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MINISTR EMERGETIKY

Y Praze dne 26. dubna 1957
Cj. 01.2/ 1658/1957

Z¥izovaci listina

ndrodniho podniku Jadernd elektrdrna Bohunice.

Podle § 2 zékona ze dne 24. Fijna 1955 €. 51 Sb., o ndrodnich pod-
nicich a nékterfcn jiﬂFch hospodéd¥skych organisacich, z¥izuji v do-
hod? s ministrem financi ke dni 1, kvétna 1957 ndrodni podnik, Je-
muZ urduji ndzev, sidlo a zdkladni vyrobni progrem a sveruji maje-
tek takto :

A,

B,
C.

Fea

Ndzev : Jaderni elektrédrna Bohunice, ndrodni podnik

8idlo : Bohunice

Zékladni vyrobni program : provddéni a obstardvini praci vyply-
vajicich z funkce pFimého investora budované elekirarny se zvlast-
nim zamé¥enim na zajisténi hospodarﬂehc a kvalitniho provedeni di-
la podle pro;ektové a rczgﬂctove dokumentace ve 1lhdtdch Easového
plénu vystavby, jakoZ i vcCaeného a plynulého uvedeni budované
Elﬂiurmrﬂj do trValcho provozu v souladu se stdtnim pldnem rozvo-
je ndrodniho hospodifstvi ; pPiprava délnickjch a anEﬂyTBkD“tEBﬂF
ﬂlchjch kaﬂrﬁ pro hudoucl provoz budované elektridrny ;nrovadenl

Sech praci a Ukonh slouBicich hlavni &innosti, jakoZ i vydraova—
n1 a provozu Peditelstvi budovanéhc podniku 3 vyroha a doddvkas
elelctrické a tepelné energie z vlastnich za¥izeni uvedenych do
provozu v etapdech pied dobudovénim celého podniku a jeho uvedenim
do trvalého provozu.

lidrodni podnik uvedeny v oddilu A je pod¥izen hlavni sprivi elek--
trdren Bratislava ministerstva energetiky, se sidlem v Bratislavé.

Nérodni podnik uvedeny v oddilu A se zapile do podnikového rej-
St”liu ke dni 1, kvétna 1957.

Podle § 11 odet. 2 zdk, &. 51/1955 Sb. odnimdm ke dni 1. kvéina
1957 ze sprdvy hlavni gspravy elektrdren Bratislava ministerstva
energetiky majetek potrenn k nutnému vybaveni vedltelstvl budo-
vaneé elehtrarny, 8 hcspudara&yn pPislusSenstvim a EVEfqu tento
mjetek kstémuz dni do spravy ndrodniho podniku Jadernd elekirir-
na Bohunice. Rozsah prevadeneha majetku stanovi v podrobnostech

reditel hlavni sprdvy elekirdren Bratislava ministerstva energe~
tiky.

larodni podnik uvedeny v oddilu A vstupuje ke dni 1. kvéina 1957
vV priva a vavazky jez jeou @&4sti hospodé¥ského pFrislulenstvi
majetku uvedeného v oddilu F.



f

CH.

Rozsah hosgpodiiského p‘lBliEEPEtYl majetku uvedeného v
0ddilu F v pochybnosti ganovi Feditel hlavni sprdvy
elektréren Bratislava ministerstva energetiky.

lidrodnimu podniku uvedeném v oddilu A se priznava vSe-
uziteénost podle gzdkona ze dne 22, Cervence 1919 &is.

438 Sbe., 0 stdtni podpoFe pFi zahdjeni soustevné elektri-
gace.






50
ROKOV JADROVYCH ELEKTRARNI NA SLOVENSKU
YEARS OF NUCLEAR POWER PLANTS IN SLOVAKIA






ROKOV JADROVYCH ELEKTRARNI NA SLOVENSKU

JADROVA A VYRADOVACIA SPOLOCNOST
ENEL SLOVENSKE ELEKTRARNE
2007



Podakovanie

Publikdcia vznikla pri prileZitosti polstorocnice jadrovych elektrdrni na Slovensku

a je volnym pokracovanim knihy 40 rokov jadrovych elektrdrni na Slovensku.
Prindsa spomienky pamcdtnikov, ktoré sii vzdcne a zasluZia si, aby sa ich myslienky
Sirili dalej. Sii v nej uverejnené aj doteraz nepublikované fotografie, ktoré nielen

s pribidajicim casom nadobudli jedinecnii hodnotu.

Je zdroveri vyjadrenim obdivu, ticty a podakovanim vsetkym, ktori svoj Zivot spojili
s jadrovou energetikou.

Acknowledgement

The publication was prepared to celebration of semi-centennial anniversary

of nuclear power plants in Slovakia and presents a free sequel of book “40 years

of nuclear power plants in Slovakia”.

It contains memories of the observers that are valuable and merits spreading theirs
ideas. There are photos in the publication that up to now were not disclosed

and that have a unique value not due to their age only.

At the same time, the publication expresses an admiration, regard and
acknowledgement to all who joined their life with nuclear power.

SLOVENSKE

ELEKTRARNE h—
»4'

& ne. Javys



Content

Speech, Lubomir Jahnatek ...... ... ... .. 16
Speech, JozefValach . ... .. . 20
Speech, Paolo Ruzzini...... ... 26
Historic Aspects of ATNPP. ... ... 32
Historic Aspects of VINPP. ... ... . 56
Historic Aspects of V2 NPP ... .. 76
A Remembranceto Mochovece . ....... ... oot 84
Historic Aspects of VYZ ..o 98
Nuclear Power as an Integral Part of the Slovak Power Engineering . . . . .. 112
Under Control of Supervision. ...... ... 118
The State Health Regulation Performance in Nuclear Installations ... .. .. 138
JAVYS in the Slovak energy sector ......... ... ... .. il 148
Obsah

Prihovor, Lubomir Jahnatek. . .......... o oo oo 17
Prihovor, Ing. Jozef Valach...... ... ... . o i i 21
Prihovor, Paolo RUZZIND .« o v v vt et e e e e e e e e e 27
Historické aspekty JE AL, ...ttt 33
Historické aspekty JE VI, ..o 57
Historické aspekty JE V2 . ..o 77
Spomienka na Mochovee . ........ .o i i 85
Historické aspekty VYZ . ... ... . o 99
Jadrova energetika stcast slovenskej elektroenergetiky. .............. 13
Pod kontrolou dozoru. .. ... 19
Vykon $titneho zdravotného dozoru v jadrovych zariadeniach. . . ... .. 139

JAVYS v slovenskom energetickom sektore .. ..................... 149



1957 — 1966

1957

1. mdj — zaloZenie pod-
niku Jadrova elektrareni
Bohunice

1 May — establishment
of Bohunice Nuclear
Power Plant Company

1958

august — zaciatok vy-
stavby JE A1

August —start of A1 NPP
construction







1967 — 1976

1972

25. april — zaciatok vystavby
JE Vi

25 April - start of V1 NPP con-
struction

24. oktéber — dosiahnutie mini-
malneho kontrolovaného vyko-
nu reaktora JE A1

24 October — A1 NPP reactor
achieved first criticality

25. december — pripojenie JE
A1 do siete

25 December — A1 NPP was
phased to the grid

1976

december — zaciatok vystav-
by JE V2

December — start of V2 NPP
construction
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1977 — 1986
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22. februdr — odstavenie reakto-
ra JE A1 z dovodu nehody

22 February — A1 NPP reactor
was shut down after an acci-
dent
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1978

27. november — dosiahnutie
minimdlneho kontrolovaného
vykonu reaktora 1. bloku JE V1
27 November — V1 NPP Unit 1
reactor achieved first criticality
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17. december — uvedenie 1.
bloku JE V1 do skiisobnej pre-
vadzky

17 December — V1 NPP Unit 1
started trial operation

1979

rozhodnutie o ukonéeni pre-
vadzky JE A1
decision on A1 NPP shut-down

1980

15. marec — dosiahnutie mini-

maélneho kontrolovaného vyko-
nu reaktora 2. bloku JE V1

15 March — V1 NPP Unit 2 re-

actor achieved first criticality

26. marec — uvedenie 2. bloku
JE V1 do skusobnej prevadzky
26 March — V1 NPP Unit 2
started trial operation

1981

jun — zaéiatok vystavby JE Mo-
chovce

June — start of Mochovce NPP
construction
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1984

7. august — dosiahnutie mini-
malneho kontrolovaného vyko-
nu reaktora 3. bloku JE V2

7 August — V2 NPP Unit 3 reac-
tor achieved first criticality

20. august — uvedenie 3. bloku
JE V2 do skusobnej prevadzky
20 August — V2 NPP Unit 3
started trial operation

1985

2. august — dosiahnutie mini-
malneho kontrolovaného vyko-
nu reaktora 4. bloku JE V2

2 August — V2 NPP Unit 4 reac-
tor achieved first criticality

9. august — uvedenie 4. bloku
JE V2 do skusobnej prevadzky
9 August — V2 NPP Unit 4
started trial operation



1987 — 1996

1987

8. december — zaciatok pre-
vadzky tepelného napdjac¢a z JE
V2 do Trnavy

8 December — start-up of heat-
ing pipeline operation from V2
NPP to Trnava

1901

zaciatok realizacie malej rekon-
$trukcie JE V1

start of V1 NPP small recon-
struction implementation

1993

vznik Uradu jadrového dozo-

ru SR

establishment of the Nuclear
Regulatory Authority of the Slo-
vak Republic

ukoncenie realizdcie malej re-
konstrukcie JE V1

completion of the V1 NPP
small reconstruction implemen-
tation

1994

1. november — zaloZenie ak-
ciovej spoloénosti Slovenské
elektrarne

1 November — establishment of
Slovenské elektrdrne, joint-stock
company

1996

1. janudr — vznik zavodu SE,

a. s. — Vyradovanie jadrovo-
energetickych zariadeni, zaob-
chadzanie s radioaktivnymi od-
padmi a vyhorenym palivom

1 January — establishment of
SE, a.s. branch company — De-
commissioning of Nuclear In-
stallations, Radioactive Waste
and Spent Fuel Treatment

april — zadiatok realizécie po-
stupnej rekonstrukcie JE V1
April — start of V1 NPP gradual
reconstruction implementation







1997 — 2007

1997

december — zaciatok prevadzky
tepelného napdjaca z JE V2 do
Leopoldova a Hlohovca
December — start-up of heating
pipeline operation from V2 NPP
to Leopoldov and Hlohovec

1998

9. jun — dosiahnutie minimal-
neho kontrolovaného vykonu
1. bloku JE Mochovce

9 June — Mochovce NPP Unit 1
reactor achieved first criticality

28. oktéber — zaciatok skuisob-
nej prevadzky 1. bloku JE Mo-
chovce

28 October — Mochovce NPP
Unit 1 started trial operation

1999

september — rozhodnutie vlady
SR o odstaveni JE V1
September — Slovak Govern-
ment decided on shut-down of
V1 NPP

1. december — dosiahnutie pr-
vého kontrolovaného vykonu
reaktora 2. bloku JE Mochovce
1 December — Mochovce NPP
Unit 2 reactor achieved first
criticality

2000

22. marec — zaciatok skasob-
nej prevadzky 2. bloku JE Mo-
chovce

22 March — Mochovce NPP
Unit 2 started trial operation

jun — ukonéenie realizécie po-
stupnej rekonstrukcie JE V1
June — completion of gradual
reconstruction implementation
of the V1

2001

1. jul - vytvorenie zdvodu SE-
MO34

1 July — establishment of the
SE-MO34 branch




2005

6. jul — vytvorenie spolo¢nosti
GovCo, a. s.

6 July — establishment of Gov-
Co, a.s. Company

2006

1. april — prevzatie zodpoved-
nosti GovCo, a. s. za prevadz-
kovanie JE V1, vyradovanie jad-
rovoenergetickych zariadeni,
zaobchdadzanie s radioaktivnymi
odpadmi a vyhorenym jadro-
vym palivom

1 April = GovCo, a.s. took over
responsibilities for operation of
V1 NPP, decommissioning of
nuclear power facilities, radio-
active waste and spent nuclear
fuel treatment

28. april — podpis zavere¢nych
dokumentov o predaji 66 % ak-
cii SE, a. s. talianskemu inves-
torovi Enel-u

28 April - closing documents
on sale of 66% of SE, a.s.
shares to the Italian investor
Enel were signed

7. august — zmena nazvu spo-
lo¢nosti GovCo na Jadrova vy-
radovacia spolo¢nost, a. s.

7 August — the name of Gov-
Co Company was changed to
Jadrovd vyradovacia spoloénost,
a.s. (Nuclear Decommissioning
Company)

31. december — odstavenie 1.
bloku JE V1

31 December — V1 NPP Unit 1
was shut-down

2007

februar — rozhodnutie o dostav-
be 3. a 4. bloku JE Mochovce
February — decision about com-
pletion of the Mochovce NPP
Units 3, 4




LuBOMIR JAHNATEK
the minister of economy
of the Slovak Republic
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SPEECH

Ladies and Gentlemen,

Safety of energy supplies represents nowadays one of the highest priorities
of the energy policy of the European Union, and is one of the long-term objec-
tives of the energy policy of the Slovak Republic as well. It is the nuclear energy,
which contributes to this objective significantly on national and European level
as well as on world-wide level, and it is considered by many states as the en-
ergy source of future.

Together with an increasing import dependency and new risks related to
that, the safety policy of energy supplies finds its way to the centre of the state
policies of the European Union states along with energetic efficiency. The reason
is simple — serious dropouts in supplies would have a destructive impact on
economy and functioning of society. Therefore this fact demands conceptions
which will enable definition and limitation of risks.

The essential challenge of the energy policy of the Slovak Republic is to pro-
vide such volume of electricity production which can cover demand on economic
efficient principle. Within the solving of this strategic task it will be necessary,
besides other issues, to replace the power plants being decommissioned in a
way which would secure minimal impact on the environment and would not im-
pair competitiveness of the Slovak economy.

The nowadays nuclear energy generates almost one third of the European
Union electric energy. In Slovakia as much as 67 percent of generated electric
energy has its origin in fission reaction. Nuclear energy contributes simultaneously



PRfHOVOR

Vazené damy, vaZeni pani,

bezpec¢nost dodavok energie v sti¢asnosti predstavuje jednu z najvy$sich
priorit energetickej politiky Eur6pskej tinie a je aj jednym z dlhodobych cie-
lov energetickej politiky Slovenskej republiky. Prave jadrova energetika vy-
znamne prispieva k dosahovaniu tohto ciela na narodnej, eurépskej, ako aj
celosvetovej Grovni a mnohé §taty ju povazuji za vyznamny zdroj energie
budtcnosti.

So zvy$ujtcou sa dovoznou zavislostou a s tym spojenymi novymi rizi-
kami sa popri energetickej efektivnosti do centra energetickych politik §ta-
tov EU dostéva politika bezpe¢nosti dodavok energie. D6vod je jednoduchy
— zavazné vypadky v dodavkach by mali de$truktivny dopad na hospodar-
stvo a fungovanie spolo¢nosti a tento fakt si vyzaduje koncepcie, ktoré buda
schopné definovat a obmedzit rizika.

Zakladnou vyzvou energetickej politiky SR je zabezpecenie takého obje-
mu vyroby elektriny, ktory pokryje dopyt na ekonomicky efektivnom prin-
cipe. V ramci rieSenia tejto strategickej tilohy bude okrem iného potrebné
nahradit odstavované zariadenia na vyrobu elektriny tak, aby sme minima-
lizovali dopad na Zivotné prostredie a nezhorsila sa konkurencieschopnost
hospodarstva Slovenska.

Jadrova energetika v sti¢asnosti generuje takmer tretinu elektriny Eu-
ropskej iinie. Na Slovensku ma dokonca 67 percent vyrobenej elektriny p6-
vod v §tiepnej reakcii. Jadrova energia prispieva sticasne ku vetkym trom

LUuBOMIR JAHNATEK

minister hospoddrstva SR
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SPEECH

Nuclear energy contri-
butes simultaneously to
all three energy policy
objectives of the com-
munity which are the
following: safety of sup-
plies, competitiveness
and the environmental
sustainability.

18

to all three energy policy objectives of the community which are the following:
safety of supplies, competitiveness and the environmental sustainability.

The Slovak Republic decided to make use of nuclear energy 50 years ago.
This has brought a new view on power plants operation culture, provided the
development of science and technology as well as modern industries, and have
trained thousands of excellent specialists.

It is said that to activate a nuclear reactor is like to touch the eternity. Slova-
kia has experienced this kind of touch a few time, and | believe it will happen in
the future as well. Certainly safety maintenance, maximal efficiency, saving of
the environment and reasonable prices should be implied.



cielom energetickej politiky spolo¢enstva, ktorymi stt bezpe¢nost dodavok,
konkurencieschopnost a environmentilna udrzatelnost.

Slovenska republika sa rozhodla vyuzivat jadrovil energiu uz pred 50
rokmi. Prinieslo ndm to novy pohlad na kultaru prevadzkovania elektrarni,
zabezpecilo rozvoj vedy a techniky, modernych priemyselnych odvetvi a vy-
gkolilo tisice vynikajtacich odbornikov.

Hovori sa, Ze spustit jadrovy reaktor je ako dotkntt sa ve¢nosti. Sloven-
sko takymto dotykom preslo uz viackrit a ja verim, Ze e$te sa tak stane aj
v budtcnosti. Samozrejme, pri zachovani vysokej bezpe¢nosti, maximalnej
efektivnosti a $etreni Zivotného prostredia a za primerané ceny.

PRIHOVOR

Jadrovd energia
prispieva sucasne

ku vietkym trom cielom
energetickej politiky
spolocenstva, ktorymi
st bezpecnost doddvok,
konkurencieschopnost’
a environmentdlna
udrZatelnost.
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SPEECH

JozEF VALACH

Chairman of the Board

of directors and General

director of Jadrovd

a vyradovacia spolocnost, a. s.

(Nuclear and Decommission-

ing Company). Dear friends,

On May the 1st, 1957 was Mr. Jan Tom¢ik given a directory decree of a new
company — Bohunice Nuclear Power Plant. Some moths it resided at Hlavna
spréava elektrarni (Power plants Headquarters) in Bratislava. This act started al-
ready 50 years history of nuclear power plants in Slovakia. Is it a lot or a few?

From a realistic and noninterested point of view it was a very daring step
supported not only by a high quality of manufacturing basis of former Czecho-
slovakia, but also by professional potential of the employees in electrotechni-
cal, machinery, and chemical sectors. Considering the area of the country and
number of its inhabitants, it was really an admirable step. However, regarding
the results reached in nuclear power, Slovakia can be ranked among developed
countries in this area. Only most developed countries in the world oriented
their attention to nuclear power development to support their power needs at
the end of 5oties. It was an age when this sector was only in the beginnings as
for real industrial use; first world nuclear power plant with an output of 5 MW
started its operation in June 1954 at Obinisk in the USSR. Despite this fact the
newly created company Bohunice Nuclear Power Plant specified their order for
supply of nuclear installations to Jaslovské Bohunice locality by the end of 1957.
It is necessary to look up to the decisions, which were done 50 years ago with
respect. Their result is education of large number of specialists in this area; the
specialists employed in significant organs and organizations in the whole world.
Bohunice became the most significant locality for preparation and education

20



PRfHOVOR

VaZeni priatelia,

1. méja 1957 dostal Ing. Jan Tom¢ik do rik riaditelsky dekrét dovtedy es-
te neexistujiiceho podniku Jadrova elektrareit Bohunice. Prvé mesiace bola
jeho sidlom Hlavna sprava elektrirni v Bratislave. Tymto aktom sa odstar-
tovala dnes uz 50-ro¢na histéria jadrovych elektrarni na Slovensku. Je to
vela, alebo malo?

Z redlneho a nezainteresovaného pohladu to bol velmi odvazny krok,
ktory bol podporeny nielen vysokou kvalitou vyrobnotechnickej zakladne
byvalého Ceskoslovenska, ale hlavne odborného potenciilu pracovnikov
v elektrotechnickom, strojarskom a chemickom sektore. Vzhladom na vel-
kost krajiny a pocet jej obyvatelov to bol skuto¢ne obdivuhodny krok. Ked
vSak hodnotime dosiahnuté vysledky v oblasti jadrovej energetiky, moze sa
Slovensko radit medzi vyspelé krajiny v tejto oblasti. Koncom 50-tych rokov
naozaj len najrozvinutej$ie krajiny sveta orientovali svoju pozornost pri za-
bezpecovani svojich energetickych potrieb na rozvoj jadrovej energetiky.
Bola to doba, ked toto odvetvie v redlnom priemyselnom vyuzivani bolo len
v plienkach, ved prva atémova elektraren na svete s vykonom 5 MW zacala
pracovat v juni 1954 v Obninsku v ZSSR. Napriek tejto skuto¢nosti novo-
vytvorena spolo¢nost Jadrova elektrarett Bohunice este do konca roka 1957
$pecifikovala svoju objednivku na dodavku jadrového zariadenia do lokality
Jaslovské Bohunice. Skuto¢ne s tctou je potrebné pozerat na rozhodnutia
spred pitdesiatich rokov. Ich vysledkom je vychova velkého poc¢tu odborni-

ING. JozEF VALACH
predseda predstavenstva
a generdlny riaditel Jadrovej

a vyradovacej spolocnosti, a. s.
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It is necessary to look
up to the decisions
from 50 years ago with
respect. Their result

is education of great
number of specialists
in this area;

the specialists employed
in significant organs
and organizations

in the whole world.
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of personnel, specialists for all areas necessary for nuclear power installations
operation. University community has been also oriented to this trend of prepa-
ration of highly educated specialists for nuclear power specialization. In 1958
the Faculty of Electrical Engineering of the Slovak Technical University created a
work-place of linear accelerators and in 1961 the Department of Nuclear Physics
was established. As time went on, similar departments for education of nuclear
power specialists have been created also at the other universities.

However, it was not a simple way. The construction of the first NPP A1 lasted
until 1972 and it was also necessary to pay the “freshman tax”. A short stage of
its operation was definitely finished by an accident in 1977. Well, without this
tuition it would be impossible to experience the successful years of nuclear
power usage:

Jaslovské Bohunice location:

Nuclear power plant V1:

Unit 1 from 1978 to 2006

Unit 2 from 1980 — planned end of operation is 31st of December 2008
Nuclear power plant V2:

Unit 1 from 1984

Unit 2 from 1985

Mochovce location:

EMO 1, 2

Unit 1 from 1998

Unit 2 from 1999

EMO 3, 4

Unit 3 under construction, a decision for completion has been taken
Unit 4 under construction, a decision for completion has been taken

Is it a lot or a few ? We hear this question from “non-specialists” visitors in
the individual nuclear power plants. They look up to these complicated instal-
lations with an admire and their admire is even greater when they realize that
the completion of Mochovce NPP, Units 1&2 used the experience with nuclear
power plant construction completely and this completion was in full adminis-
tration of Slovak specialists. Nowadays, Slovakia has at its disposal remarkable
specialists in NPP construction, operation, as well as nuclear power installations
liquidation. It would be an extreme hazard to lose such specialists in the time



kov z tejto oblasti, odbornikov, ktori pésobia vo vyzna¢nych organoch a or-
ganizaciach na celom svete. Bohunice sa stali najvyznamnej$ou lokalitou na
pripravu a vychovu pracovnikov, §pecialistov pre vietky oblasti potrebné pri
prevadzke jadrovoenergetického zariadenia. Tomuto trendu, priprave vysoko-
$kolsky vzdelanych odbornikov pre oblast jadrovej energetiky, sa orientovala
aj univerzitna obec. V roku 1958 Elektrotechnicka fakulta Slovenskej vysokej
gkoly technickej zriadila pracovisko linedrnych urychlovacov a v roku 1961
vznikla katedra jadrovej fyziky a techniky. Postupne sa vytvarali pracoviska
na vychovu odbornikov v jadrovej energetike aj na ostatnych slovenskych
vysokych §kolach a univerzitach.

Nebola to v8ak cesta jednoducha. Ved vystavba prvej JE A1 trvala az do ro-
ku 1972 a bolo treba zaplatit aj ,novacikovska“ dan. Kratka etapa jej prevadz-
kovania sa definitivne ukoncila nehodou v roku 1977. No bez tohto $kolného
by neprisli tispe§né roky priemyselného vyuzivania jadrovej energetiky:

Lokalita Jaslovské Bohunice:

Jadrova elektrareni Vi:

1. blok od 1978 — do 2006

2. blok od 1980 — planované ukoncenie prevadzky 31.12. 2008
Jadrova elektrarent Va:

1. blok od 1984

2. blok od 1985

Lokalita Mochovce:

EMO 1, 2

1. blok 0od 1998

2. blok od 1999

EMO 3, 4

3. blok rozostavany, rozhodlo sa o dostavbe
4. blok rozostavany, rozhodlo sa o dostavbe

Vela alebo mélo? Tato otdzku dostavame pri navstevach ,neodbornikov®
v jednotlivych jadrovych elektrarfiach. S obdivom pozerajii na tieto zloZi-
té zariadenia a ich obdiv je o to vicsi, ked si uvedomime, Ze pri dostavbe
EMO 1, 2 sme plne zuZitkovali sktsenosti s vystavbou jadrovych elektrarni
a tito dostavba bola v plnej rézii slovenskych odbornikov. Dnes Slovensko
disponuje vynikajucimi $pecialistami v oblasti vystavby JE, ich prevadzko-

PRIHOVOR

Skutocne s tictou je
potrebné pozerat na
rozhodnutia spred
pdtdesiatich rokov. Ich
vysledkom je vychova
velkého poctu odborni-
kov z tejto oblasti, od-
bornikov, ktori pésobia
vo vyznacnych orgd-
noch a organizdcidch
na celom svete.
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Let me express my
regard and humility

to thank all the people
who has taken part at
creation of the 50-year-
history of nuclear power
plants in Slovakia.
Nuclear power has
grown up and it has
confirmed its significant
position in safe,

reliable, and ecologic
electricity supply.

24

when professional community in the whole world realizes the irreplaceable po-
sition of nuclear power in the fight against the greenhouse effect. Orientation
of Slovakia to nuclear power is not an unsubstantial lust for a ,,nuclear lobby*; it
is an objective necessity at construction of power safety of electricity supply for
economy and population in Slovakia. Slovakia, a country poor regarding natural
power sources, made the right step 50 years ago.

Let me express my regard and humility to thank all the people who has taken
part at creation of the so-year-history of nuclear power plants in Slovakia. Nu-
clear power has grown up and it has confirmed its significant position in safe,
reliable, and ecologic electricity supply.



vania a rovnako aj v oblasti likvidacie jadrovoenergetickych zariadeni. Bolo
by obrovskym hazardom prist o tychto odbornikov v ¢ase, ked si odborna
verejnost na celom svete uvedomuje nezastupitelné miesto jadrovej energe-
tiky v boji proti hrozbe sklenikového efektu. Orienticia Slovenska na jadro-
vl energetiku nie je Ziadna neopodstatnena tiizba urditej ,jadrovej loby“, je
to objektivna nevyhnutnost pri budovani energetickej bezpe¢nosti dodavok
elektriny potrebdm hospodarstva a obyvatelom Slovenska. Slovensko, kra-
jina chudobna na prirodzené energetické suroviny, vykrocilo pred 5o-timi
rokmi spravnym krokom.

Dovolte mi, aby som s tictou a pokorou podakoval vietkym, ktori sa podie-
lali, resp. stale sa podielaji1 na tvorbe 50-ro¢nej histérie jadrovych elektrarni
na Slovensku. Jadrova energetika dospela a potvrdila, Ze ma vyznamné po-
stavenie v bezpe¢nych, spolahlivych a ekologickych dodavkach elektriny.

PRIHOVOR

Dovolte mi, aby som
s tctou a pokorou
podakoval vietkym,
ktori sa podielali,
respektive stdle sa
podielajii na tvorbe
50-rocnej histdrie
Jadrovych elektrdrni
na Slovensku. Jadrovd
energetika dospela

a potvrdila, Ze md
vyznamné postavenie
v bezpecnych,
spolahlivych

a ekologickych
doddvkach elektriny.
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PaoLo RuzziNi

The Chairman of the Board
of Directors and General
Director of Slovenské elek-
trdrne, a. s.

Ladies and Gentlemen,

| am honoured to have a chance to write these words and celebrate —together
with you — the first steps on the path of nuclear power industry, which started
in Jaslovské Bohunice in 1957. At the times, nuclear power gained attention
thanks to rapid industrial development in post-war era followed by increased
electricity consumption. Pioneers of nuclear power in Slovakia were rewarded
by success 15 years later — the first atomic reactor commissioned in 1972. Even
though the A1 nuclear power plant was shut down in 1977, experience inherited
by first engineers, constructors and operators of the power plant were unique
and highly professional.

Fathers of nuclear power in Slovakia, as well as those who can’t be with us
today to share their feelings and memories, have a reason for pleasure. The
heritage from the past has got its irreplaceable place in the future. Slovenské
elektrarne and Enel want to be a part it. We will invest almost SKK 70 billion in
power uprate and modernisation of the Bohunice V2 nuclear power plant and
in completion of the Mochovce nuclear power plant Units 3 and 4, which will be
the state-of-the-art and most effective nuclear power plant in Slovakia as soon
as in 2012. It will have been exactly 40 years since the A1 commissioning in Jas-
lovské Bohunice.
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PRfHOVOR

Vazené damy a pani,

som pocteny, Ze mam moznost napisat tieto riadky a oslavit tak s vami
prvé kroky na ceste jadrovej energetiky, ktora zacala v Jaslovskych Bohuni-
ciach v roku 1957. Jadrova energetika si v tych ¢asoch ziskala pozornost vda-
ka rychlemu priemyselnému rastu v povojnovej ére, nasledovanému rastom
spotreby elektriny. Pionieri jadrovej energetiky na Slovensku boli odmenenti
aspechom o pitnast rokov neskor, s prvym atdomovym reaktorom sprevadz-
kovanym v roku 1972. Napriek tomu, Ze jadrova elektrareri A1 bola odstavena
vroku1977, skisenosti zdedené prvymi inziniermi, konstruktérmi a opera-
tormi tejto elektrarne boli jedine¢né a na vysokej profesionalnej tirovni.

Otcovia jadrovej energetiky na Slovensku, aj ti, ktori tu dnes nemézu
byt s nami, aby sa podelili o svoje pocity a spomienky, maji dévod na ra-
dost. Dedi¢stvo minulosti ma v budtcnosti svoje nenahraditelné miesto.
Slovenské elektrarne a Enel chct byt jeho stcastou. Investujeme takmer
70 milidrd kortin do zvy$enia vykonu a modernizicie Jadrovej elektrarne
Bohunice V2 a do dostavby Jadrovej elektrarne Mochovce 3 a 4, ktord bude
najmodernej$ou a najefektivnej$ou jadrovou elektrariiou na Slovensku uz
v roku 2012. To je presne 40 rokov od uvedenia elektrarne A1 v Jaslovskych
Bohuniciach do prevadzky.

Paoro Ruzzint
predseda predstavenstva
a generdlny riaditel

Slovenskych elektrarni, a. s.
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We will invest in
completion of the
Mochovce nuclear
power plant Units 3
and 4, which will be

the state-of-the-art and
most effective nuclear
power plant in Slovakia
as soon as in 2012.
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We appreciate the possibility of working on this important project with former
and current employees of Bohunice and Mochovce nuclear power plants, Enel
Company, scientists of Slovak universities, experts of JAVYS, staff of the Nuclear
Regulatory Authority of the Slovak Republic and priceless support of other Slovak
authorities and the Slovak Government. Jointly we are able to continue in work
on our common goal — cost-effective, environment-friendly, price-available, sta-
ble and safe electricity supplies for Slovakia and neighbouring markets.

Once more I'd like to thank you all for this honest opportunity.



PRIHOVOR

Vazime si moznost pracovat na tomto délezitom projekte s byvalymi  [nvestujeme do
a stcasnymi zamestnancami z Jadrovej elektrarne Bohunice, Jadrovej elek-
trdrne Mochovce, zo spolo¢nosti Enel, s vedcami zo slovenskych univerzit,
odbornikmi z JAVYS-u, ludmi z Uradu jadrového dozoru SR a s neoceni-
telnou podporou dalsich slovenskych tiradov a vlady Slovenskej republiky.
Spolu vieme pokracovat v praci na naom spolo¢nom cieli — ndkladovo efek-
t1\lrnych, o/hladuplnych.k prirode, cenovo dostuPrllych, stabilnych a bezpe¢- jadrovou elektrdriiou
nych dodavkach elektriny pre Slovensko a okolité trhy.

. Lo 11 AR na Slovensk
Este raz vietkym dakujem za tGto Cestni prilezitost. (z Slov u
uZ v roku 2012.

dostavby Jadrovej
elektrdrne Mochov-
ce 3 a 4, ktord bude
najmodernejSou

a najefektivnejSou
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HISTORIC ASPECTS
OF A1 NPP

JAN Tomcik
the first director
of Bohunice NPP

It has been half a century since the Nuclear Power Plant Bohunice (EBO) was
founded, giving us an opportunity to look back at the previous years, characterized
by more than one generation of workers in their active effort to control nuclear
power for peace purpose.

At the beginning of 1950’s, it was beyond any question the conventional
sources would not be sufficient for power engineering development in the former
Czechoslovakia. With lignite beds in the western part of the country, the eastern
and middle parts lacked such means except for water resources. Yet the rapid
post-war increase in power needs (pursuant to the so-called GE 60 Plan) could
not have been covered by construction of coal-burning plants with 1170 MW units
in the 1960’s and 70’s.

It was as early as in 1954 when the first contemplations were made in
Czechoslovakia about the possibility to use nucleic energy for power purposes.
In April 1955, an inter-governmental agreement was signed with the former Soviet
Union on help during research and utilization of nuclear power, specifically help
during construction of the Nuclear Research Institute (U)V) in Reza near Prague.
Results of the 1st Geneva Conference on peaceful utilization of nuclear power
from August 1955 was a considerable impulse for us. In many countries around
the world, the conference was characterized by plans to construct nuclear power
plants, even though certain euphoria prevailed over real perception how difficult
is the road leading to implementation of these goals.

In summer 1955, a lucrative offer came from Moscow to help Czechoslovakia
not only construct the first nuclear power plant, but also to build a whole new
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HISTORICKE
ASPEKTY JE Al

Uplynulo uZ pol storocia od vzniku podniku Jadrova elektrareti Bohunice
(EBO) a je to prileZitost pozriet sa na uplynulé roky, ktoré prezili uz viaceré
generacie pracovnikov v aktivnom usili pri zvladani jadrovej energie pre
mierové tcely.

Na zadiatku pitdesiatych rokov minulého storocia bolo nesporné, Ze v by-
valom Ceskoslovensku nebudi stacit pre rozvoj energetiky klasické zdroje.
Loziskd hnedého uhlia sa nachadzali na zdpade republiky a stred a vychod
boli okrem vodnych zdrojov bez takychto moznosti. Pritom povojnovy prud-
ky narast potreby energii nebolo mozné (podla takzvaného planu GE 6o)
pokryt v Sestdesiatych a sedemdesiatych rokoch vystavbou uholnych elek-
trarni s blokmi 10 MW.

Uz v roku 1954 sa zacalo v Ceskoslovensku uvazovat o moznosti vyuZitia
energie jadra pre energetické ti¢ely a v aprili 1955 sa uzavrela medzivladna
dohoda s byvalym Sovietskym zvizom o pomoci pri vyskume a vyuziti jad-
rovej energie a konkrétne o pomoci pri vystavbe Ustavu jadrového vyskumu
(UJV) v ReZi pri Prahe. Nemalym impulzom aj pre nés boli vysledky prvej
Zenevskej konferencie v auguste 1955 o mierovom vyuziti jadrovej energie.
Tato konferencia sa niesla vo viacerych $tatoch sveta v znameni planov na
vystavbu jadrovych elektrarni a urcita euféria prevladala nad redlnymi pred-
stavami o naro¢nosti cesty na zvladnutie tychto zimerov.

V lete roku 1955 prisla lukrativna ponuka z Moskvy poméct Ceskosloven-
sku pri vystavbe nielen prvej jadrovej elektrarne, ale aj celého nového odvetvia
jadrového priemyslu. Tato pomoc sa orientovala na vystavbu vyskumno-vy-

ING. JAN Tomc&ix
prvy riaditel podniku
Jadrovd elektrareri Bohunice
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1) Odvoz zeminy zo sta-
vebnej jamy
Soil transport from
foundation pit

34

branch of nuclear industry. This help was focused at construction of a research-

developmental power plant with a natural uranium reactor, cooled by carbon
dioxide and moderated by heavy water.

At the beginning of 1956, a pressurized vessel reactor was adopted at ne-
gotiations in Moscow, since the Czechoslovak heavy industry had real poten-
tial to meet such assignment. According to the possibility to produce a large
pressurized reactor vessel, A1 power was specified at 150 MWe; the reactor was
marked as KS-150.

The A1 power plant was to verify possibilities of energetic utilization of the
natural uranium reactor and was sort of a demonstrative nuclear power plant.
Appropriateness of this procedure was supported by implementation of similar
purposes to use unenriched uranium in France, Canada, Great Britain, Sweden
and other countries. Czechoslovakia thus became a verifier of one type of nu-
clear power plants. The pursuit of early implementation climaxed in 1956 when
the inter-governmental agreement between Czechoslovakia and Soviet Union
on construction of an industrial-research nuclear power plant in our country
was signed.

On 1 May 1957, the Ministry of Energetics founded the company Jadrova
Elektraren Bohunice (Bohunice Nuclear Power Plant) as a division of direct de-
veloper in order to secure construction, prepare operation and operate the first



vojovej elektrarne s reaktorom na prirodny uran, chladenym oxidom uhli-
¢itym a moderovanym tazkou vodou.

Zadiatkom roku 1956 bol na rokovani v Moskve prijaty typ reaktora
s tlakovou nadobou, pretoze ¢eskoslovensky tazky priemysel mal redlne
predpoklady zvladnut takého zadanie. Podla moZnosti vyroby velkej tla-
kovej nadoby reaktora sa spresnil vykon A1 na 150 MWe s oznadenim re-
aktora KS-150.

Elektraren A1 mala overit moZnosti energetického vyuzitia reaktora na
prirodny urdn a mala charakter demonstracnej jadrovej elektrarne. Sprav-
nost tohto postupu sa tieZ opierala o realiziciu obdobnych zdmerov vyuzi-
tia neobohateného uranu vo Franctzsku, Kanade, Velkej Britanii, Svédsku
a inde. Ceskoslovensko sa takto stalo overovatelom jedného z typov jadro-
vych elektrarni. Zavi$enim snah o skor realiziciu bola v roku 1956 uzavre-
t4 medzivladna dohoda vlad Ceskoslovenska a Sovietskeho zvizu o vystavbe
priemyslovo-vyskumnej jadrovej elektrarne u nas.

Nasledne vytvorilo Ministerstvo energetiky k 1. maju 1957 podnik Jadro-
vi elektraren Bohunice ako Gtvar priameho investora, Glohou ktorého bolo
zabezpe(it vystavbu, pripravit prevadzku a previdzkovat prvii ¢eskosloven-
skt atébmovi elektrareti. Dotvoril sa dodavatelsky systém: Skodove z4vo-
dy Plzen sa stali generdlnym dodavatelom technologickej ¢asti, Hydrostav

2)

Betonaz zakladovej
dosky hlavného
vyrobného bloku

Concreting the base
plate of main reactor
building

Betonaz zakladovej
dosky hlavného
vyrobného bloku

Concreting the base
plate of main reactor
building
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4) Panordma stavby v lete
1962
Panorama of the site
in summer 1962

36

Czechoslovak nuclear power plant. The following supplier system was created:

Skoda Plant in Plzen became the main contractor of the structural part, while
Energoprojekt Praha the main designer.

In this article, | would not like to state enumerative description of events,
however, | must highlight some of the most important moments.

The issue how the design documentation was processed needs a separate
remark. In spite of work on the technical design of the A1 power plant as early
as 1956 — 1960 in the Leningrad Design Institute, LOTEP, in presence of EGP
designers, expert engineers from Skoda Plzen and other decisive finalists, the
prepared technical Basid Design was not supported by results of experimental
work to such a depth and extent so that the documentation could be deemed
sufficient for further preparation of the power plant.

In late 1957, when the basic design in an approval stage, the government or-
dered CSAV to found a special committee to assess determinative technologi-
cal equipment of the power plant. At the same time, another extensive list was
created, containing a list of research and development works necessary for con-
struction of determinative non-standard equipment and for the executive design
of the power plant. Based on the gained results, LOTEP prepared a so-called cor-
rected technical design that was finished as late as in 1960. The modifications
included e.g. change of diameter of reactor core and vessel, transport-techno-



Bratislava generadlnym dodavatelom stavebnej ¢asti a Energoprojekt Praha
generadlnym projektantom.

Nechcem v mojom prispevku taxativne popisovat vyvoj udalosti, ale chcem
poukazat len na niektoré najzavaznejsie momenty.

Samostatn zmienku si zasl(Zi problematika spracovavania projektovej
dokumentacie. Napriek pracam na technickom projekte elektrarne A1 uz v ro-
koch 1956 az 1960 v leningradskom projektovom tstave LOTEP za Gcasti
projektantov EGP a $pecialistov — konstruktérov Skoda Plzet a dal$ich roz-
hodujtcich finalistov, spracovany technicky — ivodny projekt nebol doloZeny
vysledkami experimentalnych prac v takej hibke a rozsahu, aby dokumenté-
ciu bolo moZno povazovat za dostatoénti na daliu pripravu elektrarne.

Na konci roku 1957 pri schvalovani ivodného projektu vlada ulozila CS-
AV zriadit osobitni komisiu na postdenie rozhodujicich technologickych
zariadeni elektrarne. Komisia pracovala velmi zodpovedne a $pecifikovala
vietky zndme a nedorie$ené problémy. Sti¢asne sa urcil dalsi $iroky zoznam
vyskumnych a vyvojovych prac nevyhnutnych na vystavbu rozhodujtcich
nestandardnych zariadeni a pre vykonavaci projekt elektrarne. Na zaklade
ziskanych vysledkov sa potom spracoval v LOTEP-e tzv. korigovany tech-
nicky projekt, ktory bol v§ak dokonceny az v roku 1960. Doglo napriklad
k zmene priemeru aktivnej zény a nadoby reaktora, transportno-technolo-
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5) Vystavba medzistrojov-

6)

ne

Construction of in-
termediate electrical
building

Vystavba reaktorovej
saly

Construction of reac-
tor hall
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logical part, workshop of fuel cartridge installation in the main reactor building

was complemented, etc.

Even though the Russian party recommended starting the construction of
the main reactor building in 1960 — 61, such recommendation could not suffice,
since the suppliers’ sphere had net performed research-development works of
the determinative equipment. Under hardened conditions and after thorough
analysis, the Ministry of Fuels and Energetics gave its consent to start excava-
tion works of the main reactor building. It was during these works that modifi-
cations in the founding were made and the foundation slab was widened by 8
meters in the area of the future fuel assembly workshop; another decision made
was the entrance corridor under the reactor.

In the first half of the 1960’s it was clear the work to be done was not only
completion of the research-development works necessary to prepare the de-
sign documentation of executive designs, but also to build new capacities in
significant engineering and metallurgical companies that were to be equipped
with unprecedented machinery. Delayed development work, need to build new
production capacities and time necessary for implementation thereof caused
the originally requested deadline of delivery of technological equipment for
the construction in 1958 — 61 virtually took another seven or eight years. What
needs to be said though, is that EBO, the investor, ordered from Skoda Plzen



gickej casti, doplnila sa dieltia pre montdz palivovych ¢lankov v hlavnom
vyrobnom bloku a iné.

Napriek tomu, Ze sovietska strana odporucila zacat s vystavbou hlavného
vyrobného bloku v rokoch 1960 — 61, takéto odporucenie nemohlo postaco-
vat, ked v dodéavatelskej sfére neboli zrealizované vyskumno-vyvojové prace
rozhodujtcich zariadeni. Za velmi stazenych podmienok po dékladnej ana-
lyze dalo Ministerstvo paliv a energetiky sthlas na zacatie vykopovych prac
na hlavnom vyrobnom bloku. V priebehu tychto prac doglo k zmenam v za-
kladani a zakladova doska sa rozsirila o 8 metrov v oblasti budicej dielne
palivovych ¢lankov a rozhodlo sa tiez o vstupnom koridore pod reaktor.

V prvej polovici $estdesiatych rokov sa ukazalo, Ze nejde len o zavienie
vyskumno-vyvojovych prac nevyhnutnych pre spracovanie projektovej do-
kumentacie najmi vykonavacich projektov, ale Ze treba vybudovat v rozho-
dujtcich strojarenskych a hutnych podnikoch nové vyrobné kapacity vyba-
vené dovtedy nevidanym strojnym zariadenim. Megkanie vyvojovych pric,
potreba vybudovania novych vyrobnych kapacit a nevyhnutna doba na ich
realizaciu sposobili, Ze povodne pozadovana §picka dodavok technologickych
zariadeni na stavbu v rokoch 1958 — 61 skizla prakticky o sedem aZ osem ro-
kov. Treba k tomu poznamenat, Ze investor EBO objednal u Skody Plzeti uz
7. maja 1957 dodavku zariadeni asi za 530 miliénov koran.

7)

Montaz ocelovej kon-
Strukcie strojovne

Erecting the steel struc-
ture of the turbine hall

Debnenie skeletu pod-
laZia v reaktorovej sale

Decking the floor
skeleton in reactor hall
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9) Vystavba hlavného vy-
robného bloku
Construction of main
reactor building

A1 NPP became an ob-
ject for study how to dis-
pose complicated nucle-
ar equipment. We gain
knowledge Iabout prac-
tical decommissioning
such complex of nuclear
power that go beyond
our national borders
and, in many aspects,
are revolutionary in-
formation that can be
used in wide interna-
tional scale.
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delivery of equipment worth approximately 530 million crowns as early as on
7 May 1957.

For instance, a big problem at the beginning of 1960’s was production of
an avail vessel because the delivered Soviet material did not meet technical
specifications. Another issue was production of screwed connection on the re-
actor vessel because it was a big problem to get hold of the necessary produc-
tion capacities.

Construction of new capacities of the engineering production base started
growing in 1963, when the Czechoslovak government adopted its Resolution.
Another improvement was seen with experimental works aimed at pressure ves-
sel materials, development of gas turbo compressors, verification of the steam
generator loop, etc. A significant role was played by the experimental base Sko-
da — Bolevec that verified channels and fuel assemblies in a cold area. The fol-
lowing companies and plants also played a very important role: VZKG, NHKG,
VUZ, ZTS Dubnica, SES TImace and many others.

It was in the 1960’s when an idea started to develop to have quality control
as a systematic activity in all of the production and construction stages as one
of the determinative factors conditioning nuclear safety of a power plant.

Pursuant to the General Contract of 1970, it was agreed the Soviet suppli-
er would make checks of equipment related to nuclear safety safeguard, while



Na zadiatku $estdesiatych rokov bola napriklad viZnym problémom vy-
roba avidlovej nidoby a to preto, Ze dodany sovietsky materil nezodpove-
dal technickym podmienkam. Druhym takymto problémom bola vyroba
néatrubkov reaktorovej nadoby, pre ktoré sa dlho nevedelo ziskat potrebné
vyrobné kapacity.

Az uznesenim ceskoslovenskej vlady v roku 1963 sa rozvinula vystav-
ba novych kapacit strojarenskej vyrobnej zakladne. Zdokonalili sa experi-

mentalne prace zamerané napriklad na materialy tlakovej nadoby, vyvoj
plynovych turbokompresorov, overovanie slu¢ky parogeneratorov a i. D6-
lezitt tlohu zohrala experimentilna zikladtia Skoda — Bolevec na overe-
nie kanélov a palivovych ¢lankov v neaktivnom prostredi. Rozhodujtcu
tlohu zohrali tiez zdvody: VZKG, NHKG, VUZ, ZTS Dubnica, SES TI-
mace a dalsie.

V Sestdesiatych rokoch sa zacala rozvijat myslienka kontroly kvality ako
systematickej ¢innosti vo vietkych fazach vyroby i vystavby ako jedného z roz-
hodujtcich faktorov podmietiujicich jadrovii bezpecnost elektrarne.

Podla generalneho kontraktu z roku 1970 bolo dohodnuté, Ze kontrolu
zariadeni stvisiacich so zabezpedenim jadrovej bezpe¢nosti bude vykonavat
sovietsky dodavatel a poc¢as montaZe na zariadeniach primarneho okruhu
mala vykonavat kontrolu Skoda ZVJE.

JE A1 sa stala objektom
pre Studium likviddcie
zloZitého jadrového zaria-
denia. Ziskavame skuse-
nosti v praktickej likviddcii,
ktoré mayjui Sirsi ako domd-
ci vyznam a st v mnohych
aspektoch priekopnickymi
poznatkami vyuZitelnymi
v Sirokom medzindrod-
nom meradle.
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10) Stavba kobiek ventila¢-
ného centra

Construction of ventila-
tion centre boxes

11) Vymieracie néddrze

Measuring tanks

42

e
I
!
f - [ "-l"

d B
- =
i
- = - i L3
- R ; i
Fs [
- e T

F- e
.

Skoda ZVJE was to perform checks on the primary circuit equipment during in-
stallation work.

However, real life showed it was not enough and in 1975, after experiences
with A1, EBO was assigned to safeguard overall checks along with top
inspections including issue of binding opinions on the inspection results.
After the research-development base was carved out from EBO, this activity
was delimited to the newly established Nuclear Power Plant Research
Institute (VUJE) and was applied during the construction, pre-operation
and operation stages on the primary circuit equipment in PWR power plants
in Czechoslovakia.

Big emphasis on accuracy and high quality of work was laid even during
execution of construction work. The technical inspection was focused mainly at
homogeneity check of biological stanching concrete, weld connections of armor
plates mainly, accuracy of installation of shielding door grommets, etc.

| cannot omit another two facts that limited further progress of the construc-
tions. Skoda Plzen, the general contractor of technology, did not agree to prepare
the A1 commissioning design and it was only after lengthy negotiations that we
reached a compromise. Skoda Plzen agreed to take preparation of start-up and
EBO was to safeguard operation preparation, while performing the function of
the main site of development of science and technology.



i
{

TEEmmmen: E
(b
L LA AL R

PELL LR ERLAREL
AR i

V praxi sa v8ak ukazalo, Ze to nesta¢i a po skiisenostiach s A1 bolo
v roku 1975 poverené EBO komplexnym zabezpecovanim kontroly spolu
s vrcholnou gesciou vratane vydavania zaviznych stanovisk k vysledkom
kontroly. Po vy¢leneni vyskumno-vyvojovej zakladne z EBO tato ¢innost
bola delimitovana na novozriadeny Vyskumny tstav jadrovych elektrarni
(VUJE) a uplatiovala sa v obdobi vystavby, predprevadzkovej a prevadz-
kovej etapy na zariadeniach primarneho okruhu elektrarni VVER v Ces-
koslovensku.

Aj pri realizacii stavebnych prac sa kladol déraz na vysoka presnost a kva-
litu prac. Technicka kontrola sa zameriavala hlavne na kontrolu homogenity
biologickych tieniacich beténov, zvarovych spojov najmi plechovych obkla-
dov, presnosti osadenia tieniacich dveri a priechodiek, atd.

Ned4 mi nespomentt este dve skuto¢nosti limitujiice dal$i postup vy-
stavby. Ked Skoda Plzeti ako generalny dod4vatel technolégie neprevzal na
seba tlohu spracovania projektu uvidzania A1 do prevadzky, dosiahli sme
po zdlhavych rokovaniach akysi kompromis. Skoda Plzeti prevzala pripravu
spUstania a pripravu prevadzky si zabezpecoval podnik EBO a pritom plnil
funkciu hlavného pracoviska rozvoja vedy a techniky.

V roku 1959 oznamila neocakavane sovietska strana, Zze pod dodavkou
palivovych ¢lankov pre A1 rozumie len dodavku uranovych , pratikov, ale vy-

12) Kobky parogeneratorov

Boxes of steam
generators

13) Ukoncenie vystavby ko-
biek parogeneratorov

Completing the steam
generator boxes
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14) Priechodky v potrub-
nom koridore

Penetrations in pipe-
line corridor
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In 1959m, the Soviet party unexpectedly announced under the supply of fuel
assemblies for A1 it understands supply of the uranium “rods” only, however,
development and manufacture of assemblies and components must be done by
the Czechoslovak party. We asked Skoda Plzen to take over this assignment and
got into a dispute with the company. Later, the state arbiter decided to the detri-
ment of us because, under the valid regulations, the “fuel” shall be supplied by
the investor. Thus, we founded a Fuel Assembly Department in EBO in order to
secure completion of not only the first but also later fuel fillings.

A new division of science and technology was founded and, by Resolution
of the Minister Council of 1966, a scientific-research and development base of
nuclear power was established in EBO, belonging to the Central Power Adminis-
tration. The plant obtained a status of middle management and the main work-
place of development of science and technology in this field.

The technical design of fuel assemblies was delivered by the Soviet party.
Standing on theoretical calculations though, a couple of stages of develop-
ment work had to be carried out. Especially fruitful was collaboration with
ZTS Dubnica, Research Institute of Mechanization and Automation in Nove
Mesto nad Vahom, VUZ Bratislava, VUUP Mnisek, VUM Praha, Skoda Plzen,
Physical Institute Kharkov, etc. In 1968, experimental tests on the reactive
path, built in Skoda Bolevec, started and after A1 commissioning the fuel



voj a vyrobu kaziet a ich komponentov si musi zabezpecit ¢eskoslovenska
strana. Spor so Skodou Plzeti, od ktorej sme Ziadali prevziat tato tlohu,

rozhodol §tatny arbiter v na§ neprospech, pretoze podla platnych predpi-
sov si ,palivo“ dodava investor. Vytvorili sme preto v EBO ttvar palivovych
¢lankov, ktorého tlohou bolo zabezpecit kompletizaciu nielen prvej, ale aj
dalgich naplni paliva.

V podniku vznikol novy tisek vedy a techniky a uznesenim kolégia mi-
nistra z roku 1966 sa v EBO vytvorila vedecko-vyskumna a vyvojova zaklad-
fia jadrovej energetiky v rezorte Ustrednej spravy energetiky a podniku bol
urceny $tatat stredného ¢lanku riadenia a hlavného pracoviska rozvoja vedy
a techniky v tejto oblasti.

Technicky projekt palivovych ¢lankov dodala sovietska strana. Bol posta-
veny len na teoretickych vypoctoch a preto sa muselo realizovat niekolko
etdp vyvojovych prac. Plodn4 bola spoluprica najmi so ZTS Dubnica, Vy-
skumnym tstavom mechanizicie a automatizacie Nové Mesto nad Vahom,
VUZ Bratislava, VUUP Mnigek, VUM Praha, Skoda Plzen, Fyzikalneho in-
§titdtu Charkov a i. V roku 1968 sme zacali experimentilne skisky na re-
aktivnej trati vybudovanej v Skoda Bolevec a aj po uvedeni A1 do prevadzky
sa pokracovalo v sledovani paliva v programe Hromadného experimentu
(HREX) v spolupraci s FTT Charkov.

15) Stavba skeletu me-
dzistrojovne

Construction of electri-
cal building skeleton

16) Stavba radov strojovne

Construction of turbine
hall rows
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17) Montaz prototypu tur-
bokompresorov v CKD
Praha

Erecting the prototypes
of turbine compressors
in CKD Praha

18) Skusanie meracich
pristrojov

Testing of measuring
devices
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maintained monitored within the Program of Mass Experiment, in collabora-
tion with FTI Kharkov.
It was as early as 1968 when EBO could officially confirm it were able to safe-

guard, within the required deadline, production of fuel assemblies for the first
reactor fuel charge.

In 1967, the A1 power plant construction entered its decisive stage of implemen-
tation of construction-installation work. With construction work finished at more
than 80%, very demanding finishing work and surface finish was yet to be done.

It was a big event, when Skoda Plant and VZKG transported to the site the
first rings of the reactor vessel. We constructed a separate assembly hall at the
site, where the reactor pressure vessel was welded from the rings. Except for
other work, Skoda Plant constructed a massive special-purpose machine that
turned the reactor vessel during milling. The machine also served for thermal
treatment of exacting welds on the thick-walled vessel both in the workshop and
reactor pit. Thus, efforts of workers from Skoda Plzen, VZKG and NHKG Ostrava,
VUZ Bratislava and SMZ Dubnica climaxed during construction of a unique and
demanding work — the reactor vessel.

In 1967-68, the main effort was focused at performance of demanding in-
stallation work of unique A1 technological equipment. At the same time, the
work was also centered around preparation for the power plant commissioning



Uz v roku 1968 mohlo EBO oficialne potvrdit, Ze sme schopni v poZa-
dovanych terminoch zabezpecit vyrobu palivovych kompletov pre prva na-

plit reaktora.

V roku 1967 vsttpila vystavba elektrarne A1 do rozhodujtceho $tadia
realizacie stavebno-montaZnych prac. Stavebné prace boli v tom case do-
koncené na viac ako 80 % a ostavali e$te velmi naro¢né dokoncovacie prace
a povrchové tpravy.

Bola to velka udalost, ked na stavbu doviezli Skodove zdvody a VZKG pr-
vé prstence reaktorovej nadoby. Na stavbe sme postavili osobitn montaznu
halu, v ktorej sa z prstencov zvarovala tlakova naddoba reaktora. Skodove za-
vody realizovali medzi inym mohutny jednoticelovy stroj na pretacanie ni-
doby reaktora pri jej opracovani frézou a unikatne prace na termické opra-
covanie naro¢nych zvarov hrubostennej nadoby v dielni a v samotnej $achte
reaktora. Vyvrcholilo tak tsilie pracovnikov Skoda Plzeti, VZKG a NHKG
Ostrava, VUZ Bratislava a SMZ Dubnica na vytvoreni unikitneho a niro¢-
ného diela — nadoby reaktora.

V rokoch 1967 — 68 bolo hlavné Gsilie zamerané na zvladnutie niro¢nych
montaznych prac unikatnych technologickych zariadeni A1. Sti¢asne sa ststre-
dili prace na pripravu a zvlidnutie uvedenia elektrarne do prevadzky vlastnymi
silami, v izkej spolupraci s ¢eskoslovenskymi a sovietskymi organiziciami.

19) Riadiaci panel palivovej
slu¢ky

Control panel of fuel
loop

20) Meranie pozadia

Measurement of back-
ground activity
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21) Zavazaci stroj

Refuelling machine

22) Prace na veku reaktora

Works on reactor
closure head
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with our own means, however, in close collaboration with Czechoslovak and
Soviet organizations.

An international team of specialists developed a program of physical start-
up of KS-150 reactor. Upon an agreement between the governments of Czech-
oslovakia and Soviet Union, a term of A1 commissioning was set to 1972 and
a program of extensive measures was adopted to secure fulfillment of this goal.
It was agreed the physical reactor tests were to be carried out under direct man-
agement of the Soviet manager of physical start-up, while the power start-up was
to be safeguarded by the operator, in presence of Soviet experts.

In January 1972, tests of gradual commissioning of equipment started. The
reactor achieved the minimum controlled output on 24 October 1972 and the
power plant came on power on 25 December 1972. In the course of four years
of the power plant operation, the maximum output achieved was 127 MWe and
on average 100 — 110 MWe were entering the power network.

During operation of this research-developmental power plant, some defects
popped up gradually, e.g. leaks on steam and heavy-water heat exchangers, mi-
croscopic leaks on the steam generator welds (approx. 130,000), oil penetra-
tion from turbo compressors into the primary circuit, low humidity had to be
maintained, keep the moderator from humidity penetration, avoid mechanical
fouling in the circuit, etc.



Medzinarodny kolektiv odbornikov vypracoval program fyzikalneho spas-
tania reaktora KS-150. Na zédklade dohody vlad Ceskoslovenska a Sovietske-

ho zvizu sa urdil termin uvedenia A1 do prevadzky na rok 1972 a prijal sa
program rozsiahlych opatreni na zabezpecenie tohto ciela. Dohodlo sa, Ze
fyzikalne skasky reaktora sa uskuto¢nia pod priamym vedenim sovietskeho
vedtceho fyzikilneho spti$tania a energetické spustenie elektrarne zabez-
pedi prevadzkovatel za Gi¢asti sovietskych odbornikov.

V januari 1972 zadali skiigky postupného uvadzania zariadeni do prevadz-
ky. Reaktor dosiahol minimalny kontrolovany vykon 24. oktébra 1972 a elek-
trarenl bola prifazovana k energetickej sieti 25. decembra 1972. V priebehu
$tvorro¢nej prevadzky elektrarne sa dosiahol maximalny vykon 127 MWe
a do siete sa dodavalo v priemere 100 — 10 MWe.

Pocas prevadzky tejto vyskumno-vyvojovej elektrarne sa postupne objavo-
vali viaceré nedostatky. Napr. netesnosti parnych a tazkovodnych vymenikov
tepla, vyskytovali sa mikroskopické netesnosti na zvaroch parogeneratorov
(bolo ich asi 130 tisic), vnikanie oleja z turbokompresorov do primarneho
okruhu, bolo treba udrZiavat nizku vlhkost, zabranit vnikaniu vlhkosti do
moderatora, zabrdnit mechanickému zana$aniu necistdt do okruhu a iné.

Pocas prevadzky elektrarne A1 sa vyskytli dve zavazné nehody. V janua-
ri 1976 doglo k ,vystreleniu“ palivovej kazety z jedného kanala pri vymene
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23) Turbogenerdtory v stro-
jovni

Turbogenerators in tur-
bine hall

24) Montaz tlakovej nado-
by reaktora

Assembling the reactor
pressure vessel

49



25) Rusno na blokovej do-

zorni

There is much rush in
control room

26) Blizi sa finale

Finale is coming soon
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Two severe accidents happened during A1 operation. In January 1976, a fuel
assembly “shot off” from the channel during fuel exchange in operation and
carbon oxide leaked. Although the staff tightened the channel immediately with
a refueling machine, two employees paid the price with their lives as a result of the
leaking gas. The second accident occurred during fuel exchange on 22 February
1977 when a small amount of dehydrator stayed in the assembled fuel assembly
during reactor refueling, resulting in decreased flow rate of cooling gas, causing
gas temperature increase, overheating of the fuel assembly in the respective
channel and the cooling gas and moderator circuits got interconnected.

Various expert and managing institutions analyzed cause and impacts of
this failure, concluding another start-up would require reconstruction of the
damaged reactor channel, exchange of steam generator, heat exchangers and
other equipment. After an outage lasting one year, the government of the former
Czechoslovak Socialist Republic agreed to decommission the plant and dispose
of it. There were two reasons for this decision: awareness reactors of similar types
were being decommissioned all around the world, but mainly, better experience
with PWR reactors.

Although A1 power plant ceased generating power, its importance in previous
assessments and contributions for further development of nuclear power in
our country must be seen as the fact it became an object for study how to
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paliva pocas prevadzky a k tniku oxidu uhlicitého. I ked personal okamzi-
te utesnil kanal zavdZacim strojom, uniknutému plynu podlahli dvaja pra-
covnici. Druhd porucha sa stala pri vymene paliva 22. februara 1977, ked
v montovanom palivovom komplete pri zavidzani do reaktora zostalo malé
mnozstvo dehydrata¢ného materialu, bol zniZeny prietok chladiaceho ply-
nu, ¢o sposobilo zvysenie teploty plynu, prehriatie palivového ¢lanku, pri-
sluného kanala a nisledne doglo k prepojeniu okruhov chladiaceho plynu
a moderatora.

Rozborom pri¢in poruchy a jej nasledkami sa zaoberali ré6zne odborné
iriadiace institacie a skonstatovalo sa, Ze by opitovné uvedenie do prevadzky
vyZzadovalo rekonstrukciu pogkodeného kanila reaktora, vyimenu parogenera-
torov, vymenikov tepla a dal§ich zariadeni. Po ro¢nom odstaveni stthlasila vla-
da byvalej CSSR s ukon¢enim prevadzky a jej naslednou likvidaciou. K tomu
urcite prispeli na jednej strane poznatky o odstaveni z prevadzky obdobnych
typov reaktorov vo svete, ale najmi lep$ie sktsenosti s reaktormi PWR.

I ked elektrarent A1 prestala vyrabat elektrinu, jej vyznam popri doteraj-
§ich hodnoteniach a prinosoch pre dalsi rozvoj jadrovej energetiky u nas
treba vidiet tieZ v tom, Ze sa stala objektom pre $tadium likvidacie zlozitého
jadrového zariadenia. Ziskavame skasenosti v praktickej likvidacii takého-
to komplexu jadrovej energetiky, ktoré maja $ir$i ako domaci vyznam a st

27) Prvé jadrova
elektrdren A1

First nuclear power
plant — A1 NPP
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28) Vyradovana jadrova
elektrareri A1

Decommissioned A1

NPP
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dispose complicated nuclear equipment. We gain knowledge about practical

disposal of such complex of nuclear power that go beyond our national borders
and, in many aspects, are revolutionary information that can be used in wide
international scale.

The entire effort during stages of design preparation of the construction,
preparation for commissioning and the power plant operation itself always
depended on approach of employees to tasks that were assigned to them.
I would like to highlight at all of the activity levels they were mostly young and
to a certain extent enthusiastic and dedicated to work in a new lucrative field
of activity. | cannot name everyone who contributed to development of nuclear
power during A1 implementation. The names are: Ing. Neumann, Dr. Sevcik,
Antos for state authorities; Dusek, Sklenicka, Hrdlicka, Hanzlik for the main
contractor; Hauer, Komarek, Dach, Andrle, Lenk, Patrovsky for the main contractor
of technology; Sutera, Bialik, Patek, Mrazik, Tokos for the main contractor of the
structural part; Kostovsky, Spirko, Smatlak, Pestov, Halamik, Vittek and other
engineering employees, especially Pakan, Keher, Psenka, Kacmary, Karol Tomik
in the process of A1 commissioning; Spetko, Hudec, Palicka, Tomik, Rovny,
Paulicka during solution of VVVZ EBO tasks and others.

Number od Soviet experts also kept rising along with the power plant con-
struction. All in all, 132 top engineers and scientific workers came. | would name



29

v mnohych aspektoch priekopnickymi poznatkami vyuzitelnymi v §irokom
medzindrodnom meradle.

Celé snazenie v obdobi projektovej pripravy vystavby, pripravy na uva-
dzanie do prevadzky i vlastnej prevadzky elektrarne bolo vzdy zavislé od
postoja pracovnikov k tloham, ktorymi boli povereni. Chcem zdéraznit, Zze
na v8etkych Gsekoch ¢innosti i§lo v prevaznej miere o mladsich do urdite;
miery zapalenych a oddanych praci na novom lukrativnom tseku ¢innosti.
Nemozno vymenovat vietkych, ktori sa zaslazili o rozvoj atbmovej energe-
tiky uz v obdobf realizacie A1. Boli to Ing. Neumann, Dr. Sev¢ik, Anto$ zo
§tatnych orginov; Dusek, Skleni¢ka, Hrdlic¢ka, Holub, Hanzlik od general-
neho projektanta; Hauer, Komarek, Dach, Andrle, Lenk, Patrovsky od ge-
neralneho dodévatela technolégie; Sutera, Bialik, Patek, Mrazik, Toko$ od
generalneho dodé4vatela stavebnej ¢asti; Kostovsky, Spirko, Smatlak, Pestov,
Halamik, Vittek a dal$i investorski pracovnici osobitne Pakin, Keher, PSenka,
Ka¢mary, Karol Tomik v procese uvddzania i prevadzky A1; Spetko, Hudec,
Pali¢ka, Tomik, Rovny, Pauli¢ka pri rieSeni Gloh VVZ EBO a ini.

S postupom vystavby elektrarne rastol aj pocet sovietskych $pecialistov.
Celkovo k ndm prislo 132 poprednych technikov a vedeckych pracovnikov.
Spomeniem aspon niektorych, ktori mali velky podiel na rieSeni Gloh Au:
Petrosianc, Baturov, Burgov, Ivanov, Grigorianc, Joffe a mnohi dalsi.

29)Jadrova elektraren A1

v objati noci

A1 nuclear power plant

in night
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It was as early as

in 1954 when the
first contemplations
were made in
Czechoslovakia about
the possibility to use
nuclear energy for
power purposes and

in April 1955 an
inter-governmental
agreement was signed
with the former Soviet
Union on help during
research and utilization
of nuclear power.

The A1 power plant was
to verify possibilities of
energetic utilization of
the natural uranium
reactor and was sort of
a demonstrative nuclear
power plant.
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only some of them, with a large contribution to solution of A1 tasks: Petrosianc,
Baturov, Burgov, lvanov, Grigorianc, Joffe and many others.

Within the plan of employees’ preparation, recruitment process was focused
at numerous sources: schools, conventional power plants, research institutes and
conventional recruitment. Preparation of new workers was secured by training in
Czechoslovak power plants, nuclear installations in Soviet Union and, to a lesser
extent, on long-term internships abroad. According to their professions, the
employees of the future operator took part as supervisors during installation of
technological equipment, development of operation design, nuclear equipment
tests, etc.

After nuclear installation commissioning and fuel assemblies divisions carved

out from the scientific-research base u nuclear power at EBO into the newly-es-
tablished Nuclear Power Plant Research Institute — VUJE —on 1 January 1977, the
relevant emphasis was laid on the task of employees preparation. It was mainly
an entire complex containing simulator training, preparation and regular tests
of operating personnel, etc.
It has been five decades since the first steps were made to control the nuclear
energy for power purposes. As a matter of fact, it is two generations that grew
both in numbers and mainly in depth of their knowledge and experience. Surely,
a lot of issues would have been solved quite differently, had we had the current
knowledge of things. However, the famous Napoleon’s saying applies here, too.
In my opinion, the past and history of A1 power plant should not be taken for
lost. I think we possess a large human capital, employees from a broad range of
fields, who grew up when solving the tasks how to use nuclear energy and are
able to cope with the most demanding tasks. Even for us, who were beginners
in this field decades ago, is this fact the highest honor and satisfaction.



V plane na pripravu pracovnikov pre prevadzku sa prijimanie orientovalo
na viacero zdrojov: zo §kél, z klasickych elektrarni, z vyskumnych tstavov
a z volného naboru. Priprava novych pracovnikov sa zabezpecovala zagko-
lovanim v elektrarnach v tuzemsku, v jadrovych zariadeniach v Sovietskom
zvaze a menej na dlhodobejsich stazach v zahranici. Pracovnici budticeho
prevadzkovatela sa podla svojho zadelenia z(i¢astnili ako dozor pri monta-
Zi technologickych zariadeni, na spracovani projektu prevadzky, skiigkach
jednotlivych zariadeni a pod.

Ked sa k1. januaru 19777 vy¢lenili z vedecko-vyskumnej zakladne jadrovej
energetiky EBO uvadzanie jadrovych zariadeni a Gisek palivovych ¢lankov do
novovytvoreného Vyskumného tstavu jadrovej energetiky — VUJE, prislusny
déraz sa kladol na tlohu tistavu pri priprave pracovnikov. I$lo najmi o cely
komplex cez preskolovanie na trenazéri, priprava a pravidelné skasky ob-
sluZzného personalu a pod.

Uplynulo pit desatroci od prvych krocikov pri zvladani energie jadra até-
mu pre energetické potreby. Ved je to vlastne vek dvoch generacii, ktoré aj
v tejto oblasti vyrastli nielen do po¢tu, ale najma v hibke poznatkov a vedo-
mosti. Iste by sme na baze dneg§nej Grovne znalosti mnohé problémy riesili
inakgie. Plati istotne aj tu znime napolednske prislovie. Myslim si v8ak, Ze
netreba nad minulostou a ani nad histériou elektrarne A1 lamat palicu. Podla
mila mame obrovsky kapitdl v ludoch, v pracovnikoch Sirokej palety odvetvi,
ktori vyrastli pri rie$eni Gloh vyuzitia energie jadra a st schopni zvladnut
aj najnarocnejsie tlohy. A pre nis, ¢o sme v tejto oblasti pred desatro¢iami
zadinali, je tento fakt najvy$§im vyznamenanim a zadostuc¢inenim.

UZ v roku 1954 sa
za¢alo v Ceskoslovensku
uvaZovat o mozZnosti
vyuZitia energie jadra
pre energetické tcely

a v aprili 1955 sa
uzavrela medzividdna
dohoda s byvalym
Sovietskym zvizom

o pomoci pri vyskume
a vyuZiti jadrovej
energie. Elektrdren A1
mala overit' moZnosti
energetického vyuZitia
reaktora na prirodny
urdn a mala charakter
demonstracnej jadrovej
elektrdrne.
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HISTORIC ASPECTS
OF V1 NPP

Jozer KEHER

former deputy minister of
FMPE and a government at-
torney of CSFR for construc-
tion of nuclear power plants

First proposed concept of nuclear power in Czechoslovakia was based on the
use of natural uranium in heavy-water reactors of A1 type which was put into
operation in 1972 as a prototype.

This concept was being gradually re-evaluated in the seventies of the past
century. Government at that time decided to stem from a verified and industrially
examined type of nuclear reactor including the nuclear fuel. Water reactor VVER
440 was selected and it represented a baseline of nuclear power development
in Czechoslovakia for the following 15 — 20 years.

In the sixties and especially in the seventies of the past century nuclear power in
Czechoslovakia got gradually a complex solution design and provision of scientific
and technological development, designing, development and production, as
well as construction of nuclear power plants. An intergovernmental contract for
construction of two power plants VVER 2 x 440 MWe (water power reactor type
V230 — current NPP V1) between Czechoslovakia and the USSR was established
in April 1970.

In order to provide resources for construction of two power plants and fur-
ther nuclear power development, nuclear industry was gradually developed.
This specialization involved research-technological institutes, design and con-
struction organizations as well as industrial factories and companies: Ustav
jadrového vyskumu Re (Nuclear research institute), Vyskumny dstav energe-
tiky Praha (Power research institute), Vyskumny ustav jadrového paliva Zbraslav
(Nuclear fuel research institute), VUJE Jaslovské Bohunice, Vyskumny tstav
iernej metalurgie (Research institute of black metallurgy), Vyskumny tstav
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HISTORICKE
ASPEKTY JE V1

Prva navrhovana koncepcia jadrovej energetiky v Ceskoslovensku vychadza-
la z vyuZitia prirodného uranu v tazkovodnych reaktoroch typu Ai, ktory bol
ako prototyp uvedeny do prevadzky v roku 1972.

V sedemdesiatych rokoch minulého storocia sa tito koncepcia postupne
prehodnocovala. Vtedaj$ia vlada rozhodla vychadzat z overeného a priemy-
selne odsktisaného typu jadrového reaktora vcitane jadrového paliva. Bol
vybrany vodovodny reaktor VVER 440, ktory predstavoval zakladiiu rozvoja
jadrovej energetiky v Ceskoslovensku na dal$ich 15—20 rokov.

V Sestdesiatych a hlavne v sedemdesiatych rokoch minulého storocia
dostala jadrova energetika v Ceskoslovensku postupne komplexnti podo-
bu rieSenia a zabezpecovania vedecko-technického rozvoja, projektovania,
vyvoja a vyroby a vystavby jadrovych elektrarni. V aprili 1970 bola uzatvo-
rend medzivladna zmluva o vystavbe dvoch elektrarni VVER 2x440 MWe
(vodovodny energeticky reaktor typ V230 — terajsia JE V1) medzi Ceskoslo-
venskom a ZSSR.

Na zabezpecenie vystavby dvoch elektrarni a dal$i rozvoj jadrovej ener-
getiky sa postupne vytvaral jadrovy priemysel. Do tohto odboru boli zapoje-
né vedecko-technické tstavy, projektové a konstruktérske organizicie i prie-
myselné podniky a zdvody: Ustav jadrového vyskumu Rez, Vyskumny tstav
energetiky Praha, Vyskumny tstav jadrového paliva Zbraslav, VUJE Jaslov-
ské Bohunice, Vyskumny tistav ¢iernej metalurgie, Vyskumny tstav zvarac-
sky Bratislava, Energoprojekt, Chemoprojekt, Zdvody SKODA Plzeti, CKD
Praha, Metalurgické zavody Chomutov, Vitkovice, Kladno, Sigma Olomouc,
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vych elektrdrni

57



HISTORIC
ASPECTS
OF V1 NPP

1) Sachta reaktora 1. blo-

ku

Unit 1 reactor pit

2) Bérové hospodarstvo
Boric acid supply sys-

tem

58

zvaradsky Bratislava (Welding research institute), Energoprojekt, Chemopro-
jekt, Zavody SKODA Plzeri, CKD Praha, Metalurgické zavody (Metallurgy facto-
ries) Chomutov, Vitkovice, Kladno, Sigma Olomouc, Elektrotechnické zavody
(Electrotechnological factories) Brno and Praha, Chepos, Kralovopolské stro-
jarne Brno, Zavody pristrojovej a automatiza¢nej techniky Praha (Factories of
appliance and automation technology), Tesla and others. Construction part of
nuclear power plant objects used work of research institutes and construction
organizations specialized in production of building constructions for primary
circuit containment such as blocks of valves, bushings, and special concretes
and prefabricates. Czechoslovak industry became oriented in a great measure
towards production of power machinery for nuclear power in the seventies. Af-
ter technical and technological preparations the factories started production
and supply of a wide selection of nuclear installations, e.g. circulating pipelines
for primary circuit Dn 500 including valves, steam generators, hydro accumula-
tors, pressurizers, complete VVER 440 reactors type V213 and turbine genera-
tors. First supplies for V2 NPP were realized already in 1977. Construction part
of main reactor building was supplied by machinery and metallurgic factories
with steel constructions; and containment construction was supplied with steel
blocks of valves with built-in containment bushings. Success of this decision
was confirmed by the years of construction and operation of nuclear power
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Elektrotechnické zavody Brno a Praha, Chepos, Kralovopolské strojarne Br- 3) Zakladové doska budo-
no, Zavody pristrojovej a automatizac¢nej techniky Praha, Tesla a iné. Pre sta- vy reaktorov
Base plate of reactor

vebni Cast objektov jadrovych elektrarni boli uré¢ené vyskumné tstavy a sta- building
vebné organizicie, ktoré sa $pecializovali na vyrobu stavebnych konstrukcii
pre hermeticki zénu primarneho okruhu, napr. armablokov, priechodiek
a $pecialnych beténov a prefabrikatov. Ceskoslovensky priemysel sa v sedem-
desiatych rokoch vo velkom rozsahu preorientoval na vyrobu energetického
strojarstva pre jadrovi1 energetiku. Podniky po technickej a technologickej
priprave zacali vyrobu a dodavky irokého sortimentu jadrového zariadenia,
napr. cirkula¢ného potrubia primarneho okruhu Dn 500 v¢itane armatr,
parogeneratorov, hydroakumulatorov, kompenzatorov objemu, kompletnych
reaktorov VVER 440 typ V213 a turbogeneratorov. Prvé dodavky pre JE V2 boli
realizované uz v rokoch 19777. Pre stavebni ¢ast hlavného vyrobného bloku sa
v strojarskych a metalurgickych podnikoch vyrabali ocelové konstrukcie a pre
stavbu hermetickej zony ocelové armabloky so zabudovanymi hermetickymi
priechodkami. Uspech tohto rozhodnutia potvrdili roky vystavby a previdzka
jadrovych elektrarni v Jaslovskych Bohuniciach, Dukovanoch, Mochovciach
a Temeline (10 blokov VVER 440 a 2 bloky VVER 1000).

V roku 1974 bola podpisana medzivlidna dohoda medzi CSSR a ZSSR
o spoluprci vo vyrobe jadrovoenergetického zariadenia v kooperacii prie-
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plants in Jaslovské Bohunice, Dukovany, Mochovce and Temelin (10 VVER 440
Units and 2 VVER 1000 Units).

An intergovernmental contract between CSSR and the USSR on co-operation
in production of power installations by co-operation of industries was signed in
1974. This contract resulted in liabilities for CSSR — supplies of nuclear installa-
tions including the reactor and primary part of the power plant to COMECON
countries: VVER 440 reactors, type V213 — 4 in Paks NPP in Hungary, 2in NORD
NPP in East Germany, 2 reactors VVER 1000 — Belene NPP in Bulgary.

Construction of V1 NPP with reactor VVER 440, type V230, started on 23
April 1973 and it was provided by the concern objective organization Investi¢nd
vystavba energetiky Slovenska (the Investment Slovak power construction). Its
main suppliers were Energoprojekt Praha, LOTEP Leningrad, SKODA Praha,
Hydrostav Bratislava, SKODAEXPORT Praha. Considering such a number of
construction participants and their positions in the contracts according to the
Economic code this system represented an anomaly within relations and in con-
trol of the whole construction. Primary part of the power plant including fuel
was supplied to the investor by the USSR side. Secondary part including turbine
generators was supplied by Czechoslovak side via general technology supplier
SKODA Praha. As there were incomplete connections between the suppliers,
the Investment organization had also a function of general supplier of the power
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myslu. Z tejto dohody vyplynuli pre CSSR zavizky — dodavky jadrovych za-
riadeni v¢itane reaktora a primarnej Casti elektrarne do $tatov RVHP: reak-
tory VVER 440 typ V213 — 4 ks JE Paks§ v Madarsku, 2ks JE NORD v NDR,
2 reaktory VVER 1000 — JE Belene v Bulharsku.

Vystavba JE Vi s reaktorom VVER 440 typ V230 zacala 23. aprila1973 a za-
bezpecovala ju koncernova tcelova organizicia Investi¢na vystavba energe-
tiky Slovenska. Jej hlavnymi dodavatelmi boli Energoprojekt Praha, LOTEP
Leningrad, SKODA Praha, Hydrostav Bratislava, SKODAEXPORT Praha.
Vzhladom na takyto pocet Gi¢astnikov vystavby a ich postavenie v zmluvach
v zmysle Hospodarskeho zakonnika predstavoval tento systém urcita ano-
maliu vo vztahoch i v riadeni celej vystavby. Primarnu cast elektrarne v¢i-
tane paliva dodavala sovietska strana investorovi. Sekundarnu cast vratane
turbogeneratorov dodavala ¢eskoslovenska strana prostrednictvom general-
neho dodavatela technolégie SKODA Praha. Pre netiplné vizby medzi do-
davatelmi zabezpecovala investorska organizacia tiez funkciu generalneho
dodavatela primarnej casti elektrarne. Pre investora tito ¢innost vykonavala
SKODA Plzeti. Dod4vatelom montaZe priméarnej ¢asti elektrarne bola tieZ
SKODA Plzet pod vedenim sovietskej §éfmontézZe.

Tento odberatelsko-dodavatelsky systém bol velmi komplikovany na ria-
denie, ale aj technické vizby jadrového zariadenia primarnej a sekundarne;
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plant primary part. SKODA Plzeri executed these tasks for the investor. SKODA
Plzerl was also mounting supplier of the power plant primary part, supervised
by the master-mounting of the USSR.

Control of this client-supplier system was very complicated as well as tech-
nological connections of primary and secondary nuclear installations, and was
mainly developed and produced for mounting completion. A need for coordina-
tion and completion of the design links of the Soviet as well as the Czechoslo-
vak parts, that were projects LOTEP, Energoprojekt and SKODA Praha projects
- represented a serious problem. Next it was necessary to complete Soviet de-
sign documentation up to the level of Czechoslovak standards and rules. A co-
operation of constructers, designers, technologists, builders, and investor led to
priority trouble-shooting without any delays and with sufficient quality. We paid
special attention to design and accompanying technological documentation as
it was a base for quality of work at the construction, its control as well as the
quality and completion of programs of inactive tests of technological installa-
tions, documentation for physical and power runs, and processing and quality
of operational decrees provided by the investor.

Production and release of principal decrees for nuclear and radiation safety
for NPP construction and operation was done in the seventies within a task of
science and technology development for nuclear power covered by Czechoslo-
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Casti, ktory bol vo velkej ¢asti vyvijany a vyrabany pre kompletiziciu monta-
Ze. Vazny problém predstavovala potreba koordinacie a dopracovanie vizieb
projektu sovietskej a ¢eskoslovenskej ¢asti t. j. projektov LOTEP-u, Energo-
projektu a projektov SKODA Praha. Dalej bolo potrebné dopracovat soviet-
sku projektovii dokumentaciu na tGiroveii ¢eskoslovenskych noriem a pra-
vidiel. Vzajomnou spolupracou konstruktérov, projektantov, technolégov,
stavbarov a investora sa v spolo¢nych timoch problémy riesili prioritne bez
prietahov s dostato¢nou kvalitou. Projektovej a sprievodnej technickej do-
kumentacii sme venovali mimoriadnu pozornost, pretoZe sa od nej odvijala
kvalita prac na stavbe, jej kontrola, ale tiez kvalita a iplnost programov ne-
aktivnych skiisok technologického zariadenia, dokumenticie pre fyzikalne
a energetické spistanie a tiez spracovanie a kvalita prevadzkovych predpi-
sov, ktoré zabezpecoval investor.

V sedemdesiatych rokoch sa tiez v ramci tlohy rozvoja vedy a techniky
pre jadrovi energetiku pod vedenim Ceskoslovenskej komisie pre atémo-
vir energiu (CSKAE), zabezpecovala tvorba a vydavanie zakladnych predpi-
sov z hladiska jadrovej a radia¢nej bezpecnosti pre vystavbu a prevadzku JE.
K zidkonu ¢. 50/76 Zb. o izemnom planovani a stavebnom poriadku boli
vydané vykonavacie vyhlagky ¢. 83 a 86/76 Zb. a vyhlagka ¢. 105/81 Zb. o do-
kumentacii stavieb a vyhlagka ¢. 28 /77 Zb. o evidencii a kontrole jadrovych

9) Vstupné objekty
Inlet facilities

10) Zavazanie palivovych
kaziet do reaktora

Loading of fuel assem-
blies to reactor
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vak commission for nuclear power (CSKAE). Act No. 50/76 Col. on land-use
planning and building regulation was completed with executing Decrees No.
83 and 86/76 Col. and Decree No. 105/81 Col. on construction site documenta-
tion, and Decree No. 28/77 Col. on nuclear material evidence and control. Pro-
cedures of documentation submission regarding nuclear safety in the individual
stages from preparation to operation were listed in yields. They were issued by
CSKAE and they also applied the recommendations of the International Atomic
Energy Agency IAEA.

The CSKAE Notice No. 2/78 on provision of nuclear safety by designing, ap-
proval, and realization of constructions with nuclear power installations con-
tained basic safety requirements for individual systems and power plant as a
whole. This yield was applied mainly in the area of design preparation and in
processing of design documentation.

Notice No. 4/79 on general criteria for nuclear safety provision at placing
buildings with nuclear power installations defined also exclusion criteria for
placement of nuclear power plants and cooling ponds. The Notice requirements
had to be met already at processing of the investment project. Their fulfillment
must have been proved by designing and preliminary safety report.

Notice No. 5/79 on quality assurance of selected installations in nuclear power
regarding nuclear safety defined the selected installation and their qualification
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materidlov. Postup predkladania dokumentacie, tykajacej sa jadrovej bez-
pecnosti pocas jednotlivych etip od pripravy aZz po prevadzku, bol uvedeny
vo vynosoch. Vydala ich CSKAE a boli v nich vlastne uplattiované i odporu-
¢enia Medzinarodnej agenttry pre atdmovia energiu MAAE.

Vynos CSKAE ¢. 2/78 o zabezpeceni jadrovej bezpe¢nosti pri navrhovan,
povolovani a realizovani stavieb s jadrovoenergetickym zariadenim zahrtio-
val zakladné poZziadavky na bezpec¢nost jednotlivych systémov i elektrarne
ako celku. Tento vynos bol uplatriovany hlavne v oblasti projektovej pripravy
a v spracovani projektovej dokumenticie.

Vynos €. 4/79 o vieobecnych kritéridch zabezpecenia jadrovej bezpec-
nosti pri umiestnovani stavieb s jadrovoenergetickym zariadenim stano-
voval i vylucujtce kritérid pre umiesttiovanie jadrovych elektrarni, skladov
vyhoreného paliva. PoZiadavky vynosu museli byt plnené uz pri spracovani
investi¢ného zdmeru. Ich splnenie musela preukazovat zadavacia a pred-
bezna bezpe¢nostna sprava.

Vynos ¢. 5/79 o zabezpeceni akosti vybranych zariadeni v jadrovej ener-
getike z hladiska jadrovej bezpe¢nosti urcoval vybrané zariadenia a ich kva-
lifikaciu a tieZ jednotlivé stupne programu zabezpecenia akosti. Systém za-
bezpecenia akosti od planovacej a pripravnej etapy aZ po prevadzku uréoval
poZziadavky akosti pocas montaze, oprav a prevadzkovych kontrol.

13) Horny blok reaktora
Vessel closure head

14) Overovanie vypoctov

Calculation verification
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66

e
2s

I o
e s ww®

and also the individual stages of quality provision program. Quality assurance
system from planning and preparation stage up to the operation defined the
quality requirements during mounting, repairs, and operational checks.

Notice No. 6/80 on provision of nuclear safety at running and operation of
nuclear power plant defined basic requirements for documentation and the ap-
proval process as well as enabling of the individual stages of running prepara-
tions, running of testing and permanent operation. It was a basic document de-
fining duties of investor and operator for these stages including the operation,
refuelling, repairs, protection, and measures in case of a nuclear emergency.

These and other legislative standards and decrees were covered by Act No.
28/84 Col. on state supervision over nuclear safety of nuclear installations. It
defined the basic discretions and duties of the state supervision at enabling,
evaluation, and supervision in all the preparation and operation areas including
research reactors.

Control of V1 NPP construction in Jaslovské Bohunice was provided by V1
construction factory with its suppliers, projects Energoprojekt Praha, LOTEP-
Leningrad, SKODA Praha, SKODA Plze#, and their final sub-suppliers — approxi-
mately 42 constructional participants.

Beginning and course of the construction was very complicated, and demanded
especially the great number of participants and high coordination, and provision



Vynos ¢. 6/80 o zabezpeceni jadrovej bezpecnosti pri spastani a pre-
vadzke jadrovej elektrarne stanovil zdkladné poZiadavky na dokumenta-
ciu a schvalovaci proces a povolenie jednotlivych etap pripravy spistania,
spustanie skti§obnej a trvalej prevadzky. Bol zikladnym dokumentom,
ktory urcoval povinnosti investora a prevadzkovatela pre tieto etapy, v¢i-
tane prevadzky, vymeny paliva, oprav, ochrany a opatrenia pre pripad jad-
rovej havarie.

Tieto a dal$ie legislativne normy a predpisy zastre$oval zdkon ¢. 28/84
Zb. o §taitnom dozore nad jadrovou bezpecnostou jadrovych zariadeni. Sta-
novoval zakladné prava a povinnosti §tditneho dozoru pri povolovani, posu-
dzovani a dozore vo v8etkych oblastiach pripravy a prevadzky, v¢itane vy-
skumnych reaktorov.

Riadenie vystavby JE V1 v Jaslovskych Bohuniciach zabezpecoval vystav-
bovy zavod V1 so svojimi dodavatelmi, projekty Energoprojekt Praha, LO-
TEP-Leningrad, SKODA Praha, SKODA Plzet so svojimi finilnymi poddo-
davatelmi — asi 42 Gcastnikmi vystavby.

Zadiatok i priebeh vystavby bol velmi zloZity, naro¢ny hlavne na velky
pocet Gi¢astnikov a hlavne koordinaciu a dodavky kvalitnej dokumenticie,
prevadzkové projekty, stavebné a technologické casti, ale i v¢asné dodavky,
najmai tie, ¢o sa zabudovavali do stavby.

16) Blokovd dozorria
Main control room
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vodovodny reaktor
VVER 44o.
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of quality documentation, operational designs, construction and technological

parts but also early supplies, especially those built-in the construction.

Nuclear power in Czechoslovakia was in a very complicated state in that
time as it provided not only realization of V1 but also a part of the industry was
complexly restructured to nuclear power not only at home but also for foreign
supplies — treaty commitments for COMECON (USSR, Poland, Hungary, East
Germany).

Situation got more complicated also because of an accident of A1 nuclear
power plant in February 1977. Luckily it did not have any radiation influence on
the V1 NPP construction which was entering the final stage of mounting works
and individual equipment tests. In the first half of 1978 it was already clear from
economic and technological point of view that A1 operation will not be renewed.
However, a new problem occurred for V1, which required a construction of a
proportional source of middle-pressure steam with output 140 t/hour for run-
ning and testing the prototype second circuit of Czechoslovak supply including
turbine generators in Bohunice NPP. Construction works on primary circuit were
gradually finished and from 1 May 1977 non-active tests of primary circuit — pres-
sure, circulation, and hot tests, revisions and checks before refuelling — were
legally prepared. Non-active tests were executed from May to August 1978 and
they were successful, which met the requirements for fuel input.
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Jadrové energetika v CSSR sa nachadzala v tomto obdobi vo velmi zloZi-
tom stave, pretoze zabezpecovala realiziciu nielen Vi, ale stcasne sa kom-
plexne re$trukturalizovala ¢ast priemyslu na jadrovii energetiku nielen do-
ma, ale i na dodavky pre zahranicie — zmluvné zavizky pre RVHP (ZSSR,
Polsko, Madarsko, NDR).

Situaciu skomplikovala i nehoda jadrovej elektrarne A1 vo februari 1977.
Nastastie radia¢ne neovplyvnila vystavbu JE V1, ktord vstupovala do zavere¢nej
etapy montaznych prac a individudlnych skasok zariadeni. V prvom polroku
1978 uZ bolo z ekonomického a technického hladiska jasné, Ze sa prevadzka A1
nebude obnovovat. Vznikol v§ak pre V1 novy problém, ktory si vyziadal v EBO
vybudovat pomerny zdroj strednotlakovej pary s vykonom 140t/h pre spuste-
nie a odskasanie prototypového sekundového okruhu ceskoslovenskej dodavky
vratane turbogeneratorov. Prace na vystavbe 1. bloku boli postupne ukonc¢ova-
né a od 1. maja 1977 boli zdkonne pripravené neaktivne skii$ky na primarnom
okruhu a to tlakové, cirkula¢né a hortice skigky, revizie a kontroly pred zava-
Zanim paliva. Neaktivne skasky sa uskutociiovali od méja do augusta v roku
1978 a boli ispesné, ¢im boli splnené podmienky na zavezenie paliva.

Po splneni podmienok, ktoré vydala na zavezenie jadrového paliva do ak-
tivnej zény reaktora CSKAE, zacalo sa s jeho zavaZanim 7. novembra 1978.
Tento deni pre v§etkych pracovnikov vystavby Vi mal znamenat velka satis-

19) Rekonstrukéné préace
v plnom prude
Reconstruction works
in the full course

20)Nové néadrze SHN
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gency feedwater supply
system
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After meeting the conditions for nuclear fuel input to the reactor core issued
by CSKAE the fuel input started on 7 November 1978. This day should have been
a great satisfaction and pleasure from good work done, which was technically de-
manding for first unit completion for all the V1 construction workers. However,
human factor took action already on first day of fuel input at changing shifts at
22.00. Approximately 8 % of fuel cells were put in when a control worker dropped
a special dosimeter into reactor at manipulation, which created a great problem
and the fuel input was interrupted. The event was evaluated as an exceptional
one and it was coordinated by a special commission led by CSKAE nominated
by the CSFR government. The processed analysis of the dosimeter presence for
a possible violation of the reactor core — fuel cells in the autoclave tests which
imitated primary circuit parameters showed that approximately 7 grams of the
mass, out of it 5 grams of PVC and 2 grams of foil, cannot jeopardize a safe re-
actor operation.

Neither 7 November was a very lucky day, although we desirably awaited the
beginning of the physical running which starts by the fuel input. After five days
of interruption the fuel input continued.

The reactor was completed, starting and testing devices were attached for
physical run, and on 27 November 1978 the first controlled reactor output was
reached. Physical running continued according to the schedule. The V1 units in
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fakciu a radost z dobre vykonanej, technicky naro¢nej prace na kompleti-
zacii prvého bloku. Hned v prvy deti zavaZania paliva pri striedani zmeny
0 22.00 hod. zatiradoval ludsky faktor. Bolo zavezenych asi 8 % palivovych
¢lankov, ked pri manipulacii padol pracovnikovi kontroly do reaktora §pecial-
ny dozimeter, ¢im vznikol velky problém a zavadZanie paliva bolo prerugené.
Udalost bola hodnotena ako mimoriadna a riadila ju zvlastna komisia pod
vedenim CSKAE, ktortt menovala vldda CSFR. Spracovan4 analyza pritom-
nosti dozimetra na mozné poskodenie aktivnej zony — palivovych ¢lankov
v autoklavovych skagkach, ktoré imitovali parametre primarneho okruhu,
ukézala, Ze asi 7 gramov hmoty a z toho 5 gramov PVC a 2 gramy félie ne-
moZu ohrozit bezpe¢nii prevadzku reaktora.

Ani 7. november nebol prili§ $tastny den, aj ked sme zaciatok fyzikalne-
ho sptitania, ktoré zavazanim paliva zadina, tGZobne ocakavali. Po piatich
dnioch preru$enia zavaZanie pokracovalo.

Skompletizoval sa reaktor, pripojili sa spistacie a kontrolné pristroje pre
fyzikalne sptstanie a 27. novembra 1978 sa dosiahol prvy kontrolovany vykon
reaktora. Fyzikalne spitanie pokracovalo podla programu. Bloky V1v Jaslov-
skych Bohuniciach boli uvddzané v poradi ako 1. a 12. blok, ¢iZe posledné
tohto typu dodavané zo ZSSR. Priebeh skii$ok pocas fyzikilneho sptstania
bol uz dostato¢ne overeny a nevyskytli sa zZiadne problémy.

22) Strojoviia
Turbine hall

Zacalo sa so zavdZanim
Jjadrového paliva do ak-
tivnej zony reaktora 7.
novembra 1978. Tento
deri pre vietkych pra-
covnikov vystavby V1
znamenal velki satis-
fakciu a radost z dobre
vykonanej, technicky
ndrocnej prdce na kom-
pletizdcii prvého bloku
JE Va.
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23) Zapisovanie
parametrov

Recording of
parameters

24) Testovanie zariadenia

Testing the equipment

Unit 1 of V1 was safely
and reliably operated
for only 28 years. How-
ever, I am sure, that it
would desire to be in
operation at least un-
til Unit 3 in Mochovce
NPP will be run.
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Jaslovské Bohunice were named as 11th and 12th units - last ones of such a type
supplied from the USSR. The course of testing during physical running had al-
ready been sufficiently verified and no problems occurred.

After a successful realization of physical running Unit 1 was ready for phasing
by full-range functional automatics on 17 December 1978, even though it was a
prototype representing the electro department of Bohunice NPP.

Results of power runs flow were insufficient from December to February. 12
unplanned failure shut-downs by automatic protection occurred. Reasons were
generated especially by incomplete functions of automatics and secondary cir-
cuit equipment protections, their great number, and insufficient automatics re-
liability, especially the supply pumps of engine-generators and auxiliary genera-
tors, which provided a transition supply state for internal consumption power
supply. After power run was finished at 55% output power, defections at instal-
lations were repaired during the planned revision, algorithm of automatics and
protections was changed, and power run tests were finished at the output pow-
ers of 55%, 75%, and 100 %. After complex tests were successfully finished, the
unit was put into power operation on 1 April 1979.

For comparison purposes | will mention the evaluation of functional tests of
physical and power runs, which took 278 days on Unit 1, power run taking 104
days out of it; Tests on Unit 2 were realized in 234 days, power run taking 60
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Po tGspesnej realizicii fyzikalneho sptstania bol 1. blok 17. decembra 1978 25) Podas odstavky
pripraveny na fizovanie pomocou automatiky, ktora bola v plnom rozsahu During overhaul
funkcna. aj napriek tomu, Ze to bol vlastne prototyp, ¢im sa prezentovalo 26)Kontrola palivovej ka-
oddelenie elektro EBO. zety
Vysledky priebehu energetického spti$tania od decembra do februara boli Check of fuel assembly

neuspokojivé. Vyskytlo sa 12 neplanovanych poruchovych odstaveni automatic-
kou ochranou. Pri¢iny boli vyvolané hlavne netplnymi funkciami automatik
a ochran zariadenia sekundarneho okruhu, ich velkého poctu a nedostato¢-
nou spolahlivostou automatik, hlavne napéjacich ¢erpadiel motorgeneratorov
a pomocnych generatorov, ktoré zabezpecovali prechodny stav napajania na
vlastnii spotrebu. Po ukonceni energetického spi§tania na vykone 55% sa

Prvy blok V1 bol
bezpecne a spolahlivo

v Case planovanej revizie odstranili nedostatky na zariadeniach, zmenil sa al-
goritmus automatik a ochran a dokondili sa skasky energetického sptistania
na vykonoch 55, 75 a 100 %. Po Gispe$ne ukoncenych komplexnych skagkach
bol blok odovzdany do energetickej prevadzky 1. aprila 1979. prevddzkovany iba

Na porovnanie uvediem zhodnotenie funkénych skugok fyzikilneho 28 1 okov. Som v3ak
a energetického sptistania, ktoré trvalo na 1. bloku 278 dni, z toho pripada  presvedceny, Ze by si
na energetické spustanie 104 dni. Na 2. bloku sa skasky zrealizovali za 234  zasliZil byt'v prevddzke
dni, z toho energetické sptstanie sa stihlo za 60 dni a reaktor bol nepldno-  aspori do spustenia 3.
vane automatickymi ochranami odstaveny iba 5-krat. Tento vysledok hovo-  hloku v Mochovciach.
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27) Jadrova elektrareri V1
V1 NPP

28) Chladiace veze
Cooling towers
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days out of it, and the reactor was shut-down by automatic protections without
planning just 5 times. This result shows a significant improvement of the run
and meeting the testing and running quality required. At the end of May, the
power testing was finished by successful complex tests taking 144 hours and
Unit 2 was put into testing operation and in the planned time into permanent

operation.

Technological development continued fast, especially in nuclear technology.
Because of an increase in nuclear safety the units have almost continuously been
completed with safety equipment and instrumentation has been modernized,
especially in the control, regulation, and measurement technology. Two
reconstructions have been executed on V1 power plant. All these activities have
helped to reach the V1 safety level comparable with other nuclear installations
of a similar type and generation currently operated with a prolonged, almost
doubled life-time. Unit 1 of V1 was safely and reliably operated for only 28 years;
Unit 2 will be still in operation until 2008.

However, | am sure together with you, nuclear specialists, that it would de-
serve to be in operation at least until Unit 3 in Mochovce NPP will be run.
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ri o podstatnom zlepSeni priebehu a splneni poZzadovanej kvality skagok
a spustania. Koncom maja bolo energetické sptstanie ukoncené tispe$nymi
komplexnymi skiskami v trvani 144 hodin a 2. blok bol odovzdany do sku-
$obnej prevadzky a v planovanej dobe do trvalej prevadzky.

Technicky vyvoj zvlast v jadrovej technike rychlo pokracoval. Kvoli zvy-
$eniu jadrovej bezpe¢nosti boli bloky takmer kontinuilne dopltiované bez-
pe¢nostnymi zariadeniami a modernizovalo sa pristrojové vybavenie, hlav-
ne v riadiacej, regula¢nej a meracej technike. V elektrarni Vi sa uskutoc¢nili
dve rekonstrukcie. Vietky tieto aktivity napomohli k Grovni bezpec¢nosti Vi
porovnatelnej s inymi jadrovymi zariadeniami podobného typu a generacie,
ktoré sa dnes stale prevadzkuji s predlZenou Zivotnostou takmer na dvojna-
sobok. Prvy blok Vi1 bol bezpecne a spolahlivo prevadzkovany iba 28 rokov,
druhy blok je este v prevadzke do roku 2008.

Som v§ak presvedceny, spolo¢ne s vami, jadrovymi odbornikmi, Ze by si
zasltzil byt v prevadzke asponi do spustenia 3. bloku v Mochovciach.

29) Odpojenie 1. bloku od
siete

Disconnecting the Unit
1 from the grid

30) Odstavenie 1. bloku
z prevadzky

Shut down of Unit 1
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HISTORIC ASPECTS
OF V2 NPP

The role of the V2 power plant s compared to other nuclear units in Slovakia is
sunappreciative”. The power plant has neither been the oldest member of the
nuclear family, nor the latest unit like Mochovce power plant.

The intention to build up the V2 nuclear power plant fit in the overall con-
cept of the Czechoslovak power industry, which was oriented on building of own
nuclear resources.

Management of the Czechoslovak nuclear unit construction assumed con-
struction of the V1 at the Jaslovské Bohunice site, where developed construction
site facilities as well as contractor and human resources were available from the
A1 period. Other VVER 440 units were assumed to be located at Dukovany site
in Southern Moravia. Presence of DaleSice pumped water storage power plant
was one of determining factors of the site.

Real preparation of nuclear unit construction at the Dukovany site proved to
be more complicated as compared to original intentions. VVER-440 type safety
concept was changed during discussions about design in the Soviet Union. The
reasons was that Soviet experts as well as other experts of the Council of Mutual
Economic Help (RVHP) adopted a safety philosophy, which was based on recom-
mendations of the International Atomic Energy Agency (MAAE). The adopted
philosophy implied the need to consider the maximum design accident of the
water-water nuclear unit — guillotine rupture of primary piping resulting in cool-
ant leak in the full cross-section of the ruptured piping. Such a leak of coolant
results in fuel overheating in the core, fuel cladding damage and leak of fission
products from the primary circuit into the environment.
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Uloha elektrarne V2, v porovnani s inymi jadrovymi blokmi na Slovensku, je
ynevda¢nd“. Elektrarefi nebola najstar§im ¢lenom jadrovej rodiny ako elek-
trarefl A1, ani poslednym blokom ako je elektrarenn Mochovce.

Zamer vybudovat jadrovii elektrarett V2 patril do celkovej koncepcie
Ceskoslovenskej energetiky, ktora bola orientovana na budovanie jadro-
vych zdrojow.

Riadenie vystavby ¢eskoslovenskych jadrovych blokov predpokladalo vys-
tavbu V1 v lokalite Jaslovské Bohunice, kde bolo k dispozicii rozvinuté za-
riadenie staveniska, aj bol silny dodavatelsky, ludsky potencial z obdobia Au.
Pre dalsie bloky VVER 440 sa povodne predpokladalo umiestnenie v lokali-
te Dukovany na juznej Morave. Jednym z urc¢ujicich faktorov tejto lokality
bola pritomnost precerpavacej vodnej elektrarne Dalesice.

Skuto¢na priprava vystavby jadrovych blokov v lokalite Dukovany sa uka-
zala zloZitej$ia v porovnani s pévodnymi zdimermi. Pri rokovaniach o projek-
te v Sovietskom zvize doslo k zmene koncepcie rie§enia bezpe¢nosti typu
VVER-440. Dévodom bolo, Ze sovietski odbornici a odbornici dalich krajin
Rady vzajomnej hospodarskej pomoci (RVHP) prijali filozofiu bezpe¢nos-
ti, ktord sa opierala aj o odporti¢ania Medzindrodnej agentary pre atomova
energiu (MAAE). Z tejto prijatej filozofie vyplyvala povinnost povazovat za
maximalnu projektovii havariu jadrového bloku s vodovodnym reaktorom
prasknutie primarneho cirkula¢ného potrubia tzv. gilotinovym rezom, v dé-
sledku ktorého sa predpoklada tinik chladiva plnym prierezom poskodeného
potrubia. Nasledkom takého tiniku chladiaceho média je prehriatie paliva

ING. Jura] KMOSENA
byvaly riaditel Atémovych

elektrdrni Bohunice
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1) Tretie bohunické stave-
nisko

The third site in Bo-
hunice

2) Rozostavany 4. blok

Unit 4 under construc-
tion
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Large modifications of the original VVER-440 / 230 type design were neces-
sary for reliable and safe unit shutdown in case of the large damage to the pri-
mary piping and to prevent formation of excessive volume of radioactive mate-
rials and their leak into nuclear facility environment. The modifications resulted
in the V213 type. It is characteristic with the following properties: large inventory
of water to compensate coolant leak, leak guiding, disposal of excessive energy
and complementary reliable long-term containment of possible radioactive leak
in sufficiently designed overpressure volumes, as well as general enhancement
of redundant properties of safety systems, i.e. fulfilment of the requirements on
handling a primary circuit defect.

Works on construction of the planned V2 nuclear power plant (NPP) at the
Dukovany site started as soon as in 1973. The new concept technical design was
promised to be delivered in 1974; moreover, works on the construction site facili-
ties were delayed, so the original deadline of Dukovany V2 commissioning was
on critical path. In this complicated situation the government decided to appoint
a governmental attorney for nuclear power plant construction. This decision meant
a benefit for V1 construction as well as for V2 construction decision-making.

In parallel, an idea arose in 1975 to complete other two units at Jaslovské
Bohunice by repeating the V1 power plant design in order to compensate delay
in Dukovany power plant construction. This proposal was approved in 1975 and
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v aktivnej zone, poskodenie jeho pokrytia a Gnik §tiepnych produktov z pri- 3) Rotor nizkotlakovej

marneho okruhu do okolia. ¢asti turbiny
Low pressure rotor of

Na spolahlivé a bezpe¢né odstavenie bloku v pripade velkej poruchy the turbine

primarneho potrubia a na zabranenie vzniku nadmerného mnozstva radi-
oaktivnych latok a ich tiniku do okolia jadrového zariadenia, bolo nutné vy- 4) I':“é':y!’:hhézl‘r’:ﬁgld"k“'
konat velké tpravy pévodného projektu VVER-440, typ V230. Vysledkom Board of main coolant
uprav bol typ V213. Charakterizuji ho nasledovné vlastnosti: velka zasoba pump
vody na dopliovanie vzniknutého tiniku chladiva, usmernenie tiniku, lik-
vidicia nahromadenej energie a dostato¢ne spolahlivé dlhodobé uschova-
nie pripadného tniku radioaktivneho média v dostato¢ne dimenzovanych
pretlakovych objemoch a v§eobecné zvy$enie redundantnych vlastnosti bez-
pecnostnych systémov, teda naplnenie poZiadaviek vyrovnat sa s poruchou
primarneho potrubia.
Price na vystavbe planovanej jadrovej elektrarne (JE) V2 v lokalite Du-
kovany zacali uz v roku 19773. Technicky projekt novej koncepcie bol prisli-
beny na rok 1974, navy$e prace na zariadeni staveniska megkali, takze bol
ohrozeny pévodny termin uvedenia dukovianskej V2 do prevadzky. Za tejto
zloZitej situacie vlada rozhodla menovat vlidneho zmocnenca pre vystavbu
jadrovych elektrarni. Tento krok znamenal prinos pre vystavbu Vi, aj pre
rozhodovanie o vystavbe Va.

79



HISTORIC
ASPECTS
OF V2 NPP

Czechoslovak-Soviet
negotiations continued
by a discussion about
the type of the newly
built unit and ended
up in March 1976 with
the conclusion that all
new power plants with
VVER-44o0 reactors
would be equipped with
bubble condensers with
a new core cooling sys-
tem. Based on the deci-
sion only the construc-
tion of the V1 continued
in the original concept
with the V230 type reac-
tor and V2 power plant
in Jaslovské Bohunice
was already designed
in the concept with the
new V213 type reactor.

8o

international negotiations about the acceleration of V2 power plant on Jaslovské
Bohunice site with the original concept of vi power plant started.

The year of 1975 was the year of discussions about the VVER-440 reactor safety
concept. The discussion was enforced by the fact that Finland bought two VVER
440 reactors from the Soviet Union, but the design was modified so that they
were located in a containment with ice condensers. Czechoslovak-Soviet negotia-
tions continued by a discussion about the type of the newly built unit and ended
up in March 1976 with the conclusion that all new power plants with VVER-440
reactors would be equipped with bubble-condensers with a new core-cooling
system. Based on the decision only the construction of the V1 continued in the
original concept with the V230 type reactor and V2 power plant in Jaslovské Bo-
hunice was already designed in the concept with the new V213 type reactor.

Main stages of V2 NPP construction and commissioning:

Unit on the Jaslovské Bohunice site Unit 3 Unit 4
Start of preparatory works April 1976

Start of the nuclear

island excavation December 1976

Start of physical commissioning 5 July 1984 5 July 1985
First reactor criticality 7 August 1984 2 August 1985
First phasing to the power grid

— start of trial operation 20 August 1984 9 August 1985

V2 units preparatory works and the construction itself, as well as the commissioning
were done in conditions characteristic of Czechoslovak institutions. Strong potential
of people with expertise necessary for effective construction and commissioning
of other nuclear units was available from the period of construction preparation,
commissioning and operation of A1 and V1 units. In terms of technique and hu-
man resources, there was a strong group of people available at Jaslovské Bohunice
(construction contractors, operating plants, commissioning staff, and operation
staff), with good practice focused on nuclear power industry. Those people were
employed not only in Bohunice, but also in Dukovany and Mochovce. Czecho-
slovakia had a developed industry, designer environment, as well as scientific and
research base. With respect to the political orientation and previous co-operation
there were very good working contacts with Soviet experts — participants of com-
missioning and operation of A1 and V1 units, as well as with personnel of neigh-
bouring Paks nuclear power plant in Hungary and Loviisa NPP in Finland.



Paralelne, aby bolo kompenzované oneskorenie vystavy elektrarne v Duko-
vanoch, v roku 1975 vznikla myslienka dobudovat v Jaslovskych Bohuniciach
dalsie 2 bloky opakovanim projektu elektrarne Vi. Tento navrh bol schvaleny
v roku 1975 a zacali medzinarodné rokovania o urychleni vystavby elektrarne
V2 v lokalite Jaslovské Bohunice s pévodnou koncepciou elektrarne Vi.

Rok 1975 bol rokom diskusii o koncepcii jadrovej bezpec¢nosti reaktorov
VVER-440. Diskusia bola posilnena aj tym, Ze Finsko kipilo od Sovietskeho
zvizu dva reaktory VVER 440, ale zmenou projektu boli reaktory umiestnené
v kontajnmente s ladovymi kondenzitormi. Ceskoslovensko-sovietske roko-
vania pokracovali diskusiou o type novobudovaného bloku a boli ukonc¢ené
v marci 1976 rozhodnutim, Ze v8etky nové elektrarne s reaktormi VVER-
440 budii vybavené barbotérmi s novym systémom dochladzovania aktivnej
z6ny. Na zaklade tohto rozhodnutia pokracovala len vystavba Vi v povodnej
koncepcii s reaktorom typu V230 a elektrareti V2 v Jaslovskych Bohuniciach
bola projektovana uz v koncepcii s reaktorom typu V213.

Hlavné etapy vystavby a uvadzanie do prevadzky JE Va:

Blok v lokalite Jaslovské Bohunice 3. blok 4. blok
Zadiatok pripravnych prac April 1976

Zacatie vykopu hlavného vyrobného bloku December 1976
Zadiatok fyzikalneho sptistania 5.7l 1984 5.7l 1985

Dosiahnutie prvého

kontrolovaného vykonu reaktora 7. august 1984 2. august 198g

Prifazovanie k elektriza¢nej sieti

— zaliatok sktSobnej prevadzky 20. august 1984 9. august 1985

Priprava vystavby a samotna vystavba blokov V2, aj jej spistanie prebieha-
li v obdobi charakterizovanom v podmienkach ¢eskoslovenskych institacii.
Z obdobia pripravy vystavby, spti§tania a prevadzky bloku A1 a blokov V1 bol
k dispozicii silny potencial ludi so znalostami potrebnymi na efektivau vys-
tavbu a spustenie dalgich jadrovych blokov. Z technického a Tudského pro-
stredia v Jaslovskych Bohuniciach bola k dispozicii silna skupina ludi (do-
davatelov stavby, vyrobnych zavodov, spti§tacov a prevadzkového personalu),
s dobrou praxou zameranou na jadrova energetiku. Tito Iudia sa uplatnili
nielen v Bohuniciach, ale aj v Dukovanoch, Mochovciach. V Ceskoslovensku
bol rozvinuty priemysel, projektantské prostredie aj vedecko-vyskumna za-
kladtia. Vzhladom na politick(1 orienticiu a aj na predchadzajtcu spolupracu,
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Ceskoslovensko-soviet-

ske rokovania pokracovali
diskusiou o type novobu-
dovaného bloku a boli
ukoncené v marci 1976 roz-
hodnutim, Ze vietky nové
elektrdrne s reaktormi
VVER-440 budui vybavené
barbotérmi s novym sys-
témom dochladzovania
aktivnej zény. Na zdk-
lade tohto rozhodnutia
pokracovala len vystavba
V1 v pévodnej koncepcii

s reaktorom typu V230

a elektrdreri V2 v Jas-
lovskych Bohuniciach bo-
la projektovand uz v kon-
cepcii s reaktorom typu
V213.
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5 6
5) Blokova dozoriia Since the time of its commissioning, the V2 NPP fulfils the role of balancing
Main control room the difference between electricity generation and consumption, with the aim of

reaching electricity generation self-sufficiency in Slovakia. After losing its old

6) Jadrova elektraren V2
sister’'s — V1 — operation, which is shut down in 2006 to 2008 due to political

V2 Nuclear power
plant reasons, its role has become even more important.

The future of V2 can be expected especially in reliable operation and elec-
tricity generation with the task of fulfilling changing requirements of the power
system (base load, power and frequency regulation); in modernisation, with the
task of power uprate by perspective 5%, maybe even 10 % and last, but not least
in extended designed lifetime by 20 years at least..

The first criticality of the 3rd unit reactor in Jaslovské Bohunice, i.e. the 1st unit
of V2 was reached on the 14th birthday of my son. He successfully completed
mechanical engineering secondary school, then university degree with nuclear
engineering specialisation, and even though he does not work in the nuclear
power industry, he uses the knowledge from school in his work. | hope that the
V2 units will supply electricity even during his very long retirement period.
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7
boli velmi dobré pracovné kontakty so sovietskymi §pecialistami — ti¢astnikmi 7) Reaktorové sila
spustania a prevadzky blokov At aj blokov V1, ale aj s pracovnikmi susednej Reactor hall

jadrovej elektrarne Paks v Madarsku a JE Loviisa vo Finsku.

Od uvedenia do prevadzky elektrarers V2 plni tlohu vyrovnavania rozdie-
lu medzi vyrobou a spotrebou elektriny, s ciefom dosiahnut na Slovensku
sebesta¢nost vo vyrobe elektriny. Po strate prevadzky svojej starsej sestry V1,
ktora z politickych dévodov je odstavovana z prevadzky v rokoch 2006-2008,
jej lloha sa stava este délezitejSou.

Budtcnost V2 je mozné ocakavat predovietkym v spolahlivej prevadzke
a vyrobe elektriny s Glohou plnit meniace sa poziadavky elektriza¢nej ststavy
(zdkladné zataZenie, regulacia vykonu, frekvencie); v modernizicii, s cielom
aj zvy$enia vykonu o perspektivnych 5%, mozno 10 % a v neposlednom rade
v predizeni projektovanej Zivotnosti o minimalne 20 rokov.

Prvy kontrolovany vykon reaktora 3. bloku v Jaslovskych Bohuniciach,
t.j. prvého bloku V2 bol dosiahnuty v deti 14. narodenin méjho syna. Syn
uspesne ukondil strednti kolu strojarskeho typu, vysoka §kolu zamerana
na jadrovii energetiku, sice nepracuje v oblasti jadrovej energetiky, ale po-
znatky zo $koly vyuziva vo svojej praci. Dafam, Ze bloky V2 budii dodavat
elektrinu e$te aj pocas jeho velmi dlhého penzijného veku.



JozEF VALACH
former director
of Mochovce NPPs

A REMEMBRANCE
TO MOCHOVCE

| have dedicated my whole professional life to this construction and | am
immensely thankful to fate and to those who expressed their trust in me and
nominated me a director of this location in time of rebirth of nuclear power plant
construction in Slovakia in the mid-nineties.

It was an uneasy era. However, the fact that this location attracted significant
people from nuclear community family from the whole former Czechoslovakia
contributed significantly to the start of the final stage of Mochovce NPP Unit 1
completion in 1998. The original date of setting the Unit 1 into operation was
scheduled for October 1989.

I will scoop a bit back to the construction history of this power plant. The
preparation works themselves, being a part of the so-called first completion,
started in 1980 and the basic board of Unit 1 was ready in October 1984. This
stage was managed by an investor representative Emil Chorvat, directly at the
construction, and the construction was realized by Vahostav Zilina.

The building of the unit itself was running in dynamic pace patrolled by an
experienced investor Martin Spirko who had already experienced management
of building V1 and V2 nuclear power plants in Jaslovské Bohunice and became a
director of Mochovce NPP in 1985. The construction part was realized by Hydrostav
(Ernest Jancina, a director of Mochovce branch) managed by general director
Bedricha Sutera and Gdt Skoda Praha represented by general director J. Ludvig.
Despite successful moving forward of the construction and technological part it
became more and more apparent, that the tendon of Achilles of the construction
will be the new system DERIS goo being developed for control of technological



SPOMIENKA
NA MOCHOVCE

Cely moj profesionalny Zivot som zasvitil tejto stavbe a som nesmierne
vda¢ny osudu a tym, ktori mi vyjadrili doveru a menovali ma riaditelom tej-
to lokality v case, ked sa v polovici devitdesiatych rokov zacala pisat etapa
znovuzrodenia vystavby jadrovych elektrarni na Slovensku.

Nebolo to obdobie lahké, ale skuto¢nost, Ze tato lokalita pritiahla vyznam-
nych Iudi z rodiny jadrovej komunity celého byvalého Ceskoslovenska, prispe-
lo vyrazne k tomu, Ze v roku 1998 zacala zavere¢na etapa dostavby 1. bloku
elektrdrne Mochovce (EMO). Pritom pévodny termin uvedenia 1. bloku do
prevadzky bol urc¢eny na oktéber 1989.

Nacriem trochu do histérie vystavby tejto elektrarne. Samotné pripravné
prace, ktoré boli sti¢astou tzv. prvej stavby zacali v roku 1980 a zikladova
doska 1. bloku bola pripravena v oktébri 1984. Tato etapu riadil priamo na
stavbe za investora Emil Chorvat a stavbu realizoval Vahostav Zilina.

Samotnd vystavba bloku prebiehala dynamickym tempom pod taktovkou
skiiseného investora, ktory mal za sebou riadenie vystavby jadrovych elek-
trarni V1a V2 v Jaslovskych Bohuniciach, Martina Spirka, od roku 1985 ria-
ditela EMO. Stavebn ¢ast realizoval Hydrostav (riaditel zdvodu Mochovce
Ernest Janc¢ina) pod vedenim generalneho riaditela Bedricha Suteru a Gdt
Skoda Praha reprezentovana generdlnym riaditelom J. Ludvigom. Napriek
aspe$nému napredovaniu stavebnej a technologickej ¢asti bolo ¢oraz viac
jasné, ze Achillovou pitou vystavby bude novovyvijany systém riadenia
technologickych projektov DERIS goo. V tomto obdobi som mal moznost
spoznat zanietenost pre vystavbu vtedaj$ieho zmocnenca vlady pre vystav-
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designs. At that time | got the opportunity to know the zeal for nuclear power
plants construction of Jozef Keher, at that time a government attorney and a
deputy minister of FMPE (Federal ministry of fuels and power), who definitely
could not have had a calm sleep because of DERIS goo. At the beginning of
1989 it was clear that DERIS goo will not be usable or applicable in a nuclear
power plant because of its unreliability. Other problems not being solved in
the design preparation stage started to unveil gradually and the stage of great
changes in base documents for execution documentation was inevitable. In that
stage works were in progress already in Units 1 to 4, which generated a need
for great accumulation of labor. A contract with SIEMENS company was signed
in May 1991 for supply of a new ASRTP (Automated system of technological
process management). The construction was gradually attenuated in 1990
- 1992 especially by limited financial resources and by the post-revolutionary
period. SEP, later Slovenské elektrarne, a. s., entered the era of searching for
new financial resources for Mochovce NPP completion.

The first half of the nineties was marked by a noticeable turbulence at the
managerial posts. In this difficult for management era the power plant suc-
ceeded in developing of co-operation with specialists EdF (France), Bayernwerk
and Preussen Elektra (Germany), who executed a check up aimed at the safety
increasing issues.

In accordance with EBRD requirements the SEP representatives after an agree-
ment with EdF released information on intention to complete the Mochovce NPP
construction in international daily newspapers, and on 19 January 1994 a joint
venture of SEP and EdF was created called EMO, a.s. Ladislav Lérinc became a
general director of the company. Several missions (IAEA PRE OSART mission,
RISKAUDIT) followed in Mochovce and a study for environmental impact as-
sessment of the powerplant (EIA) by the AEA Technology company from U.K.
was created. Outcomes of these missions and EIA studies helped to persuade
professional community that completion of Mochovce NPP is realistic. A dis-
advantage of this stage was the fact that it was oriented mainly on preparation
of a complicated financial model, while communication with potential comple-
tion executors was at a very low level. A minus of the newly prepared comple-
tion design was that it did not take the construction , past“ into consideration
at all. On the other hand a direct contact with foreign companies taught us the
required western standard of operation management. Preparation procedure of
the financial model grew into such a stage that a final discussion on approval
of financing of the design was prepared in the EBRD centre in London in March



bu jadrovych elektrarni a ndmestnika ministra FMPE Jozefa Kehera, ktory
kvoli DERIS-u goo urcite nemohol pokojne spavat. Zac¢iatkom roku 1989
bolo jasné, ze DERIS goo pre jeho nespolahlivost nebude mozné pouzit
a nasadit v jadrovej elektrarni. Postupne sa zacali vynarat dalsie problémy
nerie§ené v etape projektovej pripravy a prichadzalo obdobie obrovskej zme-
ny podkladov na vykonavaciu dokumenticiu. V tomto obdobi sa uZ reali-
zovali prace na blokoch 1 aZ 4, ¢o vyvolavalo potrebu obrovskej kumulacie
pracovnej sily. V maji 1991 bol podpisany kontrakt s firmou SIEMENS na
dodavku nového ASRTP (Automatizovany sytém riadenia technologickych
procesov). V rokoch 1990-1992 bola vystavba postupne utlmena hlavne li-
mitovanymi finanénymi zdrojmi a porevolu¢nym obdobim. Pre SEP neskor
Slovenské elektrarne, a. s. nastalo obdobie hladania novych zdrojov finan-
covania dostavby EMO.

Prva polovica devitdesiatych rokov bola poznacena zna¢nou turbulen-
ciou na postoch riadiacich pracovnikov. V tomto, pre manazment tazkom,
obdobi sa podarilo rozvinut spolupracu s odbornikmi EdF (Francizsko),
Bayernwerk a Proussen Elektra (SRN), ktori vykonali previerku zamerant
na otazky zvy$enia bezpecnosti.

V zmysle poZiadaviek EBRD-u predstavitelia SEP-u po dohode s EdF
uverejnili informaciu o tmysle dokondit vystavbu JE Mochovce v medzina-
rodnych dennikoch a 19. janudra 1994 vznikol spolo¢ny podnik SEP a EdF
pod ndzvom EMO, a. s. Jeho generilnym riaditelom sa stal Ladislav Lorinc.
Nasledne sa v Mochovciach uskuto¢nilo niekolko misii (PRE OSART MA-
AE, RISKAUDIT) a bola vypracovan $tiidia hodnotenia vplyvu elektrarne
na zivotné prostredie EIA firmou AEA Technology z Anglicka. Zavery tych-
to misii a §tdie EIA pomohli presvedcit odbornt verejnost o realizovatel-
nosti dostavby JE Mochovce. Negativom tejto etapy bolo, Ze sa zamerala
najmi na pripravu komplikovaného finan¢ného modelu, kym komunikacia
s moznymi realizatormi dostavby bola na velmi nizkej irovni. Nedostatkom
novopripravovaného projektu dostavby bolo, Ze vobec neriegil , minulost”
stavby. Na druhej strane nis priamy kontakt so zahrani¢nymi firmami na-
udil pozadovanému zapadnému $tandardu riadenia prac. Postup pripravy
finan¢ného modelu dostavby dospel do takého $tadia, Ze v centrdle EBRD
v Londyne v marci 1995 bolo pripravené zavere¢né rokovanie schvalovania
financovania projektu. Spolo¢ne s Ladislavom Lorincom a Antonom Masa-
rom sme mali moZnost posadit sa do pripravenych kresiel zastupcov rokova-
cich stran. Prave nerie§ena problematika histérie stavby, resp. zodpovednosti
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1995. Together with Ladislav Lérinc and Anton Masar we had an opportunity to
place ourselves in the prepared posts of deputies of the discussing parties. It
was the unsolved problem of the construction past or responsibility for the works
realized so far which significantly loaded the budget of the Slovak side and con-
tributed to the decision of the government of the Slovak Republic not to sign
the prepared completion design with EdF under EBRD financing. This decision
was influenced by a more resolute procedure of the original suppliers also. On
5 September 1995 the government of the Slovak Republic approved a Report on
financing provision for alternative completion of Mochovce NPP, Units 1&2, and
by Decree No. 660 they approved also the completion model with the original
suppliers — general designer of EGP Praha (Jaroslav Knotek), higher construc-
tion supplier HDS Bratislava (Stanislav Klika¢), general technology supplier
Skoda Praha (Stanislav Svoboda), EZ Bratislava (Marian Orlicky), VUJE Trnava
(Jan Korec), which was completed with EUCOM consortium (Siemens, Fram-
atome) safety measures, Atomenergoexport (Russian Federation) special sys-
tems, Westinghouse (USA) and EdF (France) as a technical consultant. At that
time | was employed by Slovenské elektrarne as a director of financing strategy
section. The Decree No. 660 which was agreed on was a challenge for prepara-
tion of a new financial completion model. | cannot refrain from mentioning a
group led by Eduard Stry¢ek when we managed together with A. Masar to per-
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za dovtedy realizované prace, vyrazne zataZovali rozpocet slovenskej strany
a prispeli k tomu, Ze vlada SR sa rozhodla nepodpisat pripraveny projekt
dostavby s EdF pod financovanim EBRD. K tomuto rozhodnutiu prispel aj
razantnej$i postup pévodnych dodavatelov. Vlada SR schvélila 5. septembra
1995 Spravu o zabezpeceni financovania alternativnej dostavby 1. a 2. bloku
JE Mochovce a uznesenim ¢. 660 aj model dostavby s pé6vodnymi dodavatel-
mi — generdlnym projektantom EGP Praha (Jaroslav Knotek), vy$§im doda-
vatelom stavby HDS Bratislava (Stanislav Klika¢), generdlnym dodavatelom
technolégie Skoda Praha (Stanislav Svoboda), EZ Bratislava (Marian Orlic-
ky), VUJE Trnava (Jan Korec), ktory bol doplneny o konzorcium EUCOM
(Siemens, Framatome) bezpe¢nostné opatrenia, Atomenergoexport (Ruska
federicia) $peciilne systémy, Westinghouse (USA) a EdF (Franciizsko) ako
technickym konzultantom. V tomto obdobi som pésobil v Slovenskych elek-
trarfiach vo funkcii riaditela stratégie financovania. Prijaté uznesenie ¢. 660
bolo obrovskou vyzvou na pripravu nového finan¢ného modelu dostavby. Ne-
da mi nespoment skupinu vedentt Eduardom Stry¢kom, ked sa ndm spolu
s Antonom Masarom podarilo presvedc¢it mnoZstvo skeptickych pracovnikov
SE, a. s. k spolupraci na priprave nového projektu financovania.

Zaciatkom roku 1996 nabrala priprava nového modelu dostavby rychle
obratky. Jednou z poslednych rozhodujtcich ska$ok pripravenosti projek-

3) V reaktorovej sile
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4) V spleti potrubia
In net of pipeline
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suade a great number of sceptic SE employees to co-operate at preparation of
a new financial model.

The preparation of a new completion model was speeded up at the beginning
of 1996. One of the last decisive tests of the design readiness was its defense
at the exit meeting of the government of the Slovak Republic directly at the
Mochovce construction in March 1996. Later on we got to know that there had
been as many as three alternatives to solve the needs for energetic resources —
production from gas, combined cycle power plant, hydro power or nuclear power
already on the eve of the government meeting. During the lunch break things did
not look positive on our behalf so far. However, the afternoon discussion and
the strength of our arguments persuaded the government members to support
the completion of the units in Mochovce. As the next step, the Memorandum of
construction attendants was approved and signed on 16 April 1996 who promised
to realize the completion so that the unit phasing dates could be kept — the1st
unitin 1998, the2nd unitin 1999. The government of the Slovak Republic decided
by their Decree No. 339 from 14 May 1996 to provide governmental warranties
for loans for the completion. At the end of May loan contracts were signed
with VUB Bratislava, KB Praha, CS Praha, Societe Generali (France), Russian
Federation, Kreditanstalt fur Wiederaufbau (Germany). A part of the signature
of loan contracts for completion was also a signature of rescheduling of credits
advanced so far for construction from IRB and SPP loan capitalization in the
form of increasing of the SE, a. s. fixed assets.

These decisive steps led to meeting of all the requirements for the unit con-
struction start. At the beginning of August 1996 | was transferred from direc-
ting SE, a. s. directly to the construction site where | changed function with the
plant director Marian Sip, who became the government construction attorney. It
took relatively short time to stabilize the factory management and significantly
strengthen the position of the investment department. The construction course
itself required a new management feature of the construction, so-called evalu-
ation Fridays, which were attended not only by the investor and main suppliers
but also by important sub-suppliers. Employees of the future operator (espe-
cially maintenance workers) were significantly integrated into suppliers‘ reali-
zation works. | would like to highlight especially the person of Frantisek Poukar,
director of Skoda Mochovce, in this development stage. His experience from
construction management of power plants in Dukovany and Temelin were of a
significant help in the development stage of Unit 1. Another positive factor was
a direct interest of the SE, a. s. general director Tibor Mikus. He strongly influ-



tu bola jeho obhajoba na vyjazdovom zasadnuti vlady SR priamo na stavbe
v Mochovciach v marci 1996. Neskdr sme sa dozvedeli, Ze este v predvecer
zasadnutia vlady boli v hre aZ tri alternativy rieenia potrieb energetickych
zdrojov — vyroba z plynu PPC, vodna energetika, resp. jadrova energetika.
Pocas obediiajsej prestavky to pre nas este nevyzeralo ruzovo, ale poobediiaj-
Sia diskusia a sila nasich argumentov presveddili ¢lenov vlady pre podporu
vystavby mochovskych blokov. Nasledne 16. aprila 1996 bolo prijaté a podpi-
sané Memorandum tcastnikov vystavby, ktori sa zaviazali realizovat vystavbu
tak, aby boli dodrzané terminy fazovania blokov —1. blok 1998, 2. blok 1999.
Vlada SR svojim uznesenim ¢. 339 zo 14. méja 1996 rozhodla o poskytnuti
vladnych zaruk za Gvery na dostavbu. Koncom maéja boli podpisané tivero-
vé zmluvy s VUB Bratislava, KB Praha, CS Praha, Societe Generali (Fran-
ctizsko), Uver RF, Kreditanstalt fur Wiederaufbau (SRN). Stcastou podpi-
su uverovych zmlav na dostavbu, bol aj podpis zmluvy o restrukturalizicii
dovtedy poskytnutych tiverov na vystavbu od IRB a kapitalizicia iveru SPP
formou navy$enia zakladného imania SE, a. s.

Tymito rozhodujtcimi krokmi boli splnené vietky podmienky na samot-
ny rozbeh vystavby blokov. Zac¢iatkom augusta 1996 som presiel z riaditel-
stva SE, a. s. priamo na stavbu, kde som vystriedal vo funkcii riaditela za-
vodu Mariana Sipa, ktory bol povereny funkciou vlidneho zmocnenca pre
vystavbu. V relativne kratkej dobe sa podarilo stabilizovat vedenie zavodu
a vyrazne posilnit poziciu investi¢ného Gtvaru. Samotny priebeh vystavby
si vyziadal zavedenie nového riadiaceho prvku vystavby, tzv. hodnotiacich
piatkov, na ktorych sa zticastriovali okrem investora a hlavnych dodavatelov
aj ich rozhodujuci subdodavatelia. Vyraznou mierou doslo k zapojeniu pra-
covnikov budtceho prevadzkovatela (hlavne pracovnikov tdrzby) na reali-
za¢nych pracach u dodavatelov. V tejto rozbehovej etape chcem mimoriadne
vyzdvihntt osobu Frantigka Poukara, riaditela Skody Mochovce. Jeho ski-
senosti z riadenia vystavby elektrarni v Dukovanoch a v Temeline vyznam-
ne napomohli v rozbehovej etape realizicie 1. bloku. Dal§im pozitivnym
faktom bola priama zainteresovanost generalneho riaditela SE, a. s. Tibora
Mikusa. Svojou osobnou tcastou v rozhodujiicich momentoch vystavby sa
vyrazne zasadil o dodrzanie terminu spustenia 1. bloku. NemoéZem nespo-
ment jeho zasadny postoj pri zavaZani paliva 27. aprila1998. V etape tesne
pred jeho realiziciou ho telefonicky poZziadal vtedajsi predseda vlady Vla-
dimir Mediar, ktory bol v tom ¢ase na oficidlnej naviteve Rakuska, o zasta-
venie procesu zavazania paliva. Stanovisko Tibora Mikuga bolo jasné a za-
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enced keeping the date of Unit 1 start-up by his personal involvement in cru-
cial moments of construction. | cannot miss out his fundamental approach to
refuelling on 27 April 1998. He was asked by phone by Vladimir Meciar,, prime
minister at that time at an official visit of Austria, to stop the refuelling process
right before the realization. Tibor Miku$ had a clear and strict standpoint on this.
After a personal discussion with the Austrian chancellor he clearly declared that
all the technological, safety, and legislation requirements are met for the start of
this stage and first cassette was really applied to the reactor at 23:54. This was
an approach worthy of a general indeed, and it influenced next completion pro-
cedure in 1998 decisively:

9 June — achievement of first controlled reactor output

4 July — the first official connecting to power grid

28 August — 100 % of reactor power output in Unit 1.

Realizing the operation on Unit 2 fully used the experience from Unit 1. The
only disadvantage was a shortage of financial resources which were supposed
to be generated from the investor side. Provision of the resources was based on
an assumption of progressive electricity prices as it was agreed on in 1996. Un-
fortunately the following years did not bring the supposed growth in electricity
prices, which generated liquidity problems in the SE, a. s. Despite this fact the
construction sequence was as followed:
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sadné. Po osobnom rozhovore s rakiskym kancelarom jasne deklaroval,
ze st splnené vSetky technické, bezpe¢nostné a legislativne podmienky na
zalatie tejto etapy a skuto¢ne o 23.54 h bola zavezena 1. kazeta do reaktora.
Toto bol skuto¢ne postoj hodny generala a mal rozhodujici vplyv na dalsi
postup dostavby v roku 1998:

9. jina — dosiahnutie prvého kontrolovaného vykonu reaktora

4. jala — prvé oficidlne prifazovanie k energetickej sieti

28. augusta — dosiahnutie 100 % vykonu reaktora 1. bloku.

Realizicia prac na 2. bloku plne vyuZila skiisenosti z 1. bloku. Jedinym
negativom bol nedostatok finan¢nych prostriedkov, ktoré mali byt generova-
né zo strany investora. Zabezpecenie tychto prostriedkov vychadzalo z pred-
pokladu postupného zrealiiovania cien elektriny tak, ako bolo prijaté v roku
1996. Bohuial, v dalsich rokoch nedoslo k predpokladanému narastu ceny
elektriny, o v SE, a. s. vyvolalo problémy s likviditou. Napriek tomuto faktu
postup vystavby bol nasledovny:

5. oktébra 1999 — zavezenie prvej kazety do reaktora 2. bloku
1. decembra 1999 — dosiahnutie prvého kontrolovaného vykonu reaktora
20. decembra 1999 — prvé oficidlne prifizovanie k energetickej sieti

Mimoriadne je potrebné vyzdvihnuat hladky priebeh prac fyzikalneho

a energetického spuidtania s minimom automatickych odstaveni reaktora

6) Jadrova elektraren
Mochovce

Mochovce NPP
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5 October 1999 — placement of 1st cassette in Unit 2 reactor
1 December 1999 — reaching of the first controlled reactor output
20 December 1999 — first official connecting to the grid

Itis particularly necessary to highlight the smooth course of works on physi-
cal and power run with a minimum of reactor scrams and maximum use of ex-
perience from running the Unit 1. In 2000 Mochovce NPP gradually transferred
from accumulated investment construction to the stage of full connection of the
both units to commercial operation — electricity production.

Apart from solving usual operational problems, the power industry as a whole
was placed in front of a new phenomenon — privatization of power industries.
We were witnesses of various (sometimes crazy) proposals of power industry
privatization. The whole management in Mochovce tried to keep alive the idea
to complete the Units 3&4. The effort to cancel the Unit 3&4 construction cul-
minated in 2000. Ministry of Economy of the Slovak Republic was asked to pre-
pare a material for government discussions with a decision to quit the construc-
tion process definitely. In March 2000 | got a message from the reception that
the Minister of Economy of the Slovak Republic, Lubomir Harach, came to visit
me. He wanted to see the situation at Units 3&4 personally. After seeing the
rooms he was frankly surprised by the degree of construction and the quality of
conservation works presented and he wrote the following text in the chronicle:
| got to know technical and technological jewel of the Slovak power industry
with an admire. | want to express my thanks to all the people who have par-
ticipated in its realization.“ His visit resulted in a chance for Units 3&4 to seek
for a strategic investor and for completion out of the resources of the national
budget (Government Decree No. 257/2000 from 19 April 2000 to the proposal
if to complete EMO Units 3&4 or not). It was a pity that Mikul4§ Dzurinda, at
that time Prime Minister, refused a similar visit.

Units 3&4 were separated from Mochovce NPP, and MO34 branch was cre-
ated by 1 July 2001 despite the repulsion of Ondrej Studenec, head of SE, a. s.
supervisory board, and general director of power section at Ministry of Economy
of the Slovak Republic. Jozef Guba, till that time a deputy investment responsi-
ble of Mochovce NPP, became the plant director. MO 34 got into the manage-
ment an excellent construction professional and a perfect specialist for Units
3&4 completion problem. The MO34 plant finalized the original supply construc-
tion contracts signed by the Economy law and the whole unfinished construction
was transferred to the property of SE, a.s. Under his management the Feasibility
Study for Mochovce NPP, Units 3&4 completion was worked out by Deloitte and



a maximom vyuZitia skisenosti zo spistania 1. bloku. V roku 2000 nastal
pre EMO postupne prechod od kumulovanej investi¢nej vystavby do etapy pl-
ného zapojenia oboch blokov do komer¢nej prevadzky — vyroby elektriny.

Popri rie$eni beznych previdzkovych problémov energetika ako celok
bola postavena pred novy fenomén — privatizacia energetiky. Boli sme sved-
kami r6znych (niekedy az blaznivych) ndvrhov privatizacie energetiky. Sna-
hou celého manazmentu v Mochovciach bolo udrzat pri Zivote myslienku
dostavby blokov 3, 4. Za¢iatkom roku 2000 kulminovala snaha o zrugenie
stavby 3 a 4 bloku. MH SR malo za tGlohu pripravit material na rokovanie
vlady s uznesenim o definitivnom ukonceni vystavby. V marci 2000 mi ohla-
sili z vratnice nav§tevu ministra hospodarstva SR ubomira Haracha. Chcel
sa osobne na vlastné oc¢i presvedcit o situacii na bloku 3 a 4. Po prehliadke
priestorov bol iprimne prekvapeny stupiiom rozostavanosti a prezentova-
nou kvalitou vykonavanych konzerva¢nych prac a do kroniky napisal nasle-
dovny text: ,S obdivom som sa oboznimil s technickym a technologickym
skvostom slovenskej energetiky. Vyjadrujem vdaku vSetkym, ktori sa podie-
lali na jeho realizacii“. Vysledkom jeho navstevy bolo, Ze bloky 3 a 4 dostali
$ancu na hladanie strategického investora a na dostavbu mimo prostriedkov
§tatneho rozpoctu (Uznesenie vlady ¢. 257/2000 z 19. aprila 2000 k navrhu
dostavby alebo nedostavby 3. a 4.bloku EMO). Skoda, Ze podobnti navitevu
odmietol vtedaj$i predseda vlady Mikula§ Dzurinda.

K 1. jalu 2001 bol aj napriek odporu Ondreja Studenca, predsedu Dozor-
nej rady SE, a. s. a generdlneho riaditela sekcie energetiky MH SR z EMO
odcleneny 3 a 4 blok a vytvoreny zavod MO 34. Jeho riaditelom sa stal Jozef
Guba, dovtedy investi¢ny namestnik EMO. MO 34 dostalo do vedenia vyni-
kajticeho odbornika na vystavbu a dokonalého znalca problematiky dostavby
blokov 3 a 4. Zavod MO 34 dotiahol ukoncenie pévodnych dodavatelskych
zmlav na vystavbu podpisanych este podla Hospodarskeho zidkonnika a ce-
la rozostavana stavba bola prevedena do majetku SE, a. s. Rovnako pod jeho
vedenim bola do konca roku 2002 vypracovana firmou Deloitte a Touche
Sttdia realizovatelnosti financovania dostavby 3. a 4. bloku EMO, ktor4 po-
tvrdila dovtedy spracovanu $tadiu najnizsich nakladov SE (least cost study)
v stuvislosti s planovanim novych vyrobnych kapacit.

Dostavba a spustenie MO 34 vychadza ako najvyhodnej$ia alternativa
nahradenia vykonu po odstaveni elektrarne Vi.

Prevadzkované bloky 1, 2 sa stali stabilnymi a bezpe¢nymi zdrojmi elek-
triza¢nej ststavy. V roku 2002 bola v EMO organizovana medzinarodna
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Touche company by the end of 2002. The study confirmed the SE least cost study
processed so far in connection with planning new production capacities.

MO34 completion and running appears as the most efective alternative of
output power substitution after the V1 power plant will be shut-down.

The operational Units 1&2 became stable and safe resources of electricity sup-
ply system. Mochovce NPP experienced in 2002 the international examination
WANO and in 2006 it was the international IAEA mission OSART. The OSART
mission was managed by my successor Jaroslav Holubec, as | was withdrawn
from Mochovce NPP directing function on 31 July 2003.

My seven years‘ period as the Mochovce NPP director was not easy. On one
hand | got, thank to the decision of Karol Cesnek, a great chance to be present at
running a significant power work (the Mochovce Power Plant construction was
awarded in May 2001 the building of the 20th century in Slovakia in the category
of industrial buildings) and | was lucky to co-operate with excellent professionals
from supplying companies, supervisory bodies, as well as with the colleagues
directly at EMO and Slovenské elektrarne. However, this period was afflicted
by a strong turbulence at the posts of superior bodies — | was managed by five
general directors of SE, a. s. and they also had to function during the governing
period of seven Economy Ministers of the Slovak Republic.

I would like to thank all the people who had taken part at a successful reali-
zation of the Mochovce NPP, Units 1&2 construction as well as its completion
and safe operation, and to those who are aware of the need of completion of
the Units 3&4, and actively take part in works connected with the completion
being prepared.



previerka WANO a v roku 2006 aj medzindrodna misia MAAE OSART.
Misiu OSART uz manazoval moj nastupca Jaroslav Holubec, pretoze som
bol 31. jula 2003 odvolany z funkcie riaditela EMO.

Moje sedemro¢né pdsobenie vo funkcii riaditela EMO nebolo lahkym
obdobim. Na jednej strane som dostal, vdaka rozhodnutiu Karola Cesneka,
obrovskt $ancu byt pri spusteni vyznamného energetického diela (v maji
2001 bola stavba Atémovej elektrarne Mochovce ocenend ako Stavba XX.
storoc¢ia na Slovensku v kategorii priemyselné stavby) a mal som $tastie spo-
lupracovat s vynikajicimi odbornikmi z dodavatelskych firiem, dozornych
orgdnov ako aj spolupracovnikmi priamo v EMO a Slovenskych elektrarni.
Toto obdobie v8ak bolo poznacené silnou turbulenciou na postoch nadria-
denych organov — riadilo ma pit generalnych riaditelov SE, a.s. a oni poso-
bili pri siedmich ministroch MH SR.

Chcem sa podakovat vietkym, ktori sa zi¢asttiovali na Gspe$nej realizacii
vystavby aj dostavby EMO 1, 2, podielaju sa na jej bezpe¢nom prevadzkova-
ni ako aj tym, ktori si uvedomujt nutnost dostavby blokov 3, 4 a aktivne sa
zapajaju do prac stvisiacich s ich pripravovanou dostavbou.
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The history of nuclear power engineering in Slovakia began in 1950s. It was,
however, mainly concentrated on the design, construction, operation and pow-
er generation.

Issues of the back part of nuclear power engineering were paid less attention.
It was only the spent nuclear fuel from the A-1 Nuclear Power Plant (NPP) whose
life cycle was managed as far as its transportation to the final disposal site, al-
though the fuel state required extensive modifications to technologies prepared.
Radioactive wastes were only managed as far as the long-term storage stage.

A-1 NPP staff members undertook the initiative following the A-1 operation
termination. The lack of financial resources was the greatest problem. The Conception
of Radioactive Waste Management in the Slovak Republic was developed. It was
approved by the Government of the Slovak Republic in Resolution No .190/1994.
This was the basis for the State Liquidation Fund and for the determination of the
radioactive waste treatment, conditioning and storage. The task to establish a separate
plant within Slovenské elektrarne, j.s.c., whose major field of action covered the
back part of nuclear power engineering was another important moment.

The SE-VYZ plant (the Decommissioning of Nuclear Power Installations, Radi-
oactive Waste and Spent Nuclear Fuel Treatment) history began on 1 January 1996
when a separate plant was established within Slovenské elektrarne, j.s.c. Upon its es-
tablishment, the plant took over a part of SE-EBO plant (Jaslovské Bohunice Nuclear
Power Plants) and SE-EMO plant (Mochovce Nuclear Power Plants) staff members
and, at the same time, all the activities related to the decommissioning of the failed
A-1 Nuclear Power Plant including its back part of nuclear power engineering.
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ING. MARTIN SLEZAK

byvaly riaditel zdvodu SE-VYZ,
vrchny riaditel divizie VYZ
spolocnosti JAVYS

Jadrova energetika na Slovensku zacala pisat svoju histériu v 5o-tych rokoch
minulého storodia. Jej hlavné zameranie bolo v§ak len na projektovanie, vy-
stavbu, prevadzku a vyrobu elektriny.

Otazke zavere¢nej Casti jadrovej energetiky bolo venované menej pozor-
nosti. Len vyhorené jadrové palivo JE A1 malo rieSenie aZ po jeho odvoz na
miesto trvalého uloZenia, i ked jeho stav si vyziadal rozsiahle zmeny pri-
pravenych technolégii. Rddioaktivne odpady boli rieSené len po etapu dlho-
dobého skladovania.

Iniciativu v rieSeni tejto problematiky prevzali na seba zamestnanci JE
A1, po ukonceni jej prevadzky. Najvic¢sim problémom bol nedostatok finan-

¢nych zdrojov. Bola vypracovand Koncepcia zaobchadzania s radioaktivny-
mi odpadmi (RAO) v Slovenskej republike, ktori schvalila vlada v uzneseni
¢. 190 z roku 1994. To bol zéklad pre vytvorenie Statneho fondu likvidacie
SFL, stanovenia sposobu spracovavania, iipravy a ukladania RAO. Dal§im
vyznamnym momentom bola tloha vytvorit samostatny zavod v ramci Slo-
venskych elektrarni, a. s., ktorého hlavnou napliiou bola zavere¢na cast jad-
rovej energetiky.

Histéria zavodu SE-VYZ (Vyradovanie jadrovoenergetickych zariade-
ni, zaobchadzanie s radioaktivnymi odpadmi a vyhorenym jadrovym pa-
livom) sa zacala pisat 1. januara 19906, ked bol v ramci Slovenskych elek-
trarni, a.s. zaloZeny od$tepny zavod. Zavod pri svojom vzniku prebral cast
zamestnancov zavodu SE-EBO (Atdmové elektrarne Jaslovské Bohunice)
a EMO (Atémové elektrarne Mochovce) a zarovei i vetky ¢innosti stvi-
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Based on its activities,
the SE-VYZ plant
contributed to

a significant extent

to the development

of nuclear power
engineering in Slovakia
in that it ensured

the fulfillment of its
mission in the area of
the back part of nuclear
power engineering,

thus bringing Slovakia
remarkably near

to the developed
countries using nuclear
sources for the power
generation.
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The takeover of the management of the A-1 Nuclear Power Plant Decom-
missioning Stage | Project was the decisive activity that required the greatest
efforts, especially during the initial years of SE-VYZ plant existence. Following
two serious operation events (the event that occurred in 1976 was rated INES 3
in compliance with the INES scale and the event that occurred 1977 was rated
INES 4, i. e., an accident without any serious impact on the surroundings), the
A-1 NPP represented an urgent problem that required (and requires all the time
at present) to make coordinated and systematic efforts.

Simultaneously with the beginning of the SE-VYZ plant functioning, radioactive
waste treatment and conditioning technologies started to be built. At present they
make up a complex of technologies capable of both safe and reliable treatment
and conditioning of almost complete range of radioactive waste produced.
Those technologies combined represent a unique know-how and capacity
comparable with the most developed states providing the nuclear source-based
power production.

Together with the construction of the radioactive waste treatment and con-
ditioning technologies, it was necessary to design also the final disposal of con-
ditioned radioactive waste meeting the highest safety and ecology requirements
specified for such a type of equipment. That is why, the Republic Low and Me-
dium (Short-Term) Radioactive Waste Repository (RU RAO) was gradually built
in Mochovce. Just as in case of radioactive waste treatment and conditioning
facilities in Jaslovské Bohunice, the Mochovce repository also made use of expe-
rience gained by European states during the construction of permanent disposal
facilities for conditioned radioactive waste and combined the highest safety pa-
rameters closely connected with the environment protection maximisation and
with the provision of physical safety of the disposed radioactive waste.

Immediately following its establishment, the SE-VYZ plant also undertook the
responsibility for the long-term storage of the spent nuclear fuel from Slovenské
elektrarne, j.s.c., reactor units. As a strategic raw material, the fuel is stored in the
Spent Fuel Intermediate Storage Facility (MSVP). During 10 years of its existence,
the SE-VYZ plant provided and coordinated an extensive investment project aimed
at the extension of the MSVP storage capacity and the seismic upgrade of both the
technologies and construction of the intermediate storage facility buildings.

The SE-VYZ plant scope of activities included the following:

« The decommissioning of nuclear facilities; at present the A-1 Nuclear

Power Plant decommissioning actions are taken and the Nuclear Power

Plant V-1 Jaslovské Bohunice decommissioning is being prepared.



siace s vyradovanim havarovanej elektrarne A1 a so zavere¢nou ¢astou jad-
rovej energetiky.

Rozhodujicou ¢innostou, ktora si vyziadala najvic¢sie nasadenie hlav-
ne v prvych rokoch existencie zavodu SE-VYZ bolo prebratie riadenia pro-
jektu 1. etapy vyradovania jadrovej elektrarne Az, ktord po dvoch zavaznych
prevadzkovych udalostiach (udalost v roku 1976 bola podla stupnice INES
Kklasifikovana ako INES 3 — vaiZna nehoda a udalost v roku 19777 ako INES 4
— havaria bez vazneho vplyvu na okolie) znamenala neodkladny problém,
ktorému bola (a stile v sticasnosti je) potreba venovat koordinované a sys-
tematické usilie.

Rovnako sa spolu so zac¢iatkom fungovania zdvodu VYZ zacalo i bu-
dovanie technolégii na spracovanie a tipravu RAO, ktoré v sti¢asnej dobe
tvori komplex technolégii schopnych bezpec¢ne a spolahlivo spracovavat
a upravit takmer celt1 §kalu produkovanych radioaktivnych odpadov. V kom-
bindcii tieto technolégie predstavuji jedine¢né know-how a kapacitu, ktora
je porovnatelna s najvyspelej§imi §tatmi zabezpecujiicimi produkciu elek-
triny z jadrovych zdrojov.

Zaroveni s budovanim technolbgii na spracovanie a tpravu RAO bolo po-
trebné vyriegit i kone¢né ukladanie upravenych RAO, ktoré spliia najvyssie
bezpec¢nostné a ekologické poziadavky kladené na takyto typ zariadenia. Preto
bolo postupne vybudované Republikové tlozisko pre nizko a stredne (krat-
kodobé) radioaktivne odpady v Mochovciach. Tak ako v pripade zariadeni na
spracovanie a ipravu RAO v Jaslovskych Bohuniciach i mochovské tiloZis-
ko ztirodilo sktsenosti eurdpskych $tatov s budovanim zariadeni na trvalé
ukladanie upravenych RAO a skombinovalo v sebe najvyssie bezpe¢nostné
parametre, izko naviazané na maximalizaciu ochrany Zivotného prostredia
a zabezpecenie fyzickej bezpec¢nosti uloZzenych RAO.

SE-VYZ po svojom vzniku prebral zodpovednost i za dlhodobé usklad-
nenie vyhoreného jadrového paliva z blokov SE, a.s., ktoré ako strategicka
surovina je skladovana v medzisklade vyhoreného jadrového paliva (MSVP).
Pocas 10-ro¢nej existencie SE-VYZ zabezpecoval a koordinoval rozsiahlu in-
vesti¢ntl akciu zameranti na rozdirenie skladovacej kapacity MSVP a seiz-
mické zodolnenie technoldgie a stavebnej casti objektu medziskladu.

Predmet ¢innosti zavodu SE-VYZ bol nasledovny:

« Vyradovanie jadrovych zariadeni; v stiCasnosti je realizované vyradovanie

jadrovej elektrarne A1 a pripravované vyradovanie jadrovej elektrarne Vi

v Jaslovskych Bohuniciach.

VYZ svojou cinnostou
v oblasti zdverecnej
Casti jadrovej energetiky

HISTORICKE
ASPEKTY VYZ

vyznamnou mierou pris-
pel k rozvoju jadrovej ener-
getiky na Slovensku a vo
vyznamnej miere pribliZil

Slovensko k vyspelym
krajindm vyuZivajicim

Jjadrové zdroje na vyrobu

elektriny.
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1) Bohunické spracovatel- « Thetreatment and conditioning of radioactive waste produced in nuclear
ské centrum RAO power plants and during decommissioning of nuclear installations.
Radioactive waste + The centralised collection of institutional radioactive waste, or radioac-
treatment centre in Bo- !
hunice (RAW TCB) tive waste captured in the territory of the Slovak Republic and their sub-

sequent management.

« The radioactive waste transportation.

« The operation of the surface Republic Radioactive Waste Repository in
Mochovce.

« The storage of spent nuclear fuel coming from nuclear power plants; at
present the operation of the storage facility in Jaslovské Bohunice and
preparations for the construction of a storage facility in Mochovce.

« The provision of a deep underground disposal site development intended for
the final disposal of the spent nuclear fuel and radioactive waste that cannot
be stored in the Republic Radioactive Waste Repository in Mochovce.

All those technologies are closely connected with “support” services that
continuously provide all activities related to the radiation, nuclear and classical
safety, as well declare all the necessary data and parameters to regulatory bodies
of the Slovak Republic that supervise and delimitate all the activities related to
the operation of nuclear installations and the radioactive waste and spent nuclear
fuel management within legal regulations in force in the Slovak Republic.
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Spracovanie a Gprava radioaktivnych odpadov produkovanych v jadro-
vych elektrarnach a z vyradovania jadrovych zariadeni.

Centralizovany zber ingtitucionalnych radioaktivnych odpadov, resp. za-
chytenych radioaktivnych odpadov na tizemi Slovenskej republiky a dal-
Sie nakladanie s nimi.

Preprava radioaktivnych odpadov.

Prevadzkovanie povrchového Republikového tloziska radioaktivnych od-
padov v Mochovciach.

Skladovanie vyhoreného jadrového paliva z jadrovych elektrarni; v sa-
¢asnosti prevadzkovanie skladu v Jaslovskych Bohuniciach a priprava
realizacie skladu v Mochovciach.

Zabezpecenie vyvoja hlbinného iloZiska na kone¢né uloZenie vyhorené-
ho jadrového paliva a radioaktivnych odpadov neuloZitelnych v Republi-
kovom tloZzisku v Mochovciach.

Vsetky tieto technolégie st tizko naviazané na ,podporné“ sluzby, ktoré

trvalo zabezpecuju vietky ¢innosti stvisiace s radia¢nou, jadrovou a klasickou
bezpecnostou, ako aj deklarovanie potrebnych tidajov a parametrov pre dozor-
né organy SR, ktoré v ramci legislativnych predpisov platnych v SR kontro-
luj a vymedzujt vietky ¢innosti stvisiace s prevadzkou jadrovych zariadeni
a nakladanim s radioaktivnymi odpadmi a vyhorenym jadrovym palivom.

HISTORICKE
ASPEKTY VYZ

2) Prevoz odpadu na

spracovanie v BSC
RAO

Waste transport

to RAW TCB for
processing

Transportny kontajner
s produktom vitrifika-
cie

Transport container
with vitrification
product
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A-1 NPP DECOMMISSIONING

The A-1 Nuclear Power Plant was connected to the electrical grid on 25 Decem-
ber 1972 and, except for several interruptions, supplied the electric power for
five years as long as it was shut down in 1977. As it was shut down after two
accidents, a decision was made as early as 1979 not to continue its operation.
Subsequent activities were taken at the nuclear power plant by its operator at
that time (EBO) and projects specified by the State Science and Technology De-
velopment Plan were implemented in parallel. In 1993 the Government of the
Slovak Republic imposed in its Resolution No. 266/1993 to develop the Project
to Transfer the A-1 Nuclear Power Plant to the Radiation Safe State, the project
documents submission deadline being 31 December 1994. If simplified, the Ra-
diation Safe State can be defined as a state after the achievement of which it is
possible to begin the power plant decommissioning in the standard manner. For
the A-1 Nuclear Power Plant, this particularly meant the state after all the spent
nuclear fuel was discharged from the power plant site, including the damaged
fuel assemblies, (the fuel was transported to the Russian Federation), after the
radioactive waste found within the nuclear power plant was treated and con-
ditioned as it was produced, mainly the liquid radioactive waste with the non-
standard high contents of radionuclides important to safety, and after the de-
contamination of rooms and equipment was performed.

The prepared project documents were reviewed and accepted by regulatory
and state bodies and they were accepted by the Government of the Slovak Re-
public in its Resolution No. 649/95 in the form of a schedule for the transfer
of the A-1 Nuclear Power Plant to the radiation safe state, with the conclusion
that it would be updated from the topical, time and financial points of view in
compliance with the experience obtained, financial resources available for the
implementation and legal regulations in force. It was established by the govern-
ment resolution to transfer A-1 to the radiation safe state by the end of 2007. The
programme implementation is conditioned by the early provision of financial
resources. Since 1 January 1996 the SE-VYZ plant Jaslovské Bohunice has been
responsible for the project implementation within Slovenské elektrarne, j.s.c.

At the end of 1997 the project was reassessed from the topical, time and fi-
nancial points of view. The transfer to the radiation safe state began to be un-
derstood as the Stage | Commissioning within the meaning of the implemen-
tation of relevant provisions of the Atomic Act. A group of works on the A-1
Nuclear Power Plant decommissioning that had been performed prior to the



VYRADOVANIE JE A1l

Jadrova elektrarent A1 bola pripojend k elektrickej sieti 25. decembra 1972
a s niekolkymi preru$eniami dodavala elektrinu pocas piatich rokov aZ do
jej odstavenia v roku 1977. KedZe bola odstavena po dvoch nehodach, este
v roku 1979 bolo prijaté rozhodnutie nepokracovat v previdzke. Dalsie ¢in-
nosti v tejto elektrarni boli realizované vtedaj$im prevadzkovatelom (EBO)
a stibezne boli rie§ené tlohy $tatneho planu rozvoja vedy a techniky. V ro-
ku 1993 vlada Slovenskej republiky ulozila uznesenim ¢. 266/1993 vypra-
covat Projekt uvedenia jadrovej elektrarne A1 do radia¢ne bezpe¢ného stavu
s terminom predlozenia projektu do 31. decembra 1994. Radiacne bezpec¢ny
stav je mozné zjednodusene definovat ako stav, po ktorom je mozné pri-
krocit k vyradovaniu elektrarne $tandardnym spésobom. Pre jadrova elek-
trirent A1 to znamenalo konkrétne stav po vyvezeni vietkého vyhoreného
paliva z elektrarne, vratane poskodeného (palivo bolo odvezené do Ruskej
federacie), spracovani a tiprave radioaktivnych odpadov nachidzajacich sa
v elektrarni tak, ako vznikali, hlavne kvapalnych odpadov s nestandardne
vysokym obsahom bezpe¢nostne vyznamnych radionuklidov a dekontami-
nécia priestorov a zariadeni.

Vypracovany projekt posudili a prijali dozorné a §tatne organy a vo for-
me harmonogramu pre uvedenie jadrovej elektrarne A1 do radia¢ne bezpec-
ného stavu ho prijala vldda SR v uzneseni ¢. 649/95 s tym, Ze sa bude vec-
ne, ¢asovo a finan¢ne aktualizovat podla zistenych skiasenosti, finanénych
zdrojov pre realiziciu a platnych legislativnych predpisov. Vladne uznesenie
stanovilo uviest A1 do radia¢ne bezpe¢ného stavu do konca roku 2007. PI-
nenie programu podmiefiuje v¢asné zabezpecenie finanénych prostriedkov.
Od 1. januara 1996 zodpovedal za realiziciu projektu v rdimci Slovenskych
elektrarni, a. s. zadvod SE-VYZ Jaslovské Bohunice.

Koncom roka 1997 bol projekt vecne, terminovo a finan¢ne prehodno-
teny. Uvedenie do radia¢ne bezpe¢ného stavu zacalo byt v zmysle imple-
mentacie prislu§nych ustanoveni Atdbmového zakona chapané ako I. etapa
vyradovania. Cast prac na vyradovani jadrovej elektrarne A1 do vypracovania
a schvalenia projektu I. etapy vyradovania mala charakter samostatnych in-
vesti¢nych akcii, ktoré neskor boli vélenené do tohto projektu. V sti¢asnosti
je v alternativach vypracovany plan vyradovania elektrarne po I. etape. Bolo
uskuto¢nené prislugné hodnotenie vplyvov na Zivotné prostredie v zmysle
zakona ¢.127/1994 Z.z.

105

HISTORICKE
ASPEKTY VYZ



HISTORICAL
ASPECTS OF VYZ

4) Linka na spracovanie Stage | Decommissioning Project documents development and approval were

kovovych odpadov separate investment projects by their nature. Later on, they were incorporated

Metal waste processing

line in the Stage | Decommissioning Project. At present a plan of the power plant

decommissioning after the completion of Stage | is prepared in alternative op-
5) :Lék“:';‘;tg“';’xgk°“tai' tions. Relevant impacts on the environment were assessed within the meaning
F’,[Zr_mnmte of Act No. 127/1994 Coll.
container in RAW TCB The objectives of the project solution and implementation are as follows:

« the withdrawal of radioactive waste existing in different forms from tanks,
equipment and pits, the pre-conditioning (as needed) of the withdrawn
radioactive waste and the transport to the processing lines, or for the in-
termediate storage to tanks meeting legislative criteria; .

« the decontamination of surfaces of tanks, walls, floors and equipment,
the pumping-off of the radioactive waste produced and the development
of a draft technological procedure for their conditioning;

« the tanks integrity inspection and the decision on their management;

« the refurbishment, modifications or construction of new pipe ducts en-
suring mutual interconnections among storage tanks and processing
technological lines that will be necessary in the future;

« both the emptying and decontamination of the long-term storage facility,
the disposal of enclosures and slurries in the long-term storage facility,
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Cielom rie$enia a realizacie projektu je:

vybranie RAO vyskytujacich sa v réznych formach z nadrZi, zariadeni
a $acht, prediaprava (podla potreby) vybranych RAO a ich transport k
spracovatelskym linkam, pripadne preskladnenie RAO do nadr#i splita-
jacich legislativne kritéria;

dekontaminacia povrchov nadrZi, stien a podlah priestorov, zariadeni, od-
Cerpanie a navrh technologického postupu tGpravy vzniknutych RAO;
kontrola integrity nadrzi a rozhodnutie o dalsom naloZeni s nimi;
rekonstrukcia, Gprava alebo vybudovanie novych potrubnych kanalov,
zabezpecdujucich vzdjomné prepojenie v budicnosti potrebnych skla-
dovacich nadrzi a spracovatelskych technologickych liniek;
vyprazdnenie a dekontaminacia dlhodobého skladu, zneskodnenie puz-
dier a kalov dlhodobého skladu, ako i likvidacia nizko kontaminovanych
zariadeni transportno-technologickej ¢asti;

néavrh a realizacia dopltiujtcich technologickych zariadeni, navrh postu-
pov pre optimalnu Gpravu jednotlivych druhov RAO;

priprava podkladov pre rozhodnutie o vybudovani skladovacich kapacit
pre upravené produkty, neuloZitelné v RU RAO z akychkolvek pri¢in;
rieSenie problémov potrebnych k Gspes$nej realizicii ¢innosti 1. etapy
vyradovania JE A1 i pre zabezpeclenie Gspe$ného pokracovania dal$ich

7)

Ukladanie vldknobeto-
nového kontajnera do
republikového tloZiska

Placing the fiber-con-
crete container to the
Republic Repository

Medzisklad vyhoreného
paliva

Interim store facility of
spent fuel
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as well as the disposal of low contaminated transport-technological part

equipment;

« both the design and implementation of additional technological equip-
ment, draft procedures for the optimum conditioning of individual radio-
active waste types;

« the development of background documents for the decision on the con-
struction of storage capacities for conditioned products that cannot be
stored in the Republic Radioactive Waste Repository for any reasons;

« solutions to issues necessary for both the successful implementation of
the A-1 Nuclear Power Plant Decommissioning Stage | activities and the
provision of successful continuation of subsequent decommissioning
stages while requirements for those solutions result from the present state
of knowledge on the solved issue and legal procedures, as well as from the
preparations for the A-1 Nuclear Power Plant Decommissioning Stage II.
Financial resources for the decommissioning of the A-1 Nuclear Power Plant

and, in the future, other nuclear installations have been provided by means of
contributions made by the operator of nuclear installations that were cumulated
in the State Nuclear Power Installations Decommissioning Fund and their uti-
lisation is governed by Act No. 254/1994 Coll. The missing finance have been
subsidized the Slovenské elektrarne, j.s.c., so far using their own resources. At
present a new act is in force based on which the so-called Nuclear Account was
established. The act defines a new way of both the production and drawing of
financial resources for the decommissioning of nuclear installations.

Based on its activities, the SE-VYZ plant contributed to a significant extent to
the development of nuclear power engineering in Slovakia in that it ensured the
fulfilment of its mission in the area of the back part of nuclear power engineering,
thus bringing Slovakia remarkably near to the developed countries using nuclear
sources for the power generation.

At present the SE-VYZ plant is included in JAVYS, j.s.c., and fulfils tasks re-
lated to the provision of nuclear services.



etap vyradovania, pricom poziadavky na rieenie vychadzaji zo stcas-

ného stupiia poznania rieSeného problému a legislativy, ako aj pripravy

I1. etapy vyradovania JE A1

Zdroje financovania na vyradovanie JE A1 a v budtcnosti dalgich jadro-
vych zariadeni boli zabezpecené prispevkami prevadzkovatela jadrovych za-
riadent, ktoré boli kumulované v Stitnom fonde likvidacie jadrovoenergetic-
kych zariadeni a ich pouzitie sa riadi zdkonom ¢. 254/1994 Z.z. Chybajtce
finan¢né prostriedky boli doteraz dotované Slovenskymi elektrarfiami, a. s.
z vlastnych zdrojov. V st¢asnom obdobi je v platnosti novy zdkon, ktorym bol
zriadeny tzv. Jadrovy tcet. Tento zakon definuje novy spdsob tvorby a cerpa-
nia finan¢nych prostriedkov na vyradovanie jadrovych zariadeni.

Zavod SE-VYZ svojou ¢innostou vyznamnou mierou prispel k rozvoju
jadrovej energetiky na Slovensku tym, Ze zabezpecoval naplnanie svojho
poslania v oblasti zavere¢nej Casti jadrovej energetiky, ¢im vo vyznamnej
miere pribliZil Slovensko k vyspelym krajinam vyuzivajicim jadrové zdroje
na vyrobu elektriny.

V sti¢asnom obdobi je sticastou spolo¢nosti JAVYS a plni @llohy v posky-
tovani jadrovych sluZieb.

109









MARIAN NANIAS

acting general director of the
Energy Section of the Slovak
Ministry of Economy

12

NUCLEAR POWER

AS AN INTEGRAL PART
OF THE SLOVAK POWER
ENGINEERING

| have an honour to address you at occasion of the soth anniversary of nuclear
power plants existence in power economics of the Slovak Republic.

Nuclear power is very important power source for national economy of the
Slovak Republic, because the balance of fuel-power sources of the Slovak Repub-
lic is very unfavourable. Domestic resources of fossil fuels represent approxi-
mately only 11 % and the rest, i.e. roughly 89 % must be imported from foreign
countries, mainly from Russia.

Generation of electricity is very important for each economy and principally
affects life of everybody of us. It was wise and strategically correct decision made
50 years ago. The correctness of this decision was verified by time and Slovakia
has a good structure of resources for generation of electricity based on nuclear
power, fossil fuels and water resources.

The last period in the power engineering industry can be characterised as
the period of restructuring and privatization. Another important aspect was
represented by changes in prices of all types of energies. The originating defi-
cit of self-sufficiency after year 2008, when Unit 2 of V1 Nuclear Power Plant in
Jaslovské Bohunice will be put out of operation appears to be a problem in the
power engineering industry along with the problem of safety of electricity sup-
plies in Eastern Slovakia.

Movement from the free market to safety of supplies occurred across the
European Union. It is understandable just for the power engineering industry;
electricity is a specific commodity and both strategies and investments are long
lasting. This is the sector, where it is impossible to hazard.



JADROVA
ENERGETIKA
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ELEKTROENERGETIKY

Mam velku Cest prihovorit sa Vam pri prileZitosti 50. vyrocia existencie jad-
rovych elektrarni v energetickom hospodarstve Slovenskej republiky.

Jadrova energetika je pre narodné hospodarstvo Slovenskej republiky
velmi délezity energeticky zdroj, pretoze bilancia palivovo-energetickych
zdrojov SR je velmi nepriazniva. Domace zdroje fosilnych paliv tvoria len
priblizne 11% a zvy$ok, t.j. zhruba 89 %, sa musi dovazat zo zahranicia, pre-
dovsetkym z Ruskej federacie.

Vyroba elektriny ma pre kazda ekonomiku nenahraditelné miesto a za-
sadnym sposobom ovplyvituje Zivot kazdého z nis. Bolo to mudre a strate-
gicky spravne rozhodnutie, ktoré bolo pred 50-timi rokmi urobené. Sprav-
nost rozhodnuti overil ¢as a Slovensko ma dobrt skladbu zdrojov vyroby
elektriny postaventi na jadre, fosilnych palivich a vodnych zdrojoch.

Uplynulé obdobie v energetike je mozné charakterizovat najmai ako ob-
dobie restrukturalizicie a privatizicie. Dal§im délezitym aspektom boli
zmeny cien vietkych druhov energie. Problémom v elektoenergetike sa javi
vznikajuci deficit sebestacnosti po roku 2008, ked sa odstavi aj 2. blok jad-
rovej elektrarne Vi v Jaslovskych Bohuniciach, ako aj problém bezpecnosti
dodavok elektriny pre vychodné Slovensko.

V celej Eurépskej tinii nastal posun od volného trhu k bezpec¢nosti do-
davok. Prave pre energetiku je to pochopitelné, elektrina je $pecificky tovar
a stratégie a investicie st dlhodobé. Je to sektor, kde sa neda hazardovat.

Rozhodnutia o opatreniach zameranych na vybudovanie novych vyrob-
nych zariadeni na Slovensku budt vychadzat z predpokladu, aki ilohu buda

ING. MARIAN NANIAS
vymenovany na zastupova-

nie generdlneho riaditela sek-
cie energetiky MH SR
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1 2
1)V strojovni V1 The decisions on measures focused on the construction of new produc-
In turbine hall of V1 tion facilities in Slovakia will be based on the anticipation of the role that will
NPP be played by individual power resources in satisfaction of consumption. Ac-
2) Pevnost beténu cording to the valid power policy of the Slovak Republic approved by the Slo-
Concrete strength vak government on January 11, 2006, the completion of Mochovce NPP, Unit

3 and 4 is prospective.

Total consumption of electricity in the Slovak Republic is stabilised with
a slight increase in the last years. The electrical power system of the Slovak Re-
public is interconnected with the systems of adjacent countries save Austria.
Cross-border exchange of electricity is carried out in coordination with operators
of adjacent transmission systems on common international profiles through the
fixed long-term reservation of power capacity and through the auctions oriented
toward free marketable capacities and marginally through the connecting lines
of distribution companies.

The decision taken in 1999 on gradual decommissioning of the units of V1
NPP with the installed power output of 880 MW will result in reduction of elec-
tricity generation by year 2008 in the estimated quantity of 5.6 TWh annually.
Further decrease of electricity generation in quantity of 2.8 TWh can be antici-
pated as a result of decommissioning of some units of thermal power plants
as well as at independent producers. The installed power capacity will be re-
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3 4
v budiicnosti zohravat jednotlivé energetické zdroje na uspokojovani spotre- 3) Sila elektriny
by. Podla platnej energetickej politiky SR, ktorti schvalila vlada SR 11. januéara Electricity strength

20006, mala perspektivu realizacia dostavby EMO 3 a 4. 4) Jamé varidcie

Celkova spotreba elektriny v SR je stabilizovana s miernym narastom Spring variations
v poslednych rokoch. Elektriza¢na stistava SR je synchrénne prepojena na
stistavy susednych §tatov s vynimkou Rakuska. Cezhrani¢né vymeny elektri-
ny sa uskuto¢tuja v koordindcii s previdzkovatelmi susednych prenosovych
ststav na spolo¢nych medzinarodnych profiloch cez fixne danti dlhodobt
rezervaciu vykonu, prostrednictvom trhovo orientovanych aukcii na volné
obchodovatelné kapacity a v marginilnej miere cez prepojovacie vedenia
distribu¢nych spolo¢nosti.

Rozhodnutie prijaté v roku 1999 o postupnom odstaveni dvoch blokov
JE V1 s in§talovanym vykonom 880 MW ma za nasledok zniZenie vyroby
elektriny do roku 2008 v odhadovanej vygke 5,6 TWh ro¢ne. Dalsie zniZenie
vyroby elektriny mozno predpokladat vo vyske 2,5 TWh v désledku vyrade-
nia niektorych blokov tepelnych elektrarni ako aj u nezavislych vyrobcov. Do
roku 2010 v désledku vyradovania elektroenergetickych vyrobnych zariadeni
déjde k poklesu instalovaného vykonu vo vyske 1794 MW.

Odstavenie 1. bloku JE V1 na konci minulého roku sa uskuto¢nilo z dévodu
zavizku Slovenska v Pristupovej zmluve do Eurdpskej tinie, ¢o povaZzujeme
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I am convinced that nu-
clear power will further
play the important role in
the power engineering in-
dustry of the Slovak Re-
public from the viewpoint
of the Slovak Ministry of
Economy and the Slovak
government taking into
account ecology, economy
and strategic independ-
ence of Slovakia.
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duced by 1,794 MW due to decommissioning of power generation facilities by
year 2070.

Unit 1 of V1 NPP was put out of operation at the end of the last year due
to the obligation of the Slovak Republic stipulated in the Treaty on Accession
to the European Union, which is considered by us net national economic loss.
Units of V1 NPP are putting out of operation in time when even the European
Union reassesses its attitude to nuclear power, and 15 Member States support
its utilization.

If the Slovak Republic would continue in its ambition to ensure well-balanced
power balance, it is inevitable to think, in addition to replacement of the power
capacities that were put out of operation, of taking such measures at the con-
sumption side that would ensure savings, but also the measures focused on in-
creasing the power capacity of the existing generation facilities after year 2010;
the construction of new generation capacities is inevitable.

Preparation of the Energy Safety Strategy is the most important task for the
Slovak Ministry of Economy and for the Slovak government at the present time
that would determine further orientation of the Slovak power engineering indus-
try with outlook to year 2030. Answering the questions how to proceed in the
power engineering industry after decommissioning the units of V1 NPP is its
important part. The decision of strategic investor of SE, a.s. — Italian Enel — on
the completion of Units 3 and 4 of Mochovce NPP is also important. The Slovak
Ministry of Economy is planning the possible construction of further nuclear fa-
cilities, either in Jaslovské Bohunice, Mochovce or Kecerovce.

Slovakia is the signatory of all important international agreements and con-
ventions in the area of peaceful use of nuclear energy, and its legislation is cur-
rently fully approximated in this area with the laws of the European Union.

| am convinced that nuclear power will further play the important role in the
power engineering industry of the Slovak Republic from the viewpoint of the
Slovak Ministry of Economy and the Slovak government taking into account
ecology, economy and strategic independence of Slovakia. High standard of
nuclear safety of Slovak nuclear facilities, independent position of state regulatory
authorities, mainly the Nuclear Regulatory Authority of the Slovak Republic, high
professional level of responsible workers of the industry, scientific-technical
workers and operating staff of the nuclear facilities witness it.



za (istl ndrodohospodarsku stratu. Odstavenie blokov JE Vi na Slovensku
sa uskuto¢tiuje v Case, ked aj Eurépska tinia prehodnocuje svoj postoj k jad-
rovej energetike a 15 ¢lenskych krajin podporuje jej vyuZivanie.

Ak Slovenska republika bude mat aj nadalej ambiciu zabezpecit vyrov-
nant elektroenergetick bilanciu, je nevyhnutné uvazovat okrem nahrady
za vyradené vykony aj s prijatim takych opatreni na strane spotreby, ktoré
zabezpecdia Gspory, ale aj realiziciou opatreni zameranych na zvy$enie vy-
konu existujtcich vyrobnych zariadeni po roku 2010. Nevyhnutnou je vy-
stavba novych vyrobnych kapacit.

Pre Ministerstvo hospodarstva SR a vladu Slovenskej republiky je v st-
¢asnosti najdolezitej$ou tlohou vypracovanie Stratégie energetickej bezpe¢-
nosti, ktord by mala ur¢it dal$ie smerovanie slovenskej energetiky s vyhla-
dom do roku 2030. Jej déleZitou sti¢astou bude aj zodpovedanie otizok, ako
dalej v elektroenergetike po odstaveni blokov JE V1. Rovnako je doleZité roz-
hodnutie strategického investora SE, a.s. —talianskeho ENEL-u o dostavbe 3.
a 4. bloku JE Mochovce. V dal$ej budtcnosti Ministerstvo hospodarstva SR
uvazuje tieZ s pripadnym vybudovanim dalgich novych jadrovych zdrojov, ¢i
uz v Jaslovskych Bohuniciach, Mochovciach alebo v Kecerovciach.

Slovensko je signatirom vSetkych vyznamnych medzinirodnych zmlav
a dohovorov v oblasti mierového vyuZivania jadrovej energie a jeho legislativa
je v tejto oblasti v sti¢asnosti plne aproximovana s pravom Eurdpskej tnie.

Som presvedceny, Ze jadrova energetika bude z pohladu Ministerstva
hospodarstva SR i vlady SR aj nadalej zohravat vyznamnt tlohu v ener-
getickom hospodarstve SR, a to vzhladom na ekol6giu, ekonomiku a stra-
tegickil nezavislost Slovenska. Dékazom toho je doterajsi vysoky $tandard
jadrovej bezpecnosti slovenskych jadrovych zariadeni, nezavislé postavenie
$tatnych dozorov, osobitne Uradu jadrového dozoru SR, vysoka profesiona-
lita zodpovednych pracovnikov rezortu, vedecko-vyskumnych pracovnikov
a prevadzkového persondlu jadrovo-energetickych zariadeni.

JADROVA
ENERGETIKA

SUCAST

SLOVENSKE]
ELEKTROENERGETIKY

Jadrovd energetika bude
z pohladu Ministerstva
hospoddrstva SR i vlddy
SR aj nadalej zohrdvat
vyznamnti tlohu v ener-
getickom hospoddrstve
SR, a to vzhladom na
ekolégiu, ekonomiku

a strategicku nezdvislost
Slovenska.
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UNDER CONTROL
OF SUPERVISION

It is my great pleasure to write an article about history of supervision connected
with Bohunice locality on the occasion of soth anniversary of its foundation as
the place at which nuclear power plants are to be built. | am pleased even more
because this organization celebrates its soth anniversary this year, too.

SAFETY PRINCIPLES

»An effective legal and governmental framework for safety, including an inde-
pendent regulatory body, must be established and sustained.”

This is a quote from IAEA Safety Standards, namely Principle 2: Role of
Government from the Safety Principles document issued in 2006.

The regulatory body must have adequate legal authority, technical and mana-
gerial competence, human and financial resources to fulfil its responsibilities. Fur-
thermore, this body must be independent from the regulated organizations.

HISTORY OF CSKAE

Let us see what was the situation like in Czechoslovakia as well as other places of
the world from 1957 onwards. When the construction of A1 power plant started
50 years ago there was not any regulatory body overseeing the nuclear safety. Only
at the beginning of 1962 State Commission for Development and Coordination
of Science and Technology, and within this organization also Czechoslovak Com-
mission for Atomic Energy (CSKAE), was founded. However, CSKAE was very far



POD KONTROLOU
DOZORU

Je mi velkym poteSenim napisat ¢lanok o histérii dozoru zviazanej s loka-
litou Bohunice pri prileZitosti 50. vyrocia jej vzniku ako miesta pre vystav-
bu jadrovych elektrarni. Te$i ma to o to viac, Ze i tito organizacia oslavuje
v tomto roku svoje 50. narodeniny.

BEZPECNOSTNE ZAKLADY

,Musi byt vytvoreny a udrZiavany efektivny legislativny a vladny ramec pre
bezpecnost, vratane nezavislého dozorného organu.“

Tento citat pochddza z bezpe¢nostnych $tandardov MAAE, menovite je
to Princip 2 Uloha vlidy z dokumentu Bezpe¢nostné principy vydaného
v roku 2006.

Dozorny organ musi mat adekvatne legislativne pravomoci, technické
a manaZérske kompetencie, ludské a finan¢né zdroje, aby si mohol plnit svoje
povinnosti. Okrem toho musi byt nezavisly od dozorovanych organizicii.

HISTORIA CSKAE

Podme sa teda pozriet ako to v Ceskoslovensku, ale i inde vo svete fungovalo
od roku 1957. Ked pred 50 rokmi zacala vystavba elektrarne A1, Ziadny dozor
nad jadrovou bezpec¢nostou neexistoval. AZ zaciatkom roku 1962 vznikla
Statna komisia pre rozvoj a koordinéciu vedy a techniky (SKVT) a v jej rimci
i Ceskoslovenské komisia pre atdmovii energiu (CSKAE). CSKAE v$ak mala

ING. MIROSLAV LIPAR,
byvaly predseda UJD SR,
vediici sekcie prevddzkovej
bezpecnosti MAAE
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The most significant suc-
cess regarding supervision
activities and nuclear safe-
ty was achieved in 1984,
when Act No. 28/84 about
state supervision over nu-
clear safety of nuclear fa-
cilities was passed. Act No.
28/84 and appropriate de-
crees present for that time
significant and modern
tools enabling a surveil-
lance upon nuclear safety.
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from being a regulatory body as it is defined here above. Its responsibility was
to develop peaceful utilization of atomic energy. Its members were significant
representatives of science, state administration and industry. Mr. Jan Neuman
was appointed as the first chairman and CSKAE ‘s secretariat was responsible for
contact with Council for Mutual Economic Assistance (COMECON) Permanent
Committee for Cooperation in Peaceful Utilization of Atomic Energy in Moscow
and with International Agency for Atomic Energy in Vienna (IAEA). The investor
— Ustrednd spréva energetiky (Central Energetics Office) — was responsible for
design and construction of A1 power plant. In 1968, when the law about federa-
tive arrangement of Czechoslovakia was under preparation, also the question
about CSKAE “s competence arose. However, it was finally decided it would re-
main a federal body of state administration. Its competence was focused on de-
velopment of atomic energy, utilization of ionizing radiation including evidence
of all radioactive radiators, nuclear materials and international cooperation in the
field of peaceful utilization of atomic energy. CSKAE, in cooperation with the rele-
vant departments, was authorized to issue ordinances regarding nuclear safety
in respect to localization and design of nuclear facilities, radioactive waste and
transport of nuclear materials. Though CSKAE was independent from producers,
investors and operators of nuclear facilities, its activities were still far from activi-
ties of a regulatory body which would grant a licence for A1 power plant.

In 1971 the federal government established Temporary Governmental Comis-
sion for Putting A1 Power Plant into Operation. The CSKAE chairman was its
vicechairman and he established his advisory body — Council for Nuclear Safety,
head of which was Professor Béhounek and later academic Kvasil.

This temporary governmental commission was thus a substitute for a regu-
latory body. However, the whole process was very far from today’s requirements
and there was not even any safety report for any stage of the A1 construction
and commissioning process.

At the beginning of October 1972, based on the approval of CSKAE Council
for Nuclear Safety, Slovak Agency for Safety at Work and Chief Hygienist of SR,
on 20th October the Temporary Governmental Commission issued an approval
for achieving the first controlled A1 reactor power, which was achieved on 24th
October 1972. A similar approval procedure was applied also for power increase
which started on 20th December.



vtedy velmi daleko od dozorného organu, ktory je popisany na zaciatku toh-
to prispevku. Jej Glohou bol rozvoj mierového vyuZivania jadrovej energie.
Clenmi boli vyznamni predstavitelia vedy, $titnej spravy a priemyslu. Pr-
vym predsedom bol menovany Jan Neuman a tlohou sekretaridtu CSKAE
bol styk so stalou komisiou Rady vzajomnej hospodarskej pomoci (RVHP)
pre spolupricu v mierovom vyuzivani atbmovej energie v Moskve a s Me-
dzinarodnou agentiirou pre atébmovii energiu vo Viedni (MAAE). Za projekt
a vystavbu elektrarne A1 zodpovedal investor — Ustredna sprava energetiky.
V roku 1968, ked sa pripravoval zikon o federativnom usporiadani Cesko-
slovenska, vznikla i otizka o pdsobnosti CSKAE. Nakoniec vak bolo roz-
hodnuté, Ze ostane federdlnym organom $titnej spravy. Kompetencie boli
zamerané na rozvoj jadrovej energetiky, vyuzivanie ionizujaceho Ziarenia
vratane evidencie vSetkych radioaktivnych Ziaricov, jadrovych materidlov
a medzindrodna spolupracu v oblasti mierového vyuzivania jadrovej ener-
gie. CSKAE bola opravnen4 v spolupraci s prislu§nymi rezortmi vydavat
vyhlasky, tykajiice sa jadrovej bezpe¢nosti pri umiesttiovani a projektovani
jadrovych zariadeni, radioaktivnych odpadov a transportu jadrovych mate-
ridlov. CSKAE bola sice nezavisl4 od vyrobcov, investorov a previdzkovate-
lov jadrovych zariadeni, ale jej ¢innosti e$te zdaleka nezodpovedali ¢innosti
dozorného organu, ktory by mohol licencovat elektrareii Au.

V roku 1971 federalna vlada vytvorila Doc¢asnt vladnu komisiu pre uve-
denie elektrdrne A1 do prevadzky. Predseda CSKAE bol jej podpredsedom
a vytvoril si svoj poradny organ Radu jadrovej bezpec¢nosti na cele s profe-
sorom Béhounkom a neskér akademikom Kvasilom.

Tato docasna vladna komisia teda nahradzala dozorny organ. Cely proces
bol v8ak velmi vzdialeny od dne$nych poziadaviek a neexistovala ani bezpec-
nostna sprava pre ziadnu etapu vystavby a sptastania A1 do prevadzky.

Zaciatkom oktébra 1972 na zaklade stthlasu Rady CSKAE pre jadrovi
bezpec¢nost, Uradu bezpe¢nosti prace SR a hlavného hygienika SR vydala
Docasnd vladna komisia 20. oktobra stthlas na dosahovanie prvého kon-
trolovaného vykonu reaktora A1, ktory bol dosiahnuty 24. oktobra 1972. Po-
dobny postup schvalovania bol uplatneny i pre energetické spastanie, ktoré
zacalo 20. decembra.

POD KONTROLOU
DOZORU

Najvyznamnejsi vspech

z dozornych cinnosti

a jadrovej bezpecnosti bol
dosiahnuty v roku 1984,
ked bol vydany zdkon ¢.
28/84 o vykone $tdtneho
dozoru nad jadrovou
bezpecnostou jadrovych
zariadeni. Zdkon ¢.
28/84 a prislusné vyno-
sy predstavovali na svo-
ju dobu vyznamné a mo-
derné legislativne ndstroje
kontroly nad jadrovou
bezpecnostou.
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1) Jedna z vezi
One of the towers

2) Rozvodna
Switchyard
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LEGISLATION

A great progress in legislation regarding atomic energy utilization and nuclear
safety came only in 1976 when a new building law was passed including its no-
tice No. 83/76 about building documentation and notice No. 85/76 about area
management. For the first time the building law No. 50/76 legally stipulated
that a licence for building a nuclear facility must be approved by CSKAE. Fur-
thermore, notice No. 85/76 defined the types and contents of safety reports
based on which CSKAE issued the following approvals: for area decision based
on evaluation of general safety analysis report, for building permit based on
evaluation of preliminary safety report and for putting into operation based on
evaluation of pre-operational safety report.

The new building law and its execution notices represented a significant
progress in the field of nuclear safety and regulatory body formation in Czecho-
slovakia, and thus a foundation for the atomic legislative system was laid.

In 1977 a decree of the government was issued which enabled CSKAE to carry
out inspections of localities and ask the operators to remove the found deficien-
cies. In 1978 CSKAE issued ordinance No. 2/78 which set down requirements
for NPP project documentation. During 1979 and 1980 CSKAE issued other or-
dinances, No. 4 about localization, No. 5 about quality assurance and No. 6



POD KONTROLOU
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LEGISLATIVA
Prielom do legislativnych zmien, ktoré upravili vyuzivanie jadrovej energie 3) Rozvidnieva sa.
a tykali sa jadrovej bezpecnosti, nastal aZ v roku 1976, ked bol vydany novy It is getting lighter

stavebny zakon a jeho vyhlagky ¢. 83/76 o dokumenticii stavieb a ¢. 85/76
o tizemnom konani. Tento stavebny zakon ¢. 50/76 prvykrat zavizne stano-
vil, Ze povolenie na vystavbu jadrového zariadenia vyZaduje stthlas CSKAE.
Vyhlagka 85/76 navy$e definovala druhy a obsah bezpe¢nostnych sprav, na
zaklade ktorych CSKAE vydavala nasledovné stihlasy: k izemnému rozhod-
nutiu postdenim zadavacej bezpe¢nostnej spravy, k stavebnému povoleniu
postdenim predbeZnej bezpe¢nostnej spravy a k uvedeniu do prevadzky po-
stdenim predprevadzkovej bezpe¢nostnej spravy.

Novy stavebny zakon a vykonavanie vyhlagky znamenali vyznamny po-
krok v oblasti jadrovej bezpe¢nosti a formovani dozorného organu v Cesko-
slovensku a polozili zaklad atdémového legislativneho systému.

V roku 1977 vy$lo nariadenie vlady, ktoré umoztiovalo CSKAE vykonavat in-
$pekcnt ¢innost v lokalitach a Ziadat prevadzkovatelov odstranit zistené nedos-
tatky. CSKAE vydala v roku 1978 vynos ¢&. 2,78, ktory stanovil poziadavky na pro-
jekt JE. V priebehu rokov1979 a1980 vydala dalsie vynosy, ¢. 4 0 umiestriovani,
¢. 5 0 zabezpeceni kvality a ¢. 6 o spustan{ a prevadzke JE. Zdkladom pre tieto
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about start-up and operation of NPPs. The basis for these ordinances were the
new nuclear safety standards issued by IAEA. Decree of the government of 1979
enabled CSKAE to issue an approval for physical tests, fuel loading and power
increase. Furthermore, standardized system for preparation and verification of
selected NPP personnel and requirement to use feedback from operational ex-
perience were prepared in 1979. The V1 power plant was thus started up in accor-
dance with the new legislation. In 1978, based on the evaluation of pre-operational
safety report, CSKAE issued an approval for the individual start-up stages of V1
NPP Units 1&2, for building approbation and permanent operation of Unit 1 on
28th February and a similar approval for Unit 2 on 4th June 1981. Both approvals
were subject to conditions which were an integral part of the document.

Another milestone regarding nuclear supervision was sending the first CSKAE
locality inspector to Bohunice plant. This was Mr. Jozef Vita. In accordance with
decree of the government issued in 1984, CSKAE was obliged to submit reports
about results of state supervision over nuclear safety to the government. The most
significant success regarding supervision activities and nuclear safety was achieved
in 1984, when Act No. 28/84 about state supervision over nuclear safety of nuclear
facilities was passed. This act set down that the state supervision over nuclear safety
shall be carried out by an independent body — CSKAE. Act No. 28/84 defined also
the most important terms such as nuclear safety, nuclear facility and liable organi-
zation. For the first time the act set down that liability for nuclear safety shall be
borne by investor, or operator. The act specified legal powers of the regulatory body,
e.g. approval of limits and conditions, commissioning programs, quality assurance
programs, verification of professional qualification, but also a power to impose fines
and to order power decrease, or putting the plant out of operation.

At that time | worked as a shift engineer in V1 power plant and after we re-
viewed the new act we felt a bit creepy about the idea that CSKAE inspectors can
test us, impose a personal fine, or take the licence of a shift engineer.

On the other hand, | have to state that Act No. 28/84 and the relevant ordi-
nances represented at that time significant and modern legislative tools of nu-
clear safety supervision and this approach was comparable to world practice
and IAEA recommendations in many aspects. From today’s point of view this
act may be critisized only for the fact that there were also ,national” regulatory
bodies in Slovakia and Czech Republic focused on radiation protection and safe-
ty at work due to federative arrangement of the state. However, Slovakia unlike
Czech Republic has not solved this problem up to this date and operators still
have above them three different regulatory bodies.



vynosy boli nové $tandardy jadrovej bezpec¢nosti, ktoré vydala MAAE. Uznesie
vlady z roku 1979 umoznilo, Ze CSKAE vydavala sthlas k fyzikilnemu sptista-
niu, zavazaniu paliva a energetickému spistaniu. V roku 1979 bol este vypraco-
vany jednotny systém pripravy a overovania vybranych pracovnikov JE a poZia-
davka na vyuZivanie spitnej vizby prevadzkovych skiisenosti. Elektraren Vi sa
teda uz sptstala v zmysle novej legislativy. V roku 1978 na ziklade hodnotenia
predprevadzkovej bezpe¢nostnej spravy CSKAE vydavala stihlas k jednotlivym
etapadm spustania 1. a 2. bloku JE Vi, 28. februdra 1980 ku kolauda¢nému roz-
hodnutiu a trvalej prevadzke 1. bloku a 4. jana 1981 obdobny stihlas pre 2. blok.
Oba sthlasy boli viazané na podmienky, ktoré tvorili sticast rozhodnutia.

Dal§im milnikom v oblasti dozorovania bolo vyslanie prvého lokalitného
ingpektora CSKAE do Bohunic. Bol nim Jozef Vita. Uznesenie vlidy z roku
1984 ulozilo CSKAE predkladat vlade spravy o vysledkoch $tdtneho dozoru
nad jadrovou bezpe¢nostou. Najvyznamnejsi tspech z dozornych ¢innosti
a jadrovej bezpecnosti bol dosiahnuty v roku 1984, ked bol vydany zakon ¢.
28/84 o vykone §tatneho dozoru nad jadrovou bezpe¢nostou jadrovych za-
riadeni. Tymto zakonom bol na vykon $tatneho dozoru nad jadrovou bez-
pec¢nostou uréeny nezavisly organ CSKAE. Zakon 28 /84 definoval i ddlezité
pojmy ako jadrova bezpecnost, jadrové zariadenie a zodpovednti organizaciu.
Zakon prvykrat stanovil, Ze zodpovednost za jadrova bezpe¢nost ma staveb-
nik resp. prevadzkovatel. Zakon urc¢il pravomoci dozoru, napr. schvalovanie
limit a podmienok, programov spt$tania, programov zabezpecovania kvali-
ty, overovanie odbornej sposobilosti, ale i moznost davat pokuty a pravomoc
nariadit zniZenie vykonu, alebo odstavenie elektrirne.

Bol som v tom ¢ase zmenovy inZinier v elektrarni Vi a po pre§tudovani
nového zdkona sme citili ur¢ité mrazenie pri predstave, ze in$pektori CS-
KAE nis mézu sktsat, dat ndm osobni pokutu, alebo odobrat opravnenie
na zmenového inZiniera.

Na druhej strane v§ak musim kon$tatovat, Ze zakon ¢. 28/84 a prislugné
vynosy predstavovali na svoju dobu vyznamné a moderné legislativne na-
stroje kontroly nad jadrovou bezpec¢nostou a tento pristup bol v mnohom
porovnatelny so svetovou praxou a odporuceniami MAAE. Co by sa mozno
tomuto zakonu dalo z pohladu dnes$nej doby vytknut bolo to, Ze vzhladom
na federativne usporiadanie krajiny fungovali na Slovensku a v Cechéch dal-
Sie ,narodné“ dozory zamerané na radia¢ni ochranu a bezpe¢nost pri praci.
Tento problém v§ak Slovensko na rozdiel od Ceska nedokazalo vyriesit do-
dnes a prevadzkovatelia maji stale nad sebou tri r6zne dozory.
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4) Prihovor predsedu U)D

SR Ing. Jozefa Misaka
pri prijati SR do MAAE
Speech of Mr Jozef Mi-
sak, U/D SR Chairman,
at accession of the Slo-
vak Republic to IAEA

Ing. Miroslav Lipar
prebera zezlo od Ing.
Jozefa Misdka

Mr Miroslav Lipar
takes the scepter from
Mr Jozef Misak
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DEVELOPMENT AFTER CHERNOBYL ACCIDENT

After the Chernobyl accident CSKAE was even more enforced. The 1986
and 1987 decrees of the government should have ensured nuclear safety, en-
hance effectiveness of its supervisory system and take measures to enhance
nuclear safety. CSKAE was enforced in regard to its financial resources, but also
number of employees which increased from about 30 to 70.

In 1987 Council of Regulatory Bodies of States with VVER Reactors was
founded. This was the first international platform on multilateral level to exchange
experience from supervision activities and prepare collective statements. In 1989
the Council made a collective statement on VVER 440 V 230 units safety which
consisted of 16 points. Such units were in operation in German Democratic
Republic — Greifswald NPP 4 units, in Bulgaria — Kozloduj NPP 4 units, in Soviet
Union —NovovoroneZ NPP 2 units, 2 units on Kola peninsula, 2 units in Armenia
and V1 NPP 2 units in Czechoslovakia. It should be also mentioned that there
existed already at that time at NPP Bohunice a comprehensive program for safety
of 1986 and 1987 which covered also the VVER Council’s 16 points.
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VYVOJ PO CERNOBYI'SKE] HAVARII

Po havarii v Cernobyle prislo k dalgiemu posilneniu CSKAE. Uznesenia vl4-
dy z rokov 1986 a 1987 mali zaistit jadrov bezpecnost, zvysit Géinnost jej
kontrolného systému a prijat opatrenia na zvySenie jadrovej bezpecnosti.
Pri$lo i k priamemu posilneniu CSKAE po stranke materialnej, ale i v po¢-
toch zamestnancov, ktory bol zvy$eny z pribliZzne 30 na 7o.

V roku 1987 vznikla Rada dozornych organov krajin s reaktormi VVER.
Bola to prva medzinarodna platforma na multilaterdlnej Girovni na vyme-
nu skiisenosti z dozornej ¢innosti a pripravu spolo¢nych stanovisk. V ro-
ku 1989 Rada prijala spolo¢né stanovisko k bezpecnosti blokov VVER 440
V 230, ktoré obsahovalo 16 bodov. Takéto bloky boli v prevadzke v NDR 4
bloky JE Greifswald, v Bulharsku 4 bloky JE Kozloduj, v Sovietskom zvize
2 bloky v Novovoronezi, 2 bloky na Kole, 2 bloky v Arménsku a 2 bloky JE
V1 v Ceskoslovensku. Treba v§ak povedat, Ze v tomto ¢ase uz mali Bohuni-
ce spracovany komplexny program bezpecnosti z rokov 1986 a 1987, ktory
pokryval i 16 bodov Rady VVER.

6) Predstavitelia americ-

kého jadrového dozoru
pocas prehliadky JE V1
Representatives of US

Nuclear Regulatory

commission visit to V1
NPP

Lokalitny inspektor
UJD SR Ing. Dusan
Svorc v akcii

Mr Dusan Svorc, local
inspector of UJD SR, in
action
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V1 POWER PLANT

As it is obvious from the aforesaid, CSKAE was not very satisfied with safety
standards at V1 NPP. In 1989 there was established so-called “special regime”
of operation which enabled only operation with nominal output and under strict
safety measures. The situation even worsened after the 1989 political develop-
ment when particularly Austria critisized very strongly the power plant’s safety.
The new federal government reacted — a special committee was established lead
by Mr.Vavrou$ek — Environment Minister — and with CSKAE s participation. | was
a member of this committee and | can confirm that the V1 plant was very close
to a definitive shutdown at that time. However, finally the measure for short-term
operation under precondition that additional safety measures must be fulfilled,
was approved. At the beginning of 1991, CSKAE issued Decision No. 5/91 which
principally changed the 1980 and 1981 licence conditions for permanent operation.
The operation licence was granted only for one campaign, 81 NPP measures had
to be implemented to improve safety until the start of the1993 campaigns. Fortu-
nately, most of these measures were included in the NPP’s safety improvement
program and they were elaborated in great detail or prepared. Probably the most
significant was annealing of both reactor pressure vessels. Furthermore, Deci-
sion No. 5/91 set down that operation after 1995 would be only possible after V1
NPP safety standard enhancement to “European” standards which had not been,
however, defined. So it seemed that operation after 1995 would not be possible.
Moreover, the 1992 summit of G7 states in Munich issued a statement that safety
standards of VVER 440 V 230 power plants can not be enhanced to the required
level for an acceptable price. This statement was political, lacking knowledge of
these power plants, because only in 1991 IAEA started its off-budgetary program
focused on safety evaluation of VVER and RBMK power plants.

CSKAE reacted to the G7 statement sending a letter to the Director-General
of SEP (Slovak Energy Company) that he should consider the G7 statement while
planning another reconstruction. At that time SEP was preparing safety report
for so-called “principal reconstruction”.

In 1992 CSKAE issued Decision No. 213/92 containing additional require-
ments for V1 NPP safety.



ELEKTRAREN V1

Ako vidno z predchadzajticej ¢asti CSKAE nebola velmi spokojn4 s tiroviiou
bezpec¢nosti JE V1. V roku 1989 bol vytvoreny tzv. ,zvlastny rezim“ prevadzky,
ktory umoznoval prevadzku iba na nominalnom vykone a za prisnych bez-
pec¢nostnych opatreni. Situicia sa e$te zhorsila po politickych zmenach v roku
1989, ked predovsetkym Rakiisko ostro napadlo bezpecnost tejto elektrarne.
Nova federalna vlada reagovala vytvorenim $pecialnej komisie pod vedenim
ministra Zivotného prostredia Vavrouska za G¢asti CSKAE. Bol som ¢lenom
tejto komisie a méZzem potvrdit, Ze V1 mala vtedy k definitivnemu odstaveniu
velmi blizko. Nakoniec v8ak bolo prijaté opatrenie na kratkodobu prevadzku
za podmienok splnenia dodato¢nych bezpe¢nostnych opatreni. Zaciatkom
roku 1991 CSKAE vydala rozhodnutie ¢. 5/91, ktoré zdsadne zmenilo povo-
lenia na trvalt prevadzku z rokov 1980 a 1981. Povolenie na prevadzku bolo
vydavané iba na jednu kampan, elektrarent musela vykonat 81 opatreni na
vylepSenie bezpe¢nosti do zaciatku kampani zacinajicich v roku 1993. Nas-
tastie viac§ina tychto opatreni bola v programe zvy$ovania bezpe¢nosti EBO
a boli dostato¢ne rozpracované alebo pripravené. Najvyznamnejsie mozno
bolo Zihanie oboch tlakovych nadob reaktorov. Rozhodnutie ¢. 5/91 viak i$-
lo este dalej, ked ur¢ilo, Ze prevadzka po roku 1995 bude mozna iba po zvy-
$eni irovne bezpecnosti JE Vi na ,eurépsku” tiroven, ktora vsak nebola de-
finovand. Zdalo sa teda, Ze prevadzka po roku 1995 nebude mozna. Navyse
stretnutie krajin G v Mnichove v roku 1992 vydalo vyhlasenie, Ze Giroveri
bezpecnosti elektrarni VVER 440 V 230 sa neda zvysit na pozadovant tro-
ven za prijateln cenu. Toto vyhlasenie bolo politické, bez znalosti tychto
elektrarni, lebo len v roku 1991 MAAE odstartovala svoj mimorozpoctovy
program hodnotenia bezpecnosti elektrarni typu VVER a RBMK.

CSKAE reagovala na vyjadrenie G7 listom generalnemu riaditelovi SEP
— Slovensky energeticky podnik, aby uvedené vyjadrenie Gy zvazil pri plano-
vani dalgej rekonstrukcie. SEP v tom Case pripravoval bezpe¢nostnt spravu
tzv. zdsadnej rekonstrukcie.

V roku 1992 CSKAE vydala svoje rozhodnutie 213/92 s dal§imi dopliiu-
jucimi poziadavkami na bezpecnost JE Vi.
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8)

9)

U)D SR povoluje sku-
Sobnu prevadzku 1.
bloku JE Mochovce

UJD SR approves a tri-

al operation of Unit 1
of Mochovce NPP

Generdlny riaditel MA-
AE Mohamed EIl Bara-
dei na navsteve UJD
SR

IAEA Director General,
Mohamed El Baradei
visits to UJD SR
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UNDER U)JD SUPERVISION

In 1993 Slovak Republic was founded and CSKAE ceased to exist. In Slovakia Nu-
clear Regulatory Authority of the Slovak Republic (UJD) , and in Czech Republic
State Authority for Nuclear Safety (SUJB), was established. Mr. Jozef Mis4k be-
came the first chairman of UJD SR and Mr. Jan Stuller of SUJB. Both chairmen
were Slovak. | am not going to describe UJD establishment process, as it has
been made in many publications, but let me focus on U)D activities in relation
to the Nuclear and Decommissioning Company.

The first significant UJD activity was to acknowledge the results of so-called
“small reconstruction " and evaluate fulfilment of measures of two CSKAE deci-
sions - No. 5/91 and No.213/92. The UJD invited SUJB inspectors from Prague
to perform the relevant inspections. Already at that time UJD worked in a very
transparent and open way. The results of the small reconstruction were very
satisfactory and therefore UJD approved further operation of both units for one
fuel campaign. At the same time U)D had to review safety report for principal
reconstruction which was later changed to safety report for gradual reconstruc-
tion. To review the report U)D invited IAEA experts group which confirmed that
such reconstruction was feasible and would substantially enhance the V1 NPP
safety standards. Therefore in 1994 U)D issued Decision No.1/94 setting down
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POD KONTROLOU UJD SR

V roku 1993 vznikla Slovenska republika a zaniklo CSKAE. Na Slovensku bol
vytvoreny Urad jadrového dozoru SR a v Cechich Stétni Gtad pro jadernou
bezpe¢nost SUJB. Prvym predsedom UJD SR sa stal Jozef Misédk a SUJB Jan
Stuller. Obaja predsedovia boli Slovaci. Nebudem popisovat zakladanie UJD,
lebo bolo popisané vo viacerych publikiciach, ale budem sa venovat aktivitim
UJD spojenym s dnegnou Jadrovou a vyradovacou spolo¢nostou, a.s.
Prvou vyznamnou aktivitou tiradu bolo ocenit vysledky tzv. malej rekon-
Strukcie a zhodnotit splnenie opatreni dvoch rozhodnuti CSKAE & 5/91
a 213/92. Na vykonanie prislugnych ingpekcii si tirad pozval i in§pektorov
SUJB z Prahy. Uz vtedy pracoval velmi transparentne a otvorene. Vysledky
malej rekonstrukcie boli velmi dobré a preto povolil dalgiu prevadzku oboch
blokov na jednu palivovii kampan. V tom istom ¢ase UJD dostal na post-
denie bezpe¢nostnt spravu zisadnej rekonstrukcie, ktord sa neskor zme-
nila na bezpe¢nostnii spravu postupnej rekonstrukcie. Na jej postidenie si
pozval skupinu expertov MAAE, ktord potvrdila, Ze takato rekonstrukcia je
realizovatelna a zasadne zvy$i Groveni bezpecnosti JE V1. Preto v roku 1994
UJD vydal svoje rozhodnutie 1/94, v ktorom stanovil technické podmienky
rekonstrukcie. Rozhodnutim 10/94 ur¢il organiza¢né podmienky rekon-

10) Predsednicka $védske-
ho jadrového dozoru
Judith Merlin a pred-
sedni¢ka UJD SR Mar-
ta Ziakova sa zaujima-
ju o zrekonstruovanu
JEVa

Judith Merlin,
chairwoman of Sweden
Nuclear Regulatory
Authority and Marta
Ziakovd, chairwoman
UJD SR are interested
in reconstructed V1
NPP

11) Ndmestnik generdl-
neho riaditela MAAE
Tomihiro Taniguchi vo
VUJE Trnava
Tomihiro Taniguchi,
deputy of Director
General of IAEA in
VUJE Trnava
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technical conditions of the reconstruction. Decision No.110/94 stipulated or-
ganizational conditions of the reconstruction. The most important condition
was that the reconstruction shall be performed gradually from 1996 in extended
refuelling intervals. UJD issued operation licence only for one fuel campaign af-
ter conditions for reconstruction had been fulfilled. In 1994 — 2001 U)D invited
several IAEA and WENRA (Western European Nuclear Regulators Association)
missions which evaluated results of the gradual reconstruction. The opinion
about V1 NPP was gradually changing and these organizations stated us as an
example of VVER 440 NPP safety standards enhancement.

However, following these positive evaluations there was issued decree of
the government on political shutdown of V1 NPP — Unit 1 in 2006 and Unit 2
in 2008 — in connection with our EU accession.

In 2000 the gradual reconstruction was finished and all the UJD measures
contained in Decision No. 1/94 were fulfilled. UJD issued licence for further
operation independently from the political decision on V1 shutdown including
the requirement to submit to UJD a periodic safety evaluation report each 10
years. From a point of view of regulators this is where the 10-year story about
V1 NPP finished, however, the political decision came true and unfortunately V1
NPP Unit 1 was shut down on 31st December 2006.

But for now, | would like to come back where | started from - A1 power plant.
| stated at the beginning of this article that all activities regarding localization,
design, construction, start-up and operation were performed without any control of
a regulatory body because at that time it was not existing. However, situation with
the decommissioning process of this power plant is quite different. UJD inspected
and evaluated very strictly all the activities in relation to Ist stage of A1 nuclear
power plant decommissioning and based on the evaluation and inspection results
UJD issued approvals and licences for performance of the activities. In 1996 VYZ
branch plant was founded and this was a very positive step regarding the work
progress. Beyond any doubt, the most significant VYZ activity was removal of
damaged and non-manipulable fuel from A1 power plant to Russia. UJD evaluated
very thoroughly all activities and equipment in connection with manipulation and
transport. Everything was implemented on a high safety level and in 1996 — 1999
all fuel was removed from A1 plant. It was a very significant deed, probably still not
quite appreciated. After VYZ branch foundation there were delimited to this plant
also other activities and nuclear facilities: Spent Fuel Interim Storage, Bohunice
Conditioning Centre (BCC)for RAW processing and National Radwaste Repository



Strukcie. Najdolezitejsia bola, Ze rekonstrukcia sa bude vykonavat postup-
ne od roku 1996 v predizenych odstavkach na vymenu paliva. UJD vydaval
povolenie na previdzku iba na jednu palivovii kampani po splneni podmie-
nok rekonstrukcie. V rokoch 1994 — 2001 UJD pozval niekolko misii MA-
AE a WENRA (Asociacia dozorov krajin zapadnej Eurépy), ktoré hodnotili
vysledky postupnej rekonstrukcie. Nazor na JE V1 sa postupne menil a tieto
organizacie nas davali za vzor, ako mozno zvysit Groveil bezpec¢nosti JE ty-
pu VVER 44o0.

Do tychto pozitivhych hodnoteni viak prislo uznesenie vlady o politic-
kom odstaveni JE Vi1 v rokoch 2006 prvy blok a 2008 druhy blok vo vizbe
na na§ vstup do Eur6pskej tnie.

V roku 2000 sa ukoncila postupnda rekonstrukcia a v8etky opatrenia
UJD obsiahnuté v rozhodnuti ¢. 1/94 boli splnené. Urad vydal povolenia na
dalgiu prevadzku nezavisle na politickom rozhodnuti o odstaveni V1 s po-
ziadavkou predkladat na UJD kazdych 10 rokov periodické hodnotenie bez-
pec¢nosti. Tu sa z pohladu dozoru skondil 10 roény pribeh o JE Vi, avak po-
litické rozhodnutie sa naplnilo a, Zialbohu, prvy blok JE V1 bol 31. decembra
20006 odstaveny.

Teraz sa vratim tam, kde som zacal — k elektrarni A1. Ked som na zac¢iatku
konstatoval, Ze vSetky aktivity spojené s umiestnenim, projektovanim, vy-
stavbou, spastanim a prevazkou boli vykonavané bez kontroly dozoru, lebo
vtedy neexistoval, ned4 sa to povedat o procese vyradovania tejto elektrarne.
UJD velmi silno kontroloval a hodnotil vietky aktivity spojené s I. etapou vra-
dovania jadrovej elektrarne A1 a na zaklade vysledkov hodnotenia a in§pekcii
vydaval sthlasy a povolenia na vykonavanie ¢innosti. V roku 1996 vznikol
odstepny zavod VYZ a bol to z hladiska napredovania prac velmi pozitivny
krok. Bezpochyby najvyznamnej$ou aktivitou VYZ-u bol odvoz poskodené-
ho a nemanipulovatelneho paliva z elektrarne A1 do Ruska. UJD velmi po-
zorne hodnotil vietky aktivity a zariadenia spojené s manipulaciou a tran-
sportom. Vsetko sa realizovalo na dobrej bezpe¢nostnej tirovni a v rokoch
1996 — 99 bolo z A1 odvezené vietko palivo. Bol to velmi vyznamny skutok,
mozno stale nedoceneny. Vznikom odstepného zavodu VYZ boli do tohto
zavodu delimitované i iné ¢innosti a jadrové zariadenia, medzisklad vyho-
reného paliva, budované Bohunické spracovatelské centrum radioaktivnych
odpadov (BSC RAO) a Republikové tlozisko radioaktivnych odpadov (RU
RAO) v Mochovciach. UJD v rokoch 1997 —1998 vydaval prislugné povolenia
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12) Jadrové elektrarne Vi
a V2 v Jaslovskych
Bohuniciach
V1 and V2 nuclear
power plants in
Jaslovske Bohunice
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(NRR) at Mochovce. In 1997 = 1998 UJD issued relevant permits for transport of
Dukovany NPP s nuclear fuel from the Bohunice interim storage to Dukovany
interim storage. All transports were carried out safely. In 1999 after evaluation
of safety reports and test programs UJD issued permits for BCC and NRR active
tests and use of new fuel containers in the interim storage which substantially
increased its capacity. In 2000 reconstruction of interim storage was finished and
U)D approved its operation under various monitoring conditions and equipment
lifetime evaluation conditions. In 2001, after tests had been satisfactorily completed,
U)D issued licence for BCC and NRR operation. Thus the process of manipulation
with radioactive waste in Slovakia was completed.

CONCLUSION

The appreciation of all CSKAE and U)D activities in connection with nuclear fa-
cilities would surely require more space. Also for regulatory bodies it was a long
way of development but | think that our predecessors made an excellent job and
laid the foundations of effective functioning of a regulatory body in our country.
They deserve our hearty thanks. There has been written a lot about UJD founda-
tion and preparatory committee activity. However, in the publications there are
not mentioned all those women and men who created a new regulatory body
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na transport dukovianskeho jadrového paliva z medziskladu v Bohuniciach 12) Jadrové elektrarefi
do medziskladu v Dukovanoch. V8etky transporty sa realizovali bezpecne. v Mochovciach
V roku 1999 po hodnoteni bezpe¢nostnych sprav a programov skiigok UJD Mochovce NPP
vydaval povolenia na aktivne sktigky BSC, RU RAO a pouZivanie novych

zasobnikov paliva v medzisklade, ktorymi sa znac¢ne zvysila jeho kapacita.

V roku 2000 bola ukoncena rekonstrukcia medziskladu a UJD povolil jeho

prevadzku s réznymi podmienkami monitorovania a hodnotenia Zivotnosti

zariadeni. V roku 2001, po tspes$ne ukoncenych testoch, tirad vydal povole-

nie na prevadzku BSC a RU RAO. Na Slovensku sa tym zavfsil cely cyklus

nakladania s rddioaktivnymi odpadmi.

ZAVER

Zhodnotenie celej ¢innosti CSKAE a UJD vo vizbe na jadrové zariadenia by
si urcite vyziadalo viacej priestoru. I pre dozorné organy to bola dlha cesta
vyvoja, ale myslim si, Ze nasi predchodcovia odviedli vynikajacu pracu a po-
lozili zaklady efektivneho fungovania dozorného orginu v nasej krajine. Pat-
ri im za to primna vdaka. O vzniku UJD a ¢innosti pripravného vyboru je
vela popisaného. V ziadnych publikiciich sa v§ak nedocitame, kto boli tie
Zeny a muZi, ktori pionierskym spoésobom vytvarali novy dozorny organ na
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in Slovakia in a pioneer way in difficult economic situation when their work was
absolutely underestimated, but inspite of this they built the regulatory body and
solved problems with great enthusiasm and zeal. It was really a tour de force how
the first chairman Mr.Jozef Misdk gathered around him a team of high quality
professionals and people. Let me mentioned at least the managing personnel,
but | would like to appreciate all the people who work in UJD also at present.
The first Chief Inspector was Mr.Stefan Rohar, a No.1 professional. His depart-
ment directors were Mr. Augustin Simondi¢, Ladislav Konecny, Stanislav Bezdk
and | was honoured to work in this team as Safety and Inspections Evaluation
Director. In Bratislava Mr.Jozef Zlatansky was Vicechairman and department
directors were Mr.Mikuldg Turner, Mr. Stefan Marcin, and later Mr.Stanislav
Novak, Mr.Eduard Metke Jr. and Mrs.Eva Szabadosové. | have to mention also
four women which contributed significantly to formation of a regulatory body
and were of high professional value. They were: Jana Burclovd, Alica Bencov4,
Dagmar Zemanova and let me not forget Mrs. lveta Brezansk4-Randlisekova. In
1997 | became U)D Chairman and this was the period when new legislation was
created, EMO start-up, V1 NPP reconstruction, V2 NPP new safety report and
VYZ activities evaluated. And we were so bold that after four years of UJD history
we invited an international IAEA mission to review the legislation and regulato-
ry activities. Many countries has not had the courage to take such a step up to
this date. The results of this mission were beyond our expectations. The mission
stated that though U)D achievements had been supported by an international
assistance and cooperation, in particular with IAEA, however, they would not be
possible without the enthusiasm, zeal and commitment of UJD personnel. | was
very pleased that my matter of the heart — inspection activity — was evaluated as
a good practice and | presented our results in many countries.In 2002 | left and
started to work as Section Head of Operational Safety Section in IAEA. | am re-
sponsible for OSART missions evaluating NPP operational safety and preparing
safety standards for NPP operation. There are new people in UJD, Mrs Marta
Ziakové — Chairman, Mr. Peter Uhrik — General Director for Supervision Activi-
ties who replaced Mr. Augustin Simon¢i¢ and Mr. Karol Janko — Vicechairman
who replaced Mr. Lubomir Kuchta. | am glad that U)D continues in the great job
started by Mr. Jozef Misdk and his team and which |, hopefully, improved in the
right direction. | would like to thank you all for the excellent results, effort and
promoting good reputation of Slovakia around the world.



Slovensku v tazkych ekonomickych podmienkach, ked ich praca bola totalne
nedocenend, ale napriek tomu s velkym entuziazmom a zanietenim budo-
vali dozor a riegili problémy. Prvému predsedovi Jozefovi Mi$akovi sa nao-
zaj podaril husarsky kiisok, ked zhromazdil okolo seba velmi kvalitny tim
odbornikov a ludi. Spomeniem aspoti vedtcich, ale uznanie patri vietkym,
ktori i dnes pracujti na UJD. Prvym hlavnym in§pektorom bol Stefan Rohér,
bezpochyby odbornik ¢islo 1. Jeho riaditelmi odborov boli Augustin Simon¢i¢,
Ladislav Kone¢ny, Stanislav Bezak a ja som mal est pracovat v tomto time
ako riaditel hodnotenia bezpec¢nosti a in§pekcii. V Bratislave bol podpredse-
dom Jozef Zlattansky a riaditelmi odborov Mikula§ Turner, Stefan Marcin,
neskor Stanislav Novak, Eduard Metke ml. a Eva Szabadosova. Ned4 mi, aby
som este nespomenul $tyri Zeny, ktoré sa velmi vyznamne zapisali do bu-
dovania dozoru a priniesli velky odborny vklad. Boli to: Jana Burclova, Ali-
ca Bencova, Dagmar Zemanova a nesmiem zabudnit na Ivetku Brezanska-
-Randlisekovii. V roku 1997 som sa stal predsedom UJD a bolo to v obdobi,
ked sme tvorili novt legislativu, hodnotili sptstanie EMO, rekonstrukciu
JE V1, novl1 bezpe¢nostni spravu JE V2 a aktivity VYZ-u. A to sme boli ta-
ki odvazni, Ze po Styroch rokoch tvorenia UJD sme pozvali medzinirodni
misiu MAAE na hodnotenie legislativy a ¢innosti dozoru. Velmi vela krajin
sa na takyto krok neodvazilo dodnes. Vysledky tejto misie boli nad o¢akava-
nie dobré. Misia kongtatovala, Ze tspechy UJD boli sice podporené medzi-
narodnou pomocou a spolupracou, predovietkym s MAAE, avak neboli by
mozné bez zapalu, entuziazmu a nasadenia pracovnikov UJD. Velmi ma te-
gilo, Ze moja srdcova zalezitost, in§pekcna ¢innost bola hodnotena ako dob-
ra prax a na$e vysledky som prezentoval v mnohych krajinach.V roku 2002
som odi$iel pracovat na MAAE na funkciu vedtceho sekcie prevadzkovej
bezpe¢nosti. Mdm na starosti misie OSART na hodnotenie prevadzkovej
bezpecnosti JE a pripravu bezpe¢nostnych $tandardov pre prevadzku JE. Na
UJD st novi pracovnici, predsednickou je Marta Ziakova, generalnym riadi-
telom dozornych ¢innosti Peter Uhrik, ktory nahradil Augustina Simoncica
a podpredsedom Karol Janko, ktory nahradil Lubomira Kuchtu. Som rad,
ze UJD pokracuje v §lapajach, ktoré vytvoril Jozef Migak a jeho tim a ktoré
som, dtafam, prehibil spravnym smerom. Dakujem véetkym za vynikajtice
vysledky, tsilie a za $irenie dobrého mena Slovenska vo svete.
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Issues of health protection against radiation occurred almost at the same time
when radioactivity was discovered. The beginnings of radiation protection date
back to the period of 1900 to 1925, i. e., when nuclear power engineering was
only considered a utopian topic.

Fundamentals of nuclear power engineering, or the determination of safe
limits for its utilisation, also resulted from critical assessments of possible
ionisation radiation impacts on human health and on individual components
of the environment.

Possibilities of nuclear accidents made relevant states define technical con-
ditions of the nuclear power utilisation. Thus, the Vienna based International
Atomic Energy Agency was established as a professional guarantee of nuclear
safety requirements.

The Czechoslovak Atomic Energy Commission (CSKAE — nuclear safety) and
Departments of Radiation Hygiene of the Ministries of Health Care of the Czech
Socialist Republic (CSR) and Slovak Socialist Republic (SSR) (radiation protection) were
developing in parallel in the former Czech and Slovak Federal Republic (CSFR).

The Radiation Hygiene Centre of the Institute of Hygiene and Epidemiology in
Prague was the professional guarantee of radiation hygiene departments through-
out the whole CSFR. In principle, no such centre was established in Slovakia. Some
tasks were implemented by the Radiation Hygiene Department of the Institute of
Preventive and Clinical Medicine. Background documents necessary for decisions
to be made by the Chief Hygienic Officer were prepared by the Chief Hygienic Of-
ficer Advisory Board and other working groups established for that purpose.
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MUDR. PETER GAAL
hlavny odbornik Uradu
verejného zdravotnictva SR
pre odbor ochrany zdravia
pred Ziarenim

Otazky ochrany zdravia pred Ziarenim sa objavuj skoro sti¢asne s objavom
radioaktivity. Zaciatky ochrany pred Ziarenim sa datujt do rokovigoo az192s,
t.j. do doby, ked o jadrovej energetike sa uvazovalo len v rovine utopie.

Aj zaklady jadrovej energetiky, resp. urcenie bezpe¢nych mantinelov jej
vyuzivania, vychadzali z kritického zhodnotenia moznych vplyvov ionizuji-
ceho Ziarenia na zdravie ludi a na jednotlivé zlozky Zivotného prostredia.

Moznost jadrovych havarii prinatil jednotlivé $taty definovat technické
podmienky vyuZzivania jadrovej energie. Takto vznikla MAAE so sidlom vo
Viedni ako odborny garant poziadaviek jadrovej bezpec¢nosti.

V byvalej CSFR sa stibezne rozvijali orginy CSKAE (jadrova bezpecnost) a titva-
ry hygieny Ziarenia Ministerstiev zdravotnictva CSR a SSR (radia¢né ochrana).

Odbornym garantom ¢innosti titvarov hygieny Ziarenia v celej CSFR bo-
lo Centrum hygieny Ziarenia Institatu hygieny a epidemioldgie v Prahe. Na
Slovensku takéto centrum v zasade nebolo vytvorené. Niektoré tlohy plnil
odbor hygieny Ziarenia Ustavu preventivnej a klinickej mediciny. Podklady
pre rozhodovanie hlavného hygienika pripravoval poradny zbor Hlavného
hygienika a dal$ie, na tento tcel zriadené, pracovné skupiny.

Tazisko ¢innosti, najmi v praktickej oblasti vykonu dozoru a definovania
jeho podmienok, dlhodobo od roku 1966 nieslo nase pracovisko — odbor hy-
gieny Ziarenia Krajskej hygienickej stanice Zapadoslovenského kraja. Toto
pracovisko bolo v roku 1966 poverené vykonom centralizovaného dozoru
v zariadeniach jadrovej energetiky s pésobnostou na celom Slovensku. Uve-
denti tllohu v sti¢asnosti plni Urad verejného zdravotnictva SR.
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From the health protection
point of view, the Chief
Hygiene Officer of the Slo-
vak Republic for nuclear
installations has not is-
sued any exceptions from
legal regulations in force.
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The focal point of activities taken especially within practical areas of the regu-
lation performance and the definition of its conditions was found in our depart-
ment — the Radiation Hygiene Department of the Regional Hygienic Station of
the West Slovakia Region. In 1966 that department was entrusted with the per-
formance of a centralised regulation in nuclear power engineering installations,
with the sphere of action covering the whole Slovakia. At present the mentioned
task is fulfilled by the Public Health Office of the Slovak Republic.

The state health regulation is an institute, a mechanism, by means of which
the state implements the basic constitutional provision in compliance with Arti-
cle 40 in that it regulates the adherence to laws so that any working activity has
a minimum impact on the health of employees, or that the “risk” resulting from
the working activity and working environment was generally accepted by the state,
society and by the person to which the mentioned risk acts. The risk resulting from
the working activity must be counterbalanced with its benefits. A special protec-
tion must be provided by the state to pregnant women, foeti and children.

As for the professional level, the state health regulation performance includes
the definition (the preparation of legal regulations, professional guidance), the
detection (the performance of measurements, the preparation of epidemiological
studies), the assessment of mutual links among effects of individual factors in
both the working and human environments (surveys of domestic and foreign
professional documents) and the provision of proposals for possible correction
ways (final reports and information provided to the Government of the Slovak
Republic and the National Council of the Slovak Republic, preparations of
professional guidance, popular-scientific publications and educational materials,
preparations and professional justifications and patronage of society-wide projects
aimed at the establishment of sound living and working conditions.

The state professional regulation performance involves several objectives.
First of all, to regulate radiation loads acting to workers using ionising radiation
sources, staff members and the public as a whole, then, to prevent occurrences
of deterministic effects on workers using ionising radiation sources, to keep the
risk of stochastic effects at the ‘as low as possible’ level acceptable for both the
individual and the society, but also to ensure that activities leading to the expo-
sure are only taken by persons of a corresponding health ability and to ensure
that necessary medical care for workers using ionising radiation sources and, in
case of a loss of control, for staff members and the public is provided.

Allow me to take a short look back to activities of our institution in relation
to nuclear power engineering.



Statny zdravotny dozor je intitit, mechanizmus, ktorym §tat realizu-
je zakladné ustanovenie Ustavy podla ¢l. 40 tym, Ze kontroluje dodrZiava-
nie zakonov tak, aby akékolvek pracovna ¢innost mala minimalny vplyv na
zdravie zamestnancov, respektive aby ,riziko“ pracovnej ¢innosti, pracov-
ného prostredia bolo vieobecne akceptované §tatom, spolo¢nostou a oso-
bou, na ktor1 uvedené riziko p6sobi. Riziko pracovnej ¢innosti musi byt
vyvazené jej prinosom. Specialnu ochranu musi $tat zabezpecit pre tehot-
né Zeny, plod a deti.

Vykon $tatneho zdravotného dozoru v odbornej rovine je definovanie
(priprava legislativy, odbornych usmerneni), zistovanie (vykonavanie mera-
ni, realizovanie epidemiologickych §tadii), hodnotenie vzajomnych vizieb
posobenia jednotlivych faktorov v pracovnom a Zivotnom prostredi (prehlad
domacej a zahrani¢nej odbornej literattiry) a navrhovanie moznych ciest na-
pravy (zavere¢né spravy, informacie pre vladu SR, pre Narodnti radu SR, pri-
prava odbornych usmerneni, popularno-vedeckych publikacii a osvetovych
materidlov, priprava a odborné odévodnenie a gestorovanie celospolo¢enskych
projektov na vytvaranie zdravych Zivotnych a pracovnych podmienok.

Vykon §titneho zdravotného dozoru ma niekolko cielov. Predovietkym
regulovat radia¢nti zataZ pracovnikov so zdrojmi ionizujiceho Ziarenia, za-
mestnancov a obyvatelstva ako celku, dalej zabranit vzniku deterministickych
acinkov u pracovnikov so zdrojmi ionizujiceho Ziarenia, udrziavat riziko
stochastickych G¢inkov v najniz$ej moznej miere prijatelnej pre jednotlivca
a spolo¢nost, ale i zabezpe(it, aby ¢innosti vedtce k oZiareniu vykonavali iba
osoby so zodpovedajtcou zdravotnou sposobilostou a zabezpecit potrebnii
odbornti lekarsku starostlivost pracovnikom so zdrojmi ionizujiiceho Ziare-
nia a v pripade straty kontroly aj zamestnancom a obyvatelstvu.

Dovolte kratke ohliadnutie sa za nagou ¢innostou vo vztahu k jadrovej
energetike.

V krajskej hygienickej stanici Zapadoslovenského kraja sa Gitvar hygieny
Ziarenia zacal budovat uZ na sklonku 50-tych rokov. Organizaciou bol pove-
reny Ing. Jozef Carach. V roku 1961 vzniklo oddelenie a v roku 1966 odbor
hygieny Ziarenia. Na rozvoji ¢innosti odboru sa zasadnym spdsobom po-
dielala RNDr. Méria PetraSova a v oblasti raidiochémie Ing. Stefan Csupka.
Minister zdravotnictva 28. augusta 1987 poveril odbor vykonom centralizo-
vaného dozoru v jadrovych zariadeniach.

Odbor posudzoval a zaujimal odborné stanoviska v nasledovnych pri-
padoch:
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Z hladiska ochrany zdra-
via hlavny hygienik SR pre
Jadrové zariadenia nevydal
nijaké vynimky z platnych
legislativnych dprav.
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1) Radia¢nd kontrola
Radiation monitoring

2) Oblaky vo vezi

Clouds in tower

142

The Radiation Hygiene Department began to be constituted at the Regional
Hygienic Station of the West Slovakia Region as soon as the end of 1950s. It
was Mr. Jozef Carach who was charged with organisation activities. In 1961 the
Radiation Hygiene Section and in 1966 the Radiation Hygiene Department was
established. Mrs. Mdria Petra$ovd took an essential share in the development of
the department and Mr. Stefan Csupka in the radiochemistry area. On 28 August
1987 the department was entrusted by the Minister of Health Care with the
centralised regulation performance in nuclear installations.

The department reviewed and provided professional positions in the fol-
lowing cases:

1972

« the V1 NPP technical design, construction site and power plant overall
site and facility plan,

« nuclear power plant construction possibilities in the micro-region of Levice.

1973

« studies of a nuclear power plant including the heat take-off in Ziar nad
Hronom,

« complex reviews of the V1 NPP operations building,



1972
« technicky projekt JE V1, stavenisko a zastavovaci plan elektrarne,

« moznost vystavby JE v mikrooblasti Levice.

1973 }

« &tadie JE s odberom tepla v Ziari nad Hronom,

« komplexné posudzovanie prevadzkovej budovy JE Vi,
+ ku generélnej vynimke z CSN na dodavky zo ZSSR,

- metodické vedenie ¢innosti zdravotného strediska A1.
1974

« sovietsky technicky projekt a prepracovany projekt,

« $tadiu vystavby EMO,

« §tadiu vystavby JE s odberom tepla Brno.

1975

« systém osobného monitorovania pracovnikov,

o likvidaciu RAO,

« vyber staveniska JE V2.

1976

« névrh na udelenie vynimky z CSN,

« bezpe¢nostna spravu JE V2.

¥

VYKON
STATNEHO
ZDRAVOTNEHO
DOZORU

V JADROVYCH
ZARIADENIACH

Nl

¥,

3) Monitorovanie okolia

Monitoring the sur-
roundings

4) Ekologické teplo
Ecological heat
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« the general exception from Czechoslovak technical standards (CSN)
covering deliveries from the USSR,

- methodological guidance to activities performed by the NPP A-1 Health
Care Centre.

1974

« both the Soviet technical design and the revised design,

. the Mochovce NPP construction study,

« the study of a nuclear power plant including the heat take-off in Brno.

1975

« the staff personal monitoring system,

« the radioactive waste disposal system,

« the V2 NPP siting.

1976

- the proposal to grant an exception from Czechoslovak technical standards,

« the V2 NPP Safety Analysis Report.

1978

. emergency plans (the staff, the public) were approved,

« the V1 NPP Plan of Health Care Measures,

« operating procedures for the staff protection,

« the attendance at professional competence tests was ensured.

1979

« the approval of the V1 NPP trial operation (starting from 1 April 1979).

1980

 radioactive waste (RAO),

« the bituminisation line,

« the experimental incineration plant,

« the Republic Radioactive Waste Repository in Mochovce,

« spent nuclear fuel storage pools.

1981

« induced investments,

« the Spent Fuel Intermediate Storage Facility,

« the V1 NPP Radioactive Sludge Storage Facility.

1982

« the Mochovce Nuclear Power Plant,

« the Liptov Nuclear Thermal Power Station,

« the Zehtia NPP.

1984

« complex inspections of the radiation situation and refuelling operations.



1978

« Doli schvalené havarijné plany (personal, obyvatelstvo),
« traumatologicky plan JE Vi,

« prevadzkové predpisy na ochranu personalu,

« bola zabezpecena i¢ast na skiikach odbornej spdsobilosti.
1979

« suhlas na skasobnti prevadzku JE V1 (od 1. 4.1979).
1980

. RAO,

o Dbitumenacnu linku,

« experimentalnu spaloviiu,

«  RU RAO Mochovce,

« skladovacie bazény vyhoreného jadrového paliva.

1981

- vyvolané investicie,

« medzisklad vyhoreného jadrového paliva,

« sklad radioaktivnych kalov z JE V1.

1982

« EMO Mochovce,

« jadrova teplaren Liptov,

+ JE Zehna.

1984

« komplexné previerky radia¢nej situicie a vymeny paliva.

Rie$enie mnohych otdzok bezpecnosti a radia¢nej ochrany JE Vi si vyZado-
valo netradi¢né a Casto originalne rieSenia. To plati nielen pre projektantov,
pracovnikov elektrarne, ale aj pre orginy dozoru. Je dblezité, Zze z hladiska
ochrany zdravia hlavny hygienik SR pre jadrové zariadenia nevydal nijaké
vynimky z platnych legislativnych tprav.

KONTROLA RADIOAKTIVITY ZIVOTNEHO PROSTREDIA

Monitorovanie radioaktivity v zlozkach Zivotného prostredia nase pracovisko
zacalo v roku 1959. Odvtedy sa monitorovanie neprerusilo. Vysledky podava-
ji uceleny obraz o redlnych hodnotich ako aj o trendoch vyvoja radioaktivi-
ty v jednotlivych zlozkach Zivotného prostredia v okoli jadrovych zariadeni.
Unikatne st vysledky monitorovania radioaktivneho spadu. V roku 1962 sa
zalala sledovat radioaktivita v polnohospodarskych rastlinach (trava, lucerna,

145

VYKON
STATNEHO
ZDRAVOTNEHO
DOZORU

V JADROVYCH
ZARIADENIACH



THE STATE
HEALTH
REGULATION
PERFORMANCE
IN NUCLEAR
INSTALLATIONS

Solutions to numerous issues of the V-1 NPP safety and radiation protection
required a non-traditional and often original approach. Not only hold this true
for designers, power plant staff members, but also for regulatory bodies. It is
important that, from the health protection point of view, the Chief Hygiene Of-
ficer of the Slovak Republic for nuclear installations has not issued any excep-
tions from legal regulations in force.

ENVIRONMENT RADIOACTIVITY SUPERVISION

The Radiation Hygiene Department started the monitoring of radioactivity
involved in environment components in 1959. The monitoring has not been in-
terrupted since. Results obtained give an integral view of real values, as well as
trends of radioactivity development in individual environment components in
the vicinity of nuclear installations. The results of radioactive fallout monitoring
are unique. In 1962 the radioactivity contained in agricultural plants (grass, clo-
ver, trefoil) began to be monitored. Samples of cereals began to be monitored
in 1963. Radioactivity in vegetables and fruits has been monitored since 1964,
radioactivity in milk, dairy products, meat, hen eggs, bakery products has been
monitored since 1965.

In 1970s a comprehensive study was completed dedicated to the determina-
tion of radioactivity contents in the human body. The presence of strontium 9o
in human bones and teeth was monitored.

To say the least, it can be said that we have unique data available on the state
of radioactivity in the territory of Slovakia for he preceding years. Numerous data
was published in both domestic and foreign documents, but also in monographs
issued dealing with this topic.



datelina). S meranim vzoriek obilnin sme zacali v roku 1963. Radioaktivita
zeleniny a ovocia sa sleduje od roku 1964, o rok neskor mlieka a mlie¢nych
vyrobkov, misa, slepacich vajec, pekarenskych vyrobkov.

V 7o-tich rokoch sa uskuto¢nila obsiahla §tiidia venovana zistovaniu ob-
sahu radioaktivity v ludskom organizme. Sledovala sa pritomnost stroncia
9o v kostiach a zuboch.

Bez zveli¢ovania sa d4 povedat, Ze disponujeme unikatnymi tidajmi o sta-
ve radioaktivity na tizemi Slovenska za uplynulé roky. Mnohé tidaje boli pub-
likované v na$ej i zahranicnej literatire, ale i vo vydanych monografiach,
ktoré sa venovali tejto téme.
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After the Government of the Slovak Republic had decided on the sale of 66 % of
shares of Slovenske Elektrarne a.s. to an Italian company Enel in February 2005,
a period of meeting suspensory conditions started. One of the main ones was
separation of selected nuclear assets into a state-owned joint stock company.
On 6 July 2005, GovCo company was established in Bratislava headed by Mr
Rudolf Kvetan, the Chairman of the Board of Directors.

During this period, a task of major importance was to prepare the separation
of the V1 NPP and VYZ, inclusive of the A1 NPP, from the property of Slovenske
Elektrarne. Thus, a process of dividing Atomove Elektrarne Bohunice (Bohunice
Nuclear Power Plants) consisting of the V1 and V2 NPPs, negotiating the division
of the property and obtaining licences for operations was initiated.

On 8 March 2006 at the Ministry of Economy of the Slovak Republic,
a contract on sale of SE-VYZ and SE-EBO V1 plants, on sale and purchase of the
production capacity and output of the Vi NPP, on provision of nuclear services,
and a framework contract and 56 so-called service contracts were signed that
created contractual links related to the divided property, services, outputs etc
between GovCo and SE companies. By incorporation of branch plants SE-VYZ
and SE-EBO V1 in the Companies Register on 15 March 2006, provisions of
Annex R to the transaction documents were formally fulfilled. After meeting
legal conditions for exercise of operations, GovCo a. s. was granted licenses by
the following regulatory authorities: the Public Health Office, the Environmental
Protection Office, the Technical Inspection of the Slovak Republic, the National
Labour Inspectorate, the Office for Regulation of Network Industries as well
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Po rozhodnuti vlady Slovenskej republiky o predaji 66 % akcii Slovenskych
elektrarni, a. s. talianskej spolo¢nosti Enel vo februari 2005 nastalo obdobie
naplnania odkladacich podmienok. Jednou z hlavnych bolo vy¢lenenie vy-
branych jadrovych aktiv do §tatnej akciovej spolo¢nosti. Spolo¢nost GovCo
bola zaloZena 6. jula 2005 v Bratislave a na jej Cele bol Ing. Rudolf Kvetin,
predseda predstavenstva.

Najdoélezitej$ou tlohou v tomto obdobi bolo pripravit vy¢lenenie JE Vi
a VYZ-u spolu s jadrovou elektrartiou A1 z majetku Slovenskych elektrarni.
Zacal sa proces delenia Atdmovych elektrarni Bohunice, ktoré tvorili jadro-
vé elektrarne Vi a V2, rokovani o rozdeleni majetku a vybavovania povole-
ni na ¢innosti.

Na Ministerstve hospodarstva SR boli 8. marca 2006 podpisané zmluvy
o predaji zavodov SE-VYZ, SE-EBO V1, o predaji a kipe vyrobnej kapacity
a vykonu JE V1, o poskytovani jadrovych sluzieb, rimcovej zmluvy a 56 tzv.
servisnych zmlav, ktoré vytvorili zmluvné prepojenie na rozdelenom majet-
ku, sluzbach, vykonoch a pod. medzi spolo¢nostami GovCo a SE. Zapisom
odstepnych zavodov SE-VYZ a SE-EBO V1 do obchodného registra 15. marca
20006 boli z formalneho hladiska naplnené ustanovenia prilohy R transak¢-
nych dokumentov. Po splneni zakonnych podmienok na vykonavanie ¢in-
nosti udelili spolo¢nosti GovCo, a. s. licencie nasledovné dozorné orginy
— Urad verejného zdravotnictva, Ochrana Zivotného prostredia, Technicka
ingpekcia SR, Narodny ingpektorat prace, Urad pre regulaciu sietovych od-
vetvi a jeden z najddleZitej$ich — Urad jadrového dozoru SR.
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as one of the most important — the Nuclear Regulatory Authority of the Slovak
Republic.

At the midnight from 31 March to 1 April 2006, the contracts and licenses
came into effect and GovCo a. s. assumed the responsibility for the operation
of the V1 NPP, for the decommissioning of nuclear power facilities, and for the
radwaste and spent nuclear fuel management.

The Director General and the Chairman of the Board of Directors of GovCo
a. s. became Mr Stanislav Reguli. The company has employed mostly person-
nel from the separated plants of SE-VYZ and SE-EBO V1 in Jaslovske Bohunice
and Mochovce. By the decision of the sole shareholder of the company (the
Ministry of Economy of the Slovak Republic), on 7 Aug 2006, the name of the
company was changed from GovCo a.s. into Jadrova Vyradovacia Spolocnost
a.s. (JAVYS a.s.). In October 2006, the Director General and the Chairman of
the Board of Directors was appointed to be Mr Jozef Valach who has had long-
term experience in the nuclear energy field. In March 2007, the company was
incorporated as Jadrova a Vyradovacia Spolocnost a. s.

The starting position of the company in the Slovak energy sector has unfolded
from the results achieved during a multiyear operation of SE’s plants — VYZ
and EBO V1. In addition to the operation of the V1 NPP, the company makes
preparations for a premature termination of the V1 NPP operation and performs



O polnoci z 31. marca na 1. aprila 2006 nadobudli t¢innost zmluvy a po-
volenia a spolo¢nost GovCo, a. s. prevzala zodpovednost za prevadzkovanie
jadrovej elektrarne V1, vyradovanie jadrovoenergetickych zariadeni, zaobchi-

dzanie s radioaktivnymi odpadmi a vyhorenym jadrovym palivom.

Generalnym riaditelom a predsedom predstavenstva GovCo, a. s. sa stal
Ing. Stanislav Reguli. Spolo¢nost zamestnava v prevaznej miere personal z vy-
¢lenenych zavodov SE-VYZ a SE-EBO V1 v Jaslovskych Bohuniciach a v Mo-
chovciach. Z rozhodnutia jediného akcionara spolo¢nosti, Ministerstva hos-
podarstva SR, bol 7. augusta 2006 zmeneny nazov spolo¢nosti GovCo, a.s. na
Jadrova vyradovacia spolo¢nost, a.s. (JAVYS). V oktdbri 2006 bol menovany
generdlnym riaditelom a predsedom predstavenstva Ing. Jozef Valach, ktory
ma dlhoro¢né skiisenosti v jadrovej energetike. V marci 2007 bola spolo¢-
nost zaregistrovana ako Jadrova a vyradovacia spolo¢nost, a. s.

Startovacia pozicia spolo¢nosti v slovenskom energetickom sektore sa od-
vijala od dosiahnutych vysledkov niekolkoro¢ného pdsobenia zavodov SE, a. s.
— VYZ-u a EBO V1. Popri prevadzkovani jadrovej elektrarne Vi spolo¢nost
realizuje pripravu pred¢asného ukoncenia prevadzky tejto elektrarne a prva
etapu projektu vyradovania jadrovej elektrarne A1, previddzkuje Bohunické
spracovatelské centrum radioaktivnych odpadov, bitumenac¢n a vitrifika¢na
linku na spracovanie radioaktivnych odpadov a fragmentacné pracovisko na
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the first stage of the A1 NPP decommissioning, operates the Bohunice Radwaste
Processing Centre, bitumenation and vitrification plants for processing of
radwastes and a fragmentation plant for metallic radwastes. At present, a plant
for final processing of liquid radwastes is being put into operation in Mochovce.
This chain is completed by a safe disposal of processed low and medium
level radwastes in the National Radwaste Repository in Mochovce that, taking
into account its safety standards, belongs to top facilities of this type within
European countries. The field of action of the company includes also operation
of a seismically upgraded and compacted Interim Spent Fuel Storage in Jaslovske
Bohunice. As a future project, a design of a deep geological repository is under
preparation. A permanent priority in the provision of these operations remains
to be the nuclear and radiation safety in accordance with friendly approaches
to the environment.

A strategic objective of the company is to establish itself on the energy mar-
ket as an electricity producer and, in particular, as a highly specialised and ex-
perienced company for provision of services in the field of radwaste treatment,
conditioning and disposal.



kovové radioaktivne odpady. V sti¢asnosti je do prevadzky uvadzané finilne
spracovanie kvapalnych radioaktivnych odpadov v Mochovciach. Tento retazec
je zavi$eny bezpe¢nym ukladanim spracovanych nizko a stredne radioaktiv-
nych odpadov v Republikovom tlozisku RAO v Mochovciach, ktoré svojimi
bezpeénostnymi $tandardmi patri k §picke v ramci eurépskych $tatov. V po-
sobnosti spolo¢nosti je i prevadzka seizmicky zodolneného a skompaktne-
ného medziskladu vyhoreného jadrového paliva v Jaslovskych Bohuniciach.
Perspektivne sa pripravuje aj projekt hlbinného tiloZiska. Trvalou prioritou
pri zabezpecovani tychto ¢innosti zostava jadrova a radia¢na bezpecnost v sti-
lade s environmentalnym pristupom k Zivotnému prostrediu.

Strategickym cielom spoloc¢nosti je etablovat sa na energetickom trhu
ako vyrobca elektriny a hlavne ako spolo¢nost vysoko odborna a skiisena
na poskytovanie sluZieb v oblasti spracovania, Gpravy a ukladania radioak-
tivnych odpadov.
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