EU countries.
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Jiri Zapletal

jednatel SKODA POWER

a generalni reditel

pro stfedni a vychodni Evropu

Doosan Power Systems Czech Investment
Chief Executive Officer of SKODA POWER
and Managing Director for Central

and Eastern Europe

of Doosan Power Systems Czech Investment

1 | Domnivam se, Ze je to spravna orientace. Jaderna
energetika urcité do energetického mixu patfi a kazdy
extrém, jak témeér vyhradni orientace na obnovitelné
zdroje, tak Uplné vylouceni jaderné energetiky z to-
hoto mixu, je dlouhodobé téZko udrzitelny. Ob-
zvlasté pokud se timto smérem vydava vétsina
okolnich zemi. A naSe republika mnoho jinych alter-
nativ nema.

2 | Investi¢nim rizikem to nepochybné je a tudiz by
tato investice neméla byt posuzovana pouze jen
z pohledu spoleénosti CEZ, ale z pohledu celé eko-
nomiky statu. Pokud tato investice zajisti onu ener-
getickou bezpecCnost statu, ktera do budoucna
mUze mit jesté vétsi hodnotu nez nyni, pokud se na
dostavbé bude podilet maximalni mnozstvi Ceskych
firem (coZ bohuzel sou¢asna forma soutéze neza-
jistuje), pokud se spocitaji vedlejsi efekty vystavby
a budouciho 50-60 letého provozu (zaméstnanost,
impuls technickému Skolstvi, exportni pfilezitosti
Ceskych firem, atd.), pak by mél Cesky stat vzit ta-
kové riziko ve velké mife na sebe.

3 | Bez aktivniho vstupu statu do procesu vybéru
dodavatele a zohlednéni vSech vedlejsich pozitiv-
nich efektd pro hospodarstvi statu se neda predpo-
kladat, Ze bude vedeni spoleénosti CEZ schopno
pfijmout rozhodnuti o dostavbé. Hlavni prfekazkou
bude samotna ekonomicka analyza vypoctu navrat-
nosti takové investice pfi aplikaci sou¢asnych pokri-
venych cen elektrické energie s nejasnym vyhledem
téchto cen do budoucna a taktéz predpokladana
vySe investi¢nich nakladd.

4 | Predstava, Ze samotna smlouva s EPC dodava-
telem zajisti spinéni takovych termind (a dohodnuté
ceny), je iluzorni. V pripadé, Ze jasnym parametrem
vyhodnoceni budou i vySe uvedené vedlejsi efekty
dostavby pro ¢eské hospodarstvi, pak nevidim jako
kli¢ové, zda budou oba bloky dokonceny v roce 2025
nebo 2026.
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5 | Za americkou (japonskou), francouzskou a ruskou
firmu lobbuiji jejich nejvySSi predstavitelé a néktefi se
nechaji slySet, Ze aby ziskali tuto zakazku, tak udélaji
cokoliv. Za firmy Ceské nelobbuje nikdo. Samotna
forma soutéze, absolutné ojedinéla v tomto busi-
nessu pro zemi, ktera ma tak velké schopnosti a zku-
Senosti v energetickém strojirenstvi a jako jedna z mala
zemi byla schopna zrealizovat i projekty v jaderné
energetice, umozni vitézi zvolit pouze a jenom své
dodavatele ze svych zemi. Vitéz bude vzdy schopen
prokazat, ze z dlvodu bezpecnosti, standardizace,
konkurenceschopnosti ¢i jinych ddvodd nemohou
byt vybrany jako subdodavatelé Ceské firmy. Pak se
obavam, Ze tento projekt bude mit devastujici do-
pady jak na cesky pramysl, zaméstnanost, exportni
prileZitosti, tak na statni pokladnu.

1 | | think that it is a correct orientation. Nuclear
energy certainly belongs to the energy mix and each
extreme, both the almost exclusive focus on rene-
wable resources and the complete elimination of
nuclear energy from this mix, is hardly sustainable
in the long term. Especially when most of the neighbbour
countries take this direction. And our country doesn’t
have many other alternatives.

2 | It undoubtedly is an investment risk, and there-
fore, this investment should not be judged just only
from the perspective of the CEZ Company, but from
the perspective of the whole national economy. If
this investment will ensure that energy security of
the country which in future can be even more valu-
able than now, if a maximum number of Czech com-
panies will take part in the completion of the
construction (which, unfortunately, is not ensured
by the current form of the tender), if you count the
side effects of the construction and of the future 50-
60 years of operation (employment, impetus to tech-
nical education, export opportunities for Czech
companies, etc.), the Czech state should assume
this risk to a large extent.

4. BLOKU

3| It cannot be expected that the CEZ management
would be able to take the decision to complete the
construction without an active input from the part
of the state regarding the supplier selection process
and consideration of all the positive side effects for
the state economy. Main obstacles will be the eco-
nomic analysis calculating the return rate of such
investments when applying the current distorted pri-
ces of electricity with an unclear outlook of these
prices in the future as well as the amount of expected
investment costs.

4 | The idea that the mere contract with an EPC
supplier would ensure the compliance with such
deadlines (and the agreed price) is an illusion. In the
event that also the above mentioned side effects of the
completion for the Czech economy will be considered
as a clear evaluation parameter then | don’t see it
as crucial whether both blocks will be completed
in 2025 or 2026.

5 | As for the U. S. American (Japanese), French
and Russian company, their leaders lobby for them,
and some of them claim to do anything to get this
contract. However, nobody lobby for Czech com-
panies. The very form of the tender, absolutely unique
in this business for a country that has such great ability
and experience in power engineering and as one of
the few countries was able to implement projects in
nuclear power industry, enables the winner to choose
exclusively just suppliers from its own country. The
winner will always be able to demonstrate that for
safety, standardization, competitive or other reasons,
Czech companies cannot be selected as subcon-
tractors. Then I'm afraid that this project will have
a devastating impact both on the Czech industry,
employment as well as export opportunities and on
the Treasury.



INQUIRY

AlesS John

generalni feditel UVJ Rez, a.s.
General Director of UVJ Rez, a.s.
(Nuclear Research Institute in Re2)

1 | Je spravna? V dlouhodobém horizontu bude
jaderna energetika a OZE tvorit zékladni portfolio
zdrojl.

2 | To neni otazka pro CR, ale pro elektrarenskou
spoleCnost, ktera je investorem. Investicni néklady do
jaderného bloku jsou obrovské, ale jsou vyvazeny
nizkymi naklady provoznimi a vysokym mérnym
instalovanym vykonem.

3 | To je otézka pro CEZ, ktery vypisuje tendr. Pred-
poklad uzavreni kontraktu je konec roku 2013.

4 | Termin 2025 je redlny a zohlednuje i pripadné
zpozdéni ve vystavbé.

TEMELIN NUCLEAR POWER PLANT | COMPLETION OF THE BLOCKS 3 AND 4

ANKETA

1| Isitright? Inthe long-term perspective, the nuc-
lear energy and the energy from renewable sources
will form the basic portfolio of sources.

2 | This is not a question for the Czech Republic,
but for the energy company which is the investor.
The costs of investments into a nuclear unit are
enormous, but they are offset with low operational
costs and high specific installed power.

3 | This is a question for the CEZ as it initiates
the tender. It is expected that the contract will be
concluded at the end of 2013.

4 | The deadline in 2025 is realistic and takes into
account possible delays in construction.



Energeticka suverenita prin
vyssi spolehlivost dodavek e

Energy sovereignty increases
reliability of electricity supplies

»Even in the times when the European energy
grids are interconnected, the state needs
to be able to cover its own consumption®,

says Ing. Miroslav Vrba,
a member of the managing board of the CEPS joint-stock company.

Dlouhodoba dovozni zavislost ¢ini ekonomiku vyrazné zranitelnéjsi. Sobéstacna
soustava je odolnéjsi pfi velkych systémovych poruchach a pfinasi spotfebitelim
vyssi spolehlivost dodavek elektriny. Pokud se navic potencialni investor rozhoduje
o mistu podnikani, je spolehlivost zasobovani elektfinou komparativni vyhodou.

Pro fizeni elektrizacni soustavy je dlleZitd optimalni vyvazenost energetickych
zdrojl. Z tohoto pohledu je dnesni struktura nasich elektraren vcelku vyhovujici.
Do budoucna je dlilezité tento energeticky mix vyrazné nenarusit.

Long-term dependence on imports makes the economy much more vulnerable.
A self-sufficient energy system is more resilient during system malfunctions
and consumers benefit from more reliable energy supplies. Moreover, if a potential
investor looks for a place suitable for business, reliability of the energy supply
represents a comparative advantage.

Important factor affecting the control of the electricity system is balance of
energy sources. From this perspective, the existing structure of our power
plants is broadly satisfactory. In the future, it will be important not to disrupt
this energy mix significantly.

CEPY-..

s N7

asi
lektriny

Akciova spoleénost CEPS puisobi na tizemi Ceské republiky jako vyhradni provozovatel pfenosové soustavy. V ramci elektrizaéni
soustavy Ceské republiky poskytuje pfenosové sluzby a sluzby spojené se zaji$ténim rovnovahy mezi vyrobou a spotiebou elektrické
energie v realném &ase (systémové sluzby). CEPS dale zajistuje preshraniéni pfenosy pro export, import a tranzit elektrické
energie. Spoleénost se také dlouhodobé aktivné podili na formovani liberalizovaného trhu s elektfinou v CR i v Evropé.

On the territory of the Czech Republic, the CEPS joint-stock company is active as an exclusive o

perator of the transmission grid.

Within the framework of the electricity system of the Czech Republic, it provides transmission services and services related to

ensuring balance between production and consumption of electricity in real time (system service
border transmission for the purpose of export, import and transit of electricity. For a long tim

s). CEPS further ensures cross-
e, the company has also been

involved in forming a liberalized electricity market in the Czech Republic as well as elsewhere in Europe.
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Hlavni duvody a prinosy
dostavby 3. a 4. bloku

Main reasons for and

of the completion of u
3and 4

Jaderné technologie maji potencidl vyresit oba hlavni problémy svétové energetiky - pristup k energetickym zdrojim
a negativni vliv emisi na zmeny klimatu na Zemi. Neprodukuji prakticky zadne sklenikové plyny (CO,) a naopak
prispivaji vyznamnym zplsobem ke snizeni globdlnich emisi téchto plynl do ovzdusi. Soucasné patti mezi
nejlevnéjsi energetické zdroje. Pro perspektivu jaderné energetiky hovori i dostatek surovin pro vyrobu paliva.
Svetove zasoby ekonomicky dostupnych jadernych paliv mohou bez recyklace paliva vystacit na 85 let. Pokud
by se nasadily rychlé reaktory, pak by s recyklaci mohly vystacit na 2,5 tisice let. Zasoby lithia pro dalsi generaci
fuznich reaktor’ by vystadily dokonce na 46 miliond let...

henefits
nits

Nuclear technologies can solve both key problems of the global energy sector — access to energy resources and
negative impact of emissions on the global climate change. They produce practically no greenhouse gas (CO,)
emissions, on contrary they significantly contribute to reducing global emissions of the gases into the atmosphere.
At the same time, they belong among the cheapest sources of energy. The prospect of nuclear energy is backed
by sufficient amounts of raw materials for the production of the fuel. Global reserves of economically accessible
nuclear fuels can last for next 85 years without the need to recycle the fuel. If fast reactors were used, then these
reserves together with recycling would last for another 2.5 thousand years. The reserves of lithium for the next

generation of fusion reactors would last even longer — 46 million years.

Volba zdroju energie

Celosvétové, a tedy i v Evropé a CR, dochézi diou-
hodobé k narlstu poptéavky po elektrické energii.
Navzdory komplexni obnové a nové vystavbé uhel-
nych a plynowych elektraren v Ceské republice
i v okolnich zemich je zfejmé, ze zaCnou chybét kapa-
city pro vyrobu elektrické energie. Podle aktudlnich
progndz nastane v Ceské republice deficit elektrické
energie po roce 2020. Chybgjici objem elektfiny je
jen teoreticky mozné pokryt dovozem ze zahranici.
Z nejnoveéjsich analyz totiz plyne, Ze ziskavat elektri-
nu nakupem v zahrani¢i bude v dalsich letech krajné
nejisté, protoze i v Evropé roste poptavka a mnoho
evropskych zemi stoji pred problémem nahradit do-
Zivajici a uzavirané elektrarny. Potfeba novych ener-
getickych kapacit do roku 2030 je v celé Evropé
odhadovana na 200 tisic MW. Pfipadny nedostatek
elektriny na trhu by vedl k podstatnému zvyseni jeji
ceny a k regulovani (omezovani) spotreby. Pokud
chceme, aby Ceska republika zCstala v oblasti vyroby
elektriny sobéstatna a nemusela byt zavisla na jejim

[ ADERNA ELEKTRARNA TEMELIN | DOSTAVBA 3. A 4.

dovozu, je nutné zacit jiz s dostateCnym predstihnem
s vystavbou novych vyrobnich zdrojd.

Primarni fosilni i obnovitelné zdroje energie maji
omezenou roli v energetické soustave. V obdobi
nadchazejicich let se musi CR pripravit na ztendujici
se zasoby rozumné dobyvatelného hnédého uhli (a
to i tehdy, pokud dojde k prolomeni limitl tézby).
Navyseni podilu elektfiny vyrobené z jadra zajisti
v nadchazejicich letech dostatek uhli jako kli¢ového
paliva pro teplarny. U novych uhelnych elektraren
Ize navic hovorit i o riziku nejistého podnikatelského
prostfedi, protoze systém regulace emisi CO, neni
zatim v delSim ¢asovém vyhledu stabilizovan.

Plynové elektrarny jsou vzhledem ke svym emisnim
parametrdim (oproti uhelné elektrarnéd emituji na do-
danou kWh elektrické energie cca polovinu mnoz-
stvi CO,) a relativni rychlosti vystavby dalsim
potencialné dostupnym zdrojem. Vzhledem k velké
citlivosti nakladd vyroby elektfiny na cené paliva

BLOKU

(zemniho plynu) a zavislosti na dodavateli ale neni
vhodné pokryvat budouci potfeby pouze jejich pro-
stfednictvim.

Vodni zdroje se na soucasné vyrobé elektfiny v tu-
zemsku podileji pfiblizné Styfmi procenty. Pro vetsi
zvySeni tohoto podilu stavbou novych velkych vodnich
elektraren jiz nejsou v CR vhodné toky.

Obnovitelné zdroje energie jsou sice schopny zajistit
Gast energetickych potfeb, avsak zakladnim pred-
pokladem pro jejich vétsi rozSifent je technologicky
vyvoj s cilem zvysit jejich efektivnost. S vyjimkou
vodnich elektraren zatim profituji z dotovanych vy-
kupnich cen. Problémem obnovitelnych zdrojl je
takeé tézko predvidatelna vyroba, ktera je zavisla na
vétru &i slunedni aktivité. | pres jejich nevyhody po-
vazuje Statni energeticka koncepce rozvoj obnovi-
telnych zdrojl za dUlezity a pocité s jejich dalsi
vystavbou, a to pfedevsim v oblasti vétrné energie
a spalovani biomasy. Celkovy objem takto vyrobené



Globally, and therefore also in Europe and in the
Czech Republic, the demand for electricity has
been steadily growing. Despite the fact that the coal
and gas power plants in the Czech Republic and
neighbouring countries have been completely
reconstructed and that new ones have been built,
it is evident that the capacities for the production of
electricity will soon be lacking. According to the current
forecasts, after 2020, the Czech Republic will drop
into energy deficit. Only theoretically, the lack of
energy can be offset by imports from abroad. The
most recent analyses show that it will be extremely
uncertain to buy electricity abroad in the following
years, because the European demand is growing
and many European countries face the problem of
replacing those power plants that approach the end
of their lifetime or are being closed. It is estimated
that by 2030, the 200.000 MW of new energy capacity
will be needed. Potential lack of electricity on the
market would lead to significant increase of prices

and to regulation (reduction) of its consumption. If we
wish the Czech Republic to remain self-sufficient in term
of energy production and not to rely on imports, we
must start building new production sources well in
advance.

Primary fossil and renewable energy sources play only
a limited role in the energy system. In the coming
years, the Czech Republic will have to prepare itself
for the diminishing reserves of reasonably exploitable
brown coal (even if the mining limits are broken).
Increasing the proportion of electricity produced by
nuclear technology will ensure enough coal as a main
fuel for heating plants in the coming years. As far as
new coal power plants are concerned, there is a risk
of uncertain business environment, because the
system for regulating the emissions of CO, is not
yet stabilized in the long-term perspective.

Given their emission parameters (in comparison
with coal power plants they emit half the volume of

CO, per 1 kWh of supplied electricity) and their
relatively fast construction, the gas power plants are
another potential source. But due to high sensitivity
of the costs of electricity production to the price of
fuel (natural gas) and its dependence on the supplier,
it is, however, not advisable that these power plants
be the only source to satisfy the future consumption
needs.

Water sources represent about 4 % of the current
domestic electricity production. However, there are
no suitable watercourses in the Czech Republic
to increase this share by constructing new large
hydroelectric power plants.

Renewable energy sources are able to cover a part
of energy demand, however, the basic pre-condition
of their extended use is the technological development
aimed at increasing their efficiency. With the exception
of hydroelectric power plants, they have so far been
profiting from subsidized purchase prices. Another
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elektfiny nem(ze ovéem nahradit vyrobu v klasic-
kych zdrojich.

ZvySeni domaci kapacity jadernych elektraren po-
mdZe i do budoucna udrZet energetickou bezpecnost
statu a snizovat zavislost na dovozech energetic-
kych zdrojd ze zahranici. Oproti doddavkam plynu ¢i
ropy z méné stabilnich svétovych oblasti je vyhodou
jaderné energetiky spolehlivost dodavek paliva pro
jadernou elektrarnu. K nejvétsim soucasnym produ-
centlim uranu ve svété patii Kanada a Australie,
tedy stabilni a tradiéni demokratické staty. Sluzby
souvisejici s vyrobou paliva jsou také diverzifikovany
a poskytuiji je pfedevsim rozvinuté zeme. Dostavba
Jaderné elektrarny Temelin diky tomu povede ke
snizovani zavislosti CR na energetickych zdrojich
z rizikovych zahraniCnich teritorii a pomaha udrzet
senergetickou bezpecnost” statu. Ekonomika a ener-
getika spolu Uzce souviseji. Budouci generace maji
nezadatelné pravo na zachovani popf. zrychleni dy-
namiky rozvoje ekonomiky a zivotni Urovné, stejné
jako pravo na dostatek energie pfi zachovani Cis-
tého prirodniho prostredi. Oba pozadavky nasich
budoucich generaci umi bezezbytku zajistit jaderné
elektrarny.

Provoz jaderné elektrarny neni zavisly na kazdoden-
nich dodavkach paliva a jaderné palivo Ize snadno
skladovat i na neékolik let provozu. Jaderné palivo
predstavuje pouze cca 10 % nakladl oproti vyrobé
elektriny napfr. ze zemniho plynu, u kterého tvofi pa-
livo az 70 % nékladd. Proto se cenové vykyvy suro-
vin tykaji jadernych elektraren mnohem méné nez
plynovych. Jaderné elektrarny jsou kapacitné do-
statecné velké a provozné efektivni. Jejich velkou
prednosti je skute¢nost, Ze neprodukuji emise oxidd
dusiku, siry ani sklenikovych plyn(. Zajistuji spoleh-
livou dodavku elektrického proudu, bez kterého si jiz
téZko dokazeme predstavit jakoukoli z oblasti nase-
ho zivota. Po zvazeni vSech hledisek technickych,
ekonomickych, socidlnich, zivotniho prostredii stra-
tegie trvale udrzitelného rozvoje jsou pro CR jaderné
elektrarny oproti jinym dostupnym zdrojim elek-
trické energie obdobného vykonu nejvhodnégjsim fe-
Senim. Je pritom ziejmé, Ze obnovitelné zdroje, fosilni
paliva ani jaderna energetika nemohou zajistit bu-
douci potfeby izolované. V dané etapé technického
rozvoje je proto potfeba vyuzivat a dale zdokonalo-
vat vSechny tyto alternativy souCasné a paralelné
s tim pifipravovat nové alternativni technologie, o jejichz
nasazeni rozhodnou seriozni technicke, ekonomickeé
i enviromentalni rozbory. Za optimalni feSeni se po-
vazuje mix v8ech energetickych zdrojd.

Volba lokality

Se &tyfmi bloky podital jiz plvodni projekt Jaderné
elektrarny Temelin. Lokalita vhodna pro vystavbu ja-
derné elektrarny je vybirana z hlediska geografie,
demografie, metrologie, hydrologie, geologie, hy-
drogeologie, seismiky, zdrojd vody, silniéniho a Ze-
lezni¢niho napojeni, vhodnosti z hlediska elektrické
sité a z mnoha dalSich hledisek. Lokalita pro vy-
stavbu jaderné elektrarny vyhovuje i podle pfislusné
vyhlasky SUJB 215/1997. Mezi dilleZitd kritéria pati
pfiznivé rozloZeni obyvatelstva pro moznost véasné
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ochrany v pfipadé havarie, nepritomnost krasovych
jevd, tektonickych zlom(, geodynamickych jevd,
zmeén povrchu vliivem hlubinné tézby, vyznamnych
zdroj podzemni vody nebo nerostného bohatstvi.
Z porovnani lokalit, o nichZz se uvaZzovalo jako
0 vhodnych mistech pro vystavbu jaderného zdroje,
vyplyva, Ze naklady na pripravu lokality pro vystavou
jsou v pfipadé Temelina jednoznaéné nejnizsi. Pro
CStyri bloky byla v lokalité Temelin pévodné budovana
vétsina podplirnych systém(: pro pitnou a pozarni
vodu, deStovou a splaskovou kanalizaci, Zelezni¢ni
a silni¢ni sit, systém chemické Upravy vody a pro
zdroj tzv. surové vody z Vltavy z nadrze Hnévkovice.
Pro stavebni a komunalni odpad bude vyuZita
skladka Temelinec, dokonceni se doc¢ka i druha po-
lovina rozvodny Kocin, véetné vyvedeni vykonu a re-
zervniho napdjeni. Kompletace pocita s rozsifenim
soucasného systému fyzické a radiacni ochrany
elektrarny.

S lokalitou Temelina jako s mistem vhodnym pro vy-
stavbu jaderného zdroje pocita i Politika Uzemniho
rozvoje CR. Whbér lokality sou¢asné elektrarny pro
kompletaci nové vyrobni kapacity se ukazuje optimalni
i proto, Ze v elektrarné v soucasné dobé pracuijf
nejen nejlepsi odbornici na provoz, ale i vystavbu ja-
derné elektrarny. Elektrarna Temelin se jiz v pribéhu
vystavby, spousténi a zahajeni provozu stala pevnou
soucasti regionu a prizkumy vefejného minéni do-
kazuji, ze podpora dostavby Jaderné elektrarny Te-
melin je trvale vysoka. Podle prizkumu vefejného
minéni z bfezna 2009, ktery provedla agentura
STEM, jsou pro dostavbu elektrarny Temelin tfi
&tvrtiny Cech(l. V porovnani s minulymi roky se
zna¢né snizil podil rozhodnych odplrct vyuziti
jaderné energie i dostavby JETE. Takeé tfi Ctvrtiny
obd&anll (77 %) z okoli temelinskeé elektrarmy povazuji
tuto jadernou elektrarnu za srovnatelnou s moder-
nimi jadernymi elektrarnami ve svéte.

JADERNA ELEKTRARNA TEMELIN | DOSTAVBA 3. A 4. BLOKU

Hlavni pFinosy zvazované
dostavby 3. a 4. bloku

Poslanim energetiky kazdé zemeé je zajistit spolehlivou,
bezpecnou a k Zivotnimu prostiedi Setrnou dodavku
energie pro potfeby obyvatelstva a ekonomiky pfi
udrzeni konkurenceschopné a prijatelné ceny. Do-
stavba JE Temelin zaruCuje spolehlivé pokryti rostouci
spotieby elektriny v CR po roce 2020 a vytvoreni
dostatecné rezervy pro bezpecnost a stabilitu energe-
tické soustavy pii minimalnim vypousténi sklenikovych
plynl. Lokalita JE Temelin byla projektovana pro vy-
stavbu ¢tyf jadernych blokd a dostavba zbyvajicich
dvou maximalné vyuzije stavajici infrastrukturu.




problem of renewable sources is the fact that the
production is difficult to predict, as it depends on
wind and solar activity. In spite of their disadvantages,
the National Energy Policy sees the development of
renewable sources as important and envisages their
further construction, especially in the field of wind
energy and combustion of biomass. Total volume
of the electricity produced this way cannot, however,
replace the production in traditional sources.

Increasing domestic capacity of nuclear power
plants may in future help sustain the energy security
of the state and decrease dependence on imports
of energy sources from abroad. In comparison to
the supplies of gas or oil from less stable regions in
the world, the advantage of nuclear energy consists
in reliable supplies of fuel for nuclear power plants.
Canada and Australia, the world® current largest
producers of uranium, are stable and traditional
democratic states. The services related to the pro-
duction of fuel are diversified and provided mainly
by developed countries. If the construction of the
Temelin nuclear power plant is completed, it will
reduce dependence of the Czech Republic on energy
sources from dangerous territories abroad and it will
help sustain the state® ,energy security”. Economy
and energy are closely interwoven. Bluture generations
have the inalienable right to the same or even faster
pace of development of the economy and living
standard, just as they have the right to the sufficient
supply of energy and clean environment. Both re-
Bluirements of our future generations can be catered
for by nuclear power plants.
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natural gas, where fuel accounts for almost 70 % of
the costs. Therefore, nuclear power plants are much
less affected by price Huctuations of raw materials than
gas power plants. Nuclear power plants have sufficient
capacity and operate efficiently. One important
asset of these plants is that they do not produce
any emissions of nitrogen oxides, sulphur oxides or
greenhouse gases. They ensure reliable supply of
electricity without which we can hardly conceive
everyday life. Having considered all technical, eco-
nomic, social and environmental aspects and stra-
tegies of sustainable development, it is clear that in
comparison with other available sources of electricity
of similar power, nuclear power plants represent the
most appropriate solution for the Czech Republic.
It is also clear that neither the renewable sources,
fossil fuels, nor nuclear energy can alone satisfy the
future needs. In the current phase of technological
development it is therefore necessary to use and
further improve all these alternatives simultaneously
and at the same time prepare new alternative tech-
nologies, the deployment of which will be decided
on the basis of reliable technical, economic and en-
vironmental analyses. The best solution seems to
be the combination of all energy sources.

Hoile oRtRe site
Already the initial project of the Temelin nuclear power
plant envisaged four units. There are many aspects
to consider when looking for an appropriate site:
geography, demography, meteorology, hydrology,
geology, hydrogeology, seismology, water sources,
road and rail connectivity, appropriateness in terms
of electric grid and many other aspects. The site for
the construction of the nuclear power plant also
complies with the decree of the State Office for
Nuclear Safety 215/1997. Important criteria include
favourable distribution of population allowing rapid
protection in case of accident, absence of karsts,
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tectonic fractures, geodynamic phenomena, surface
changes due to extraction, absence of important
sources of groundwater or minerals.

Having compared the sites which have been consi-
dered suitable for the construction of a nuclear sou-
rce, it is clear that in case of Temelin, the costs of
preparing the site for the construction are by far the
lowest. Originally, most of support systems in the
locality of Temelin have been built for four units: for
potable and fire water, rain drainage and sewerage,
rail and road networks, a system of chemical treat-
ment of water and a system for the source of the
so-called raw water from Hnévkovice reservoir on
the Vltava river. Construction and communal waste
will be dumped at the disposal site of Temelinec and
the second part of the Kocin switching station will
be completed together with the power outlet and
emergency power supply. The completion will expand
the current system of physical and radiation protection
of the power plant.

The policy for territorial development of the Czech
Republic considers the locality of Temelin suitable
for the construction of nuclear source as well. Such
choice of the site of the current power plant for the
purpose of completing the new production capacity
proves optimal also due to the fact that today,
the power plant employs the best experts not only
in the field of operation, but also construction of
a nuclear power plant. Already during its construction,
phasing-in and the start of operation, the Temelin
power plant became an integral part of the region
and pubic opinion surveys show that the completion
of the Temelin nuclear power plan has had long-lasting
support. According to the opinion survey conducted
in March 2009 by the STEM agency, three Buarters
of Czechs agree with the completion of the Temelin
power plant. Compared to the past years, the number

The considered completion othe Temelin nuclear pol er plant is an important impulse
Por the development olZlindustry, science and education in the [Flouth 2 ohemian Region
as [ ell as in the entire 1 zech Republic. This has also been conllirmed by the conclusions
olthe thdependent Energy 2l ommittee (the so’called Paces 2l ommittee) established by

the government ollthe @ zech Republic:

= The completion reduces dependence of the Czech Republic on imports of gas and oil and will help
maintain the country® energy security and complement the optimal energy mix.

The completion of the Temelin nuclear power plant ensures reliable response to the growing electricity
consumption in the Czech Republic in the future and builds sufficient reserves.

Unlike other resources, the electricity production in a nuclear power plant offers the lowest costs.
Although one plant cannot inHuence the European electricity prices, the project will have positive
economic implications for both Czech enterprises and the state budget.

The construction in Temelin is the most advantageous for economical, logistic, technical reasons
and even in terms of environmental impacts, as existing free construction plots and infrastructure
will be used. Another important factor is the fact that the original Temelin nuclear power plant project
was designed for four units and the decision to build only two came during its construction.

The completion of the Temelin nuclear power plant will create jobs for Czech workers, trade
opportunities for domestic suppliers and it will attract investments into the development of the region.
It will also help maintain a highly-Rualified labour force in high-tech fields in the country.

As nuclear power plants do not emit CO2, other greenhouse gases, dust nor other harmful pollutants,
and conselluently do not contribute to global warming nor pollute the air as coal or gas power
plants do, they have positive environmental impact.

Operation of the nuclear power plant does not depend
on daily supplies of fuel and nuclear fuel is easy to
store for several years of operation. Nuclear fuel
represents only about 10 % of the costs compared
to the production of electricity for example from

The world has sufficient reserves of uranium and there are sufficient capacities for the production
of nuclear fuel from a number of suppliers, and as a result, there is no threat of dependence on
potentially risky countries.

TEMELIN NZOLEAR PEE ER PLANT | COMPLETION OB THE BLOCKS 3 AND 4



DUVODY A PRINOSY

of determined opponents of the nuclear energy and
completion of the Temelin power plant has signifi-
cantly dropped. Also, three Bluarters of the citizens
(77 %) from the area surrounding the Temelin power
plant consider this nuclear power plant comparable
with other modern nuclear power plant worldwide.

REASONS AND BENEFITS

K ain benelts oltKe RKol pletion
olunits 3 and 4

The purpose of energy sector of each country is to
provide reliable, secure and environmentally-friendly
supply of energy which would respond to the needs
of the population and the economy while maintaining
competitive and reasonable prices. The completion
of the Temelin power plant ensures reliable response

TEMELIN NOELEAR PO ER PLANT | COMPLETION OB THE BLOGKS 3 AND 4

to the growing consumption of electricity in the
Czech Republic after 2020 and builds a sufficient
reserve to ensure security and stability of the energy
system while emitting minimum greenhouse gases.
According to the project, the site of the Temelin
power plant should house four nuclear units and the
completion of the remaining two units will use the
existing infrastructure.



Kvalita, pfesnost a diislednost v kaZzdém detailu. Spoleéna
koordinovana prace lidi desitek oborii a profesi. Schopnost Fesit

naroéna zadani a odvaha hledat nova reSeni. Je tohle uméni?
Mozna ne. Jen to dobfe umime.

1|2 1/ Elektrarna Pocerady
2/ Novy Trojsky most
8 3/ Fakulta architektury, CVUT Praha
4 4/ Metro V.A, jednolodni razena stanice Petfiny

Metrostav a.s., Kozeluzska 2246, Praha 8

MmeTRESTal

¢len DDM Group
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Etapy pripravy dostavby, princip
fungovani a zvazovaneé technologie
Completion preparation stages,

operation principle

and considered technologies

Etapy pripravy dostavby

vvvvvv

etap provazejicich proces pripravy a nasledneé vystavby 3. a 4. bloku Jaderné elektrarny Temelin. Slozitost potencialiné
nejvetsi tuzemske stavebni realizace charakterizuje napriklad rozsah priblizné 6000 stran zadavaci dokumentace
predané uchazecUm o dostavbu.

Completion preparation stages

The following text is based on the selected press releases of CEZ, a. s. and details the sequence of the most
important stages of preparation and subsequent completion of the units 3 and 4 of the Temelin nuclear power
plant. The complexity of the potentially most extensive domestic construction project is reflected for example
in the scale of the tender documentation distributed to the candidates, which consists of 6000 pages.

CEZ wants to enable the complex environmental impact assessment (EIA)
of potential completion of the Temelin nuclear power plant. On Friday of
11 July 2008, it therefore asked the Ministry of the Environment to carry out
the EIA. The purpose of the EIA is to identify, describe and fully evaluate
anticipated environmental and health-related impacts of projects and
concepts under preparation in all critical contexts. The EIA always precedes
the approval of projects and commencement of their realisation. CEZ considers
the request for the EIA to be a technical step outside the frame of political
decision-making. It assumes that the political representation will be able to
use the complex environmental impact assessment of the plant as one of
the sources for its own decision-making in the future.

Il JADERNA ELEKTRARNA TEMELIN | DOSTAVBA 3. A 4. BLOKU



The Ministry of the Environment concluded the inquiry concerning the in-
tention to build a new nuclear source in the locality of Temelin. As the con-
struction will have an important environmental impact not only in the Czech
Republic, but also in neighbouring countries, this impact will be further as-
sessed in accordance with the Environmental Impact Assessment Act.
When determining the localities, the documentation will take proper ac-
count of the comments from wide public, autonomous territorial units and
administrations from Austria, Federal Republic of Germany and the Czech
Republic. In all, 10 areas are covered, such as justifying the need to build
a new source, specific technical solution, examining accumulation of envi-
ronmental effects, evaluating public security and public health effects, tre-
atment of spent fuel and waste, transport mode, effects on groundwater
and surface waters, effects on fauna, flora and ecosystems, on the lands-
cape, climate, atmosphere and evaluation social impacts. Documentation
and opponent assessment are being prepared and will be subjected to
comments from the public and all appropriate authorities in the Czech Re-
public and neighbouring states, subsequently public negotiations will take
place. These steps finished, the Ministry of the Environment will issue its
opinion on the environmental impact assessment which will serve as ob-
jective expert supporting evidence for the decision.

TECHNOLOGY puixezlelNelcl]a

The CEZ energy company initiated a procurement procedure to select a con-
tractor for the two nuclear units designed for the locality of Temelin. Apart from
the requirement to build two new nuclear units, the procurement includes
a requirement for unilateral options to the benefit of CEZ regarding the con-
struction of up to 3 more nuclear units in other potential localities in Europe.
The procurement procedure to select a contractor for nuclear units was the
next step in the framework of administrative preparations for the completion
of the Temelin nuclear power plant. The management of the company arrived
at the conclusion that the Temelin NPP needs to be completed on the basis
of results of a comprehensive analysis, on which an analytical team had been
working for 2 years. The analysis assessed all options: ranging from import of
black coal to the most optimistic option — development of renewable resources.
The construction of new nuclear units is based on the applicable National
Energy Policy and the Policy for Territorial Development. Nuclear energy is
seen as an important part of energy mix also in the conclusions of the
Independent Energy Committee, the so-called Paces Energy Committee.

The period elapsed, in which potential candidates could lodge
an application to participate in the procurement procedure for
the completion of the Temelin Nuclear Power Plant, i.e. building
two nuclear units including the supply of fuel and option to build
further three nuclear units in Europe. CEZ, a.s. began assessing
whether all applications received fulfil all qualification requirements.
The company then asked all interested parties which had not fulfilled the
qualification requirements for a permission to publish their names.

CEZ publishes a press release specifying that it has never revealed its
expectations as to the price of the construction of the new nuclear units
and it will not do so in the future in order not to compromise it negotiating
position during the selection procedure.

TEMELIN NUCLEAR POWER PLANT | COMPLETION OF THE BLOCKS 3 AND 4
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10. 3. 2010 Prvni informativni setkani s uchazeci

o dostavbu Jaderné elektrarny Temelin

V sidle CEZ se uskutednilo informativni setkdni predstaviteldi spolednosti

s uchazedi kvalifikovanymi v zadavacim fizeni verejné zakazky ,Dostavba

Jaderné elektrarny Temelin“:

- sdruzeni Westinghouse Electric Company LLC a Westinghouse Electric
Company Czech Republic s.r.o.

- sdruzeni SKODA JS a.s., JSC Atomstroyexport a OKB Gidropress

- AREVA NP S.AS.

Setkani probihalo se vSemi uchazedi zaroven. Cllem setkani bylo zahaijit proces

jednani pred podanim nabidek (jednani podle § 33 zakona &. 137/2006 Sb.

o0 verejnych zakazkach, ve znéni pozdgjsich predpist), za Gcelem nalezeni

jednoho &i vice vhodnych fegeni zplisobilych spinit potieby a pozadavky CEZ

(Cllem je ziskat srovnatelné a porovnatelné nabidky). Nalezena feseni CEZ

vV ramci tohoto procesu zapracoval do zadavaci dokumentace, ktera slouzi

uchazectim jako podklad k vypracovani nabidky. Odekavalo se, Ze predloZeni

nabidek, jejich projednani a hodnoceni probéhne v roce 2011 a smlouva

s vitéznym uchazecem bude podepsana v 1. poloviné roku 2012.

10. 3. 2010 First information meeting with the
candidates for the completion of the Temelin
nuclear power plant

31. 5. 2010 CEZ predal dokumentaci EIA

k dostavbé elektrarny Temelin na MZP

Spole¢nost CEZ predala na Ministerstvo Zivotniho prostredi dokumentaci
viivé zaméru ,,Novy jaderny zdroj v lokalité Temelin véetné vyvedeni vykonu
do rozvodny Ko&in“ na Zivotni prostiedi. Slo o dalsf krok v procesu posuzovani
viivdl na Zivotni prostiedi (EIA), ktery navazuje na zjiStovaci fizeni a jeho zavery.
Priprava vice nez pétisetstrankové dokumentace EIA se dvéma tisici stranek
piiloh a odbornych studif trvala 15 mésicl. Na jejim zpracovani se podilelo
200 odbo[nlkfj z fady renomovanych instituci jako napriklad Ustav jaderného
vyzkumu Rez, a.s., divize Energoprojekt, Cesky hydrometeorologicky Ustav,
Ustav fyziky atmosféry Akademie véd CR ¢i Vyzkumny Ustav vodohospo-
darsky TGM. V dokumentaci je hodnocen viiv dostavby na zivotni prostredi.
Posuzuiji se napriklad vlivy na verejné zdravi, viivy na zivocichy a rostliny, eko-
systémy, pldu, horninové prostredi, vodu, ovzdusi, kima a krajinu, prirodni
zdroje, hmotny majetek ¢i kulturni pamatky.

31. 5. 2010 CEZ forwarded the EIA documentation
concerning the completion of the Temelin power
plant to the Ministry of the Environment

31. 10. 2011 CEZ vyzval kvalifikované zdjemce

k pfedlozZeni nabidek ve verejné zakazce

na dostavbu Jaderné elektrarny Temelin

CEZ predal zajemctim kvalifikovanym do zadavaciho Fizeni vefejné
zakazky ,Dostavba Jaderné elektrarny Temelin“ vyzvu k podani
nabidek véetné zadavaci dokumentace. Zadavaci dokumentace presné
specifikuje potreby a poZzadavky zadavatele na predmét verejné zakazky, tj. na
dodavku dvou kompletnich blokd jaderné elektrarny na Klic, véetné palivovych
souborli na 9 let provozu. Zadavaci dokumentace obsahuje mj. obchodni a
technické podminky, které maji byt v ramci realizace verejné zakazky spinény,
hodnotici kritéria a zplsob hodnoceni nabidek.

Hodnotict kritéria byla nastavena v pomeéru, kde 50 procent zahrnuje technic-
kou specifikaci projektu véetne bezpecnosti a licencovatelnost, zbylych 50 pro-
cent pak ekonomickou stranku nabidky, tedy cenu a obchodni podminky jako
napriklad zaruky, platebni podminky ¢i podminky dodavek jaderného paliva.
Zadavaci dokumentace ma priblizné 6000 stran, jeji hmotnost v tisténé podobé
dosahuje cca 70 kg, v elektronické formé, ve které byla zajemclm predana,
se jedna o 2 GB dat. Zadavaci dokumentace byla pripravovana po dobu 3 let
a 2 mésica.



&

31.10. 2011 CEZ invited qualified candidates

to submit their bids in the procurement procedure
concerning the completion of the Temelin Nuclear
Power Plant

2.7.2012 Termin pro predlozeni nabidek

Termin pro prediozeni nabidek byl stanoven na 2. ¢ervence 2012, coz odpovida
se zajemci dohodnuté InGté 8 mésict na pripravu nabidek. V ramci Indity pro
podani nabidek probéhnou jesté spolecna setkani se zajemci v ramci dvou
prohlidek stavenisté a prednabidkové konference. Po obdrzeni nabidek
probéhne jejich posouzeni a pripadné vyjasnéni, nasledné hodnoceni a jednani
o nabidkach.

2013 Bude vybran vitéz tendru

Wbér dodavatele a podpis smlouvy je planovan na konec roku 2013.

2.7.2012 Deadline for submitting the bids

2013 Award of the contract
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2020 - 2025 Uvedeni 3. a 4. bloku JETE do provozu?

Princip fungovani jaderné elektrarny

Zdrojem tepla v jaderné elektrarné je reaktor. V jeho aktivni zoné se prostied-
nictvim fizené Stépné reakce preménuije jaderna energie na energii tepelnou.
Aktivni zona se skladé ze soubor( tvofenych palivovymi proutky z kysli¢niku
nizkoobohaceného uranu. Palivové soubory jsou chlazeny vodou z primarniho
okruhu, ktera je zaroven moderatorem. Vykon reaktoru je mozné fidit. Zmény
vykonu se dosahuije fidicimi absorp&nimi tyéemi. Palivo béhem provozu ,vyho-
fiva“ a snizuje se tak zasoba reaktivity, které je na pocatku vazana vysokou kon-
centraci kyseliny borité. Snizovani reaktivity vyhofivanim paliva je pomalé a je ji
mozné kompenzovat pomalym snizovanim koncentrace boéru v chladivu. Teplo
z primarniho okruhu se predava v parogeneratorech do sekundarniho okruhu.
Stény trubek parogeneratoru oddéluji oba okruhy a zabranuiji tak prechodu ra-
dioaktivnich latek z chladiva primarniho okruhu do okruhu sekundarniho. Voda
v sekundarnim okruhu se v parogeneratorech teplem ziskanym z primarniho
okruhu odpaii a vznikla para pohani turbinu, na kterou je pfimo pfipojen gene-
rator. Zde se preménuje mechanické energie na elektrickou. Po prdichodu tur-
binou je para odvadéna do kondenzatoru, kde ochlazenim kondenzuje a znovu
se méni na vodu. Chlazeni kondenzator( je zajiStovano vodou z cirkulaéniho
chladiciho okruhu elektrarny. Cirkulacni voda, ktera v kondenzatorech teplo
odebira, je chlazena v chladicich vézich, ze kterych je teplo pfedavano do ovz-
dusi. Elektricka energie vyrobena v generatoru se prenasi do sité vysokého
napéti tak zvané prenosové soustavy a odtud do distribuénich siti ke spotrebi-
tellim.

Prehled zvazovanych jadernych reaktori

Pro dostavbu jaderné elektrarny Temelin prichazi v dvahu nékolik variant nej-
moderngjSich tlakovodnich reaktor( moderovanych a chlazenych lehkou vodou
(PWR). Jedna se o projekty tzv. generace lll.+. DGvody pro volou PWR byly
predevsim:

= Svétova rozSitenost tlakovodnich elektraren, které dnes tvori témér 60 %
provozovanych jadernych elektraren ve svété.

= 50 lety provozu vyzkousené a v navaznosti na soucasné bezpecnostni stan-
dardy zdokonalené projekty tzv. lll. a lll.+ generace.

®  Probihajici vystavba téchto projektl v Evropé i jinde ve svété.

= Provozni zkugenosti CEZu s timto typem elektraren: Dukovany a Temelin
jsou typy PWR II. resp ll. generace.

= \/ykon odpovidajici optimalnimu vyuZiti soucasné lokality Temelin a potre-
bam Ceské republiky do budoucich let véetné rozsitenych moznosti regu-
lace vykonu.

The label AES-2006 (currently MIR-1200) refers to a project derived from the
VVER 1000 type reactors and two units of this type are currently operated in
the Temelin power plant. It is a pressurised-water reactor project developed
by Gidropress (construction of the nuclear facility for the production of steam)
and Atomstroyexport from Saint Petersburg. The project is licensed in Russia.
Its previous versions of 1000 MW (V91/92) are licensed in India, China and
Bulgaria. Currently, these units are under construction in the locality of the
Novovoronezhskaya nuclear power plant and the Leningrad nuclear power plant.
Construction of the above-mentioned versions with lower output has recently
been completed in Tianwan in China and Kudankulam in India. Worldwide,
another 18 units of this type are planned. Units AES-2006 combine traditional
active and new passive security systems.

Basic data

Electric power (net) 1113 MWe

Certification EUR yes (2007)
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It is a pressurised-water reactor project developed by AREVA as improvement
of the N4 and Konvoi reactors, which are currently operated in Germany and
France. It is licensed in the country of origin, i.e. in France, Finland as well as
in China. Licensing is in process in USA and Great Britain. In countries where
the project has been licensed, the construction of new units is ongoing. This

is the case of Flamanville in France, Olkiluoto in Finland and Taishan in China.
The French energy company EdF — the largest operator of nuclear power
plants in the world — plans to use this type of a reactor for overall refurbishment
of its nuclear power plants. EPR uses traditional security systems.

Basic data
Power
Certification EUR

1600+ MWe
yes (1999)

TECHNOLOGY puixezljeINelclia

2020 - 2025 Units 3 and 4 of the Temelin NPP
put into operation?

Principle of nuclear power plant operation

In a nuclear power plant, the reactor is the source of heat. In the active zone of
the reactor, nuclear energy is transformed into heat energy through regulated
fission reaction. The active zone consists of sets of fuel rods made of oxides of
lightly enriched uranium. These fuel sets are cooled with water from the primary
circuit which also serves as a moderator. The output of the reactor can be
regulated. The output can be changed with control absorption rods. During
operation, the fuel is “spent” and the reactive reserve is thus reduced; this
reserve is initially bound by high concentration of boric acid. The pace of reactivity
loss through burning the fuel is slow and the loss can be offset by slowly reducing
the concentration of boron in the coolant. The heat from the primary circuit is
then passed to the secondary circuit through steam generators. The walls of
the pipes in the steam generator separate both circuits and prevent the trans-
mission of radioactive substances from the coolant in the primary circuits to
the secondary circuit. In steam generators, the water in the primary circuit is
converted to steam using the heat from the primary circuit; generated steam
drives the turbine which is directly connected to the generator. Here, mechani-
cal energy is transformed into electricity. After passing through the turbine, the
steam is led off to the condenser where is it cooled and converted back to water.
The condenser is cooled with the water from the circulatory cooling circuit of
the power plant. This circulatory water, which absorbs heat in condensers, is than
cooled in cooling towers from which the heat is released to the atmosphere.
Electric energy produced in the generator is transmitted to the high-voltage
grid, the so-called transmission grid, and subsequently through the distribution
grid to customers.

Overview of the nuclear reactors considered

Several options of the most up-to-date pressurized-water reactors moderated
and cooled with light water (PWR) have been considered for the purpose of the
completion of the Temelin power plant. They are all the so-called generation lll.+
projects. The PWR reactors have been chosen mainly because:

= worldwide use of nuclear power plants with pressurised-water reactors;
today, they represent almost 60 % of all functioning nuclear power plants
in the world;

= projects of the so-called Il and lll+ generation have been tested through
50-year of operation and improved according to the current safety standards;

= ongoing construction of such projects in Europe and elsewhere;

= operational experience of CEZ with this type of power plants: Dukovany
and Temelin are the PWR types of generations Il and Ill respectively;

= power corresponding to optimal utilisation of the current locality of Temelin
and to the needs of the Czech Republic in future years, including extended
possibilities of power regulation.

The AP1000 project is based on technologies tested through 50 years of
operation and draws on manifold experience of the Westinghouse company
with the operation of tens of pressurised-water reactors. It was licensed in USA
in December 2011. Apart from the USA, it is also licensed in China. In Europe,
licensing is currently ongoing in Great Britain. The first four units are currently
constructed in Sanmen and Haiyang in China, which plans to construct at least
another eight units. Simple active safety systems of AP1000 are complemented

by extensive passive elements.

Basic data
Electric power (net)
Certification EUR

1117 MWe
yes (2007)
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Jaderné technologie

oCima experta

Nuclear technologies
seen by an expert

Kapitolu ,, Technologie* uzavirdme obecnou tvahou experta Ustavu jaderného vyzkumu ReZ, a.s. Karla Palecka
k budoucnosti a moznostem jaderne energetiky.

Budoucnost jaderné energetiky

Jaderné elektrarny jsou v soucasné dobé v CR akceptovatelné vefejnosti, coZ jednoznaéné plyne z vyzkumdi
verejného minéni. Tato akceptovatelnost se ziskavala postupné a je odrazem dlouhodobého bezpecného a spo-
lehlivého provozu obou Ceskych jadernych elektraren: JE Dukovany a JE Temelin. Samozrejme, ze vyroba elektricke
energie a tepla neni zajiStovana pouze z jadernych elektraren, ale v portfoliu zdrojd jsou a i v budoucnu budou
uhelngé, vodni a samozrejmeé i obnovitelné zdroje. Jaka tedy bude uloha jadernych elektraren v budoucnostsi
z dnesniho pohledu?

We close the chapter "Technology" with a general reflection of an expert from the Nuclear Research Institute
in ReZ, a.s., Mr. Karel Palecek, on the future and possibilities of the nuclear energy.

Future of the nuclear energy

Today, nuclear power plants in the Czech Republic are accepted by the public, which is clear from public opinion
surveys. This acceptance was achieved gradually and reflects long-term safe and reliable operation of both Czech
nuclear power plants: the Dukovany NPP and the Temelin NPP. Of course, the production of electricity and heat
is not ensured solely by nuclear power plant, the portfolio of sources contains and will contain also coal, water
and indeed renewable sources. From the current perspective, what will then be the role of nuclear power plants
in the future?

Jaka je soucasnost?

Jedinym provozovatelem jaderné elektrarny na Uizemi
CR je spole¢nost CEZ, a.s., kterd provozuje Ctyfi tla-
kovodni jaderné reaktory tzv. druhé generace typu
VWER 440 (JE Dukovany bloky €. 1 az 4) a dva tlako-
vodni jaderné reaktory typu VVER 1000 (JE Temelin,
bloky 1 a 2). Prvni z nich ma jiz za sebou 26 let pro-
vozu, béhem kterého potvrdila svou bezpe&nost
a spolehlivost, ale neusnula na vaviinech a prodélala
i zasadni rekonstrukce a modernizace. JE Temelin je
Vv provozu jiz jedenact let a i pres pocatecni ,détské
nemoci“ prokazuje svoji opodstatnénost a nezbyt-
nost v nasi elektrizaéni soustavé, samozrejmeé pri
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zajisténi vSech bezpecnostnich a spolehlivostnich
parametr.

Jednim z omezujicich prvk( doby provozovani ja-
dernych elektraren byva moznost skladovani pouzi-
tého paliva. Tento problém maji obé Ceskeé jaderné
elektrarny vyreSeny, nebot provozuji v kazdé z lokalit
mezisklad pouzitého paliva. Z tohoto pohledu nenf
problém provozovat az do roku 2040 JE Dukovany
a do roku 2060 JE Temelin.

Na zakladé vyhodnoceni dostupnosti paliv, ekono-
micnosti provozu, dostupnosti zdroji (lidskych, fi-

nancnich) a svych odbornych moznosti se spo-
leGnost CEZ, a.s. rozhodla vypsat vefejnou zakazku
na dodavku dvou jadernych blok( v Temeling (ETE
3, 4) s opci na novy blok v lokalité JE Dukovany
a dalsi opci na vystavbu nového bloku v Jaslov-
skych Bohunicich na Slovensku. Trem kvalifikova-
nym zdjemcUm (sdruzeni Westinghouse Electric
Company LLC a Westinghouse Electric Company
Czech Repoblic, s.r.o., AREVA NP S.A.S. a sdruzeni
Skoda JS, a.s. a JSC Atomstrojexport a JSC OKB
Gidropress) predali zastupci spolednosti CEZ, a.s.
dne 31. fijna 2011 zadavaci dokumentaci, ktera
specifikuje nejen pozadavky na dodavku dvou kom-



pletnich jadernych blokd, ale i obchodni a technické
podminky, hodnotici kriteria a zpUsob hodnoceni
nabidek. Termin predlozeni nabidek byl stanoven na
2. Cervence 2012 a vybér dodavatele a podpis
smlouvy je planovan na konec roku 2013. Ve vSech
tfech pfipadech jde o tzv. tlakovodni (PWR) reaktory
tzv. 3. generace.

Jakeé jsou mozZnosti do budoucna?
Pokud spoleénost CEZ, a.s. dodrzi svijj plan, tak by
do cca poloviny 21. stoleti méla CR v provozu
kromé soucasnych 6 blok’ (EDU 1 az 4 a ETE 1,2)
s tzv. 2. generaci jadernych reaktord jiz i nové
3 bloky (ETE 3,4 a EDU 5) s tzv. 3. generaci.

Vodni elektrarny si ponechaji svlj ¢astecny podil na
vyrobé elektrické energie, nicméné jejich podil je
a bude omezeny.

Fotovoltaicke Ci slunecni elektrarny jsou dnes velice
diskutovanymi zdroji. Jejich vybudovani v mistech
s trvalym slunecnim svitem v ramci planety brani
technické, ale i polické problémy a nepredpokladam,
Ze budou v Casovém horizontu 21. stoleti vyreSeny.
Pouze CasteCnou technickou moznosti je vyuziti
nanovlédken v této oblasti.

DalSim potencianim zdrojem je jaderna flze (uvol-
fovani tepelné energie slucovanim jader vodiku).

TECHNOLOGY puixezljeINelclia

V soucasné dobé se stavi ve Francii (Cadarache)
prototyp fuzniho reaktoru s ndzvem ITER. Se zaha-
jenim experimentti (spousténim reaktoru) se uvazuje
nekdy kolem roku 2016 s tim, Zze pIného vykonu by
mélo byt dosazeno az kolem roku 2022. Z tohoto
pohledu nedavam velké Sance na komeréni vyuZziti
jaderné fuze jesté v pribéhu 21. stoleti.

Spalovani fosilnich paliv bude, dle mého nazoru,
i naddle Castecné vyuzivano. Pljde ale jiz pfedevsim
o moderni bloky s vy$Simi parametry a samozrejmé
i s vyS8Si Ucinnosti a tim nizsi spotfebou paliva. Tyto
zdroje se budou vyuzivat prfedevsim pro kombino-
vanou vyrobu elektfiny a tepla. Fosilnimi palivy se
bude vyrazné Setfit pro jiné nez energetické Ucely.

Na konci 21. stoleti se bude velka pozornost vénovat
akumulaci energie a minimalizaci ztrat. Akumulace
energie umozni optimalni provozni rezim zdrojd a tim
i jejich maximalni vyuziti pfi minimalnich nakladech.
Na zavér jsem si nechal oblast Stépeni jadra. Jiz
v souCasné dobgé se svét zacina zabyvat vyvojem
malych, autonomnich, bezobsluznych jadernych
»central“ na vyrobu elektrické energie a tepla s velice
dlouhou palivovou kampani. Tyto jednotky najdou
uplatnéni na Spatné pristupnych ¢i odlehlych mistech
nasi planety, kde by vystavba elektrického vedeni
znamenala obrovskeé finanéni naklady, Ci je z hlediska
pristupnosti zcela vyloucena.

V RAMCI MEZINARODNICH AKTIVIT BYLO DEFINOVANO SEST TYPU REAKTORU CTVRTE GENERACE
WITHIN THE FRAMEWORK OF INTERNATIONAL ACTIVITIES, SIX TYPES OF THE FOURTH GENERATION REACTORS HAVE BEEN DEFINED:

Budouci typy velkych jadernych reaktord jsou nazy-
vany reaktory Ctvrté generace. Tyto reaktory budou
zcela jiné koncepce neZz soucasné tlakovodni &i
varné. Reaktory budou pracovat s vyrazné vyssimi
teplotami, coz bude vyzadovat jiné materidly, ale
i jiné technologické postupy. Viysokeé teploty znamenaiji
pouziti jinych médii k odvodu a prenosu tepla nez
je tomu u soucasnych typl reaktor(, napt. He, COs,
olova, sodiku, pfip. fluoridovych soli. Zakladnim
znakem reaktor’ Ctvrté generace je vyuzivani tzv.
rychlych vysokoenergetickych neutrond ke $tépent.
Hlavnim prvkem novych reaktorl budou pasivni
systémy bezpecnosti.

Jaka bude dloha

jaderné energetiky?

Na zakladé vysSe uvedeného Ize odpovédét zcela
jednoduge — vyznamna. Bude velice dilezZité, aby
se spoleénosti plisobici v CR podilely na vyzkumu,
vyvoji, ale i projektovani a vyrobé komponent, Ci tech-
nologickych celkd pro nové jaderné bloky, at'jiz budou
postaveny na Uzemi CR, nebo v zahrani&i. Tato do-
vednost a zkuSenost je velice unikatni a predevsim
je tézce prenositelnd. Tuto zkuSenost je tfeba zazit!
Historie spole¢nosti plisobicich v CR je bohatd, ma
i vyznamnou jadernou stopu, na kterou méizeme byt
pravem hrdi a proto budme i nadéle u toho!

OLOVEM CHLAZENY RYCHLY REAKTOR | FAST REACTOR COOLED WITH LEAD

PLYNEM CHLAZENY RYCHLY REAKTOR | FAST REACTOR COOLED WITH GAS

VYSOKOTEPLOTNi REAKTOR
FAST REACTOR COOLED WITH GAS

REAKTOR CHLAZENY SUPERKRITICKOU VODOU
REACTOR COOLED WITH SUPER-CRITICAL WATER
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SODIKEM CHLAZENY RYCHLY REAKTOR
FAST REACTOR COOLED WITH SODIUM

What is the current situation?

The only nuclear power plant operator on the territory
of the Czech Republic is the CEZ, a.s., operating four
pressurized water nuclear reactors of the so-called
second generation, type VVER 440 (Dukovany NPP
units 1 to 4) and two pressurized water nuclear
reactors of type VWVER 1000 (Temelin NPP, units 1
and 2). The first of them has been in operation for
26 years and has proven its safety and reliability, but
it has also undergone fundamental reconstruction
and modernization. The Temelin NPP has been in
operation for 11 years and despite initial shortcomings,
it has proven its legitimacy and necessity within our
energy system, while of course ensuring compliance
with all safety and reliability parameters.

One of the elements limiting the period of operation
of nuclear power plants is the possibility of storing the
spent fuel. Both Czech nuclear power plants have
solved this problem, since in each locality, they operate
a buffer stock for the spent fuel. From this perspective,
there is no problem to operate the Dukovany NPP
until 2040 and the Temelin NPP until 2060.

On the basis of the evaluation of fuel accessibility,
economy of the operation, accessibility of resources
(both human and financial) and of its own expert
possibilities, the CEZ Company decided to initiate
a public procurement procedure concerning the
construction of two nuclear units in Temelin (units
3, 4) with the option to build a new unit in the locality
of the Dukovany NPP and another option for building
a new unit in Jaslovské Bohunice in Slovakia. On
31 October 2011, the representatives of the CEZ
Company handed over to the three qualified inte-
rested parties (association of Westinghouse Electric
Company LLC and Westinghouse Electric Company
Czech Republic, s.r.o., AREVA NP S.A.S. and the
association of Skoda JS, a.s. and JSC Atomstroj-
export and JSC OKB Gidropress) the tender docu-
mentation which specifies not only the requirements
concerning the supply of the two complete nuclear
units, but also commercial and technical conditions,
evaluation criteria and the way the bid will be eva-
luated. The deadline for submitting bids was set on
the 2 July 2012 and the selection of the contractor

REAKTOR ZALOZENY NA ROZPUSTENYCH SOLiCH
REACTOR BASED ON DISSOLVED SALTS

and the signature of the contract should take place
at the end on 2013. All three cases concern the pre-
ssurized water reactor of the so-called 3 generation.

What are the possibilities

in the future?

If CEZ adheres to its plan, by half of the 21stcentury,
the Czech Republic would operate 3 new units
(units 3, 4 in Temelin and the unit 5 in Dukovany)
with the 3rd generation reactors in addition to the
existing 6 units (Dukovany 1 to 4 and Temelin 1,2)
with the so-called 2@ generation of nuclear reactors.

Hydroelectric power plants will maintain their share
in the electricity production, this share, however, is
and will be limited.

Photovoltaic or solar power plants are subject of
fierce discussions. Their construction in places with
permanent sunshine on the planet is impeded by
technical and political problems and | do not believe
that these problems will be solved in the 21t century.
In this field, it is partially possible to use nanofibres.

Another potential source is a nuclear fusion (releasing
thermal energy by merging the nuclei of hydrogen).
Currently, a prototype of a fusion reactor called ITER
is under construction in France (Cadarache). Expe-
riments (start up of the reactor) are expected to
begin around 2016, full operation should be reached
as late as in 2022. Given this fact | do not really expect
the nuclear fusion to be commercially available in
the 21st century.

In my opinion, combustion of fossil fuels will continue
to be partially used. Nevertheless, modern units with
higher parameters and of course higher efficiency,
and therefore lower fuel consumption will be used.
These sources will be used mainly for combined
production of electricity and heat. Fossil fuels will be
extensively saved for other purposes in the energy
sector.

By the end of the 21st century, strong attention will
be paid to accumulating energy and minimizing the
losses. Accumulation of energy will enable optimal
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operational regime of the sources, and thus also
their most efficient use while maintaining the lowest
costs.

To conclude | would like to mention the fission of
a nucleus. Already now, the world is beginning to
develop small, autonomous and self-controlled nuclear
“stations” producing electricity and heat which have
a very long fuel campaign. These units will be used
in remote and inaccessible places of our planet,
where it would be extremely costly to build the
power line or where such construction would be
impossible due to inaccessibility.

Future types of large nuclear reactors are called
reactors of the fourth generation. Their concept will
completely differ from that of current reactors using
pressurized water or boiling. These reactors will
operate under significantly higher temperatures, which
will require new materials and new technological
processes. High temperatures require using different
media for taking away and transferring heat than the
ones used for current reactor types, e.g. He, CO,,
lead, sodium or fluoride salts. The basic feature of
the reactors of the fourth generation is that they use
fast neutrons with high energy for fission. Passive
safety systems will be the main element of new
reactors.

What will be the role

of nuclear energy?

On the basis of the above-mentioned facts, the
reply is simple: its role will be essential. It will be very
important that the companies in the Czech Republic
take part in research, development as well as design
and production of components or technological
units for new nuclear units, regardless of whether
they are built in the Czech Republic or abroad. Such
skills and experience are very unique and difficult to
transfer. Such experience must be lived! History of
the companies operating in the Czech Republic is
rich and leaves important nuclear trace. We can
rightly be proud of it and should therefore stay part
of it!
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background of the current
Temelin power plant

Jaderna elektrérna Temelin je elektrarnou s nejvétsim instalovanym vykonem v CR. Aktualné disponuje dvéma
tlakovodnimi reaktory VVER-1000. Kazdy z reaktori ma elektricky vykon 1000 MW. Jelikoz plvodni projekt pocital
s vystavbou &tyr téchto blokd, byla pro néj budovana i vétsina podptrnych systéma.

The Temelin nuclear power plant has the largest installed power in the Czech Republic. Currently it operates two
pressurized-water reactors of type VVER-1000. Each of them has electric power of 1000 MW. As the original project
envisaged the construction of four such units, most of their support systems have already been constructed.

Kratkou prochazku po soucasné elektrarné zacne-
me budovou reaktoru. Tu tvoff hermeticky prostor
ochranné obalky (kontejnmentu), nehermeticky prostor
(obestavba kontejnmentu), a ventiladni komin. Vnitfni
Casti reaktoru, véetné aktivni zony, jsou umistény
v tlakové nadobé o priméru 4,5 metru a vySce cca
11 metr(. Ta je navrZena tak, aby odolala vysokému
provoznimu tlaku a teplotam. Je vyrobena z vysoce
kvalitnich materialéi speciélni technologii ve Skodé
JS, s cilem zajistit i pozadovanou radiaéni odolnost.

Kontejnment tvofi hranici hermetické zony. Je jed-
nou z bezpecnostnich bariér chranici jak Zivotni pro-
stredi, tak ostatni technologicka zafizeni. Jsou v ném
umistény nejddleZitéjsi casti jaderné elektrarny — cely
primarni okruh a dalsi bezpecénostni a po-
mocna zafrizeni. Temelin je projektovan a postaven
v souladu s pfisnymi predpisy z hlediska pevnosti
a tésnosti. Mohutna Zelezobetonova konstrukce
kontejnmentu je stavba vysokéa 56 metr(l. Jeho
vnitfni pramér je 45 metr(. Sklada se z vélce a ku-
lového vrchliku. Stény valce jsou silné 1,2 metru,
konstrukce kopule je pouze o deset centimetrd
slabsi. Uvnitf kontejnmentu je trvale udrzovan pod-
tlak oproti okolni atmosfére. Tim je chranéno okolni
prostiedi a pripadné odfiltrovani tnikd. Kromé toho,
ze brani Uniku radiace do okoli, chrani kontejnment
vnitfni zafizeni proti vnéjSim vlivim (napt. padu le-
tadla, tlakové viné od vybuchu, extrémnim klimatic-
kym podminkam atd.). Uvnitf kontejnmentu je vedle
reaktorové Sachty umistén bazén vyhorelého pa-
liva, takze i vyména paliva probiha v tomto uzavieném

prostoru. Pfistup persondlu a doprava materialu do
hermetického prostoru jsou umoznény prostrednictvim
zdvojenych hermetickych vstupU, které zajistuji, ze
kontejnment je trvale uravren i béhem vstupu osob,
i prepravé materiald.

| elektrarna potfebuje pro svij viastni provoz elek-
trické napdjeni. To je standardné zabezpeCovano
hlavnim i rezervnim zdrojem napéjenim ze sité. Te-
melin je vybaven jeSté nouzovymi zdroji, které jsou
schopny elektricky napéjet systémy dilezité z hle-
diska jaderné bezpe&nosti nezavisle na vnéjsim na-
pajeni. Kazdy vyrobni blok ma pro bezpeénostni
systémy tfi dieselgeneratory, ur¢ené pro napa-
jeni bezpecénostnich systémd. Dieselgeneratory
bezpedcnostnich systémd jsou umistény ve dvou ne-
zavislych stavebnich objektech. Kazdy z bezpec&-
nostnich systému je schopen vytvorit podminky pro
bezpecné odstaveni reaktoru, dochlazeni a pro jeho
udrzeni v bezpecném podkritickém stavu. Pro elek-
trické napdjeni systém( nesouvisejicich s jadernou
bezpecnosti ale zajistujicich jiné (drahé) vyznamné
systémy, slouzi dal$i dva navzajem zalohované sys-
témy. Jejich soucasti jsou dva dieselgeneratory,
které jsou spole¢né pro oba vyrobni bloky.

Z hlediska jaderné bezpecnosti jsou vyznamné tFi
objekty budovy aktivnich pomocnych provoz(.
Prvni z nich slouzi ke skladovani Cerstvého paliva
ajsou v ném umistény i dily slouzici k opravam techno-
logického zarizeni primarni ¢asti elektrarny. Ve druhém
jsou radiochemické laboratofe a dozorna radiaéni

kontroly. Treti objekt obsahuje systémy na specialni
¢isténi radioaktivnich vod a zpracovani a Upravu ka-
palnych a pevnych radioaktivnich odpadd.

Systém napadjeci vody, zabezpedluijici jeji dodavku
do parogeneréatord, je umistén v mezistrojovné.
Najdeme zde i Cerpadla, ktera jsou pouzivana napf.
pfi najizdéni bloku nebo jeho odstavovani. Mezistro-
jovna pfimo prechazi ve strojovnu a je umisténa mezi
ni a budovou reaktoru.

Hlavni zafizeni sekundarniho okruhu se na-
rator 1000 MW, ktery se sklada z parni turbiny,
elektrického generatoru a budice. Parni turbina je
tvofena jednim vysokotlakym a tfemi nizkotlakymi
dily. Po obou stranach turbiny jsou umistény sepa-
ratory — prihfivaky pary. Pod kazdym nizkotlakym
dilem turbiny je umistén kondenzator. K dalsim dd-
lezitym systémUm okruhu patfi systém kondenzace
a regenerace.

Energeticky blok je fizen z blokové dozorny. Jde
o pracovisté vedouciho reaktorového bloku, opera-
tora reaktoru a operatora sekundarniho okruhu. Pro
pripad nouze je pro obsluhu k dispozici jesté nouzova
dozorna, z niz je mozné jak odstaveni reaktoru, tak
i zajisténi bezpecného odvodu zbytkového tepla.

Pracovisté sménového inzenyra elektrarny zodpoved-
ného za provoz obou blokU — Ustfedni elektronicka
dozorna a informacni systém elektrarmy — je v budové



We can begin our short walk around the facility of
the power plant in the building ol the reactor.
[t consists of a hermetical space within the protec-
tive envelope (containment), non-hermetical space
(containment enclosure) and a ventilation chimney.
The inner parts of the reactor including the active
zone are placed in the pressurized container of
4,5 m in diameter and approximately 11 m high.
It is designed to withstand high operational pressure
and temperatures. It is has been made of high Eluality
materials with special technology in Skoda JS to
ensure rellluired resilience against radiation.

Containment confines the hermetical zone. It is one of
the safety barriers which protect both the environment
and other technological efluipment. It houses the
most important parts of the nuclear power plant
— the entire primary circuit and other salety
and ancillary efluipment. Temelin has been
designed and built in accordance with strict rules in
terms of compactness and tightness. The robust
ferro-concrete construction of the containment is
56 metres high. It has inner diameter of 45 metres.
[t consists of a cylinder and a spherical cap. The walls
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of the cylinder are 1,2 m thick, the cap construction
is only 10 cm thinner. Inside the containment, the
pressure is permanently maintained lower than in the
ambient atmosphere. This protects the surrounding
environment and filters away potential leakage.
Apart from preventing the leakage of radiation into
surroundings, the containment protects the inner
elluipment against external effects (e.g. plane crash,
blast, extreme climatic conditions etc.). Inside the
containment, the pool [ ith spent Zuel is placed
next to the reactor shaft, thus the exchange of fuel
also takes place in this enclosed space. Access of
the staff and transport of a material to the hermetically
sealed room is enabled through double hermetical
doors which ensure that the containment is perma-
nently closed also during the entry of personnel or
transport of material.

Even the power plant needs electricity for its ope-
ration. Electricity is normally secured by main and
reserve power supply from the grid. Temelin is also
elluipped with emergency sources which are able
to supply power for the systems important in terms
of nuclear safety independently of external power

TEMELIN NEGLEAR BB B ER BLANT | COMPLETION OF THE BLOCKS 3 AND 4

SOUCASNA PODOBA

supply. Every production unit uses three diesel
generators for its safety systems which are designed
to supply power for these systems. These diesel
generators are placed in two self-contained con-
struction objects. Each of the safety systems is capable
of creating conditions necessary to put the reactor
safely out of operation, cool it and keep it safe. The
power for systems which do not relate to nuclear
safety, but ensure operation of other (expensive)
important systems, two mutually backed-up systems
are used. They include two diesel generators which
are common for both production units.

As far as nuclear safety is concerned, three
objects [ ith active ancillary systems are
important. The first is used for storing fresh fuel and
it contains also spare parts for repairs of technological
elluipment of the primary part of the power plant.
The second object houses radio-chemical labora-
tories and radiation control room. The third contains
systems for special treatment of radioactive water
and processing and treatment of liZuid and solid
radioactive waste.
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ustredni elektrické dozorny. Odtud je monito-
rovan provoz elektrarny, kontrolovan provoz elektro-
zarfizeni vliastni spotfeby a provoz uzlu rezervniho
napdjeji obou hlavnich vyrobnich blokU. Z elektrické
dozorny je rovnéz zprostredkovavan styk elektrarny
s energetickym dispecinkem a s dalSimi pracovisti.

Primarni okruh

Aktivni zonu reaktoru o vySce 3530 mm a prameéru
3160 mm tvofi celkem 163 palivovych soubor(
a 61 regulacnich tyci (klastrd). Palivové soubory jsou
usporadany v hexagonalni mfizi. Kazdy palivovy
soubor sestava z 312 palivovych proutkd, 18 vodi-
cich trubek pro absorbéry neutrond a z jedné cen-
tralni méfici trubky. Aktivni zdéna je umisténa
v tlakové nadobé reaktoru. Palivové soubory jsou
v aktivni zéné umistény v presné stanovenych pozi-
cich. V celé vsazce je 92 tun paliva, které je tvofeno
mirné obohacenym uranem 235. Pfi vyméné paliva
se ro¢né v aktivni zoné nahradi okolo 1/4 palivovych
soubord.

Ve Ctyfech parogeneratorech vznika para pro pohon
turbogeneratoru. Parni generator je horizontalni val-
covy vymeénik, dlouhy 14,8 m s vn&j$im prdmeérem
v rozmezi 4,2 - 4,5 m. Je vyroben z nizkolegované
konstrukéni oceli.

Cirkulaci chladiva primarniho okruhu, které odvadi
teplo z reaktoru do parogeneratoru, zabezpecuj
hlavni cirkula¢ni Cerpadla. Jsou rozmisténa po jed-
nom na kazdeé ze &tyr cirkulacnich smycek. Systém
kompenzace objemu vyrovnava objemoveé a tlakové
zmény v chladivu primarniho okruhu. Hlavni ¢asti je
kompenzator objemu. Jedna se o nadobu neoddé-
litelné pripojenou k primarnimu okruhu. Kompenza-
tor je za provozu ze dvou tfetin zaplnén chladivem
primarniho okruhu a z jedné tretiny parou. Tlak v pri-
marnim okruhu je uréovan tlakem pary nad hladinou
chladiva. Pri poklesu tlaku v primarnim okruhu se
zapinaji elektroohfivaky ve spodni ¢asti kompenza-
toru objemu. Tim se zvétSi objem pary v horni Casti
kompenzatoru objemu a v diisledku toho i tlak v pri-
marnim okruhu. Pfi vzristu tlaku v primarnim okruhu
nad stanovenou hodnotu je do &innosti uveden
sprchovy systém v horni ¢asti kompenzatoru. Jeho
provozem se para kondenzuje a zmens$i se jeji
objem. Tim se nasledné se snizi tlak v primarnim
okruhu. Pokud by sprchovy systém nezajistil po-
tfebné snizeni tlaku v primarnim okruhu, doslo by
k otevreni odleh¢ovaciho ventilu a popfipadé i po-
jistnych ventild. Témito ventily se para prepousti do
barbotazni nadrze, kde kondenzuije.

S primarnim okruhem je spojena cela fada dalSich
systémd, které jsou nezbytné pro zajisténi bezpec-
ného a dlouhodobé spolehlivého provozu elektramy.
Jedna se zejména o systémy d&isténi chladiva, sy-
stém odvodu zbytkového tepla, havarijni systémy
a systémy na zpracovani radioaktivnich odpadd. Sy-
stémy &isténi chladiva primarniho okruhu odstrariujf
z chladiva korozni a $tépné produkty s cilem snizit
celkovou aktivitu chladiva. Systém chladici vody je
dalgi ze systémU dlleZitych pro spolehlivy a bez-
pecny provoz jaderné elektrarny.
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Bezpecnostni systémy

Systémy ur¢ené k pinéni bezpecnostnich funkci
v jaderné elektrarné jsou oznaceny jako systémy
dlleZité z hlediska jaderné bezpedcnosti. Tyto sys-
témy jsou pfipraveny k funkci pro vSechny projektem
predpokladané abnormalni i havarijni stavy. Mezi
bezpecnostni systémy fadime také systém lokali-
zace havarii, kterym je i jiz zminény kontejnment.
Ten slouZi k izolaci priméarniho okruhu v pfipadé jeho
poruchy, tj. zabranuje Uniku radioaktivnich latek do
okolniho prostfedi a zajistuje jimani chladiva, které
by uniklo z primarniho okruhu.

Po odstaveni reaktoru je jaderné palivo i nadale
zdrojem zbytkového tepla. Pfi normalnim provozu je
teplo odvadéno prostiednictvim parogeneratord, po
odstaveni prostiednictvim vymeénik{ nizkotlakého
havarijniho systému do okruhu chladici technické
vody duleZité. V pripadé, Ze dojde k ndhlému odsta-
veni reaktoru v dUsledku tniku chladiva z primarniho
okruhu, zajistuji odvod zbytkového tepla havarijni
chladici systémy (systém odvodu zbytkového tepla),
které se spoustéji automaticky.



The system [or supplying [ ater to the steam
generators is installed in the transitional
machine roomlThis room contains also pumps
used when the unit phases into or is put out of opera-
tion. Transitional machine room leads directly to the
machine room and is located between the machine
room and the building of the reactor.

The main facility of the secondary circuit is located
in the machine room. Its most important part is the
turbine generator of 1000 MW output, which consists
of a steam turbine, an electric generator and an
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exciter. The steam turbine is made of one high
pressure and three low pressure parts. Separators
— ancillary steam heaters — are installed on both
sides of the turbine. Condenser is placed under
each low pressure part of the turbine. Systems of
condensation and regeneration are other important
systems of the circuit.

Production unit is controlled from the unit@® control
room. It is the workplace of the reactor unit manager,
operator of the reactor and the operator of the
secondary circuit. In case of emergency, a second
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control room can be used to put the reactor out of
operation and ensure safe exhaust of residual heat.

The workplace of the shift engineer of the power plant
who is responsible for the operation of both blocks
—i.e. the electronic control room and the information
system of the power plant —is located in the building
of the central electric control room. There it is
possible to monitor the operation of the power plant,
control the operation of electric elluipment of own
consumption and the operation of the reserve power
supply node of both main production blocks. The
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Systémy chlazeni

VnéjSi chladici okruhy jsou zasobovany vodou, ktera
je Cerpana z Vitavy. Déli se na okruh cirkulacni chla-
dici vody a na okruhy vody technické. Cirkulacni
chladici okruh slouzi ke kondenzaci pary z turbiny.
Jedna se o uzavieny okruh mezi kondenzatory
a chladicimi véZemi s nucenou cirkulaci vody. Tepla
cirkulaéni voda je chlazena ve Ctyfech chladicich ve-
zich. Chladici u¢inek véze zajistuje proudéni vzdu-
chu, které zpUsobuje odpar ¢asti chladici vody a tim
odvadi jeji tepelnou energii do atmosféry. Technicka
voda se podle uréeni déli na technickou vodu ddle-
Zitou a technickou vodu nedUleZitou. Systém tech-
nické vody ddlezité (uzavieny okruh) zajistuje
chlazeni technologickych zarizeni dilezitych z hle-
diska jaderné bezpecnosti. Systém technické vody
nedUleZité je otevienym okruhem a zajiStuje vodu
pro chlazeni spotfebicl, u nichZ preruseni dodavky
chladici vody je z bezpecnostniho hlediska nevy-
Znamné.

Zpracovani radioaktivnich
odpadi

Systémy na zpracovani radioaktivnich odpadt upra-
vUji pevné, kapalné a plynné odpady do formy, ktera
splfiuje podminky pro dlouhodobé ulozeni v Ulozisti
radioaktivnich odpad(. Vétsina pevnych odpadt
patfi mezi nizko, pfipadné stfedné aktivni odpady.
Tento odpad je fragmentovan a po nasledném liso-
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vani uzaviran do sudd, které jsou ukladany do re-
giondlniho Ulozisté v JE Dukovany. Mala Cast pev-
nych odpadd, ktera vykazuje vySSi aktivitu, je
nejprve skladovana ve specidlnich pouzdrech pfimo
v elektrarné. Jejich aktivita zde asem poklesne na
drovent umoznuijici koneéné ulozeni. Kapalné od-
pady jsou cCistény odstfedovanim, odparovanim,
nebo filtraci a zahustény koncentrat je ukladan do
k tomu uréenych sudl. Odparend voda se déle
docistuje na ionexovych filtrech a Cast je ji vracena
do technologického procesu. Zbytek je vypoustén
po radiometrické a radiochemické kontrole do
Vitavy. VétSina z plynnych radioaktivnich odpadt
vznika v primarnim okruhu. Prochazeji Cisticimi filtry
do ventilatniho komina. Plyny vznikajici uvolnénim
z kapalnych odpad( jsou odvadény do systému
specidlni vzduchotechniky, kde jsou filtrovany a za-
drzovany v absorpénich kolonach proto, aby jejich
aktivita poklesla na stanovenou mez. Ventilaénimi
kominy jsou potom kontrolovang v podlimitnim
stavu vypoustény do ovzdusi.

Pasobeni elektrarny na okoli

Jaderna elektrarna Temelin byla od pocatku projek-
tovéna tak, aby se omezilo pfipadné negativni pa-
sobeni na bezprostfedni okoli. Odpadni teplo
a voda plsobf na klimatické, popt. meteorologické
podminky v okolf elektrarny. Pfi provozu dvou blok(
prejde pres chladici véze do atmosféry ve formeé od-

padniho tepla v priméru 4000 MW. K vypodtu viivu
elektrarny na klimatické poméry byla vyuzita data
z dlouhodobého sledovani zékladnich klimatickych
prvkd na meteorologickych stanicich v okoli elekt-
rarny a Udaje z projektu. Analyza ziskanych vypodtl
ukézala, ze po uvedeni obou blokd do provozu
jsou zmény vihkosti ovzdudi, primérné teploty,
mnozstvi srazek, poctu dnd s mihou a ndmrazou
zanedbatelné. Ve vétsing pripadd jsou vypocltené
zmény meteorologickych parametrd mensi nez
ro¢ni klimatické zmény, tj. zmény mezi hodnotami
pro jednotlivé roky. V pribéhu sledovani obsahu vy-
pousténého fosforu se nepotvrdily obavy, Ze se tim
vyrazné zvysi eutrofizace vodni nadrze Orlik a tim
nasledné zhorsi upravitelnost vody pro vodarenské
ucely. Rovnéz sledovani teplotniho znedisténi je viivem
provozu zcela zanedbatelné. Teplota vody ve Vitave
se v Kofensku zvysi 0 0,1 — 0,55 °C, v zavislosti na
pratoku Vitavou, coz je niz8i nez meziroéni zména
teplot. Bezpedné jsou dodrzeny pozadavky vSech
hygienickych predpist na ochranu proti hluku. Ana-
lyzy i méfeni rovnéz ukéazaly, Ze elektrarna neplisobi
ani pfi stavbe ani pfi provozu vibrace, které by mohly
ovliviiovat jeji okoli. Zatéz lokality emisemi obvyklych
Skodlivin z jaderné elektrarny je nepatrna. Funguje
zde pouze pomocna plynova kotelna, ktera je po
zahajeni provozu udrzovana v zaloze.



Elektrarna Ledvice, novy zdroj 660 MWe
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electric control room also ensures contacts between
the power plant and the energy supervisory service
and other workplaces.

Primary circuit

The active zone of the reactor is 3530 mm high and
has a diameter of 3160 mm:. It is made of 163 fuel
rods and 61 control rods (clusters). Fuel sets are
arranged in a hexagonal grid. Each fuel set consist
of 312 fuel canes, 18 guiding pipes for neutron
absorbers and one central measurement pipe.
The active zone is located in the pressurized container
of the reactor. In the active zone, fuel sets are arranged
in exact positions. The entire fuel set contains 92 tonnes
of fuel - slightly enriched uranium 235. During the fuel
exchange, approximately % of fuel sets is replaced
in the active zone.

Four steam generator generate the steam which
drives the turbine generator. The steam generator is
a horizontal cylindrical exchanger of 14,8 min length,
with the inner diameter ranging from 4,2 — 4,5 m.
[t is made of moderately alloyed construction steel.

Circulation of the primary circuit coolant, which leads
the heat away from the reactor into the steam ge-
nerator, is ensured by main circulation pumps. Each
of the four circulation loops contains one such
pump. The system of the volume compensation
compensates volume and pressure changes of the
primary circuit coolant. Its main part is the volume
compensator. It is a container which is inseparable
from the primary circuit. During the operation, two
thirds of the compensator are filled with primary circuit
coolant and one third with steam. The pressure in
the primary circuit is determined by the pressure of
the steam above the surface of the coolant. When
the pressure in the primary circuit decreases, electric
heaters in the bottom part of the volume compensator
are switched on. This increases the volume of the
steam in the upper part of the volume compensator
and thus also the pressure in the primary circuit.
When the pressure in the primary circuit exceeds
certain level, a shower system in the upper part of
the condenser is turned on. It condenses the steam
and reduces its volume. Subsequently, this reduces
the pressure in the primary circuit. If the shower sys-
tem did not ensure the necessary reduction of the
pressure in the primary circuit, the relief valve and
possibly also safety valves would open. These valves
transfer the steam to the bubbler container where
it condenses.

Many other systems are connected to the primary
system, which are necessary for ensuring safe and
reliable operation of the power plant in the long term
perspective. These include especially the systems
for coolant cleaning, system for exhausting residual
heat, emergency systems and systems for treating
radioactive waste. Systems for primary circuit coolant
cleaning free the coolant from corrosive and fissile
products and thus reduce the overall activity of the
coolant. Another system which is important for safe
and reliable operation of the power plant is the cooling
water system.
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Safety systems

The systems designed to fulfil security functions
in the nuclear power plant are called the systems
important in terms of nuclear safety. These systems
are designed to be used in all abnormal and emer-
gency situations envisaged in the project. These
systems include the system for locating accidents
(the already mentioned containment is one such
system). The containment isolates the primary circuit
in case of malfunction, i.e. it prevents the leakage of
radioactive substances into the ambient environment
and ensures the confinement of the coolant which
leaks from the primary circuit.

After the reactor is put out of operation, the nuclear
fuel continues to emanate residual heat. Under normal
operating conditions the heat is led away through
steam generators, after the reactor is put out of
operation, the heat is led away through exchangers
in the low pressure emergency system in the circuit
of cooling technical water. If the reactor needs to be
put out of operation immediately due to the leakage
of the fuel from the primary circuit, the residual heat
is lead away through emergency cooling systems
(system for exhausting the residual heat), which are
turned on automatically.

Cooling systems

External cooling circuits are filled with water drawn
from the Vitava river. They are divided into the circuit
with circulating cooling water and the circuits with
technical water. The circulating cooling circuit
condenses the steam from the turbine. It is a closed
circuit between the condensers and the cooling towers
with forced circulation of water. Warm circulating
water is cooled in four cooling towers. The cooling
effect of the tower is ensured by air flow which
makes some of the cooling water evaporate, and
thus releases its heat energy into the atmosphere.
Technical water can be divided into important and
non-important water according to its use. The system
with important technical water (closed circuit) ensu-
res cooling of technological equipment which is
important in terms of nuclear safety. The system with
non-important technical water is an open circuit and
supplies water for cooling the appliances where the
disruption of the cooling water supply is not important
in terms of nuclear safety.

Radioactive waste treatment

The systems for treating the radioactive waste
transform solid, liquid and gaseous waste into a form
fulfilling the conditions for a long-term storage in de-
posits of radioactive waste. Most of the solid waste has
low or medium radioactivity. Such waste is fragmented
and after pressing it is stored in barrels which are
deposited in the regional deposit of the Dukovany
nuclear power plant. Small portion of the solid waste
with higher radioactivity is first stored in special casing
directly in the power plant. As time passes, its activity
drops to the level allowing its final storage. Liquid
waste is cleaned in centrifuges and by evaporation
and filtration and the thickened concentrate is stored
in special barrels. The evaporated water is then
given final cleaning in ionex filters and part of it is
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returned to the technological process. The rest is
released to Vltava after radiometric and radioche-
mical control. Most of the gaseous radioactive
waste is generated in the primary circuit. It passes
through filters to the ventilation chimney. The gases
released from the liquid waste are led to the system
of special ventilation where they are filtered and kept
in absorption columns in order to bring their activity
down to the set limit. In safe volumes and under
control, they are subsequently released into the
atmosphere through ventilation chimneys.

The effects of the power plant

on its surroundings

The Temelin nuclear power plant has from the very
beginning been designed in a way which limits its
potential negative effects on its surroundings. The
waste heat and water affect climatic and possibly
meteorological conditions around the power plant.
During the operation of the two units, the cooling
towers release on average 4000 MW of waste heat
into the atmosphere. The calculation of the effects
of the power plant on the climatic conditions used
the data from the long-term monitoring of basic
climatic elements in meteorological stations around
the power plant and the data from the project. The
analysis of the calculation results showed that after
the two units are put into operation, the changes in
the air humidity, average temperature, precipitation,
number of days with fog and frost will be insignificant.
In most cases, the changes in meteorological para-
meters are smaller than yearly climatic changes, i.e.
the changes between the values for individual years.
Monitoring of the content of exhausted phosphorus
did not confirm the concerns that the exhausts
would significantly increase the eutrophication of the
Orlik water reservoir, and thus reduce the possibility
to treat water for water management purposes. The
heat pollution caused by the operation of the power
plant is negligible as well. Water temperature of the
Vltava river will increase by 0,1 — 0,55 °C in Kofenek
depending on the flow rate of Vitava, which corre-
sponds to the lowest yearly change of temperature.
All requirements of hygiene regulations concerning
the protection against noise have been fully respected.
The analysis and measurements have also shown
that neither during its construction, nor operation,
the power plant is a source of vibrations which
might have an effect on its surroundings. The burden
of emissions of normal pollutants in the locality is
insignificant. Only ancillary gas boiler plant is operated
and when the units are in operation, it will be main-
tained as a reserve.
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AN SAFETY

Bezpecnost predevsim

Bezpecnost jadernych elektraren kontinualné sleduje fada instituci, jako napr. Mezinarodni agentura pro jadernou
energii se sidlem ve Vidni (MAAE), nebo Statni Uiad pro jadernou bezpecnost (SUJB). Jak bezpe&nostni analyzy
dokladaji, elektrarny jsou projektovany jako stale bezpeCngjsi a odoIngjsi zarizeni. Vzhledem k tomu, ze v jaderné
energetice je praktikovan vysoce nadstandardni pfistup k bezpecnosti, jsou u dnesnich elektraren havarie s Unikem
radioaktivity do okoli a ohrozeni obyvatelstva prakticky vylouceny. Jaderna elektrarna je navic postavena tak, aby
bez obtizi odolala zemétreseni Ci padu letadla.

The safety of nuclear power plants is continuously controlled by a number of authorities, such as the International
Atomic Energy Agency (IAAE) based in Vienna or the State Office for Nuclear Safety (SUJB). As proven by safety
analyses, power plants are designed to be safer and more resistant. Owing to the fact that the approach to safety
in the field of nuclear energy is above standard, in today’s nuclear plants the accidents which cause radioactive
leakage to the surrounding areas or threat the population have been practically eliminated. In addition, every
nuclear power plant is designed to withstand earthquakes or plane crashes.

Technickeé predpoklady bezpecnosti
jadernych elektraren

Elektrarny jsou projektovany tak, aby samotna pod-
stata fyzikalnich d&jd pfi ziskavani energie z atomu
zakonité pUsobila, jak jiz bylo uvedeno, proti rozvoji
nepfiznivych procest (tzv. inherentni bezpecnost).
Bezpecnost provozu navic hlida fada zafizeni, ktera
plsobi samodinng, tj. bez privodu vnéjsi energie,
proti pfipadnému rozvoji nepfiznivé udalosti (pasivni
bezpecnost). Jaderné elektrarny jsou vybaveny sy-
stémy, které automaticky sleduji provozni parametry
a v pripadé prekroceni urcitych mezi samodinné
startuji a svou ¢innosti prfedchazeji rozvoji neprizni-
vého stavu (aktivni bezpecnost). Dllezité systémy
jsou trojnasobné az Ctyfnasobné zalohovany. Nad-
standardni pozornost pfi testech a udrzbé se vénuje
tém zafizenim, ktera maji vysSsi tzv. bezpecnostni
klasifikaci.

Uniku radioaktivnich latek do okoli brani 4 fyzické
bariéry: matrice (tabletka) paliva, pokryti paliva (ij.
zirkoniové trubicky), ocelové komponenty primar-
niho okruhu s reaktorem a kontejnmenty. VSechny
bariéry jsou prlibézné monitorovany a pravidelné

testovany. Pro ochranu jednotlivych bariér je vzdy
pfipraveno nékolik zalohovanych bezpecnostnich
systémd.

Stejné peclivé jako se proti Uniku radioaktivnich
latek sleduje funk&nost Ctyf popsanych bariér, hlidaji
se a v kazdém okamZiku kontroluiji tfi zakladni bez-
pecnostni funkce:

m  fizeni reaktivity (vykonu reaktoru)

= odvod tepla z aktivni zony reaktoru

= zabranéni UnikU radioaktivnich latek, fizeni pro-
voznich vypusti a omezeni Unik{ pfi havariich.

Ddlezita zafizeni jsou vybavena systémem viastni
diagnostiky, ktery v pfipadé hrozici nefunk&nosti
spusti alarm, pfip. uvedou do ¢innosti systém aktivni
bezpecnosti.

Organizacni predpoklady pro
bezpecnost jadernych elektraren
Jaderna elektrarna se proti vnéjSimu (teroristickému)
napadeni chrani fadou bezpecnostnich opatreni.
Zakladnim opatfenim je rozdéleni elektrarny na né-
kolik bezpecnostnich pasem s omezenym pfistu-

pem zaméstnancd a s aktivnimi i pasivnimi prvky za-
bezpeceni. Rezim vstupu do elektrarny je prisnejsi
nez na letisti. U zaméstnancti se kontroluje, zda pred
vstupem do elektrarny nepozili alkohol, nebo psy-
chotropni latky. Ostrahu objektu vykonava specialné
vycviceny personal. Nad elektrarnou je bezletova
zéna o prdméru cca 4000 m a vySce 1500 m.
VSechny provozni manipulace na zafizenich jaderné
elektrarny a dalsi postupy jsou popsany v provoz-
nich predpisech a jejich znalost se pravidelné ope-
ratory nacviCuje na simulatoru. Vedeni elektrarny
klade velky ddraz na tzv. kulturu bezpecnosti.
V praxi jde o vyuzivani propracovaného systému
vzdglavani, kontrolu dodrZovani predpis(, prozkou-
mavani udalosti a hledani cest, jak jim predeijit. Po-
stupy pro minimalizaci nasledkd hypotetické havarie
na obyvatelstvo stanovuje tzv. havarini plan, ktery
je pravidelné procvicovan v simulovanych podmin-
kach havarie. Cviceni se U¢astni i zachranné slozky
a samosprava.

Odolnost jadernych elektraren
Jaderné elektrarny jsou konstruovany tak, aby
dokéazaly odolat nejrizngjSim typdm vnéjsino &i



Technical preconditions oXthe
salety ol nuclear poR er plants
Power plants are designed to ensure that during the
process of obtaining the energy from the atom, the
nature of physical processes itself counteracts the
development of adverse processes, as stated
above (the so-called inherent safety). Moreover, the
safety of the operation is controlled by a number of
systems which automatically, i.e. without an external
energy supply, counteract potential development of
an adverse event (passive safety). Nuclear power
plants are equipped with systems that automatically
monitor operational parameters and in case the limit
values are exceeded, they are automatically activa-
ted and prevent the negative development of the
event (active safety). These important systems are
backed up 3 or 4 times. During tests and mainte-
nance, special attention is paid to the equipment
which has higher, so-called safety classification.

Four physical barriers prevent the leakage of radio-
active substances to the environment — fuel matrix
(pellet), fuel cover (i.e. zirconium tubes), steel compo-
nents of the primary circuit with the reactor and the

containment. All barriers are continuously monitored
and tested on a regular basis. Several reserve safety
systems are always ready to protect individual barriers.

To prevent the leakage of radioactive substances,

the same care that is devoted to monitoring the

function of the four barriers described above, is also

given to the three basic safety functions that are

constantly monitored and controlled:

= reactivity control (reactor power control),

= heat removal from the active zone of the reactor,

= prevention of the leakage of radioactive sub-
stances, control of operational discharges and
limitation of the leakage during accidents.

Important installations are equipped with the system
of own diagnostics which starts an alarm or activa-
tes the active safety system in case of imminent
malfunction.

Organisational preconditions ol

the salety oRnuclear pol er plants
A nuclear power plant is protected against (terrorist)
attack by a number of safety measures. The ele-
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mentary measure is that the power plant is divided
into several safety zones with the restricted entry
and active and passive safety systems. The regime
of entry to the plant is stricter than at the airport.
It is checked whether the employees consumed
alcohol or psychotropic substances before the entry.
The power planed is guarded by specially trained
guards. There is a “no-Hght zoneKabove the plant
which has approx. 4,000 m in diameter and 1,500 m
in height. All operational tasks performed with the
equipment of the nuclear power plant as well as other
procedures are described in the operational regu-
lations and operators regularly test their knowledge
of these regulations on a simulator. The plant ma-
nagement places great emphasis on the so-called
safety culture. Practically it means using a sophisticated
system of training, controlling compliance with the
rules, examining adverse events and looking for
ways to prevent them. The procedures to minimize
the consequences of an accident for inhabitants are
defined in the so-called emergency plan, which is
regularly practiced under simulated accident con-
ditions. Rescue squads and local authorities take
part in these exercises as well.
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vnitfniho ohrozeni. Riziko je pfitom eliminovano jak
aktivnimi kroky, tak i vybérem lokality (tim je snizeno
napriklad riziko zemétreseni &i zatopeni).

Vnegjsi ohrozent:

m Zemeétfeseni (elektrarna je schopna se odstavit
a dochladit)

= Extrémni podminky pocasi (vitr, snih, mraz,
teplo, sucho)

= P&d letadla

m  Ohrozeni od okolnich prlmyslovych objekt
a dopravy (v Jaderné elektrarné Temelin napfr.
plynovod)

m  FElektromagneticka interference (zafizeni je na-
vrzeno tak, aby nemohlo byt ruseno)

®  Sabotaz (feSi ostraha elektrarny)

Vnitfni ohrozent:

m  Pozar (jsou pouzity nehoflavé a zaruvzdorné
materidly, disledné oddéleny bezpecnostni sy-
stémy)

= Uniky vody, pary, plynd, chemikdlif a jedovatych
latek (projekt brani Uniku do Zivotniho prostredi
a souc¢asné brani ohroZeni personalu)

= Poruchy tlakovych Casti, podpér, konstrukci

®  Roztrzeni rotujicich Casti

®  Padajici nebo narazejici bremena

= Nepfiznivé provozni stavy

= Abnormalni stavy (stavy nad ramec bézného
provozu a bé&Znych prechodovych stav()

= Havarie (vyznamné naruseni nékteré ze Gtyr bez-
pecnostnich bariér)

Radiacni ochrana

Radiacni situace v technologickych zafizenich, v mist-
nostech budovy reaktoru, v aredlu elektrarny a v okol
je nepretrzité monitorovana. Kromé toho jsou kon-
tinualné vyhodnocovany plynné i kapalné vypusti
z elektrarny a je sledovan stav Zivotniho prostredi.

Nakladani s odpady

Odpovednost za bezpedné ukladani radioaktivnich
odpadt v CR prevzal na zakladé tzv. atomového za-
kona (§ 26 zakona ¢. 18/1997 Sb.) stat. Pro souvi-
sejici ¢innosti zalozil organizacni slozku Sprava
UloZigt radioaktivnich odpadd (SURAQ).

Poslanim SURAO je zajigtovat na tizemi Ceské re-
publiky bezpecné ukladani radioaktivnich odpad
v souladu s pozadavky na ochranu ¢lovéka i zivot-
niho prostredi prfed nezadoucimi vlivy téchto od-
padd. Finanéni prostredky ziskava SURAO na svou
ginnost z tzv. jaderného Udtu, vedeného CNB, a ze
statnich dotaci. Na jaderny ucet pripivaji vSichni pti-
vodci radioaktivnich odpadt ve vysi podle vyhlasky
&. 416/2002 Sb. Energeticka spolednost CEZ napf:
plati 50 K¢ za kazdou MWh vyrobenou v jadernych
elektrarnach. Obce, na jejichz katastru lezi UloZisté
radioaktivnich odpad(, obdrzi z Gétu 1,5 mil. K&
ro¢né. Kazdy vlastnik povoleni pro provoz jaderného
zarizeni vytvari, kromé odvadéni prispévkl na ja-
derny Ucet, ze zakona finanéni rezervu na likvidaci
tohoto zafizeni. Finan¢ni prostfedky se shromazduji
béhem celého provozu a jednou z povinnosti
SURAOQ je toto pravidelné ,sporeni“ kontrolovat.
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Radioaktivni odpady

a jejich ukladani v CR

Z hlediska objemu tvori nejvéetsi ¢ast radioaktivnich
odpadl z provozu Eeskych jadernych elektraren
odpady nizkoaktivni a stfrednéaktivni. Svou
radioaktivitu ztrati za nékolik set let. Kapacita ulo-
#i8t& radioaktivnich odpad(l, které provozuje SURAO
v aredlu Jaderné elektrarny Dukovany (55 000 m?)
je dostatecna pro provoz obou ¢eskych jadernych
elektraren na celou dobu jejich Zivotnosti. Nizko-
aktivni a stfednéaktivni radioaktivni odpady se dale
ukladaji v nékdejsim dole Richard u Litoméfic.
Do mistniho ulozisté o kapacité 8000 m?® se uskla-
daji odpady ze zdravotnictvi, primyslu a z vyzkumu
pouzivajiciho radioaktivni materialy. Pro ulozeni od-
padd s prirodnimi radionuklidy je uréen stary ddl
Bratrstvi u Jachymova o kapacité 1200 m8. Kapacita
téchto ulozist je dostatec¢na s vyhledem nékolika
desetileti.

Vlysoce aktivni odpady a pouzité jaderné palivo
budou uloZeny v hlubinném uloZisti. Pro né se v sou-
Casné dobe v souladu se statni koncepci nakladani
s radioaktivnimi odpady a pouzitym jadernym pali-
vem hledaji dvé vhodné lokality, které by mély byt
vybrany do roku 2015. Zprovoznéni ulozisté se
predpoklada v roce 2065. Do té doby se o vysoce
radioaktivni odpad a pouzité jaderné palivo museji
starat jejich pavodci.

Pouzité jaderné palivo je nyni skladovano v Jaderné
elektrarné Dukovany ve dvou skladech. Temelin
stavbu skladu pripravuje. Jako zalozni variantu pro
Jadernou elektrarnu Temelin rozhod! CEZ vybudo-
vat mezisklad pouzitého paliva v lokalité Skalka. Pro
tuto lokalitu existuje stéle platné povoleni a probihaji
zde prlzkumné prace. Pokud bude vydano sta-
vebni povoleni na stavbu meziskladu v Jaderné
elektrarné Temelin, bude Skalka zakonzervovana.

Definitivni uloZzeni v CR

Ohrozeni zivotniho prostfedi odpady z jadernych
elektraren je eliminovano jejich bezpecnym oddéle-
nim od okolniho prostfedi. Skladovani radioaktivnich
odpad( a pouZitého jaderného paliva je v soucas-
nosti zcela bezpeéné vyreseno a realizovano. Po-
uzité palivo, obsahujici vysoce aktivni odpady, mdze
byt ukladano do hlubinnych Ulozist. Definitivni ulo-
zeni vysokoaktivnich radioaktivnich odpad( a po-
uzitého jaderného paliva je odsunuto na pozdejsi
dobu z dlvod{ vyvoje technologii umoziuijicich jed-
nak snizit aktivitu t&chto odpadl a jednak zkratit po-
loGas rozpadu radionuklidd obsazenych v odpadu.
| bez nasazeni téchto technologil (pfi tzv. ,pfimém
ukladani“) usnadni pfirozené vymirani radionukliddi
a snizovani vyvinu zbytkového tepla v pribéhu skla-
dovani také pozdejsi manipulaci a snizi naroky na
velikost prostoru Uloziste.

OdlozZeni ukladani pouZitého jaderného paliva na
pozdéjsi dobu je opodstatnéno také moznym vyuzi-
tim tohoto paliva jako suroviny pro ziskani Cerstvého
jaderného paliva pro provoz jadernych reaktord,
pokud by to bylo ekonomické. Materidl jaderného
paliva totiz obsahuije priblizné tficetkrat vice energie,

nez kolik z néj bylo ziskano. V souc¢asnosti se pri-
pravuje stavba podobného skladu v USA v Nevad-
ské pousti (prfedpokladané zahdjeni provozu po
roce 2010), ve Svédsku (zprovoznéni v roce 2018)
a ve Finsku (Olkiluoto — do provozu v roce 2020).



Resilience olnuclear pol er plants
Nuclear power plants are designed to withstand dif-
ferent types of external or internal hazards. The risk
is also eliminated by active measures as well as by
the choice of the locality (this mitigates the risk of
earthquake or Fbods).

External threats:

m  ecarthquake (the plant is able to put itself out of
operation and complete the cooling)a

m  extreme climatic conditions (wind, snow, frost,
heat, drought)@

= plane crash

= threat from surrounding industrial objects and
traffic (in the Temelin NPP, e.g. the gas line)?

= ¢lectromagnetic interference (the equipment is
designed in a way which prevents interference)

= sabotage (handled by security guards).

SAFETY

Internal threats:

= fire (the plant uses fire resistant and heat-proof
materials which are consistently separated by
safety systems)a

= |eakage of water, steam, gas and chemical and
toxic substances (the project prevents them
from leaking into the environment and simulta-
neously protects the safety of the personnel)@

= malfunctions of pressurized parts, struts, con-
structionsl

= rotating parts can tear apartl@

= falling or clashing loadsl

= unfavourable operating conditionsf

= abnormal conditions (conditions outside the
frame of standard operating conditions and
standard transitory conditions).

= gccident (important disruption of one of the four
safety barriers).

Radiation protection

Radiological situation in technological facilities, in
the building of the reactor, in the plant site and in the
surrounding areas is constantly monitored. In addition,
gas and liquid discharges of the plant are continuously
evaluated and the environment is monitored.

B aste ® anagel ent

Responsibility for safe disposal of the radioactive
waste in the Czech Republic has been taken over
by the state on the basis of the so-called Atomic Act
(8§26 of Act No. 18/1997 Coll.). For related activities,
the state has established an organizational unit
,Radioactive Waste Repository Authority (RWRA)*.

The mission of the RWRA is to ensure safe disposal
of the radioactive waste in the Czech Republic in
compliance with the requirements on nuclear safety
and the protection of humans and the environment
against adverse effects of such waste. RWRA is fi-
nanced from a special ,nuclear* account in CNB
and from state subsidies. All producers of radioac-
tive waste contribute to the nuclear account and
this contribution is determined in accordance with
the Decree no. 416/2002 Coll. For example, the
CEZ energy company contributes with 50 CZK per
TMWh produced in its nuclear power plants. The
municipalities where the radioactive disposal sites
are located receive 1.5 mil CZK per year. Besides
contributing to the nuclear account, each holder of
the permission to operate a nuclear facility creates
a financial reserve for liquidation of such facility in
accordance with the Atomic Act. The finances are
collected throughout the entire operation of the fa-
cility and one of the duties of the RWRA is to check
these “savingsKregularly.

Radioactive B aste and its disposal
in the Bzech Republic

In terms of volume, the largest part of the radioactive
waste generated during the operation of Czech
nuclear power plants consists of low- and medium-
activity waste. It ceases to be radioactive in several
hundred years. The capacity of the radioactive
disposal site, which is operated by RWRA in the
Nuclear power plant Dukovany (55,000m?), is suf-
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ficient for both Czech nuclear power plants during
their entire lifetime. Low activity and medium activity
waste is also deposited in the former mine Richard
in the vicinity of Litoméfice. This disposal site with the
capacity of 8,000 m? stores also the radioactive
waste from projects in the field of health, industry
and research. The old mine Bratrstvi near Jachymov
with the capacity of 1,200 m?is used for waste con-
taining natural radionuclides. The capacity of these
disposal sites is sufficient for several decades.

High activity waste and the spent nuclear fuel will
be deposited in the underground disposal site. At
the moment, two suitable sites are being looked for
in accordance with the state policy for radioactive
waste treatment and spent nuclear fuel management
and should be selected by 2015. The disposal site
is expected to be put into service in 2065. Until
then, the producers must take care of high activity
waste and the spent fuel.

Currently, the spent nuclear fuel is deposited in the
Dukovany nuclear power plant in two repositories.
Temelin is finishing the construction of a repository.
As a backup option for the Temelin NPP, the CEZ
decided to build a buffer stock for spent fuel in the
locality of Skalka. The authorisation of this site is still
valid and it is now being explored. If the building
permission for the buffer stock in the Temelin nuclear
power plant is issued, Skalka will be conserved.

Ker® anent deposit

in the Bzech Republic

The threat for the environment caused by the nuclear
waste is eliminated by safe separation of waste from
its surroundings. Today, the radioactive waste and
spent nuclear fuel disposal is solved and implemented
in fully safe manner. The spent fuel containing high
activity waste may be deposited in underground
disposal sites. Permanent deposition of the highly
active radioactive waste and spent nuclear fuel is
postponed due to the development of technology
which enables to decrease the activity of such
waste and shorten the half-life of radionuclides con-
tained in the waste. Even without deploying these
technologies (that is during ,direct disposal), natu-
ral extinguishing of radionuclides and limiting the
evolution of the residual heat during the deposit will
facilitate later manipulation and decrease future
requirements on the size of the deposit site.

Postponing the deposition of the spent nuclear fuel
is also justified by possible use of this fuel as a raw
material for obtaining fresh nuclear fuel for the ope-
ration of the nuclear reactor in case it is economical.
Nuclear fuel contains approx. 30 times more energy
than can currently be obtained from it. Today, con-
struction of a similar disposal site in the USA in Ne-
vada Desert is under preparation (should be put into
service after 2010), in Sweden (should be put into
service in 2018) and in Finland (Olkiluoto — should
be put into service in 2020).
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Doslov redakce
Epilogue of the editorial board

Publikace ,Jaderna elektrarna Temelin — dostavba
3. a 4. bloku“ byla pripravena s podporou MPO
v rémci programu EFEKT.

The publication entitled “The Temelin nuclear power
plant — completion of units 3 and 4" has been prepared
with the support of the Ministry of Industry and Trade
within the EFEKT programme.

£FE KTenergie efektivné

VoIné navazuje na publikaci, kterou jsme vydali
v roce 2003 v ramci tehdejSiho Nakladatelstvi ARCH
(Jaderna elektrarna Temelin, ISBN: 80-86 165-78-7).
Na doporuceni redakeni rady jsme se rozhodli do
tohoto vydani nezaradit podrobnéjsi predstaveni
technologii uchaze¢d - Ucastnikl tendru na do-
stavbu. Radi bychom s nimi vefejnost seznamili
az po oficialnim predloZeni nabidek, pro které je
stanoven termin 2. Cervence 2012. Na podzim
tohoto roku proto planujeme vydani dalSiho dilu
publikace.

TEMELIN NUCLEAR POWER PLANT | COMPLETION OF THE BLOGKS 3 AND 4

Iltis a loose follow-up of the publication which we issued
in 2003 in the ARCH publishing house (The Temelin
nuclear power plant, ISBN: 80-86 165-78-7). On the
basis the recommendation from the editorial board,
we have decided not to include in this edition a more
detailed presentation of the technology of candidates
— participants in the tendering procedure concerning
the completion of Temelin. We would like to present
it to the public only after the bids have been officially
submitted, the deadline being the 2 July 2012.
In autumn of this year, we therefore plan to publish
another part of the publication.



Podékovani

Na tomto misté bych jménem redakce a vydavatele rad podékoval vSem, ktefi se podileli na priprave knizky
a za jejichZz pomoci a podpory jsme mohli publikaci pfipravit.

NaSe podékovani patfi zejména:

Panu prof. Ing. Vaclavu Havlickovi, CSc., rektoru
CVUT v Praze, za podporu projektu

panu Doc. Ing. FrantiSku Hezouckému za pomoc
se zpracovanim odbornych textd a supervizi re-
dakéniho zpracovani

panu Ing. Vladimirovi Poklopovi ze spole¢nosti
SKODA PRAHA Invest s.ro. (diive SKODA
PRAHA a.s.) zainformace k procesu projektovani
panu Ing. Janu Kantovi ze spolenosti CEZ, a. s.,
panu Ing. Karlu Pale¢kovi z UJV ReZ, a.s. a panu
prof. Ing. FrantiSku Hrdlickovi, CSc., dékanu Fakulty
strojni CVUT v Praze, za odborné poradenstvi

panu Richardovi Kokschovi ze spoleénosti CEZ,
a. s., pani Bc. Jané Novakové a panu Michalu
Talianovi ze spole¢nosti HOCHTIEF CZ a. s. a ddle
pani Olze Dvorecké ze spolecnosti SKODA
PRAHA Invest s.r.0., resp. SKODA PRAHA a.s.,
za poskytnuti fotografii, schémat a obrazkd

v neposledni fadé vSem respondentdm nasi
ankety a mnoha dalsim



Kpecial thanks

On behalf of the editorial board and the publisher, | would like to thank all those who participated in the preparation
of the book and without whose help and support we would not be able to complete the publication.

We would like to thank especially:

= prof. Ing. Vaclav Havli¢ek, CSc., Rector of the
Czech Technical University in Prague for supporting
the project

= Doc. Ing. FrantiSek Hezoucky for his assistance
and advice during the preparation of technical
texts and supervision of the editorial execution

= Ing. Viadimir Poklop from SKODA PRAHA Invest
s.r.0. (former SKODA PRAHA a.s.) for his infor-
mation about the design process

Ing. Jan Kanta from CEZ, a. s., and Ing. Karel
Palegek from UVJ ReZ, a.s. (Nuclear Research
Institute in ReZ), a.s. and prof. Ing. Frantiek
Hrdlicka, CSc., Dean of the Faculty of Mechanical
Engineering of the Czech Technical University
in Prague, for their expert advice

Mr. Richard Koksch from CEZ, a. s., Bc. Jana No-
vakova and Mr. Michal Talian from HOCHTIEF CZ
a. s. as well as Ms. Olga Dvorecka from SKODA
PRAHA Invest s.r.0. or SKODA PRAHA a.s., for
providing photographs, schemes and pictures

last but not least all the respondents of our survey
and many others
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HLAVNi OBOR PODNIKANI: ]
poradani odbornych akci pro ekonomicky vyznamné obory DOPRAVA | ENERGETIKA | STAVEBNICTVI | ICT.

Pro firmy z téchto obor( pomahame zajistit zZlepSeni pozice spolecnosti na ceském a mezinarodnim trhu ve spolupraci
s rezortnimi ministerstvy a zastupitelskymi ufady, a to formou:
B organizace celostatnich soutézi a mezinarodnich konferenci
ucasti na vyznamnych svétovych veletrzich a konferencich
organizace kurz( se specializaci na zvy$eni vykonnosti firmy
odborné prezentace spole¢nosti a zprostfedkovani kontaktu
zpracovani odbornych bulletind, studii a posudku.

Nasimi vyznamnymi partnery a klienty jsou Ministerstvo dopravy, Ministerstvo primyslu a obchodu, Ministerstvo
zivotniho prostfedi, Ministerstvo pro mistni rozvoj, Ministerstvo financi, Svaz dopravy, Statni fond dopravni
infrastruktury, Statni fond zivotniho prostiedi, Statni fond rozvoje bydleni, METROSTAV, EUROVIA, SUDOP,
VIAMONT, CEZ, CEPS, E.ON, PRE, ELTODO a mnohé dalsi spole¢nosti.

HLAVNi ZASADA SPOLECNOSTI:
PODNIKANI VNIMAME
JAKO SPOLECENSKOU ODPOVEDNOST.

TOP EXPO CZ buduje kvalitni tym a spolupracuje s pfednimi odborniky z oblasti tvorby podnikovych strategii,
marketingu, designu a samoziejmé i vystavnictvi, kongresové turistiky a cestovniho ruchu.

MAIN FIELD OF BUSINESS:
Organization of professional events with focus on economically important sectors TRANSPORTATION | ENERGY |
CONSTRUCTION | ICT.

We help to ensure companies position improvement on Czech and international markets in cooperation with
Czech ministries and embassies. Our main activities are:

organization of competitions on national level and international conferences
participation in international fairs and important conferences

organization of courses with focus on increasing business performance

company presentation, business contact

processing of newsletters, studies and reports.

Our major partners and clientsare Ministry of Transport, Ministry of Industry and Trade, Ministry of the Environment,
Ministry for Regional Development,Ministry of Finance, Transport Union, State Fund for Transport Infrastructure,
State Environmental Fund, State Housing Development Fund, METROSTAV, EUROVIA, SUDOP, VIAMONT,
CEZ, CEPS, E. ON, PRE, ELTODO and many other companies.

OUR BUSINESS PRINCIPLE:

WE SEE ENTREPRENEURSHIP
AS A SOCIAL RESPONSIBILITY.

TOP EXPO CZ cooperates with leading experts from areas containing business strategies, marketing, design,
exhibitions and tourism.

‘If"rJ ;..l")

TOP EXPO CZ
Belgicka 38 | 120 00 Praha 2 | IC: 28473311 | DIC: CZ28473311
www.top-expo.cz
e-mail: sekretatiat@top-expo.cz
tel.: +420 222 222 936
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