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= POSLANIE SPOLOCNOSTT =

The mission of the company

Poslanim spolocnosti JAVYS je bezpecne, spolahlivo a efektivne  The mission of the company JAVYS is to safely, reliably and effec-

prevadzkovat a vyradovat jadrové zariadenia, nakladat s radio-  tively operate and decommission nuclear facilities and manage

aktivnymi odpadmi a vyhorenym jadrovym palivom, s minimal- ~ radioactive waste and spent nuclear fuel, with minimum impact
nym vplyvom na zivotné prostredie. on the environment.

= HLAVNE CINNOSTTI =

Principal Activities

Jadrova elektraren V1 (2 x 440 MW) V1 Nuclear Power Plant (2 x 440 MW)
- vyroba elektriny - Electricity production
- priprava pred¢asného odstavenia - Preparation of preterm shutdown
- projekty BIDSF - BIDSF projects

Vyradovanie jadrovych zariadeni Decommissioning of Nuclear Facilities

" Jadrovd elektraren Al . Al Nuclear Power Plant

Manazment radioaktivnych odpadov Radioactive Waste Management
- skladovanie . sioree
. spracovanie . Proceg;sing
* preprava Trans
. . port
+ ukladanie - Reposition
Manazment vyhoreného jadrového paliva Spent Fuel Management
. preprava - Transport
- skladovanie - Storage

+ vyvoj hlbinného uloziska - Development of a deep repository
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= JAVYS V ENERGETICKOM SEKTORE =
JAVYS in the Energy Sector

Jadrova a vyradovacia spolo¢nost, a. s. (JAVYS) sa etablovala v
slovenskej energetike v roku 2005. Podla transakénych dokumen-
tov o privatizacii Slovenskych elektrarni, a. s. bola zalozena 6. jula
2005 statna organizacia GovCo, do ktorej boli vyclenené zavody
SE-VYZ a SE-EBO (jadrova elektraren V1). Od 1. aprila 2006
prevzala spolo¢nost GovCo zodpovednost za prevadzku JE V1,
vyradovanie vSetkych jadrovych zariadeni na Slovensku, spracov-
anie, upravu a ukladanie radioaktivnych odpadov a starostlivost
o vyhorené jadrové palivo. Zmenilo sa sidlo spolo¢nosti s
posobnostou v Jaslovskych Bohuniciach a 7. augusta aj jej nazov
na Jadrova vyradovacia spoloc¢nost, a. s. Od marca 2007 je jej na-
zov Jadrova a vyradovacia spoloc¢nost, a. s. Historia spoloc¢nosti je
kratka, no odborné ¢innosti st vykonavané niekolko desatroci.

Jadrova a Vyradovacia Spolocnost, a. s. company (JAVYS) estab-
lished itself in the Slovak power industry in 2005. According to
the transaction documents on the privatisation of the Slovenske
Elektrarne, a. s. company, on July 6, 2005, the public organisation
GovCo, into which the detached SE-VYZ and SE-EBO plants (V1
nuclear power plant) were included, was established. On April 1,
2006, the GovCo company assumed responsibility for the opera-
tion of V1 NPP, decommissioning of all nuclear installations in
Slovakia, processing, treatment and storage of radioactive waste
and care of spent nuclear fuel. The registered seat of the com-
pany was changed to Jaslovske Bohunice and the company’s name
changed to Jadrova Vyradovacia Spolocnost, a. s. on August 7,
2006. Jadrova a Vyradovacia Spolocnost, a.s. has been the name
of the company since March, 2007. The history of the company
is short; professional activities however have been carried out for
several decades.
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m ]ADROVA ELEKTRAREN V1 =
V1 Nuclear Power Plant

ST LLLILH]

Prevadzka

Zaciatok vystavby 1972

Prvy kontrolovany vykon reaktora 1,2 27.11. 1978, 15. 3. 1980
Pripojenie na siet 17.12. 1978, 26. 3. 1980

Uvedenie do prevadzky 1.4.1980, 1. 1. 1981

Ukoncenie prevadzky 1. bloku 2006

Ukoncenie prevadzky 2. bloku 2008

Technické udaje

Typ reaktora 2 x VVER 440 (V230)
Palivo oxid uranicity UO, (2,5 % U-235)
Moderitor a chladivo voda H,0
Parogeneratory 6

Turbogeneratory 2

Operation

Start of construction 1972

Controllable power levels of reactors 1, 2 were achieved for the
first time on November 27, 1978; March 15, 1980, respectively
Connection to electric grid December 17, 1978,

March 26, 1980

Commissioning April 1, 1980, January 1, 1981

Shutdown of Unit 1 2006

Shutdown of Unit 2 2008

Technical data

Reactor type 2 x WWER 440 (V230)

Fuel uranium dioxide UO, (2,5 % U-235)
Moderator and coolant water H,O

Steam generators 6

Turbine generators 2

Bezpecna, spolahliva, ekonomicka a ekologicka vyroba elektriny
velmi tzko stvisi s modernizaciou a zvySovanim bezpecnosti
prevadzkovanych blokov. V elektrarni V1 sa od zaciatku prevadzky
v roku 1978 uskutocnilo viac ako tisic technickych uprav. Proces
zvy$ovania jadrovej bezpecnosti tejto elektrarne bol formulovany
do celkov. V rokoch 1991-1993 sa zrealizovala mala rekonstrukcia.
Nasledne vykonané inzinierske postudenie poskytlo komplexnt
analyzu stavu elektrarne s vytypovanim systémov, ktoré treba dale;
upravit. Rozsiahly program postupnej rekonstrukcie v rokoch
1996 az 2000 uzavrel dolezita etapu v historii JE V1. Ukoncenim
rekonstrukénych prac v roku 2000 dosiahla JE V1 medzinarodne
akceptovatelnu troven bezpecnosti. Vlada Slovenskej republiky v
roku 1999 prijala zavédzok definitivne odstavit oba bloky JE V1 - 1.
blok v roku 2006 a 2. blok v roku 2008.

Safe, reliable, economical and ecological generation of electric
power is closely connected with the modernization and safety im-
provement of the operated units. More than one thousand tech-
nical modifications have been performed in the V1 power plant
since 1978, when the operation began. The process of nuclear
safety improvement in this power plant was formulated in units.
In 1991-1993, a minor reconstruction was carried out. The sub-
sequent engineering assessment provided a complex analysis of
the condition of the power plant, suggesting systems that needed
further modifications. The extended programme of gradual re-
construction in the period from 1996 to 2000 closed an important
phase in the history of V1 NPP. By the completion of the recon-
struction work in 2000, the V1 NPP reached an internationally
acceptable safety level.

In 1999, the Government of the Slovak Republic accepted the ob-
ligation to shut down both units of VINPP - Unit 1 in 2006 and
Unit 2 in 2008.



JADROVA ELEKTRAREN V1 / V1 Nuclear Power Plant

Vyroba elektriny v JE V1

Electricity production

jadrova a vyradovacia spolocnost, a. s.

Electricity Production in V1 NPP

vyroba elektriny

Rok vJE V1

Year [GWh]

1978 19

1979 2145

1980 4522 7000+
1981 5133

1982 5 840

1983 6 150 6000
1984 6 486

1985 5288

1986 5743

1987 6 057 5000+
1988 5 409 c

1989 5912 2 >

1990 5 920 <

1991 5 855 § £ = 4000
1992 5 196 823

1993 4747 )

1994 6102 £ 8 = 3000
1995 6 031 58

1996 5 381 I

1997 4747 w

1998 4273 2000+
1999 4967

2000 4875

2001 5774 1000
2002 6 108

2003 5872

2004 6 158

2005 5593 0
2006 6 180

2007 2976

suma 155 459
total

BIDSF

Medzinarodny fond na podporu odstavenia JE V1

Pripravné ¢innosti na ukoncovanie prevadzky a vyradovanie JE
V1 st zabezpecované aj projektmi financovanymi z Medzinarod-
ného fondu na podporu odstavenia JE V1 Bohunice (fond BIDSF).
Fond BIDSF bol zriadeny na zéklade ramcovej dohody medzi
Slovenskou republikou a Eurépskou bankou pre obnovu a rozvoj
(EBOR) v roku 2001.

Spolo¢nost JAVYS vlastni a prevadzkuje JE V1 od aprila 2006 a
stala sa pokracovatelkou v uplatnovani prav a plneni zavazkov vy-
plyvajucich z implementacie projektov stvisiacich s odstavenim
a vyradovanim JE V1. Odévodnenie existujucich projektov
a definovanie novych projektov potrebnych na zabezpecenie
ukoncenia prevadzky a vyradovania JE V1 vychadza z dokumen-
tov Koncepcia ukoncovania prevadzky JE V1 a Koncepény plan
vyradovania JE V1 z prevadzky. Projekt pripravy ukoncovania
prevadzky a vyradovania JE V1 je rozdeleny na 4 zakladné
skupiny. Projekty A su zamerané na modifikdciu systémov JE
V1 pre potreby ukoncovania prevadzky. Projekty B sa tykaju do-
kumentacie vyradovania JE V1 pre ucely ziskania povolenia na
etapu vyradovania. Projekty C sa zaoberaju nakladanim s radio-
aktivnymi odpadmi z vyradovania JE V1 a projekty D sa vztahuju
na samotnu likvidaciu zariadeni a objektov. Finan¢né prostriedky
z fondu na jednotlivé projekty sa ¢erpaji na zaklade uzatvarania
grantovych dohéd medzi spolo¢nostou JAVYS a Eurépskou ban-
kou pre obnovu a rozvoj.

Rok / Year

BIDSF

Bohunice International Decommissioning Support Fund
Preparatory activities for V1 NPP shutdown and decommission-
ing are also supported by projects funded from the Bohunice In-
ternational Decommissioning Support Fund (BIDSF). BIDSF was
established on the basis of a framework agreement between the
Slovak Republic and the European Bank for Reconstruction and
Development (EBRR) in 2001.

JAVYS Company has owned and operated the V1 NPP since April
2006 and it continues to apply the rights and obligations resulting
from the implementation of projects related to V1 NPP shutdown
and decommissioning.

The substantiation of the existing projects and definition of new
ones needed for the assurance of V1 NPP shutdown and decom-
missioning are based on the documents “V1 NPP Shutdown Con-
cept” and “B6.1 - V1 NPP Conceptual Decommissioning Plan”
The project of preparation of V1 NPP shutdown and decommis-
sioning is divided into 4 main groups. “A” projects are focused on
the modification of V1 NPP systems for the needs of the shutdown.
“B” projects are related to the V1 NPP decommissioning docu-
mentation for the purpose of obtaining a permit for the decom-
missioning stage. “C” projects deal with radioactive waste man-
agement related to V1 NPP decommissioning, and “D” projects
cover the liquidation of facilities and buildings.

Financial resources from the fund are withdrawn on the basis of
entering into grant agreements by and between the JAVYS Com-
pany and the European Bank for Reconstruction and Develop-
ment.
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Vyradovanie

Prvym krokom pripravy dokumentacie pre vyradovanie JEV1 bolo
vypracovanie Koncepcéného planu vyradovania JE V1 z prevadz-
ky. Plan poskytol vSeobecné technické a financné informacie o
vybranych moznych realizovatelnych alternativach vyradovania
z hladiska ochrany zdravia, jadrovej a radiacnej bezpecnosti, fy-
zickej ochrany a ochrany zivotného prostredia. Plan je na zaklade
novych poznatkov a realnej skuto¢nosti aktualizovany.

Zo Styroch variantov vyradovania, ktoré st uvedené v Sprave
o hodnoteni vplyvov vyradovania JE V1 na Zivotné prostredie,
odporucilo Ministerstvo zivotného prostredia SR variant bezpros-
tredného vyradovania JE V1. Tento variant navrhuje realizovat
plynult demontaz zariadeni a demolaciu budov az na dno staveb-
nej jamy v rozmedzi rokov 2012 az 2025, s celkovymi nakladmi
17,6 miliardy Sk.

Casovy harmonogram vyradovania
elektrarne V1

POVOLENIE NA PREVADZKU I

JADROVA ELEKTRAREN V1 / V1 Nuclear Power Plant

Decommissioning

The elaboration of the “B6.1 - V1 NPP Conceptual Decommis-
sioning Plan” was the first step in the preparation of the V1 NPP
decommissioning documentation. The plan provided general
technical and financial information on selected possible feasible
alternatives for decommissioning in terms of health, nuclear and
radiation safety, physical and environmental protection. The plan
is updated on the basis of new knowledge and real circumstanc-
es.

From the four decommissioning variants specified in the “B6.2
- Environmental Impact Assessment Report of V1 NPP Decom-
missioning”, the Ministry of Environment of the Slovak Republic
has recommended the immediate V1 NPP decommissioning vari-
ant. This variant proposes executing the continuous dismantling
of facilities and building demolition to the bottom of the building
pit in the period from 2012 to 2025, with total costs amounting to
SKK 17.6 billion.

POVOLENIE NA VYRADOVANIE

Ukoné&enie prevadzky JE V1 l I. etapa vyrad’ovania I II. etapa vyrad'ovania

. Dochladzovanie a odvoz VIP l . Demontéz neaktivnych systémov I . Demontaz aktivnych systémov a zariadeni I
do MSVP a zariadeni . Podemontazna dekontaminacia

. Spracovanie prevadzkovych RAO 1 . Podemontazna dekontaminacia | Demolécia stavebnych objektov I

. Priprava projektov vyradovania . Demolécia stavebnych objektov . Spracovanie RAO z vyradovania
z BIDSF (neaktivnych) . Uvolnenie odpadov do Zivotného prostredia

. Ziskanie povolenia na vyra- l . Spracovanie RAO z vyradovania I . Monitoring I
dovanie . Uvolnenie odpadov do zZivotného

. Uvolnenie odpadov do Zivotného I I prostredia I I
prostredia . Monitoring

. Monitoring I I | I

2007 2008 2009 2010 2011 2012 2016 2025

H ||;|

Prevadzka

] >

2. bloku I
Time Schedule of V1 Nuclear
Power Plant Decommissioning
OPERATION PERMIT I DECOMMISSIONING PERMIT
V1 NPP Shutdown I Decommissioning Stage I I Decommissioning Stage II
. Cooling and removal of spent fuel I . Dismantling of inactive systems I . Dismantling of active systems and facilities I
to the Interim Spent Fuel Storage and facilities . Decontamination after dismantling
. Operation-related RAW process I . Decontamination after dismantling I . Demolition of buildings I
ing I . Demolition of buildings (inactive) . Decommissioning-related RAW processing
. Development of decommissioning I I . Decommissioning-related RAW I . Release of wastes into the environment I
projects with BIDSF processing . Monitoring
. Obtaining of the decommission I . Release of waste into the environ
ing permit ment
. Release of wastes into I . Monitoring I I
the environment I
. Monitoring I I I
2016 2025

2007 2008 2009 2010 2011I2012

Operation
of Unit 2
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= ]ADROVA ELEKTRAREN Al =
A1 Nuclear Power Plant

Prevadzka

Zaciatok vystavby

Prvy kontrolovany vykon reaktora
Pripojenie na siet

Ukoncenie prevadzky

Zaciatok vyradovania

Technické udaje

Typ reaktora
Palivo
Moderator
Chladivo
Parogeneratory
Turbogeneratory

Operation

Start of construction

Controllable power level of reactor
was achieved for the first time on
Connection to electric grid
Shutdown

Start of decommissioning

Technical data

Reactor type

Fuel

Moderator
Coolant

Steam generators
Turbine generators

1958
24.10.1972
25.12.1972
22.2.1977
1979

KS 150

prirodny uran
tazka voda D,0
oxid uhlicity CO,
6

3

1958

October 24,1972
December 25, 1972
February 22,1977
1979

KS 150
natural uranium
heavy water D,0

carbon dioxide CO,

6
3

Najstarsia slovenska jadrova elektraren Al bola v prevadzke
5 rokov. V priemere vyrabala 100-110 MWe elektriny. Pocas jej
prevadzky sa prejavili nedostatky vyplyvajtce z vyvojového cha-
rakteru zariadenia.

Prva vazna udalost sa udiala 5. januara 1976, ked palivovy ¢lanok
vystrelil z reaktora do reaktorovej saly. Nasledny unik chladiace-
ho plynu sa podarilo utesnit, no v dosledku udusenia oxidom
uhli¢itym zomreli dvaja pracovnici. Druha udalost sa stala 22. fe-
brudra 1977 opét pri vymene palivového ¢lanku. Pocas montaze
a naslednej pripravy zmontovaného palivového kompletu na za-
vezenie do reaktora zostalo v palivovom ¢lanku malé mnozstvo
dehydrata¢ného materialu. Ten znizil po zasunuti kompletu do
reaktora prietok chladiaceho média cez tento clanok, ¢o sposo-
bilo jeho prehriatie a poskodenie reaktora s naslednym vniknutim
moderatora - fazkej vody do plynového chladiaceho okruhu.
KedZe sa pri udalosti poskodili viaceré technologické prvky, pro-
totypové zariadenie prestalo byt spdsobilé na dalsiu prevadzku. Po
roénom odstaveni elektrdrne vlida CSSR na zdklade odporucania
Atémovej komisie suhlasila s ukoncenim prevadzky JE Al a s jej
naslednou likvidaciou.

A1, the oldest Slovak nuclear power plant was in operation for 5
years. On average, it generated 100-110 MWe. Defects resulting
from the development character of the facility showed themselves
during the operation.

The first serious event occurred on January 5, 1976, when a fuel
assembly flew out from the reactor into the reactor hall. The con-
sequent leak of cooling gas was successfully sealed, however, two
workers died of suffocation by carbon dioxide poisoning. Another
event occurred on February 22, 1977, again during the replace-
ment of a fuel assembly. A small amount of dehydrating agent
remained in the fuel assembly after the erection and subsequent
preparation of the fuel assembly for charging into the reactor. Af-
ter charging the assembly into the reactor, the dehydrating agent
reduced the coolant flow through the assembly, which caused ex-
cessive heating and reactor damage with the following ingress of
the moderator — heavy water - into the gas cooling circuit. Since
several technological elements were damaged during the event,
the prototype facility was no longer capable of further operation.
After a one-year shutdown of the power plant, the Government
of the Czechoslovak Socialist Republic, on the basis of the rec-
ommendation of the Atomic Commission, agreed with A1 NPP
decommissioning and subsequent liquidation.
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JADROVA ELEKTRAREN A1l / Al Nuclear Power Plant

Vyradovanie

V roku 1993 bol vypracovany Projekt uvedenia JE Al do radiacne
bezpecného stavu. Radiacne bezpecny stav pre JE Al konkrétne
znamena stav po vyvezeni vSetkého vyhoreného paliva z elek-
trarne (bolo zrealizované), spracovani a uprave RAO nacha-
dzajucich sa v elektrarni, hlavne kvapalnych odpadov s vysokym
obsahom bezpecnostne vyznamnych radionuklidov, dekonta-
minacii priestorov a zariadeni a vybudovanie dodato¢nych bariér
a ulozisk.

Projekt bol prijaty v roku 1995 pod nazvom Vyradovanie JE A1l
- I. etapa s terminom splnenia do konca roku 2007. Rozsah plano-
vanych cinnosti v II. etape (2008 — 2016) bude nadalej zame-
rany na efektivne spracovanie radioaktivnych odpadov, zaroven
vSak budu realizované demontdzne cinnosti na vysoko kon-
taminovanych zariadeniach primarnej casti a vonkajsich objek-
toch spadajuicich do kontrolovaného pasma JE Al. Pocas celého
obdobia bude potrebné nadalej udrzovat tesnost a spolahlivost
bariér oddelujucich aktivne casti JE Al od Zivotného prostredia.
Celkovym zamerom realizacie vyradovania JE Al je odstranenie
vSetkych radioaktivnych odpadov, kontaminovanych zariadeni
a likvidacia stavebnych objektov. Cast stavebnych objektov po
rekonstrukcii bude nadalej vyuzivana pre potreby prevadzky
technologii spracovania a upravy radioaktivnych odpadov. Podla
schvaleného variantu kontinualneho vyradovania JE Al sa pred-
poklada vyradenie tohto jadrového zariadenia do konca roku
2033.

Casovy harmonogram vyradovania
elektrarne A1

Decommissioning

In 1993, the Project of Bringing A1 NPP up to Nuclear Safety
Standards was worked out. Specifically, a radiation safe condi-
tion for A1 NPP means the condition after removing all spent
fuel from the power plant (which has already been carried out),
processing and treatment of RAW located in the power plant,
especially liquid wastes with a high content of safety-related ra-
dionuclides, decontamination of premises and facilities, and the
building of additional barriers and repositories.

The project was adopted in 1995 with the name A1 NPP Decom-
missioning — Stage I, with a term of accomplishment by the end
of 2007. The scope of planned activities in Stage II (2008 — 2016)
will continue to be focused on effective processing of radioactive
waste, however, dismantling activities will also be carried out on
highly contaminated installations of the primary part and exter-
nal objects falling within the A1 NPP controlled area. During the
whole period, the tightness and reliability of barriers isolating A1l
NPP active parts from the environment will need to be main-
tained. The general intent of the A1 NPP decommissioning is to
remove all radioactive wastes and contaminated facilities, and to
liquidate buildings. Part of the buildings will be reconstructed
and used for the operation of radioactive waste processing and
treatment technologies. According to the approved variant of the
Al NPP continual decommissioning, the nuclear installation is
expected to be decommissioned by the end of 2033.

do roku 2007 | 1.etapa | radia¢ne bezpecny stav
2008 2.etapa | vyradovanie vonkajsich aktivnych objektov a nizko aktivnych ¢asti hlavného vyrobného bloku
2017 3.etapa | vyradovanie nizko aktivnych casti hlavného vyrobného bloku
2021 4.etapa | vyradovanie stredne aktivnych casti hlavného vyrobného bloku s obsahom kratko zijucich
radioaktivnych nuklidov
2025 5.etapa | vyradovanie stredne aktivnych ¢asti hlavného vyrobného bloku s obsahom dlho Zijucich
radioaktivnych nuklidov
2033 spracovanie a uprava RAO
Schedule of A1 NPP Decommissioning
Till 2007 | Stage 1 Radiation safe condition
2008 Stage 2 Decommissioning of external active facilities and low active parts of the main generating unit
2017 Stage 3 Decommissioning of low active parts of the main generating unit
Decommissioning of medium active parts of the main generating unit containing short-tved-life
2021 Stage 4 . . '
radioactive nuclides
Decommissioning of medium active parts of the main generating unit containing long-tived-life
2025 Stage 5 . . .
radioactive nuclides
2033 RAW processing and treatment
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= RADIOAKTIVNE ODPADY =

Radioactive Waste

Pocas prevadzky produkuju zariadenia JAVYS roézne druhy od-
padov - od bezného komunalneho odpadu az po nizko a stredne
aktivne odpady v pevnej, kvapalnej a plynnej forme. Pri spraco-
vani odpadov st dolezité tri hlavné zasady: znizit mnozstvo od-
padov redukciou ich objemu, vytvorit bezpe¢nt formu vhodnu
na ulozenie ich fixaciou a zabezpecit dostatocné bariéry voci
uniku radioaktivity do Zivotného prostredia pocas doby uloZenia.
Vsetky radioaktivne odpady sa starostlivo zhromazduju, sleduji a
po celt dobu prace s nimi sa monitoruju a kontroluju.

Kvapalné a pevné RAO st vhodnymi technolégiami upravované do
formy splnajticej poziadavky na konecné ulozenie. Plynné odpady
su Cistené na Specialnych filtroch a po urcitej dobe uvolnované vo
forme plynnych vypusti. Vlastnosti vysoko aktivneho odpadu ma
produkt z prepracovania vyhoreného paliva.

Radioaktivne odpady

During their operation, JAVYS facilities produce various types of
wastes — from common municipal waste to low-active and me-
dium-active wastes in solid, liquid and gaseous states. In waste
processing, the following three main principles are important: to
reduce the quantity of wastes by reducing their volume, to create
a safe form suitable for deposition by fixation, and to provide suf-
ficient barriers against leakage of radioactivity into the environ-
ment during the period of storage. All radioactive wastes are care-
fully gathered, controlled, and they are monitored and checked
during the whole time of processing.

Liquid and solid RAWs are treated by suitable technologies in or-
der to attain a form meeting requirements for final storage. Gase-
ous wastes are cleaned in special filters and, after a certain time,
they are discharged. The product of spent fuel processing has the
features of high-active waste.

Radioactive Waste

| VZNIK RAO | ROZDELENIE RAO

)
( SPRACOVANIE RAO \ | ULOZENIE

Nizko aktivne

Pri prevadzke Podra aktivity Redukcia objemu Vysoko aktivne
jadrovych elektrarni Vysoko aktivne Lisovanie Hibinné ulozisko
(JE V1,V2 EMO) Stredne aktivne Spalovanie (prebieha vyber lokality)

Zahustovanie (koncentracia)
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Kvapalné
Plynné T _/

Plynné st po dokladnej
filtracii vypastané

MONITOROVANIE CELEHO PROCESU

| | | DOCASNE |
S SKLADOVANIE
Pri vyradovani Al moz.nostl Produkty EINALNEHO Nizko
jadrovoenergetickych —) ipracc:vl’ar:a _) po spracovani PRODUKTU a stredne aktivne
zariadeni (JE A1) S'5°I‘,’af n Fixacia sii ulozené V LOKALITE Republikové dlozisko
Npé ",el_“?, ) Bitumenécia : 200 | ocelovy sud 0 RAO Mochovce
leEpeeliEne Vitrifikdcia  : patréna s produktom BOHUNICE
I a nelisovatelné vitrifikécie
Kvapalné Cementacia : viaknobetonovy
V priemysle, zdravotnictve, kontajner
vede, vyskume... |
(institucionalne odpady) Podla skupenstva
Pevné
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= TECHNOLOGIE SPRACOVANIA RAO =
RAW Processing Technologies

Vysokotlakovy lis
High pressure compactor

Bohunické spracovatelské centrum
radioaktivnych odpadov

Bohunické spracovatelské centrum radioaktivnych odpadov
(BSC RAO) tvori komplex zariadeni na spracovanie a Gpravu
radioaktivnych odpadov do formy vhodnej na ich konecné
ulozenie. Bolo vybudované v rokoch 1993 - 1999. V aktivnej
prevadzke je od roku 2001. Objekt BSC RAO je prepojeny v
aktivnej Casti s dalsimi zariadeniami: bitumenacnou linkou a
Cistiacou stanicou odpadovych vod.

Druhy spracovavanych a upravovanych RAO v BSC
- spalitelné pevné a kvapalné RAO
- lisovatelné pevné RAO
- nespalite[né a nelisovatelné pevné RAO
- kvapalné RAO - koncentraty, kaly a zivice

Technoldgie upravy RAO

- triediace zariadenie pevnych RAO

- vysokotlakovy lis na zmensenie objemu
nespalitelnych odpadov

- spalovacie zariadenie na redukciu objemu pevnych a
kvapalnych spalitelnych RAO

- zariadenie na koncentraciu kvapalnych RAO

- cementacné zariadenie na speviovanie a stabilizaciu

Transport, prijem a triedenie RAO

Pevné odpady st dopravované do BSC RAO vozidlami v kon-
tajneroch alebo v 200 litrovych sudoch, kvapalné odpady
v $pecidlnych kontajneroch alebo potrubim, z ktorého su
precerpavané do zasobnej nadrze spracovatelského zariadenia.
Pevné odpady postupuju do triediacej miestnosti na kon-
trolované triedenie a pripadné mechanické delenie vécsich
kusov (fragmentacia). Odpady sa triedia v boxe, podla druhov a
dalsieho spdsobu spracovania a upravy.

Redukcia objemu

Po vytriedeni RAO nasleduje redukcia ich objemu. Reduk-
cia objemu kvapalnych RAO sa dosiahne koncentraciou alebo
spalenim v spalovni, pevnych RAO lisovanim alebo spalenim.
Na redukciu objemu slizi zariadenie na koncentraciu, vysoko-
tlakovy lis a spalovacie zariadenie. Po spracovani RAO je reali-
zovana ich fixdcia na cementacnom zariadeni.
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Spalovna
Incineration facility

Vlaknobeténové kontajnery
Fibre-concrete containers

Bohunice Radioactive Waste
Treatment Centre

Bohunice Radioactive Waste Treatment Centre (BTC RAW) con-
sists of a complex of facilities for radioactive waste processing
and treatment to a form suitable for final storage. It was built
in the period from 1993 to 1999. It has been in active operation
since 2001. The BTC RAW object is in the active part intercon-
nected with other facilities: bituminisation line and waste water
treatment plant.

Types of RAWs processed and treated in the BTC
- combustible solid and liquid RAW
- compressible solid RAW
- non-combustible and non-compressible solid RAW
- liquid RAW - concentrates, sludges and resins

RAW Treatment Technologies

- solid RAW sorting plant

- high-pressure press for reducing the volume of non-
combustible wastes

- incinerator reducing the volume of combustible solid
and liquid RAW

- liquid RAW concentration plant

- cementing line for consolidation and stabilization

RAW Transport, Receipt and Sorting

Solid wastes are transported to the BTC RAW by trucks in con-
tainers or in 200 L drums; liquid wastes are transported in special
containers or through pipeline, from which they are pumped into
the storage tank of the processing facility.

Solid wastes proceed to the sorting room for controlled sorting
and mechanical division of big pieces (fragmentation), if neces-
sary. Wastes are sorted in a box, according to types and further
means of processing and treatment.

Volume Reduction

After sorting, the volume of RAW is reduced. Liquid RAW vol-
ume reduction is achieved by concentrating or incinerating in
the incinerator; solid RAW volume reduction is achieved by
compression or incineration. Concentration equipment, a high-
pressure press and incineration plant are used for volume reduc-
ing. After processing, RAW is fixated in the cementing facility.
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Koncentracia kvapalnych RAO

Koncentracia ¢ize zahustovanie kvapalného RAO je realizované
na odparovacom zariadeni prieto¢ného typu. Odparovanim kva-
palného RAO pri teplote varu sa odparuje prevazna cast vody,
ktora po oddeleni v cyklone a schladeni v chladi¢i kondenzuje a
je odvadzana ako takmer neaktivny destilat na dalsie docistenie.
Aktivita kvapalného RAO zostava pri procese odparovania v za-
hustenom zvysku - koncentrate. Vyhrievacim médiom je vykuro-
vacia para. Vystupny produkt — zahusteny koncentrat je nasledne
upravovany na cementacnej linke.

Spalovanie RAO

Spalitelny odpad v triediacom boxe, baleny do plastikovych ale-
bo papierovych vriec s objemom 15 | a umiestnenych do 200 1
sudov, je transportovany do spalovne, kde st vrecia prostred-
nictvom davkovacieho zariadenia vhadzované do pece. Spalovia
je dvojkomorova — hlavna spalovacia pec a dopalovacia komo-
ra. Spalovanie pevnych a kvapalnych RAO prebieha pri teplote
750 - 950 °C v spalovacej peci. Vyhriatie pece na prevadzkovu
teplotu sa dosiahne pomocou horaka spalujiceho naftu. Popol
a popolcek, ktoré vznikaju pocas procesu spalovania, sa usadzu-
ju na dne pece a dopalovacej komory. Pravidelne st vypustané
prostrednictvom vyprazdnovacieho boxu, plnené do sudov a
transportované na cementacné zariadenie. Plynné spaliny vycha-
dzajuce z pece su dopalované v dopalovacej komore pri teplote
1000 - 1500 °C a nasledne st prudko schladené. Dalej su Cistené
dvojstupnovym prepieranim vo vysoko ucinnych prackach a
docistované na celulézovych absolutnych filtroch. Po docisteni
su spaliny odvadzané ventila¢nym kominom. Pred vstupom do
komina je na odvodnom potrubi instalované zariadenie na kon-
tinualne sledovanie. Priamo z komina sa odobera vzdusnina na
sledovanie radiologickych emisii. Celé zariadenie spalovne pracu-
je pri trvalom podtlaku v systéme, ktory vytvaraju ventilatory a
zabezpecuju tak usmerneny tok spalin cez zachytné zariadenia,
ktorymi su pracky a celulézové absolutne filtre. Opotrebovana
pracia voda je spracovavana cementaciou. Cely proces spalovania
je riadeny pocitacovou technikou.

Lisovanie RAO

Lisovatelné odpady, uzatvorené v kovovych sudoch a oznacené
etiketou ciarového koédu, sa z triediaceho zariadenia dopravia
do miestnosti na lisovanie. Tu st sudy zmerané na $pecialnom
zaria-deni, prostrednictvom ktorého je zistena ich hmotnost, ra-
dioaktivita radionuklidov a davkovy prikon. Po zmerani sa sudy
dopravia k vysokotlakovému lisu. Samotné lisovanie prebieha
pod tlakom 20 000 kN. Vyprodukované vylisky si nasledne umie-
stnené do pripravenych vlaknobetonovych kontajnerov a trans-
portuju sa na cementa¢nu linku na vyplnenie voIného priestoru
cementovou kasou, ¢im sa dosiahne fixacia radionuklidov.
Nelisovatelné a nespalitelné RAO v sudoch prechadzaju tou istou
cestou ako lisovatelné odpady. Po zmerani radioaktivity st sudy
priamo vkladané do vlaknobeténovych kontajnerov a transpor-
tované na cementacnu linku.

jadrova a vyradovacia spolo¢nost, a. s.

Concentration of Liquid RAW

Concentration, i.e. thickening of liquid RAW, is carried out on a
flow-through type evaporator. During the evaporation of liquid
RAW at boiling temperature the bulk of water is evaporated and
after having been separated in the cyclone and cooled in the cool-
er it condenses and is removed as an almost non-active distillate
to be further purified. In the process of evaporation, the activity
of the liquid RAW remains in the thickened residue - concen-
trate. Heating steam acts as heating medium. The output product
- thickened concentrate - is subsequently treated at the cementa-
tion facility.

RAW Incineration

Combustible waste in the sorting box, packed in plastic or paper
bags with a 15 L capacity and put in 200 L drums, is transported
to the incinerator, where the bags are thrown into a furnace by
means of a dosing device. The incinerator has two chambers - the
main incinerator furnace and the post-incineration chamber.
Solid and liquid RAW is incinerated in the incinerator furnace at
750 - 950° C temperatures. The furnace is heated to the operating
temperature by means of an oil-firing burner. Ash and flue ash
produced in the process of incineration settle on the bottom of
the furnace and post-incineration chamber. They are discharged
on a regular basis through a discharging box, filled into drums,
and transported to the cementation facility. Flue gases leaving
the furnace are post-incinerated in the post-incineration cham-
ber at 1000 - 1500° C temperatures, and subsequently are quickly
cooled. Further, they are washed by two-stage washing in high-
performance washers and post-cleaned in HEPA filters. After the
post-cleaning, the flue gases are removed through a ventilation
stack. Equipment for continuous monitoring is installed on the
discharge piping before the stack inlet. Samples are taken from
the stack for the purpose of monitoring of radiological emissions.
The whole incinerator equipment works under permanent un-
derpressure in the system consisting of fans, which assures di-
rected flow of flue gases through catching equipment consisting
of washers and HEPA filters. The used washing water is treated by
cementation. The whole process of incineration is controlled by
computer technology.

RAW Compressing

Compressible wastes closed in metal drums and identified by bar-
code labels are transported from the sorting facility to the press-
ing room. The drums are here measured on a special device, in-
dicating the weight of the drums, radioactivity of radionuclides
and the dose rate. After having been measured, the drums are
transported to the high-pressure press. Pressure of 20,000 kN is
used for compressing. The produced pressings are then put in pre-
pared fibre cement containers and transported to the cementation
facility, where free space is filled with cement paste. This fixates
radionuclides.

Non-compressible and non-combustible RAW in drums follow
the same pattern as the compressible waste. After radioactivity
has been measured, the drums are put into fibre cement contain-
ers and transported to the cementation facility.
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Uprava RAO na finalny produkt

Konecénou technoldgiou upravy pevnych a kvapalnych RAO je
cementdcia. Cementacné zariadenie umoznuje spevinovanie RAO
zafixovanim do cementovej matrice:

radioaktivnych koncentratov

radioaktivnych kalov a sorbentov

ostatnych nespalitelnych kvapalnych radioaktivnych
odpadov

popola z popolceka zo spalovne

vyliskov z vysokotlakového lisu

pevnych odpadov ulozenych v sudoch ako su
nespalitelné a nelisovatelné odpady a bitumenovy
produkt z bitumenacnej linky naplneny v plechovych
sudoch

Cementdcia

Do navazenej kvapalnej zlozky, ktorou je radioaktivny odpad,
je pridavana cementova alebo cementovo-pieskova zmes a pri-
padne prisady. ZmieSavanie kvapalnej zlozky s cementom pre-
bieha v zmiesavaci. Vytvorena cementova kasa je vypustana do
pripraveného kontajnera.

Tymto sposobom je radioaktivita kvapalného odpadu zafixovana
do cementovej matrice. Ak st v kontajneri ulozené pevné odpady
v sudoch alebo vo forme vyliskov, ich zaliatim cementovou kasou
je dosiahnuté fixovanie aktivity tychto druhov RAO. Jednotlivé
technologické kroky prebiehaju prostrednictvom automatického
ovladania davkovania navazovanych zloziek podla zadanej recep-
tary a sledovania prevadzkovych parametrov.

Finalny produkt

V celom procese zaobchadzania s RAO je finalnym produktom
zaplneny vlaknobeténovy kontajner s rozmermi 1,7 x 1,7 x 1,7
m urceny na trvalé ulozenie v Republikovom tlozisku RAO v
Mochovciach. Pred ulozenim je kontajner kontrolovany, ¢i splna
narocné kritéria na ulozenie. Uz pocas cementacie si odoberané
vzorky cementovej zmesi, z ktorych su pripravované skuasobné
telieska a kontrolované parametre cementovej matrice, po vy-
tuhnuti pevnost v tlaku, vyluhovatelnost, obsah radioaktivity a
ostatné fyzikalne vlastnosti. Po zaplneni kontajnera, vyzreti ce-
mentovej zmesi a utesneni veka je vykonana radia¢na a vystupna
kontrola. Vsetky udaje st zaznamenané v sprievodnom liste kon-
tajnera, ktory tvori vyznamny dokument na archivaciu dat odpa-
dov ukladanych v RU RAO.

Dozorna spalovne
Control room of incineration
facility

Zlisované RAO
Compacted RAW
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RAW Treatment to Final Product

Cementation is the final technology of solid and liquid waste
treatment. The cementing facility allows solidifying RAW by fix-
ating the following in a cement matrix:
- radioactive concentrates
radioactive sludges and sorbents
- other non-combustible liquid radioactive wastes
. ash from flue ash from the incinerator
- pressings from the high-pressure press
- solid wastes stored in drums, as are non-combustible
and non-compressible wastes and bitumen product
from the bituminisation line, filled in metal drums

Cementation

Cement or cement-sand mixture and additives, if any, are added
to the weighted liquid component made up of the radioactive
waste. The liquid component and cement are mixed together in
the mixer. The cement paste produced is discharged into a pre-
pared container.

In this way the liquid waste’s radioactivity is fixed in the cement
matrix. If solid wastes in drums or in the form of pressings are in
the container, the cement paste will fix the activity of these types
of RAW. Individual technological steps are carried out through
automatic control of dosing of weighted components and moni-
toring of operating parameters.

Final Product

In the whole process of RAW handling, the final product is filled
into fibre concrete containers with dimensions 1.7 x 1.7 x 1.7 m,
which are destined for deposition in the National RAW Reposi-
tory in Mochovce. Before it is deposited, the container is checked
as to whether it fulfils strict deposition criteria. Samples of the
cement mixture are taken during cementation, test specimens are
prepared from the samples, and parameters of the cement matrix,
compression strength after solidification, leachability, radioactiv-
ity content and other physical properties are checked. Radiation
control and output inspection are performed after the container
has been filled, after the cement mixture has set and after the lid
has been sealed. All the data are recorded in the accompanying
container note, which is a significant document for archiving the
data related to the waste, and deposited in the National RAW Re-
pository.

Transport RAO
RAW transport
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Finalne spracovanie kvapalnych
radioaktivnych odpadov
v Mochovciach

Finalne spracovanie kvapalnych radioaktivnych odpadov (RAO)
je urcené na spracovanie kvapalnych odpadov, ktoré vznikaju pri
prevadzke JE Mochovce do formy vhodnej na ulozenie na Re-
publikovom tlozisku nizko a stredne radioaktivnych odpadov
v Mochovciach. Kapacita technologickych zariadeni umoznuje
spracovanie kvapalnych radioaktivnych odpadov zo $tyroch mo-
chovskych blokov.

Objekt komunikacne a technologicky nadvézuje na budovu po-
mocnych prevadzok JE Mochovce.

Bitumenacia

Transport kvapalnych RAO z prevadzkovej nadrze RAO JE Mo-
chovce je realizovany prostrednictvom potrubného kanala ak-
tivnych médii. RAO st zhromazdované v zasobnych nadrziach.
Upravené kvapalné RAO su precerpavané do prevadzkovej
nadrze, kde sa ohrievaju na 80°C a davkovacimi cerpadlami su
nastrekované do filmovej rotorovej odparky.

Filmova rotorova odparka sluzi na vysusenie a stcasnu fixaciu
RAO do bitumenovej matrice. Vysledny produkt je zachytavany
do 200 1 pozinkovanych sudov. Po zaplneni a uzatvoreni suda sa
vykonava radiacna kontrola a vSetky namerané udaje si zazna-
menavané v sprievodnom liste suda. Naplneny sud je odtraspor-
tovany do doc¢asného skladu. Pred vlozenim sudov do kontajnera
sa vykonava kontrola plnenia kritérii na ulozenie na Republikové
ulozisko RAO.

Cementacia

Cementacna linka je projektovana na prevadzku v kampanovitom
rezime. Na zvy$enie efektivity a vyuzitie limitov obsahu aktivity
vo vlaknobetonovom kontajneri, je koncentrat pred cementaciou
zahustovany na kontinualnej odparovacej stanici. ZmieSavanie
kvapalnej zlozky s cementom prebieha v zmiesavaci a vytvorend
cementova kasa je vypustana do pripraveného vlaknobeténového
kontajnera, v ktorom st umiestnené sudy s bitumenovym produk-
tom, resp. iné pevné radioaktivne odpady.

Finalny produkt a jeho kontrola

Finalnym produktom je zaplneny vlaknobeténovy kontajner
uréeny na ulozenie v RU RAO v Mochovciach. Pred ulozenim
kontajnera v tlozisku sa vykonava kontrola splnenia kritérii na
trvalé ulozenie.

Objekt spracovatelského zariadenia RAO v Mochovciach
RAW treatment centre in Mochovce

.
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Final Processing of Liquid Radioactive
Wastes in Mochovce

Final processing of liquid radioactive wastes (RAW) is intended
for processing the liquid wastes produced in Mochovce NPP op-
eration into a form suitable for deposition in the National Reposi-
tory of low-active and medium-active wastes in Mochovce. The
capacity of technological equipment allows processing of liquid
radioactive wastes from four units in Mochovce.

In terms of communication and technology, the facility is con-
nected with the auxiliary operations building in Mochovce NP

Bituminization

Liquid RAW from the RAW service tank in Mochovce NPP is
transported via an active media pipe channel. RAW is gathered
in storage tanks.

Treated liquid RAW is pumped into the service tank, where it is
heated to 80°C and sprayed into a film rotor evaporator by means
of dosing pumps.

The film rotor evaporator serves for drying and the RAW fixation
into a bitumen matrix. The resulting product is caught in 200 L
galvanized drums. After the drum has been filled and closed, radi-
ation control is carried out and all the measured data are recorded
in the accompanying drum note. The full drum is transported
to an interim storage place. Before the drums are inserted in the
container, the fulfilment of criteria for deposition in the National
RAW Repository is checked.

Cementation

The cementation facility is designed to be operated in campaign
regime. Prior to cementation, the concentrate is thickened on the
continuous evaporator so that effectiveness is increased and so
the limits of activity content in the fibre cement container can be
utilized. The liquid component and cement are mixed together
in the mixer and the produced cement paste is discharged into a
prepared fibre cement container, which contains drums with the
bitumen product or other solid radioactive wastes.

Final Product and Supervision

The final product is filled into fibre concrete containers intended
for deposition in the National RAW Repository in Mochovce. Be-
fore it is deposited in the repository, the container is checked as to
whether it fulfils permanent deposition criteria.

Transportné zariadenie na kontajnery
Transport facility for containers

) |
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Bitumenacné linky

Bitumenacna linka slizi na spracovanie nizko a stredne aktivnych
kvapalnych radioaktivnych odpadov, vzniknutych pri vyradovani
JE Al, z prevadzky JE V1 a V2 v Jaslovskych Bohuniciach a
institucionalnych RAO.

Technoldgie upravy kvapalnych RAO
- bitumenacné linky
- Cistiaca stanica odpadovych vod
. diskontinualna bitumenac¢na linka na spracovanie
ionexov

Transport a prijem kvapalnych RAO

Kvapalné RAO su dopravované z JE V1 a V2 v prepravnom kon-
tajneri, z ktorého st vyprazdnené do zasobnych nadrzi pomocou
stlaceného vzduchu. Z JE Al st transportované potrubim az do
zasobnych naddrzi na bitumenacnej linke.

Ionexy st dopravované v 200 | sudoch, ktoré st vyprazdnované
do zasobnych nadrzi alebo v kontajneri na stacacie miesto.

Bitumenacia kvapalnych RAO

Upravené kvapalné RAO su precerpavané do prevadzkovej
nadrze, kde sa ohrievaju na 80 °C a davkovacimi cerpadlami su
dopravované do filmovej rotorovej odparky.

Filmova odparka sluzi na dehydrataciu a stcasna fixaciu RAO do
bitumenovej matrice.

Vysledny produkt je zachytavany do 200 | pozinkovanych sudov.
Po zaplneni a uzatvoreni suda sa vykonava radiacna kontrola a
vSetky namerané udaje su zaznamenavané v sprievodnom liste
suda.

Cistiaca stanica odpadovych vod

Stcastou objektu bitumenacnej linky je vybudovana Cdistiaca
stanica odpadovych vod, v ktorej sa upravuju kvapalné RAO z
vyradovanej JE Al. Pomocou cerpadiel st aktivne vody dopra-
vované do odparky s prirodzenou cirkuldciou, kde sa upravia
zahusfovanim.

Diskontinualna bitumenacna linka na spracovanie ionexov

Je spracovatelské zariadenie na fixaciu aktivnych ionexov, resp.
zmesi ionexov a kalov. Zo zasobnych nadrzi je zmes vody a
pevnych castic podavana cerpadlami do susiaceho zariadenia
nasledne produkt dopravovany do zmiesavacieho reaktora, kde sa
premiesa susina s fixacnou matricou - bittmenom a je vypustany
do 200 I pozinkovanych sudov a ulozeny v docasnom sklade.
Prevadzka diskontinualnej linky je kampanovita.

Mobilné zariadenie na fixaciu kalov -
linka ZFK

Zarjadenie na fixaciu kalov do spevnovacej matrice v 200 | MEVA
sudoch (dalej len ZFK) je urcené na spracovanie a tGpravu ka-
lov z vonkajsich nadrzi JE Al. Komponenty ZFK su umiestnené
v upravenych ISO kontajneroch, ktoré plnia funkciu transport-
ného obalu. Zariadenie na fixaciu kalov je sektorové, mobilné -
postavitelné k miestu do¢asného skladovania kalov.

Sudy s produktom ZFK su transportované do Bohunického
spracovatelského centra RAO. V BSC st sudy s fixovanym kalom
zalievané zalievkou pripravenou z cementu a koncentratu JE V1,
resp. JE V2. Ziskané produkty fixacie radioaktivnych kalov su
vhodné na ulozenie v povrchovom ulozisku v Mochovciach.
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Bituminization Facilities

The bituminisation facilities serves for the processing of low-ac-
tive and medium-active radioactive waste produced in A1 NPP
decommissioning, in V1 and V2 operation, and also of institu-
tional RAW.

Liquid RAW treatment technologies
- bituminisation lines
- waste water treatment plant
- discontinuous bituminisation line for ionex
processing

Transport and Receipt of Liquid RAW

Liquid RAW is transported from V1 and V2 NPP in transporta-
tion containers, from which it is emptied into storage tanks by
means of compressed air. From A1 NPP it is transported through
a pipeline to the storage tanks on the bituminisation line.
Ionexes are transported in 200 L drums that are emptied into
storage tanks, or in containers to the tapping point.

Bituminization of liquid RAW

Treated liquid RAW is pumped into the service tank, where it is
heated to 80°C and transported into a film rotor evaporator by
means of dosing pumps.

The film rotor evaporator serves for dehydration and RAW fixa-
tion into a bitumen matrix. The resulting product is caught in 200
L galvanized drums. After the drum has been filled and closed, ra-
diation control is carried out and all measured data are recorded
in the accompanying drum note.

Waste Water Treatment Plant

The bituminisation line facility includes a waste water treatment
plant, treating liquid RAW from the decommissioned A1 NPP.
Active waters are transported by means of pumps to the evapora-
tor by natural circulation, where they are treated by thickening.

Discontinuous Bituminization Facility for Ionex Processing
This is a processing plant for fixation of active ionexes, or a mix-
ture of ionex and sludge. The mixture of water and solid particles
is transported by means of pumps from the storage tanks to the
drying plant, subsequently the product is transported into a mix-
ing reactor, where the dry mass is mixed with the fixation matrix
- bitumen, and it is discharged into 200 L galvanized drums and
stored in the interim storage place.

The discontinuous line is operated in campaign regime.

Mobile Facility for Sludge Fixation -
FSF Line

Facility for sludge fixation into a solidification matrix in 200 L
MEVA drums (hereinafter FSF) is intended for the processing and
treatment of sludge from A1 NPP external tanks. FSF components
are placed in modified ISO containers serving as transportation
packaging. The facility for sludge fixation is sectoral and mobile
— it can be placed near the place of temporary sludge storage.

Drums with FSF product are transported to the Bohunice RAW
Treatment Centre. In the BTS, the drums with fixated sludge are
filled up with grout made from cement and V1 or V2 NPP con-
centrate. The resulting products of radioactive sludge fixation are
suitable for storage in the Near-Surface Repository in Mochovce.
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Vitrifika¢na linka

Na spracovanie chladiaceho média skladovanych palivovych
clankov JE Al tzv. chrompiku (zmes chromanu a dvojchrémanu
draselného) sa vyuziva vitrifikdcia. Je to vysoko teplotny proces
fixacie kvapalnych RAO do borosilikatovej sklenenej matrice.
Z pohladu dlhodobého bezpe¢ného ulozenia vykazuje produkt
vitrifikacie vysoku chemickt odolnost, dlhodobu stalost a nizku
vylthovatelnost fixovanych radioaktivnych nuklidov.

Kvapalny radioaktivny odpad sa koncentruje v odparke kotlového
typu. Vitirifikacia zmesi skloviny a radioaktivneho koncentratu
je realizovana v stredne frekvenc¢nej indukénej peci. Tekuty vit-
rifikat je zachytavany do kovového obalu - patrény. Patréna s
produktom vitrifikacie je prepravena v transportnom kontajneri
do docasného skladu. Kapacita tohto skladu je dostato¢na na
uloZzenie produktu vitrifikacie celého objemu chrompiku.

Zariadenie na koncentraciu RAO -
odparovacia stanica

Odparovacia stanica slazi na cistenie kontaminovanych vod z
objektov JE A1 a radioaktivneho koncentratu skladovaného pred
kone¢nym spracovanim. Kondenzat z vycistenych kontamino-
vanych vod je po docisteni na ionexoch organizovane vypustany
do zivotného prostredia.

Linka spracovania kovovych RAO

Linka spracovania kovovych RAO je umiestnena v byvalej
strojovni JE Al. Technoldgia pozostava z komplexu zariadeni
urcenych na objemovu redukciu formou mechanickej a tepelnej
segmentacie. Sucastou linky je i velkokapacitna dekontaminacna
linka, uréend na ndslednt dekontaminiciu kovov. Asi 50 %
vsetkych kovovych RAO je mozné po ich dekontaminacii uvolnit
ako cisté do zivotného prostredia.

Transportny kontajner na produkt vitrifikdcie

Transport container for fragmentation products

jadrova a vyradovacia spolocnost, a. s.

Vitrification Facility

Vitrification is utilized for the processing of cooling medium of
stored fuel assemblies in A1 NPP, the so-called “chrompic” (a mix-
ture of potassium chromate and potassium dichromate). Vitrifica-
tion is a high-temperature process of liquid RAW fixation into a
boron-silicate glass matrix. As regards long-term safe storage, the
product of vitrification shows high chemical resistance, long-term
stability and low leachability of fixed radioactive nuclides.

Liquid radioactive waste is concentrated in a boiler type evapora-
tor. Vitrification of a mixture of molten glass and radioactive con-
centrate is carried out in a medium-frequency induction furnace.
The liquid product of vitrification is caught in metal packaging
- cartridge. Cartridges with the product of vitrification are trans-
ported in a transportation container to the interim storage facil-
ity. The capacity of the storage facility is sufficient for the storage
of the product of the vitrification of the entire chrompic volume.

RAW Concentration Plant -
Evaporating Station

The evaporating station serves for the purification of contami-
nated water from A1 NPP facilities and of radioactive concen-
trate stored before final processing. The condensate from purified
contaminated water is, after the post-purification on ionexes, dis-
charged into the environment in an organized manner.

Fragmentation facility for metallic
radioactive waste

Fragmentation facility for metallic radioactive waste is located in
the former turbine building of A1 NPP. The technology consists
of a complex of installations intended for volume reduction by
means of mechanical and thermal segmentation. The line also
includes a large-capacity decontamination line, intended for sub-
sequent decontamination of metals. After decontamination, ap-
proximately 50 per cent of all the metallic radioactive wastes can
be released into the environment as clean.

Velkokapacitna dekontamina¢nd linka

High-capacity decontamination link
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» UKLADANIE RAO =
RAW Storage

Republikové ulozisko RAO

Technické udaje

Rozloha 11,2 ha
pocet uloznych boxov 80
Pocet boxov v rade 20

Pocet dvojradov 2

Rozmery boxu 18 x6x5,5m
Vyuzitelny objem boxu 510 m

Ulozna kapacita boxu 90 kontajnerov
Objem kontajnera 3,1 m®

Celkovy uzitkovy objem uloziska 22 320 m*

Vystavba uloziska

Republikové dlozisko RAO v Mochovciach je ulozisko povrcho-
vého typu urcené na konecné ulozenie pevnych a spevnenych
nizko a stredne radioaktivnych odpadov.

Stavebné prace na tloZisku zacali v marci 1986. Tlové tesnenie,
ktoré oddeluje ulozené RAO od Zivotného prostredia, sa zacalo
budovat v septembri 1986. Na jeho vybudovanie bol pouzity il
s vhodnymi vlastnostami nachadzajtci sa priamo na staveni-
sku. V oktobri 1987 zacali prace na vystavbe Zelezobeténovych
konstrukeii boxov tloziska. Sticasne s vystavbou uloziska sa re-
alizovali stavebné prace aj na dalSich objektoch a postupne sa
montovalo technologické vybavenie. Tato etapa vystavby tloziska
bola ukoncena v novembri roku 1992. S cielom zvysit jadrova
bezpecnost systému ukladania RAO boli sudy nahradené vlakno-
beténovymi kontajnermi (VBK).

Od roku 1996 do roku 1999 bola realizovana 2. etapa tloziska,
pocas ktorej sa vybudoval novy drenazny systému uloziska a
ocelova hala nad prvym dvojradom tloziska.

Prvy vlaknobeténovy kontajner so spevnenym RAO bol ulozeny
po splnent vsetkych legislativnych poziadaviek 14. jina 2000.

Prevadzka uloziska

RU RAO je komplex stavieb a technologickych zariadeni,
slaziacich na manipuldciu s upravenymi RAO od ich prichodu na
tlozisko az po kone¢né ulozenie. Ulozisko tvori stistava tloznych
boxov, zoradenych do radov a dvojradov.

Prvy dvojrad je prekryty ocelovou halou s rozmermi 52,0 x 156 m
a vyska 16,75 m. Prekrytie tloziska zvysuje bezpecnost a doko-
nale rie§i problém prevadzky ukladania radioaktivnych odpa-
dov a vylucuje nepriaznivé vplyvy poveternostnych podmienok,
pri ktorych je zakazana manipulacia so zdvihacim zariadenim.
Hala taktiez umozni otvorenie viacerych uloznych boxov, ¢im sa
ulahcuje optimalizacia ukladania radioaktivnych odpadov.

Uprava drenézneho systému na RU RAO umoziiuje vykonéavat
odvodnovanie priamo jednotlivych aloznych boxov, kontrolovat
odtok drenaznych vod a aktivity z jednotlivych tloznych boxov a
funkénost odvodnovacieho systému po celt dobu institucionalne;
kontroly. Sucasne sa analyzovali aj moZznosti monitorovania a ria-
denia vlhkosti ilovej vrstvy pod tloziskom. Pre splnenie tychto
poziadaviek bol vypracovany projekt monitorovacich $tolni, ktoré
vedu pozdlz kazdého radu tloznych boxov v ilovom tesneni.
DIZka kazdej stolne je 127 m, $irka 1,3 m a vyska 1,9 m. Stolne
su zelezobetonové, pricom bol pouzity vysokopevnostny beton s
vysokou zivotnostou.

16

National RAW Repository

Technical data

Area 11. 2 hectares
Number of storage boxes 80
Number of boxes in a row 20

Number of double rows 2

Box dimensions 18x6x 5.5 m
Utilizable volume of box 510 m
Storage capacity of box 90 containers
Container volume 3.1 m?

Total utility volume of repository 22 320 m?
Repository Construction

National RAW Repository in Mochovce is a near-surface reposi-
tory, intended for final storage of solid and solidified low-activity
and medium-activity wastes.

Construction work at the repository started in March 1986. The
construction of a clay seal, isolating the stored RAW from the
environment, began in September 1986. Clay with suitable prop-
erties, situated right on site, was used to build the seal. In October
1987, work on the construction of ferroconcrete structures of the
repository boxes started. In parallel with the repository construc-
tion, building work on other buildings was also performed and
technological equipment was installed. This phase of the reposi-
tory construction was completed in November 1992. Drums were
replaced by fibre concrete containers (FCC) in order to improve
the nuclear safety of the

RAW Storage System

The second phase of the repository was executed from 1996 to
1999, when a new drainage system was built for the repository
and steel hall above the first double row of the repository .

The first fibre concrete container with solidified RAW was depos-
ited after the fulfilment of all legislative requirements on June 14,
2000.

Repository Operation

National RAW Repository is a complex of buildings and techno-
logical facilities, serving for handling treated RAW from its deliv-
ery to the repository to the final storage. The repository consists
of a set of storage boxes, arranged in rows and double rows.

The first double row is covered by a steel hall with dimensions
52.0 x 156 m and height 16.75 m. The covering of the repository
increases safety and perfectly solves the problem of radioactive
waste storage operation and excludes adverse impacts of weather
conditions when handling by lifting devices is prohibited. The hall
also allows the opening of several storage boxes, which facilitates
the optimisation of radioactive waste storage.

The modification of the drainage system in the National RAW
Repository allows direct draining of individual storage boxes,
controlling the outflow of drainage waters and activity from indi-
vidual storage boxes and the functionality of the drainage system
during the whole period of institutional control.



UKLADANIE RAO / RAW Storage

Transport a ukladanie RAO

V Bohunickom spracovatelskom centre v Jaslovskych Bohuniciach
sa RAO spracuju a upravia do formy vhodnej na kone¢né ulozenie
a odtransportuju sa vo vlaknobetonovych kontajneroch (VBK)
do Republikového tloziska radioaktivnych odpadov v Mochov-
ciach. Na ulozisku obsluha skontroluje tplnost sprievodnej do-
kumentdcie a porovna ju s udajmi z oznacenia vlaknobeténovych
kontajnerov s RAO. Transportné vozidlo s VBK sa presunie k
miestu ukladania, kde sa kontajnery po kontrole prelozia pomo-
cou portalového Zeriavu s uchopovacim zariadenim z transport-
ného vozidla do tlozného boxu na vopred uréené miesto.

Model prekrytia RU RAO

Po definitivnom ukonceni ukladania vlaknobetonovych kon-
tajnerov s radioaktivnymi odpadmi bude nasledovat konecné
prekrytie uloznych priestorov. Spolahlivé prekrytie je dolezité
z dévodu dokonalého oddelenia ulozenych radioaktivnych od-
padov od zivotného prostredia a hlavne zamedzenia pristupu
zrazkovych vod k ulozenym odpadom.

Funkénost prekrytia musi byt zachovana minimalne 300 rokov.
Na zéklade geologického prieskumu realizovaného v okoli RU
RAO v roku 2003 najvhodnejsim materialom prekrytia st ilovité
zeminy, ktoré po zhutneni maji vyborné vlastnosti z hladiska ne-
priepustnosti vody.

Na modeli, ktory bol vybudovany v roku 2005 v areali RU RAO,
budu sledované vlastnosti tesniacej ilovej vrstvy, monitorované
budu vlastnosti krycej vrstvy zeminy, ktora bude chranit ilova
vrstvu pred poveternostnymi vplyvmi. Taktiez bude dlhodobo sle-
dovany geometricky tvar modelu, povrchova erdzia a deformacie
povrchu krycej vrstvy a iné parametre.

Vysledky monitorovania budu pouzité pre matematické
modelovanie moznych geotechnickych problémov prekrytia a
vypracovanie projektu definitivneho tvaru a zlozenia $truktary
kone¢ného prekrytia. Doba sledovania tohto modelu je stano-
vena na 15 - 20 rokov, po jej uplynuti bude nasledovat realizacia
konec¢ného prekrytia.

Ukladanie kontajnera do boxu
Placing of container into box

Pohlad na dlozisko
Look at the repository

jadrova a vyradovacia spolo¢nost, a. s.

RAW Transport and Storage

In the Bohunice Processing Centre in Jaslovské Bohunice, RAW is
processed and treated into a form suitable for final storage, then
transported in fibre concrete containers (FCC) to the National
Repository of Radioactive Waste in Mochovce. At the repository,
the personnel check the completeness of the accompanying docu-
mentation and compare it with the data stated on the fibre con-
crete RAW containers. The transportation truck with FCC moves
to the place of deposition, where the containers, after having been
checked, are re-loaded by means of a full-portal gantry crane with
a gripping attachment from the transportation truck to the stor-
age box to a place specified in advance.

National RAW Repository Covering Model

After the definitive completion of deposition of fibre concrete ra-
dioactive waste containers, the storage area will be finally covered.
Reliable covering is important for perfect isolation of the stored
radioactive waste from the environment and in particular, for
preventing rainwater from accessing the stored waste.

The functionality of the covering must be preserved for a mini-
mum of 300 years. Based on the geological survey performed in
the surroundings of the National RAW Repository in 2003, clay
soil is the most suitable material for covering, because after com-
paction such soil has excellent qualities in terms of watertight-
ness.

The properties of the sealing clay layer and the properties of the
covering layer of soil protecting the clay layer against weather im-
pacts will be monitored on the model constructed in the premises
of the National RAW Repository in 2005. Also, the geometric
shape of the model, surface erosion and deformations of the cov-
ering layer surface and other parameters will be monitored on a
long-term basis.

The results of monitoring will be used for mathematical model-
ling of possible geotechnical problems of the covering and for the
development of a project of definitive shape and structure com-
position of final covering. The time for monitoring this model has
been determined at 15 — 20 years, after the expiry thereof, the final
covering will be executed.

Preprava kontajnerov na tlozisko

Transport of containers to repository
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» SKLADOVANIE VYHORENEHO PALIVA =
Storage of Spent Fuel

Medzisklad vyhoreného paliva

Technické udaje
Kapacita

dostacujuca na skladovanie paliva

z predpokladanej prevadzky styroch
bohunickych blokov

Pocet skladovacich bazénov

Sposob skladovania paliva

Maximalny pocet kaziet v zasobniku

Mnozstvo ro¢ne uskladneného tazkého kovu uranu
Rozmery skladovacieho bazénu

Skladovacie médium bazénov

Max. tepelny vykon uloZeného paliva

Max. teplota vody v bazéne

Dolezitou sucastou systému v procese zaobchadzania s vy-
horenym jadrovym palivom je medzisklad vyhoreného paliva v
Jaslovskych Bohuniciach, ktory bol uvedeny do prevadzky v roku
1987.V tomto zariadeni je bezpecne skladované vyhorené jadrové
palivo z reaktorov typu VVER mokrym spésobom po dobu mini-
malne 50 rokov. V rokoch 1997 - 2001 bol realizovany projekt
seizmického zodolnenia a zvysovania kapacity medziskladu. Jeho
realizaciou sa dosiahol taky stav, ze aj po seizmickej udalosti
(MVZ=8°MSK 64) budu zaistené vsetky bezpecnostné funkcie
medziskladu a je mozné v nom skladovat vsetko palivo z bohu-
nickych blokov az do konca ich planovanej zivotnosti.

Skladovanie vyhoreného paliva

Medzisklad vyhoreného paliva je samostatnym objektom, ktory
je cleneny na kontajnerovu a skladovaciu cast. Kontajnerova cast
pozostava z kontajnerovej haly, sliziacej na manipulaciu, dekonta-
mindciu a revizie kontajnerov a z vleckového koridoru, slaziaceho
na prijem transportného obalového suboru a jeho transport do
kontajnerovej haly pomocou zdvihacieho zariadenia. Sklado-
vaciu Cast tvoria Styri samostatné skladovacie bazény, z ktorych
jeden je rezervny. Skladovacie bazény st prepojené transportnym
manipulaénym kanalom. Jednotlivé bazény st oddelitelné od
transportného kandlu hydrouzavermi.Transportny kanal nadva-
zuje na prijimaci a prekladaci bazén, taktiez s moznostou oddele-
nia pomocou hydrouzaverov. Vyhorené palivo je skladované vo
vodnom prostredi, kde voda sluzi ako tienenie a zaroven odvadza
zostatkovy tepelny vykon. K dolezitym technologickym systémom

¥ o

Riadiace centrum MSVP
Control centre of ISFS

3 prevadzkové a 1 rezervny
v zasobnikoch typu KZ-48
48 palivovych clankov
asi50t

23,4x8,4x7,2m
demineralizovana voda
1990 kW

50°C

patri chladiaca a Cistiaca stanica. Prevadzka chladiacej vody je pe-
riodickd, podla potreby chladenia bazénovych vod a udrzania jej
teploty v pozadovanych hodnotach.

Transport vyhoreného jadrového paliva

V jadrovych elektrarnach sa palivové kazety umiestnuja do za-
sobnika umiestneného v prepravnom kontajneri. Manipulacie sa
realizuji pomocou zavazacieho stroja v Sachte nadvézujicej na
prislusny skladovaci bazén. Kontajner s vyhorenym palivom sa
prelozi na urcené miesto v reaktorove;j sale, kde sa vykona teplotna
a tlakova stabilizacia a priprava na transport.Vyhorené palivové
kazety sa z reaktorovej saly transportuju v prepravnych kontajne-
roch typu C-30 pomocou $pecialnych zelezni¢nych voznov Uaais.
V medzisklade je kontajner premiestneny transportnym Zeriavom
do prijimacieho bazénu. Po roztesneni kontajnera a odlozeni veka
je valcovy zasobnik T-12 (T-13) s vyhorenym palivom $pecialnym
zachytom a 16 tonovym Zzeriavom prelozeny na prislusnd poziciu
v skladovacom bazéne.

Manipulacie s vyhorenym jadrovym palivom sa vykonavaju po-
mocou manipulatora MAPP-440 pod tieniacou vrstvou vody.

Skladovacie bazény
Storing pools



SKLADOVANIE VYHORENEHO PALIVA / Storage of Spent Nuclear Fuel

Interim Spent Fuel Storage

Technical Data
Capacity

jadrova a vyradovacia spolo¢nost, a. s.

sufficient for the storage of fuel

from the expected operation of four
Bohunice Units

Number of storage pools
Means of fuel storage
Maximum number of assemblies in a reservoir

3 service pools, 1 reserve pool
in reservoirs of KZ-48 type,
48 fuel assemblies

Quantity of heavy metal uranium stored annually approx. 50 t

Storage pool dimensions 23.4x84x7.2m
Pool storage medium demineralised water
Max. thermal capacity of stored fuel 1990 kW

Max. water temperature in the pool 50°C

The Interim Spent Fuel Storage in Jaslovské Bohunice, which was
commissioned in 1987, is an important part of the system in the
process of spent nuclear fuel handling process. In this wet type fa-
cility, spent nuclear fuel from WWER type reactors is safely stored
for a period of at least 50 years. In the period from 1997 to 2001,
the project of seismic retrofitting and capacity increase in the in-
terim storage facility was executed. By implementing the project,
such state has been achieved that even after a seismic event
(MVZ=8°MSK 64) all the safety functions of the interim storage
facility will be secured, and all the fuel from Bohunice units will
be able to be stored there till the end of the planned lifetime.

Spent Fuel Storage

The Interim Spent Fuel Storage is a separate building divided into
container and storage parts. The container part consists of a con-
tainer hall, serving for handling, decontamination and inspections
of containers, and of a siding corridor, serving for the receipt of
transportation packaging sets and their transport to the container
hall by means of a lifting device.

The storage part consists of four separate storage pools, one of
which is a reserve pool. The storage pools are interconnected by
a transportation handling channel. Individual pools are separable
from the transportation handling channel by means of hydraulic
closures.

The transportation channel is connected with the receiving and
re-loading pool, also with the possibility of separation by means
of hydraulic closures.

Spent fuel is stored in a water environment, with the water serving

Manipulator na prekladanie vyhoreného paliva
Manipulator for SNF handling

as shielding and also removes the residual thermal capacity.
Important technological systems include a cooling and treatment
station. The operation of cooling water is periodical, according to
the need of pool water cooling and the maintenance of its tem-
perature within required limits.

Transport of Spent Nuclear Fuel

In nuclear power plants, fuel assemblies are placed in reservoirs
situated in transportation containers. Fuel charging machines
handle the fuel in the shaft connected with the respective storage
pool. A container with spent fuel is transferred to a specified place
in the reactor hall, where temperature and pressure stabilisation is
performed and the container is prepared for transport.

Spent fuel assemblies are transported from the reactor hall in C-
30 type transportation containers by means of special Uaais rail-
way carriages. In the interim storage facility, the container is put
into the receiving pool by a transportation crane. After unsealing
the container and removing the lid, the cylindrical reservoir T-12
(T-13) with spent fuel is put into its respective position in the
storage pool by means of a special clip anchor and 16 t crane.
Spent nuclear fuel is handled by a MAPP-440 manipulator under
a shielding layer of water.

Transportné kontajnery na prevoz vyhoreného paliva
Transport casks for SNF

.
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Vyvoj hlbinného uloziska

Takmer vo vsetkych krajinach s jadrovou energetikou prebie-
haju narodné programy vyvoja hlbinnych ulozisk pre vyhorené
palivo a vysoko aktivne radioaktivne odpady. Vdaka systému
inzinierskych a geologickych bariér su takéto uloziska schopné
zabezpecit trvala izolaciu vyhoreného paliva a tohto druhu od-
padu od zivotného prostredia. Vyvoj hlbinného tloziska v Sloven-
skej republike sa zacal systematicky riesit od roku 1996. Do roku
2001 sa procesom postupného hodnotenia vybralo 5 prieskum-
nych lokalit, v ktorych sa vykonal zakladny vyskum. Na rieSeni
programu vyvoja hlbinného tloziska sa okrem slovenskych orga-
nizacii podielali aj odbornici z Ceskej republiky a Velkej Britanie.
V obdobi rokov 2003 - 2004 sa Slovenska republika zapojila do
medzinarodnych aktivit vyskumu vhodnosti geologického pros-
tredia pre hlbinné ulozisko, ktoré podporovala Medzinarodna
agentura pre atomovu energiu. Prehodnocovanie vyuzivania
jadrovych zdrojov na zabezpecenie energetickej bezpecnosti
vytvara potrebu objektivizovat alternativy vyvoja hlbinného
tloziska v jednotlivych eurdpskych krajindch. Cinnosti spojené
so zaverecnou Castou slovenskej jadrovej energetiky v sticasnosti
zabezpecuje spolocnost JAVYS.

Palivovy cyklus / Nuclear Fuel cyclus

SKLADOVANIE VYHORENEHO PALIVA / Storage of Spent Nuclear Fuel

Development of a Deep Repository

EU legislation places a duty on its member states to build capaci-
ties for RAW storage. The problem solution includes national pro-
grammes for the development of deep repositories for spent fuel
and high-activity radioactive wastes. Thanks to a system of engi-
neering and geological barriers, such repositories are able to pro-
vide permanent isolation of spent fuel and this type of waste from
the environment. The development of a deep repository in the
Slovak Republic has been systematically addressed since 1996. By
2001, 5 research sites were selected through a process of gradual
evaluation, and basic research was carried out on these sites. Be-
sides Slovak organizations, experts from the Czech Republic and
Great Britain also took part in elaborating a programme of deep
repository development. In the period from 2003 to 2004, the Slo-
vak Republic participated in international activities investigating
the suitability of the geological environment for a deep reposi-
tory, supported by the International Atomic Energy Agency. Up-
to-date knowledge and the reassessment of utilization of nuclear
resources for the purpose of assurance of nuclear safety provides
the opportunity for objectification of alternatives of deep reposi-
tory development in individual European countries, or for build-
ing such repositories on a regional level. Activities connected with
the closing phase of the Slovak nuclear power industry are pro-
vided by the JAVYS company.

Tazba uranu a Gpravoviia
Mining and modification
facility of uranium

A

storage

Zavod na prepracovanie paliva
Fuel reprocessing facility

/ Nuclear fuel producing facility

Jadrova elektraren
A Nuclear power plant

Sklad pouzitého paliva
Interim spent nuclear fuel

B — e

Zavod na prepracovanie paliva

Trvalé tlozisko
vyhoreného paliva
Deep repository of

spent nuclear fuel
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= JADROVA BEZPECNOST =
Nuclear Safety

Jadrova bezpecnost je najvysSou prioritou spoloc¢nosti JAVYS.
Je dosahovana predovsetkym bezpecnostou projektov a urovne
kultary bezpecnosti jadrovych zariadeni, ku ktorym patri kvali-
fikovany personal, kvalitna dokumentacia, vyuzivanie prevadzko-
vych skusenosti, technicka kontrola, radiacna ochrana, poziarna
bezpecnost a dalsie ¢innosti. Ddlezitou aktivitou v tejto oblasti
je priprava na ukoncenie prevadzky JE V1. Na toto obdobie bol
spracovany kompletny subor bezpecnostnej a prevadzkovej do-
kumentacie pre obsluhy zariadeni po ich odstaveni.

V spoloc¢nosti JAVYS je v sulade s medzinarodnou praxou a
odportcaniami Medzinarodnej agentury pre atomovu energiu
vybudovany moderny jednotny komplexny systém hodnotenia
bezpecnosti prevadzky, ktory prebieha v troch zakladnych ob-
lastiach - plynula prevadzka, pozitivny pristup k bezpecnosti
a prevadzka s malym rizikom. V kazdej z tychto oblasti je hod-
notenie vykonavané prostrednictvom konkrétnych ciselnych
prevadzkovych ukazovatelov bezpecnosti, sledovania trendov
a porovnavania vysledkov so stanovenymi cielmi. Zber, spraco-
vanie a vyhodnocovanie dat ako i generovanie hodnotiacich
sprav prebieha v ramci efektivneho aplika¢ného programového
vybavenia.

Nuclear safety is the highest priority of the JAVYS company. It
is achieved primarily by the safety of projects and level of the
safety culture of nuclear installations, including qualified per-
sonnel, high-quality documentation, and the usage of operating
experience, technical inspection, radiation protection, fire safety
and other activities. Preparation for V1 NPP shutdown is an im-
portant activity in this area. A complete set of safety and operat-
ing documentation has been worked out for this period for the
operators of the installations after the shutdown.

In compliance with international practice and the recommen-
dations of the International Atomic Energy Agency, a modern
uniform complex system of operation safety evaluation has been
implemented in the JAVYS company, and it is applied in three ba-
sic areas — continuous operation, positive approach to safety, and
low-risk operation. In each of the areas, evaluation is performed
by means of particular numeric operating safety indicators, trend
monitoring and the comparison of results with the set objectives.
Data collection, processing and evaluation as well as evaluation
report generating are provided by effective application software.

Pristroj radiacnej kontroly
Equipment for radiation inspection

Reaktorova sala V1
V1 reactor hall

s RADIACNA OCHRANA =

Radiation Protection

Vsetky ¢innosti, ktoré sa vykonavaja v prostredi so zdrojmi ioni-
zujlceho Ziarenia, podliehaja pred ich povolenim, pocas realizacie
a po ich ukonceni procesu optimalizacie davkovej zataze v zmysle
platnej statnej legislativy a vnutorného systému zabezpecenia
kvality.

Osoby, ktoré pracuju v kontrolovanom pasme, podliehaju kon-
trole a reguldcii oziarenia podla principu ALARA. Aplikacia tohto
systému sa vztahuje nielen na davkovu zataz persondlu, ale aj na
minimalizaciu tvorby radioaktivneho odpadu a vypusti radioak-
tivnych latok do atmosféry a hydrosféry.

All activities performed in the environment with sources of ion-
ising radiation taking place before they are approved, during the
execution and after they are completed are subject to the process
of optimisation of dose rate in accordance with valid national leg-
islation and the internal quality assurance system.

People working in the controlled area are subject to control and
regulation of radiation doses according to the ALARA principle.
The application of this system relates to personnel dose rates as
well as to minimizing the production of radioactive waste and of
radioactive emissions into the atmosphere and hydrosphere.

IS
aNY

21



I8
N

22

jadrova a vyradovacia spoloc¢nost, a. s.

= ZIVOTNE PROSTREDIE =

Environment

Z jadrovych zariadeni spoloc¢nosti JAVYS sa do okolitého
zivotného prostredia vypustaju len zlomky povolenych limitov
plynnych exhalatov a kvapalnych vypusti po viacnasobnom kon-
trolnom merani. Kvapalné a pevné RAO st vhodnymi technol6-
giami upravované do formy splnajicej poziadavky na konecné
ulozenie. V oblasti klasického znecistenia vplyvaji jadrové za-
riadenia na zivotné prostredie vyptstanim odpadovych vod, latok
do ovzdusia a odpadom.

Cielom limitnych hodnét vypusti zo spolo¢nosti JAVYS je
zabezpecit, aby sumarne vypuste radioaktivnych latok do okolia
zo véetkych zdrojov v lokalite pri beznych i Specifickych prevadz-
kovych podmienkach boli také, ze vplyvom prevadzky JE nebude
u jednotlivca z obyvatelstva prekroceny ro¢ny limit oZiarenia 0,25
mSv/rok v dosledku radioaktivnych vypusti do atmosféry a hy-
drosféry.

Odpadové vody st po precisteni vypustané z arealu JAVYS cez
kanal Manivier do rieky Dudvah alebo su odvadzané potrubnym
zberacom Socoman do Drahovského kanala, ktory je pri Hlo-
hovci zatsteny do rieky Vah. Do atmosféry su radioaktivne latky
vypustané ventilaénymi kominmi.

Systém radiacnej kontroly okolia spolocnosti JAVYS sa
uskutocnuje podla vopred vypracovaného a dozornymi organ-
mi schvaleného monitorovacieho programu. Okolie dlhodobo a
nepretrzite monitoruju Laboratéria radiacnej kontroly okolia v
Trnave. Pre skvalitnenie kontroly vplyvu prevadzky na bezpros-
tredné okolie bol vybudovany teledozimetricky systém, ktory je
v nepretrzitej prevadzke. Sucastou teledozimetrického systému je
24 meracich stanovist, ktoré su rozmiestnené v troch meracich
okruhoch do vzdialenosti 15 kilometrov od jadrovoenergeti-
ckého komplexu Bohunice. Vysledky monitorovania jednoznacne
dokazuju zanedbatelny minimalny vplyv jadrovych zariadeni na
zivotné prostredie.

The priority of the company JAVYS in the area of environment
is to maintain an environmental management system pursuant
to international standards. On receiving the EMS certificate the
company undertook to support environmental protection and
pollution prevention in balance with social and economic needs
and to continually improve the environmental behaviour.

Only fractions of the permitted limits of gaseous air pollutants
and liquid emissions are, after multiple check measurement, emit-
ted to the environment from the nuclear installations of the JAVYS
company. Liquid and solid RAW is treated by means of suitable
technologies to a form meeting requirements for final storage. In
the area of standard pollution, nuclear installations affect the en-
vironment by discharging waste waters, air pollutants and waste.
The objective of emission limits from the JAVYS company is to
assure that summary emissions of radioactive substances into the
environment on the site, under ordinary as well as specific oper-
ating conditions, are such that NPP operation does not result in
exceeding an annual radiation dose for an individual from the
population amounting to 0.25 mSv/year as a consequence of ra-
dioactive emissions into the atmosphere and hydrosphere.

Waste waters, after having been treated, are discharged from
JAVYS premises in Bohunice through the Manivier channel to
the Dudvah river. Radioactive substances are emitted to the at-
mosphere through ventilation stacks.

The system of radiation control of the surroundings of JAVYS
Company is executed according to a monitoring programme
worked out in advance and approved by supervisory bodies. The
surroundings are continuously monitored on a long-term basis by
the Laboratories for Environmental Radiation Control in Trnava.
A teledosimetric system has been constructed for the purpose



V aredli a v blizkom okoli Republikového tloziska RAO v Mo-
chovciach st monitorované okrem podzemnych vod aj drenazne
vody. Drenazny systém sluzi na zber a kontrolu vod, ktoré by za
mimoriadne nepriaznivych okolnosti mohli prenikntit do vnutra
uloznych boxov. Patri medzi jednu z inzinierskych bariér a jeho
ucelom je zabranit negativnym vplyvom tloziska na zivotné pros-
tredie. Drenazny systém tvoria dve sustavy drenazi: kontrolovana
a sledovana drenéz. Ulohou kontrolovanej drendze je zber a odvod
pripadnych priesakovych vod. Funkciou sledovanej drenaze je
odvadzat priesakové vody z vonkajsej strany ilového tesnenia.

Ciefom monitorovania RU RAO a jeho okolia je preukazat, ze
pocas ukladania radioaktivnych odpadov, resp. po uzatvoreni
uloziska, bude zachovana jeho schopnost bezpecne oddelit RAO
od zivotného prostredia. Program monitorovania RU RAO je
rozdeleny na 9 hlavnych casti: monitorovanie drenaznych vod,
podzemnych a povrchovych vod, ovzdusia, pody, potravinovych
retazcov, vlhkosti ilovej vane, vplyvu erdzie na oblast uloziska,
zelezobetonovych konstrukcii uloziska a monitorovanie vplyvu
zatazenia uloziska.

Vyznamnou prioritou spolo¢nosti JAVYS v oblasti zivotného pros-
tredia je udrziavanie environmentalneho systému riadenia podla
medzinarodnych noriem. Jeho ciefom je podporovat ochranu
zivotného prostredia a prevenciu znecistovania v rovnovahe so
socidlnymi a ekonomickymi potrebami a neustale zlepsovanie
environmentalneho spravania.

jadrova a vyradovacia spolo¢nost, a. s.

of increasing the quality of control of the operation impact on
the environment, and the system is in continuous operation. The
teledosimetric system includes 24 measuring positions, arranged
in three measuring circuits at a distance of 15 kilometres from the
Bohunice nuclear power complex.

Monitoring results unambiguously prove the negligible minor in-
fluence of nuclear installations on the environment.

In addition to underground waters, also drainage waters are
monitored in the premises and the nearby surroundings of the
National RAW Repository in Mochovce. The drainage system
collects and controls waters which, under extraordinarily adverse
circumstances, could penetrate into the storage boxes. This is one
of the engineering barriers and its purpose is to prevent nega-
tive environmental impacts of the repository. The drainage sys-
tem consists of two drainage arrangements: controlled drainage
and monitored drainage. The task of the controlled drainage is
to collect and take away any seeping waters. The function of the
monitored drainage is to take seepage waters away from the outer
side of the clay seal.

The objective of monitoring of the National RAW Repository and
its surroundings is to prove that, during the deposition of radioac-
tive wastes or after the repository has been closed, the repository’s
ability to safely isolate RAW from the environment will remain
preserved. The programme of monitoring of the National RAW
Repository is divided into 9 main parts: monitoring of drainage
waters, underground and surface waters, air, soil, food chains, clay
tub dampness, influence of erosion on the repository site, ferro-
concrete structures of the repository, and monitoring of the influ-
ence of the repository load.

Teledozimetricky systém / Teledozimetric system

@ Moravany n/Vahom

PIESTANY

Rozmiestnenie stanovist

@® 5 - areal Bohunice
@ 15 - okruh 6 km
@® 4 -okruh 15 km

Layout of positions

5 - Bohunice premises

15 - circuit of 6 km radius
4 - circuit of 15 km radius
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