ROKOV JADROVYCH ELEKTRARNI
NA SLOVENSKU



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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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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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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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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