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0 DEFINITIONS AND ACRONYMS 

BIDSF Bohunice International Decommissioning Support Fund  

BOZP Occupational Safety and Health at Work 

Client JAVYS a.s. 

Consultant INYPSA, Informes y Proyectos S.A. 

IR Ionizing Radiation 

JAVYS Jadrová a Vyrad’ovacia Spoločnost’ a.s.  

MPR Monthly Progress Report 

NPP Nuclear Power Plant 

PES Preliminary Environmental Study 

SoA Scope of Assessment 

SR Slovak Republic 

V1 NPP Jaslovské Bohunice V1 NPP 
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1 BASIC DATA ON THE PROPOSER 

1.1 Name  

Jadrová a Vyraďovacia Spoločnosť, a.s.  

1.2 Identification number  

Business identification number (IČO): 35 946 024  

1.3 Registered office  

Tomášikova 22  

821 02 Bratislava  

1.4 First name, surname, address, telephone number and other contact data on an 
authorised representative of the contracting authority  

Ing. Peter Čižnár 
Chairman of the board and head manager 
e-mail: ciznar.peter@javys.sk 
phone: +421/33 531 5340 
 
Ing. Miroslav Obert 
Vicechairman of the board and director of decommission division V1 and PMU 
e-mail: obert.miroslav@javys.sk 
phone: +421/33 531 5266 
 
Ing. Anton Masár 
Member of the board and director of economy and dealing division  
e-mail: masar.anton@javys.sk 
phone: 033/531 5346 
 

1.5 First name, surname, address, telephone number and other contact data on a 
person whom the relevant information on the proposed activity and the place of 
consultations can be obtained from 

Ing. Dobroslav Dobák 
specialist - spokesman 
e-mail: dobak.dobroslav@javys.sk 
phone: + 421/33 531 5259 
mobile phone: 0910 834 349 
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2 BASIC DATA ON THE PROPOSED ACTIVITY 

2.1 Name  

“Environmental Impact Assessment Report of Second Stage of V1 Bohunice Nuclear Power 
Plant Decommissioning”. 

2.2 Purpose 

In April 2007, by issuance of the Final Statement by MoE, the Immediate Decommissioning 
(IDO) alternative for V1 Bohunice NPP decommissioning was adopted. The IDO alternative 
for decommissioning establishes two different phases: the dismantling and demolition of 
unrequired equipment, systems and buildings (Stage I) and the dismantling of remained 
elements back to the bottom of the foundation until to fully achieve the planned level site for 
restricted usage (“brown field”, such as for a possible reindustrialization) of the site (Stage II). 
The present document covers environmental assessment of impacts produced by technical 
and technological solution adopted for Stage II in accordance with Act 24/2006 Coll. on 
Environmental Impact Assessment (EIA Act) and recommends the most suitable alternative. 

2.3 User 

Jadrová a Vyraďovacia Spoločnosť, a.s. JAVYS. 
Tomášikova 22 
821 02 Bratislava 

2.4 Character of the proposed activity (new activity, change of activity and the like) 

The proposed activity is the continuation of the decommissioning process of V1 Bohunice 
Nuclear Power Plant, which has been already planned and for which relevant building 
authorities have already issued mandatory permits according to the requirements of national 
Slovak legislation and international applicable legislation.  

According to the Appendix 8 of Act No. 24/2006 Coll. on the Environmental Impact 
Assessment (EIA Act), as amended, the proposed activity belongs to the activities listed in 
the Chapter 2, “Energy Industry”, Item 4, “Nuclear power plants and other nuclear facilities or 

reactors (except research installations for the production and conversion of fissionable and 

activated materials, whose maximum power does not exceed 1 kilowatt continuous thermal 

load), including the decommissioning and disposal. Nuclear power plants and other nuclear 

reactors cease to be such a device, when their territory permanently removed nuclear fuel 

and other radioactively contaminated elements”. 

It will also be applicable, from the previously cited EIA Act, Chapter 9, “Infrastructure”, Item 9, 
“Recovery of building wastes”. 
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2.5 Location of the proposed activity (region, district, town/village, cadastral district, 
parcel index) 

Region: Trnava 
District: Trnava 
Municipality: Jaslovské Bohunice 
Cadastral territories: Jaslovské Bohunice and Pečeňady  

2.6 General situation of the location of the proposed activity (scale 1: 50 000) 

The location of the activity is defined by the area of the nuclear energy complex of Jaslovské 
Bohunice. Possible impacts arising from the proposed activities on the natural and 
anthropogenic components of the environment and the population will be evaluated in a 
broader potentially affected area. 

Graph No. 1. Location of the nuclear energy complex of Jaslovské Bohunice at the Slovak Republic 

 
 

Graph No. 2. Limits of V1 NPP on the nuclear energy complex of Jaslovské Bohunice 
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Graph No. 3. Location of a circle of 5 km radius centered on centroid of the proposed activity 
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Graph No. 4. General layout of V1 NPP  
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Graph No. 5. Plan for V1 NPP decommissioning 
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2.7 Date of beginning and termination of the construction and operation of the 
proposed activity 

From January 2015 to December 2025. 

2.8 Brief description of the technical and technological solution 

The main purpose of the 2nd Stage of V1 NPP decommissioning is to achieve in full the 
planned condition of the site for further restricted use ("brownfield") through complex 
dismantling of systems and equipments. 

The activities of the 2nd Stage decommissioning comprise removal of the primary circuit 
(PC) and of any remaining contaminated and non-contaminated systems, decontamination 
of any contaminated buildings, demolition, site restoration, final survey and site release for 
further use. The 2nd stage will also include works that have not been finished in the 1st 
stage V1 NPP decommissioning. 

The 2nd stage decommissioning shall hence comprise the following activities:  

Groups of main activities in the Stage II of V1 NPP decommissioning 

o Preparation and dismantling (of reactors, primary circuit (PC) equipment and other 
equipment in and out of the controlled zone (CZ)) 

o RAW management 

• Fragmentation 
• Decontamination 

• Modification and processing 
• Storage 

• Transport 
• Final disposal in the repository 

o Decontamination of structures 

o Demolition of structures  

o Release of decommissioned materials into the environment 

o Adjustments, final review and release of the site for further use 

Groups of auxiliary activities: 

o Management of other and dangerous waste 

o Licensing activities 

o Modification of systems and equipment for decommissioning purposes 

o Operation, control and maintenance of auxiliary systems 

o Safety (safety and health protection at work (SHPW), fire protection (FP), nuclear, 
physical security) 
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o Radiation protection 

The most important activities belonging to the above mentioned groups: 

• Disposal of "RH" waste from the "Mogilnik", 
• Decontamination of spent fuel pools and other contaminated tanks, 
• Modification of technological systems and objects and installation of new 

equipments, 
• Dismantling of large-scale components of the cooling system, 
• Dismantling of systems in the controlled zone, 
• Dismantling of systems out of the controlled zone, 
• Fragmentation of materials and equipments, 
• Melting of metallic RAW, 
• Decontamination of objects, 
• Demolition of objects and filling up of construction pits, 
• Restoration of the site into the original condition, 
• Final review and release of the site for further use, 
• Operation, control and maintenance of auxiliary systems, control of inactive 

systems to be decommissioned, the building structures and the V1 NPP site, 
• Supervision of nuclear safety, 
• Safety - SHPW and FP, 
• Physical security, 
• Processing, modification, storage of RAW,  
•  Release of materials into the environment, 
• Management of inactive waste, 
• Storage of RAW in the Interim Waste Storage, 
• Operation, control and maintenance of security systems, 
• Implementing of project amendments and modifications in the CZ, 
• Operation of decontamination lines, 
• Provisional arrangement, manipulation and securing of equipments within as 

part of project amendments and modifications in the CZ, 
• Activities connected to securing of radiation protection and provision of 

personal dosimetry services, 
• Usage, control, maintenance, overhaul and storage of manipulators, facilities 

and technological equipments and parts of technological equipments of the 
nuclear power plant contaminated with radionuclides originating from the 
operation of nuclear reactors, 

• Collection, processing and analysis of samples of material and media 
contaminated with radionuclides for purposes of assessment of technological 
processes, assessment of the condition of barriers, monitoring of radiation 
levels in the premises of the power plant, monitoring of the nuclear facilities' 
impact on their environment, monitoring of the environment contamination in 
case of radiation accidents and monitoring of internal irradiation of workers, 

• Decontamination of superficially contaminated workers, 
• Cleaning of work clothes and garments and protection devices contaminated 

by radionuclides,  
• Providing of permanently reduced pressure in order to prevent spreading out 

of contamination in the premises of the CZ in course of any activities, 
• Adjustment of air technical systems, 
• Updating of radiological classification of equipments and constructions of the 

reactor buildings, 
• Material transport, 
• Handling and transport of RAW, 
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• Registration of material flows, 

Activities connected to system dismantling and demolition works comprise in particular the 
following: provision of the required documentation, necessary technical and technological 
equipment, classification and separation of waste and metal components as well as 
handling of materials and waste depending on their character (recycling, reuse or 
disposal). 

Groups of main activities  

2.8.1 Preparation and dismantling (of reactors, PC equipment and other equipment in 

and out of the controlled zone (CZ)) 

2.8.1.1 Activated equipments 

After dismantling, activated equipments constitute usually medium active RAW that due to 
very high dose rates require remote cutting (either by means of dry or under water cutting 
equipment) as well as biological protection during transport and storage. Owing to the 
activation character decontamination is not possible and hence release of such waste into 
the environment is not possible either, with the only thinkable options being its disposal in 
the repository or storage. 

Activated equipments are: 

• Reactor pressure vessel, 
• Internal reactor components, 
• Annular water tank, 
• Shielding cartridges of the active reactor zone, 
• Absorbers of control rod assemblies (HRK) and connection rods, 
• Racks of the storage pond of spent nuclear fuel, 

Reactor pressure vessel will be dismantled after the removal of the internal reactor 
components, and prior to dismantling any connections will be disabled, including the main 
circulation circuit. RPV shall be dismantled from its spot as a whole by means of a 250 
tonnes heavy reactor hall crane and a suitably installed cross girder (the cross girder for 
mounting of reactors VVER 440 can be used). 

Dismantling of internal reactor components from their mount will be carried out by means 
of standard heaving machinery, gripping devices and a heavy protective container. 
Internal reactor constructions will be inserted into the inspection shafts (such as during 
maintenance). 

A universal Storage pond of spent nuclear fuel (assigned technical equipment) shall be 
used for dismantling of shielding cartridges, absorbers of control rod assemblies and 
connection rods. 

Annular water tank for purposes of radiation protection and immobilisation of the hot 
isolation layer a protective cylinder with 25 mm thick walls (the total weight of the cylinder 
is 9.8 t) is mounted to the inner part of the reactor vessel. The space between the 
protective cylinder and the vessel is filled with immobilisation solution. The total weight of 
the filling is 2 to 5 t, depending on the filling material (cement, sealing resin etc.). 
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The annular tank will be dismantled into fragments by means of steel rope cutting. The 
tanks will be cut into fragments that will then be provided with previously prepared 
outthrusts. 

Welding on of the outthrusts, after the tank has been cut into fragments and the steel rope 
has been placed, shall be carried out manually with help of a protective platform erected 
for this purpose and moved by the 32 tonnes heavy reactor hall crane. The total dose rate 
on the platform (working place) will be around 12 µSv/h. 

During the cutting of the annular water tank, the reactor shaft is closed at the level of the 
concrete bar. 

A fragment (with a maximum weight of 6.2 t) cut off the annular water tank shall be 
displaced to the dry cutting zone where the activated part of the tank shall be separated 
from the other constructions. 

2.8.1.2 Contaminated equipments of PC 

In order to dismantle the equipments of the primary circuit it is necessary to disassemble 
the piping of the auxiliary systems. A supporting construction shall be provided for the 
disconnection of piping and the main circulation loop (MCL).  

First, one steam generator (SG) shall be disconnected (the total number of steam 
generators - 12). The steam generators are dismantled from their spot in one piece by 
creating three openings. Coverings are anchored in the floor of the reactor hall by means 
of metal stripes (gaps between coverings and the frame are welded up by means of metal 
stripes) and concrete. The covering is dismantled by removing the hinge joints of SG 
below the mounting openings. For this purpose, the steam collector is dismantled and any 
piping and connections are cut off, including the circulation loop. Pipes with diameters 
greater than 150 mm are cut by means of detachable pipe cutters. Any openings created 
in course of the cutting process shall be closed by seals. The dismantled SG shall be 
located in the interim storage in the reactor hall. The steam generator shall be placed on 
the prepared bearers. 

The freed space will be used for installation of a band saw and an interim storage for 
dismantled equipments. The remaining equipment shall be dismantled in the next step. 

Dismantling of main circulation pumps (MCP) consists in removing the extractable 
components in accordance with maintenance schemes and cutting the casing of the MCP 
into fragments. 

The MCP casing shall be cut by means of band saw into appr. 10 fragments. 

Dismantling of the main sealing armature (MSA) shall be carried out in the following 
steps: 

• The electric engine will be removed; 
• The internal part of the armature will be extracted (in common procedure); 
• The body of the armature will be cut into fragments (alike MCP); 
• The circulation loop will be cut off; the pump body will be cut into two 

fragments by means of a band saw; 
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All mounting components of the MCP and MSA will be sent for disassembling. 

Cutting of the pump body will be carried out by flame. Gases and aerosols will be 
disposed by means of a ventilation tube connected to the steam pipeline (at the SG trunk) 
and a suction ventilation system. This way majority of generated gases will be lead away 
to the SG trunk instead of remaining in the working area. The generated fragments will be 
approx. 18 in total, including two collectors which shall be dismantled in one piece. The 
fragments will be cut into small parts by means of band saw. 

The circulation loop pipes will be cut by means of a detachable pipe cutter. The length of 
the cut fragments is to be established according to the length of the pipe between 
components, accessibility and size of the openings and should not exceed 2,300 mm. 

The main loop pipes (MLP) are to be additionally secured for cutting. For security 
purposes parts of the cut pipes can be suspended by steel ropes. 

Equipments of the primary circuit shall be completely fragmented in situ and 
decontaminated by means of existing and planned equipments (C7-A2 and C7-A3). 
Decontamination aims at minimising RAW and waste release for further use. 
Fragmentation in situ allows for carrying out works simultaneously. The estimated 
implementation period is 3 years and all works fit well into the time frame of 2015-2025. 
These activities will make use of the projects C8-B, C7-A2, C7-A3 and C10. This way 
optimum utilisation of existing and planned facilities is achieved. 

The projects C7-A2 and C7-A3 constitute accessible decontamination approaches and will 
run on full capacity in the phase of processing fragmented components of the PC. When 
applying wet decontamination methods a significant amount of liquid RAW will be 
produced and should be processed in accordance with the existing practice. 

Fragmentation and decontamination activities (scope of the project C7-A3) are presently 
subject to a particular EIA with the title "Construction of a new large-scale fragmentation 
and decontamination facility V1 NPP, Jaslovské Bohunice", but in general they constitute a 
part of the 2nd stage of V1 NPP decommissioning. The project C7-A2 has been also 
assessed under the title "Enhancing the capacity of existing fragmentation and 
decontamination facilities (BIDSF, project C7-A2), Jaslovské Bohunice". 

2.8.1.3 Other facilities in and out of KP 

Dismantling and segmentation are aimed at subsequent disassembling of technological 
units of the nuclear power plant and, to the utmost possible extent, their release for further 
use, or segmentation to a size that allows for secure transportation to the FaD station for 
further processing. 

The following segmentation methods have been proposed for the dismantling activities: 

• Hydraulic segmentation 
• High speed segmentation 
• Low speed segmentation 
• Thermal segmentation 
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Hydraulic segmentation 

Application - materials with no further planned processing (including internal 
decontamination), e.g. pulse pipes, cables and similar. 

Segmentation by means of "high cutting speed" 

Application - in settings where other mechanical methods cannot be applied, in 
particular, when cutting materials with low contamination. 

Segmentation by means of "low cutting speed" 

Application - including in materials with relatively high contamination. 

Thermal segmentation 

Application - in settings where other mechanical methods are not applicable. 

2.8.2 RAW management 

Processing of RAW aims at safety and economic efficiency of handling with them. Basic 
approaches comprise volume reduction, removal of radionuclides and modification of 
composition (incineration, pressing, vaporisation, ion exchange, filtration, decontamination, 
neutralisation, coagulation, flocculation of chemical substances and similar), storage and 
final disposal. The individual methods are often combined in such a way as to achieve the 
maximum decontamination effect. This can lead to generation of secondary RAW 
(contaminated filters, saturated ionex materials, sludge). Processing of RAW at JAVYS 
a.s. is carried out, depending on the RAW type, at the nuclear facilities RWPTT or at A1 
NPP. 

General procedures of handling RAW: 

In course of operation and decommissioning of a nuclear facility a wide range of 
radioactive waste is produced that must be isolated from the population and the 
environment. Radioactive wastes are classified according to various criteria, such as: 

• Their state of matter: solid, liquid and gaseous, 
• The activity level: Very low, low, medium and highly active,  
• Processing possibilities: Pressable, incinerable, non pressable, non incinerable, 

liquid. 

The following targets are pursued by waste processing: 

• To lower the amount of wastes by reducing their volume, 
• To create a safe form suitable for their storage/disposal by fixation, 
• To provide sufficient barriers against radioactivity leaks into the environment 

during their disposal in the repository. 

Wastes originating from the controlled zone are divided already upon their generation into 
radioactive and non-radioactive (suitable for release into environment) and subsequently 
separated according to the activity level and the possibilities of further processing 
(Catalogue of RAW types). 
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All radioactive wastes are carefully stored, observed and, over the entire time of work with 
them, monitored, registered and controlled. Liquid and solid wastes are modified by means 
of suitable technologies to a form appropriate for long-term storage or final disposal in the 
repository. Gaseous wastes are purified on special filters and released in form of gaseous 
discharges. 

Modification of radioactive wastes represents activities by which their physical-chemical 
features are altered and a form created that is suitable for secure manipulation when 
storing and placing them to their final destination. One of these is fixation - solidification of 
liquid RAW. The liquid component containing radionuclides is incorporated into a 
solidifying agent providing a solid and stable form in the long run. Among the most used 
solidifying agents for fixation of radionuclides there belong cement, bitumen and glass. 
Fixation can be also carried out by means of synthetic or ceramic materials. The decision 
as to which agent is to be used is guided mainly by chemical and radiological features of 
RAW to be solidified, their amount, procurement expenses of the individual technologies 
and further handling with the solidification product. 

JAVYS a.s. currently avails itself of the following RAW modification technologies: 

• Bitumenation 
• Vitrification 
• Cementation 
• Sialisation 

2.8.2.1 Fragmentation of the reactor pressure vessel 

For purposes of the reactor pressure vessel fragmentation a zone of dry cutting shall be 
set up at V1 NPP. The zone consists of the following complex of components: 

• Protective dome; 
• Anchoring protective structure; 
• Band saw with a positionable saw blade (allowing for horizontal and vertical 

cuts), or alternatively two band saws (a vertical and a horizontal); 
• Transferable turning-table with fixing brackets; 
• Conveyor; 
• Gripping manipulators; 
• Detectors of background radiation; 
• Heaving mechanisms, wire ropes and traverses; 
• Aerosol filters; 
• Exhausters; 
• Cameras and steering process monitoring detectors; 
• Safety walls, gates and revision openings. 

The dry cutting zone consists of individual work stations in a row divided from each other 
by protective barriers: 

• Primary cutting area; 
• Fragmentation area; 
• Loading area. 

The reactor pressure vessel, dismantled from its spot will be lowered through the 
mounting opening to the box ST-MPC (PG-HCČ) and anchored in the construed frame. 
Above the mounting opening, a protective dome of 4,500 x 4,500 mm and 5 m height will 
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be erected. The dome structure features "connecting" ropes that serve as an 
interconnection between the transporting traverse of the RPV and the 250 t hook of the 
reactor hall crane. The reactor pressure vessel will be suspended by the reactor hall crane 
through the protective dome. 

Then the reactor pressure vessel will be cut by means of a band saw into large annular 
fragments. The cutting process will begin with the lower vessel part sustained by the 
reactor hall crane. 

The cut-off large-scale fragment will be removed to the fragmentation area furnished with 
other cutting devices and manipulators. Secondary cutting will be carried out in the 
fragmentation area, providing the storage of all fragments into containers (except from the 
upper part of the reactor). 

Cutting of the reactor pressure vessel in the dry cutting zone is carried out up to the pipe 
bottom. The remaining upper vessel part is to be fragmented by a standard machine band 
saw in the main cutting area. 

The fragments of the lower and upper reactor parts will be disposed in fibre-concrete 
containers. Fragments from the central part of the reactor pressure vessel will be disposed 
in shielded containers, while monitoring whether the dose rate on the surface of the 
containers does not exceed the value of 10 mSv/h. For this purpose individually 
manufactured containers with the required dimensions shall be used (this way the 
optimum thickness of the container walls for specific devices to be placed inside can be 
chosen, hence reducing the necessary storage space). 

2.8.2.2 Fragmentation of internal reactor components 

Internal reactor components comprise: 

• Control rods unit; 
• Active zone basket; 
• Reactor shaft; 
• Bottom of the reactor shaft. 

A wet cutting zone will be set up for purposes of fragmentation of internal reactor 
components and will consist out of the following main devices: 

• Band saw with a positionable saw blade (allowing for horizontal and vertical 
cuts), or alternatively two band saws (a vertical and a horizontal); 

• Plasma cutter; 
• CAMC tool (contact-arc-metal-cutting); 
• Transferable turning-table with fixing brackets; 
• Conveyor; 
• Gripping manipulators; 
• Detectors of background radiation; 
• Heaving mechanisms, wire ropes and traverses; 
• Water exchange system; 
• Aerosol filters; 
• Water treatment filters; 
• Exhausters; 
• Cameras and steering process monitoring detectors; 
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• Protective barriers and air seals. 
• Wet cutting zone will be set up in the fuel exchange basin and the spent fuel 

basin which are interconnected by a corridor with an air seal. 

2.8.2.3 Fragmentation of the control rods unit 

From the fragmentation point of view the control rods unit constitutes the most challenging 
segment. The complexity of the control rods unit fragmentation consists in the complicated 
geometry of the control rods unit structure the elements of which have sides of variable 
thickness (8 to 300 mm). 

The control rods unit will be cut into fragments in the following order: 

• Cutting of temperature control rods (step 1); 
• Cutting and fragmentation of upper casing (step 2); 
• Cutting of conductive rods above the upper grid (step 3); 
• Fragmentation of upper grid (step 4); 
• Cutting of conductive rods below the upper grid (step 5); 
• Cutting of rods of the lower casing (in 2 steps) (step 6); 
• Curve cutting of the cylindrical part of the lower casing (step 7); 
• Cutting of lower grid control rods (step 8); 
• Fragmentation of lower grid (step 9). 

Cutting of control rods will be carried out by means of the following tools: 

• Cutting of rods (steps 1, 3, 5, 6, 8) - plasma cutting device allowing for angle 
and curve cuts; 

• Fragmentation of cylindrical capsules and fragmentation of the upper casing 
(steps 2, 7) - band saw; 

• Cutting of upper and lower grids - CAMC tool together with the plasma 
cutting device (steps 4, 9). 

2.8.2.4 Fragmentation of the active zone (AZ) basket 

The AZ basket will be cut into fragments. Cutting of the basket shall progress top to 
bottom, as the parts become accessible, in particular in this order: 

• Fragmentation of upper casing (step 1); 
• Fragmentation of casing down to the lower plate (step 2); 
• Fragmentation of lower plate (step 3). 

Cutting of the basket will be carried out by means of the following tools: 

• Band saw (steps 1, 2); 
• CAMC tool together with the plasma cutting device (step 3). 

2.8.2.5 Fragmentation of the reactor pressure vessel 

The reactor vessel will be cut by means of a band saw, top to bottom, into fragments, as 
the individual parts become accessible. 

According to classification, three zones of the cylindrical reactor vessel can be 
distinguished: fragments of the upper and lower zones constitute low-radiation waste and 
fragments of the central vessel zone medium-active waste. 
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2.8.2.6 Fragmentation of shielding cartridges, absorbers of control rod assemblies 
and connection rods 

Fragmentation of shielding assemblies will be carried out in the wet cutting zone. A 
guillotine knife will be used for this purpose (a similar device as would be used for cutting 
of fuel assemblies in "hot" chambers). A separated area will be set up in the spent fuel 
basin of the Unit 1 and will be furnished with an anchored module, a cutting module and a 
frame construction with conductive rails. 

Transport of shielding assemblies from the spent fuel basin of the Unit 2 into the cutting 
area will be carried out by means of a standard shielded transport channel. The assembly 
will be lowered and anchored below the water surface. 

2.8.2.7 Fragmentation of the annular water tank 

Fragmentation of the annular water tank will be performed in order to divide the activated 
part of the tank with a weight of 10.2 t (maximum weight of the inner casing, considering a 
protective cylinder and filling of less than 25 t) from the remaining structures and to obtain 
the possibility to store the activated tank fragments in fibre-concrete containers. 

Cutting of annular water tank will be carried out in the dry cutting zone set up for the 
reactor pressure vessel. 

It will be performed by means of a band saw. The bases and middle rings will be cut off at 
the inner casing of the annular water tank. In the next step, the inner casing fragment shall 
be cut in approximately 4 parts. 

2.8.2.8 Contaminated equipments of the PC 

Mogilnik 

The historical high level radioactive solid metallic wastes stored in the waste storage 
facility, called “Mogilnik” (derived from the Polish term for “graveyard” or “burial place”) 
comprise mostly inner reactor metallic parts (connection rods, absorbers of control rod 
assemblies and neutron flux measurement channels) that are, besides the surface 
contamination, activated within their overall volume due to neutron flux. 

The major part is constituted by connection rods and absorbers. The Mogilnik storage 
facility is accessible directly form the reactor hall in the main reactor building and it is 
designed as a dry pit. 

The concrete cover of Mogilnik will be destroyed down to a depth of 1 m, starting from the 
corner of Mogilnik. In doing so, rods become accessible and will be pulled out by the 
crane. At the same time, a safety floor is constructed at the lower side of the Mogilnik plate 
(Mogilnik dividing grid) in order to prevent persons, equipments and fragments from falling 
to the bottom of Mogilnik. Mogilnik rods are designated for further fragmentation. For this 
purpose, the rods will be lowered by crane to the SG box in the reactor hall where they will 
be cut by means of band saw. 

The scope of this activity includes: 

• Removal of waste, 
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• Classification of waste, 
• Fragmentation, 
• Packaging into shielded metallic containers or to FCCs. 
• Transportation of containers to the Interim RAW Storage Facility or the 

Bohunice Processing Centre for final conditioning. 

The metallic RAW will be processed into a form acceptable for storage or final disposal in 
the repository. 

Other contaminated equipments of PC 

Any other components of the PC will be, after dismantling, transported to F&D stations in 
the framework of projects C7-A2 and C7-A3 and subsequently released to the 
environment, stored or placed. 

2.8.2.9 Other equipments in and out of the CZ 

The fragmentation process aims at dividing materials using the suggested devices into 
smaller pieces, which can be transported to the F&D stations. Fragmentation activities will 
be carried out at fixed work stations assigned for this purpose. The individual work 
stations will be adjusted to the given applied methods, with focus put on providing 
maximum safety at work and minimizing the generation of radioactive wastes and will be 
connected to exhauster ventilation systems of the power plant V1 NPP, which are 
equipped with large-volume highly effective aerosol filters and empty into the ventilation 
stack of V1 NPP. 

The individual fragmentation tasks will be carried out by: 

• Low speed segmentation, 
• Hydraulic segmentation, 
• Thermal segmentation. 

Low speed segmentation  

Application - including in materials with relatively high contamination. 

Hydraulic segmentation 

Application - materials with no further planned processing (pulse pipes, cables ...). 

Thermal segmentation 

Application - at places where other mechanical methods are not applicable. 

2.8.2.10 Decontamination of equipments 

2.8.2.10.1 Activated equipments 

There will be no decontamination of activated equipments. 

2.8.2.10.2 Contaminated equipments of the PC 

Decontamination will be carried out in accordance with the valid legal provisions, 
using the equipments provided in the framework of the projects C7-A2 and C7-A3. 
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The decontamination process requires, in addition, to establish a tank for hydro-
abrasive cleaning. The hydro-abrasive cleaning tank will be used for decontamination 
of thick-walled equipment parts (SG, heating apparatus of the volume compensator). 
Admissible fragment dimensions are up to 3,000 x 1,500 mm. 

Fragments will be loaded into the tank by common heaving mechanisms of the 
reactor hall through the upper opening. The operator performs hydro-abrasive 
cleaning of the upper fragment part, then the fragment is turned and the lower part is 
cleaned. Radiometric control takes place upon completion of the decontamination 
process. On the basis of control results the fragments will be removed into the clean 
zone for further fragmentation or final disposal. 

Electro-chemical decontamination is applied for decontamination of metal structures 
and fragments. Subjects to be decontaminated are loaded into a basket which is then 
placed into the decontamination tank with help of an ordinary lifting device. 
Decontamination is executed in accordance with the procedure applicable to the 
electro-chemical decontamination tank. 

Radiometric control takes place upon completion of the decontamination process. On 
the basis of control results rod segments will be removed into the clean zone for 
further fragmentation or solidification and final disposal. 

Decontamination can be also carried out in a blast cleaning device (blast cleaning 
machine). 

2.8.2.10.3 Other equipments in and out of the CZ 

Decontamination of spent fuel pools and other contaminated tanks 

This activity aims at decontamination of basins and tanks in the reactor building and 
auxiliary premises before the dismantling itself begins in order to reduce the dose rate and 
surface contamination and hence provide for safe dismantling and subsequent 
fragmentation. 

The tanks are partially emptied and cleaned of sludge, grains and other material remnants, 
however, in some of them small quantities of sludge and grains are still present. As part of 
the conditioning of tanks and the spent fuel pool for decontamination purposes, racks for 
storage of spent fuel and sludge must be removed. 

Subsequently, materials will be classified by means of a suitable tool for extraction of 
samples from liquids and for monitoring of materials. In order to establish the radiation 
condition of materials the necessary number of radiation and contamination checks will be 
carried out and their results will serve as basis for establishment of decontamination 
factors and choice of decontamination methods. 

Post-fragmentation decontamination  

Post-fragmentation decontamination aims at reducing the surface contamination to such a 
level that the materials can be released into the environment in accordance with the 
legislation valid at the time of the release, or to the level applicable to the chosen disposal 
method. Decontamination calls at the same time for creation of conditions for processing of 
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secondary waste that will comprise the major part of radioactive inventory from the 
contaminated facilities of V1 NPP. 

Only such decontamination media will be used for decontamination purposes that meet the 
conditions for processing and disposal in the NRR Mochovce. Decontamination work 
stations will be connected to the exhauster ventilation systems of the V1 NPP plant 
furnished with highly effective large-volume aerosol filters which empty into the ventilation 
stack of V1 NPP. At the same time, these work stations will be connected to the system of 
collection and processing of radioactive contaminated waters. 

Proposed methods of post-fragmentation decontamination: 

• Electro-chemical decontamination in the decontamination tank 
• Ultrasound decontamination in the decontamination tank 
• High-pressure blasting in the decontamination tank 
• Abrasive blast cleaning in a basket 
• Manual abrasive blast cleaning 

Electro-chemical decontamination in the decontamination tank 

Application - for removal of fixed contamination from the surface of dismantled and 
fragmented installations, parts of contaminated equipments.  

Ultrasound decontamination in the decontamination tank 

Application - for final cleaning of materials from lightly fixed contamination using 
ultrasound, following electro-chemical decontamination. 

High-pressure blasting in the washing tank 

Application - for washing of materials and removal of remaining non-fixed 
contamination even at badly accessible surfaces, following electro-chemical and 
ultrasound decontamination 

Abrasive blast cleaning in a basket 

Application - for blast cleaning of fragmented metal components with surface 
contamination that are loosely introduced into the basket (in form of single charges) 
by the movement of which they rotate and are blast cleaned 

Manual abrasive blast cleaning 

Application - for manual blast cleaning of large-scale thick-walled objects with 
surface contamination 

Electro-chemical tank decontamination 

Electro-chemical tank decontamination method complemented by cleaning in ultrasound 
tanks and high-pressure water blasting will be applied for decontamination of stainless 
steel. Mechanical processes can be applied for cleaning of areas with the highest activity 
(scouring and blast cleaning with abrasives). 
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The decontamination line must be provided with tools allowing for preparation and filling up 
of decontamination solutions, filtering and regeneration of used solutions, management of 
decontaminated materials, operational monitoring of material contamination, operational 
control, separation and transport of generated RAW to the processing station for 
secondary RAW. 

Dry mechanical abrasive blast cleaning 

The principal method applied for decontamination of carbon steel surfaces will be dry blast 
cleaning of surfaces of fragmented parts by abrasives. This method aims at removing the 
superficial layer (protective paint, corrosion layer) down to the basic material. 

Dry abrasive blast cleaning methods will be applied for primary removal of materials such 
as oil, lubricants, oxides (corrosion) and paint or other varnishes. Abrasive blast cleaning 
will be also applied to stainless steel to ensure the effectiveness of electro-chemical 
decontamination that can be inhibited by the presence of materials sticking to surfaces of 
components to be decontaminated. 

Any equipments to be provided for this purpose must feature an exhauster system with a 
suitable filtration module. The equipment must be capable of removing any tightly adhering 
material including corrosion layers. 

The work station must also be equipped with manipulation tables, electric chain hoists, fork 
lifters and trucks for handling of pallets. 

2.8.2.11 Other RAW modification and treatment technologies 

2.8.2.11.1 Cementation facility (Bohunice RAW Treatment Center, BRWTC) 

Radioactive wastes in solid form are introduced into the FCC and sealed with active 
cement mixture. This mixture is produced in the cementation facility - inclined cement 
mixer. The cement mixer comprises a dispenser tank into which RAW are introduced 
either directly (concentrates) from the concentration facility or through the entrance 
reservoirs (resins - ionexes or sludge). 

Following proved formulas, the inclined cement mixer is filled by RAW dispensed from the 
dispenser tank and admixtures and cement from the reservoirs. 

After thorough mixing, the cement product is filled into a fibre-concrete container (volume 3 
m3). Containers with maturated and hardened cement are sealed, checked and 
transported to the NRR Mochovce. 

2.8.2.11.2 Incineration facility (Bohunice RAW Treatment Center, BRWTC) 

Here, solid and liquid wastes are incinerated. Combustible waste is packed in the 
separation facility into plastic sacks with a volume of approximately 15 l and put into 200 l 
barrels to be transported to the incineration plant where the sacks are filled by means of 
the dispenser facility into the oven. The facility has a capacity of 30 kg/h solid waste and 
10 kg/h liquid waste in the combined incineration mode and 50 kg/h of solid RAW in the 
solid waste incineration mode. Solid wastes are dispensed through a system of boxes into 
the feeding box that represents a safety pass-through - loop. 
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The incineration furnace itself consists of two chambers (the main incineration furnace and 
a combustion chamber), constructed as shaft oven. There are no internal build-in parts in 
the furnace. Incineration is carried out in two zones. In the lower zone, incineration with a 
steam-air mixture takes place, by which it is ensured that the temperature of the burning 

material is 900 °C and hence excluding that clinker and caking are produced at the furnace 
walls. In the upper zone, the major amount of air is lead directly above the burning material 
(operation with oxygen surplus) and the amount of air is set so as to produce a burning 

temperature of 750 ÷ 950 °C. 

Gaseous residues, ash and fly ash from the furnace are further incinerated in the 

combustion/ post-burning chamber at a temperature between 950 ÷ and 1150 °C. Ashes 
are regularly discharged and processed into the reinforced agent paraffin, in which they 
are mixed to form a homogeneous mass. 

Prior to the release into the environment the combustion gases are purified in washing 
devices and filtered, using HEPA filters. Residue washing water is conveyed for 
cementation and subsequently solidified into a solid agent. The combustion residues are 
continuously monitored as to the content of chemical pollutants and radiologic 
characteristics, before they are discharged through the ventilation stack. 

2.8.2.11.3 Pressing facility /Compactor unit (BRWTC) 

In the pressing facility, the compressed waste is sorted and packed into 200 dm3 barrels. 
The barrels are compacted in the high-pressure compactor with a capacity of 20,000 kN. 
The compacted material is then loaded into fibre-concrete containers and poured over with 
cement mixture. 

2.8.2.11.4 Separation facility (BRWTC) 

It consists out of an enclosed suction separator. The non-separated solid RAW is 
transported into the separator in the following conditions: 

• Loosely placed fragments in a foil, 
• In 200 dm3 sacks, 
• In 200 dm3 barrels (2 units). 

RAW separated by the device is put into 200 dm3 barrels and, depending on the type, it is 
transported for further processing to the following destinations: 

• Incombustible, but pressable waste to the pressing facility, 
• Incombustible and not pressable waste to the collection point for 

cementation, 
• Combustible waste, packed in 25 l sacks, placed in a 200 dm3 barrels to the 

tipping facility of the incineration plant entrance unit. 

2.8.2.11.5 Concentration facility/ Evaporator (BRWTC) 

The concentration facility serves for reduction of liquid RAW. The concentrate is 
subsequently reinforced by the cement agent. 
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The facility uses continuous-flow evaporation and consists out of 3 U-shape units. The 
capacity of the evaporation facility is 500 dm3/h, provided the salinity of the dispensed 

waste is 200 ÷ 300 g/l. 

The bride condensate is used to rinse pipes of the concentration facility and as a filling of 
washers in the cleaning system of gaseous residues from the incineration unit. The 
superfluous amount of the bride condensate is, after cleaning at the cleaning station, 
discharged into the environment. 

The output product - the concentrate is collected in a collector tank from which it is 
transported into the cementation facility. 

2.8.2.11.6 Bituminization plants PS 44, PS 100 and a plant for bituminization of 
radioactive sorbents PS 44/II Stage 

Bituminization plants PS 44, PS 100 and the plant for bituminization of radioactive 
sorbents PS 44/II constitute interconnected technological units. The basic element of the 
bituminization plant is the rotary film evaporator with a capacity of about 120 dm3/h. The 
principal function of the evaporator is to evaporate water from concentrated liquid RAW 
and to coat the dry fine crystals of dried salts with bitumen – fixing agent. The final product 
is emptied into 200 dm3 zinc-coated barrels which are sealed, placed into FCC and poured 
over with cement mixture. 

The bride condensate is cleaned by an oil remover, a vapex and carbon filter and pumped 
to the purification station of waste water for final cleaning. 

The operational unit PS 100 consists out of a similar bituminization unit like PS 44 to which 
a purification line for low-level contaminated water is added. 

Water treatment at this purification station is performed by evaporation in an evaporator 
with natural circulation. The bride vapour is, after condensation, cleaned by sorbent 
columns. Once the volume activity has been reduced below limit values the condensate is 
released into the environment in organised manner. The condensed fraction is, after 
reaching optimum concentration, treated at the bituminization plants PS 100 or PS 44. 

The facility for bituminization of radioactive sorbents consists of the basic components: 
macerator, decanter, centrifuge, dryer and two homogenizers. 

Sorbents are conveyed in transport containers to the reservoir tanks from which they are 
pumped by dosing devices into the macerator. Here pieces bigger than 5 mm are ground. 
The mixture is conveyed from the macerator to the decanter. In the decanter, any heavy 
solid particles are separated out of the transported water. These particles fall out of the 
decanter as solid phase. The solid phase is dosed into the dryer. Water coming out of the 
decanter is lead through a compensation tank into the centrifuge where particles bigger 
than 0.005 mm are separated. Sludge from the centrifuge is lead through the sludge tank 
into the dryer. Dried sludge and ionexes from the dryer are dispensed into the 
homogenizer, mixed with bitumen and aggregates to form a homogeneous product. The 
product is filled into a 200 dm3 barrel. Once hardened the product is transported into the 
fibre-concrete container. 
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2.8.2.11.7 Waste water cleaning station - operational part (build. 41) 

Serves for collection and cleaning of low-contamination waste water with total gamma 
volume activity up to 3.7.106 Bq/dm3. 

Water contaminated mechanically, chemically and radio-chemically is cleaned by 
evaporation in boiler evaporator equipped with an external heater. The designed capacity 
of the evaporator is 1.5 m3/h of evaporated water, however the actual capacity depends on 
the composition of processed water. 

Bride condensate is then cleaned by ion exchange filters until the volume activity of 
radionuclides in the condensate drops below limit values. The condensate is then moved 
to the bituminization facility PS 44 or PS 100 to fix the salts into a bituminization matrix. 

Note: The impacts of the applied technologies of modification and treatment of RAW 

provided in Chapter 2.8.2.1.3 are subject to a separate Environmental Impact Assessment 

procedure. They are mentioned by this preliminary environmental study merely as 

processes associated with management of RAW emerging out of V1 NPP 

decommissioning. 

2.8.2.11.8 Special sewage and waste water system ŠOV-3  

The nuclear facilities of V1 NPP are equipped with a functional system of draining (a 
special sewage system) and cleaning of waste water (waste water processing ŠOV-3) that 
serves the draining, storage and processing of waste water. The system works in 
connection to the liquid RAW storage system that drains and stores waste water from the 
auxiliary premises and the system of drainage water cleaning. The liquid RAW storage 
facility is designed for transport, admission and storage of RAW. It is further designed for 
homogenisation, heating, compression, tapping and transport of liquid RAW. 

Liquid RAW is stored in stainless steel tanks or ferro-concrete vaults with stainless steel 
casing. 

The purification station ŠOV 3 thus fulfils two basic functions - concentration and cleaning. 
The concentration function is monitored by the density and total amount of dissolved 
substances in the concentrated sludge. The cleaning or decontamination function of the 
evaporator is defined through measurements of the evaporator condensate quality. 
Cleaning is carried out on ionex filters. 

The components of the cleaning unit: evaporator, post-evaporator, condenser - deaerator, 
dephlegmator, filters with ionex charge, air ejector, pumps, expander with a cooler. The 
evaporator with automatic circulation of the processed content consists out of a heating 
chamber and a separator interconnected on the water and steam side. The evaporator 
distillate is, after ion exchange post-cleaning, collected in control tanks. Upon completion 
of radio-chemical analysis, the purified water is lead into tanks of cleaned condensate or it 
can be discharged into the outer sewage system under strictly set conditions. If water does 
not meet discharge limits it is emptied from the control tanks into the waste water tanks for 
repeated cleaning. 
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2.8.2.12 Transport, storage and final disposal of RAW 

According to the definition provided by the Atomic Act transportation of radioactive waste 
comprises: activities associated with loading of radioactive waste from a nuclear facility, 
institutional radioactive wastes, abandoned radiators, radioactive wastes of unknown origin 
and unused radioactive radiators at the loading place, their transport and unloading at their 
destination, carried out within a nuclear facility or between individual nuclear facilities. 

Any conveyor and transporting facilities applied for transport of RAW must meet the 
requirements established by the Act No. 541/2004 Coll. and the European Agreement 
concerning the International Carriage of Dangerous Goods by Road - ADR Agreement. 
They are subject to authorisation as conveyor facility and a transport licence and must 
meet the criteria of technical safety, radiation protection, nuclear safety and fire protection.  

Under storage of radioactive waste or spent nuclear fuel it is understood the temporary 
placement of these materials in spaces, objects or facilities that allow for their isolation, 
monitoring and at the same time environment protection. 

In contrast, disposal of RAW represents their permanent placement in the repository. 
According to its definition, a RAW depository is a surface or underground space, object or 
facility that serves the purpose of RAW disposal, allowing for their isolation, monitoring and 
environment protection. 

2.8.2.12.1 RAW from activated facilities 

Separation of low-activity from medium-activity waste ensures optimum exploitation of the 
NRR Mochovce.  

2.8.2.12.1.1 Transport to interim storage 

Fragments of RPV, the internal reactor components, parts of the control rod assembly and 
the shielding cartridges from the active zone of the reactor that belong to the category 
medium-activity RAW will be placed for temporary storage in the interim storage facility 
(project C8) in shielded containers. 

2.8.2.12.1.2 Placement in the interim storage 

The described equipments and containers will be placed for temporary storage into the 
third and fourth module of the interim storage facility. 

2.8.2.12.1.3 Transport to final disposal 

Fragments of the annular water tank obtained from its dismantling at the site, as well as 
the reactor pressure vessel fragments (flange zone, pipe bottom zone and base zone) and 
temperature control channels (upper part of the control rods unit) are assigned for final 
disposal. Small fragments that belong to the category low-active RAW (that is to say, parts 
of the reactor vessel and the control rods unit) will be transported in fibre-concrete 
containers for interim storage in 200 l barrels. Large fragments (parts of the annular water 
tank and the reactor pressure vessel) that belong to the category low-activity RAW will be 
transported in fibre-concrete containers covered by concrete mixture. Annular water tank 
fragments belonging to the category of very low-activity RAW will be transported in ISO 
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containers to the repository of very low-activity RAW in Mochovce. Transport will be 
carried out according to the current legislation by road. 

2.8.2.12.1.4 Final disposal 

Small fragments belonging to the category low-activity RAW will be disposed, being placed 
in fibre-concrete containers. Very low-activity RAW (annular water tank fragments) will be 
placed in the RAW repository in Mochovce without containers. 

2.8.2.12.2 RAW from contaminated PC equipments and other equipments in and out of 
CZ 

Transport to the disposal destination 

Transport to the repository will be carried out according to valid transport legislation. 

Final disposal 

At present, a repository for low-activity waste is available at the Mochovce site and 
construction of a repository for very low-activity waste is currently in preparation in 
the nuclear facilities of NRR Mochovce. Activities associated with the repository and 
the extension of its storage capacity has been subject to a separate EIA process. 
Placement of RAW is subject to strict keeping of limits and conditions applicable to 
the repository, approved by the ÚJD SR (Nuclear Regulatory Authority of SR) and the 
ÚVZ SR (Public Health Authority of SR). Transport package units in which RAW may 
be transported to the repository are subject to permission as well. 

2.8.3 Decontamination of building structures 

The amount or RAW will be minimised by decontamination of fragments with help of C7-A2 
and C7-A3 equipments. For fragmentation in situ and decontamination, capacities of 
existing and currently planned facilities will be utilised. Additional new installations are not 
required. Capacities of NRR Mochovce and existing transportation routes will be used as 
well. 

This activity presupposes that the majority of PC equipments will be released into the 
environment under the condition that the required decontamination coefficients after 
dismantling will be reached. 

Decontamination of fragmented facilities will be carried out as electro-chemical 
decontamination, applying standard methods. 

After dismantling of the systems deployed in the individual objects the respective 
dosimetric control and verification of safety at work prescriptions will be carried out since 
the concrete used in buildings where reactor vessels and other systems are situated is 
expected to be contaminated to a significant extent. 

Decontamination of structure surfaces 

Structure’s surfaces will be decontaminated only after the equipments have been 
dismantled. The following decontamination methods have been proposed: 
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• Surfaces covered by coating out of stainless steel will be decontaminated by 
semi-dry electrolytic decontamination or, in limited scope, mechanically with 
subsequent rinsing. 

• Surfaces covered by a carbon steel coating with epoxide varnish will be to a 
limited extent decontaminated by mechanical means. 

• Surfaces with epoxide varnish will be decontaminated by means of a 
detergent-water solution (1:1 ratio) applied on the surface as foam. 
Mechanical decontamination will be applied in limited scope if it is necessary.  

• Surfaces without coating and epoxide varnish will be decontaminated 
mechanically by abrading to a depth of approximately 5 to 10 mm. 

Decontamination will be carried on until the activity measured in the concrete and other 
masonry walls will reach release levels valid for building structures in Slovakia. 

Several decontamination cycles will be applied if necessary. 

Examples of typical technologies are: 

• Hot high pressure water jet 
• Semi-dry electrolytic decontamination 
• Decontamination by foam 
• Decontamination by gel 
• Decontamination by adhesive coatings 
• Decontamination by detachable paint (film) and electrolytic decontamination 
• Washing  cloth 
• Decontamination by abrasion/scarification. 

Activities in the framework of decontamination will be carried out according to zone 
classification. The following activities fall within the scope of work: 

• Monitoring and control of the area, initial examination in order to identify the 
contamination levels and places with high activity of structure surfaces and 
build-in contaminated elements. 

• Choice of the most suitable method or methods of decontamination 
depending on the level and depth of contamination penetration. 

• Preparatory activities. 
• Dismantling of build-in contaminated elements, removal of contaminated 

steel constructions. 
• Decontamination of structure surfaces until required release activity levels 

are reached, applying the proposed methods. 
• Dosimetric measurements on structure surfaces after decontamination in 

order to secure that the elements meets release criteria. 
• Handling of concrete debris and waste produced in course of 

decontamination, its loading into the respective packaging (barrels, 
containers and similar), transport to the waste management stations and 
provision of other activities of waste management until its disposal. 

• Final zone cleaning and maintenance. 

Metal residual waste will be processed and modified in accordance with the radioactive 
and other residual materials management procedures. Secondary waste generated in 
course of surface decontamination (abrasion/scarification residue) will be processed by the 
existing technologies of the Bohunice Processing Centre of RAW.  
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2.8.4  Demolition of structures and filling up of construction pits 

The activity objective is dismantling of remaining structures subsequent demolition of 
structures during the Stage II of decommissioning (after decontamination, if necessary) 
and waste management, including waste disposal. The activity comprises work in 
connection with demolition of these structures and buildings (including underground 
structures), waste management and provision of tools and equipments to be used. The 
activity scope also includes dismantling the remaining non-contaminated systems and 
components located in the buildings before demolition works. 

Even to demolition, individual building elements will be dismantled, such as metal 
staircases, platforms, construction steel, e.g. painted steel beams, metal board, embedded 
pipes etc. The dismantled building parts will be handled as waste and processed and 
conditioned according to the type of waste. RAW waste management is subject to 
procedures described in the Chapter 2.8.1.2 above. Conventional waste will be managed 
pursuant the legal requirements applicable for waste management (Chapter 2.8.2.1.). 

Once emptied the structures will be demolished down to the foundations. 

Demolition of structures including cooling towers can be carried out only applying 
mechanical methods, such as: 

•  Jaw crushing machines - during demolition, small pieces of concrete with 
diameters of max. 20 cm will fall on the ground, while other structural parts 
remain unaffected.  

• Gradually cutting the upper part down to the height of 50 m. Subsequently, 
the individual parts will be transported to the ground by crane, where they 
will be fragmented to smaller parts. After demolition down to 50 m, the 
demolition method described in the previous alternative will be applied from 
50 to 0 m, by means of jaw crushers. 

Concrete generated in course of the demolition of cooling towers and the other objects will 
be subsequently separated from iron reinforcements and after used for backfilling the 
construction pits remaining after demolition of towers.  

When carrying out demolition activities described above, the workers will be protected to 
the utmost possible extent, minimising vibrations, dust, noise level, emission of gases or 
smoke, according to the applicable laws of Slovak Republic (in particular the Act No. 
355/2007 Coll.). The workers will reduce dustiness by suitable management of work, 
sprinkling and cleaning of roads. 

Demolition activities will be performed gradually in a planed manner. The scope of 
activities includes: 

• Radiological, chemical and radio-chemical controls,  
• In case of contaminated objects, decontamination in situ (if necessary) will 

be applied to the utmost possible extent, 
• Removal of contaminated components by cutting and dismantling in a 

suitable form, allowing for transport  to decontamination facilities or waste 
management facilities, 
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• Preparatory activities: disconnection of elements  from networks, 
disconnection of feeder from connection lines, assuring the operation of main 
lines after disconnection, if necessary, 

• Elaboration of a demolition plan, a detailed schedule of work plan and 
necessary procedures, obtaining authorisation for demolition for buildings 
according to the act 50/1976 coll., 

• Securing disconnected elements  and provide protection  systems prior to 
dismantling, 

• Prior to any dismantling activities, the respective dosimetric control and 
verification of work safety  will be performed,  

• First removing   auxiliary elements, such as metal staircases, platforms, 
construction steel, e.g. Painted steel beams, metal board, embedded pipes 
etc., 

• Handling the dismantled material and generated waste and  transport to 
recycling/storage  destinations, 

• Demolition of buildings to the foundations , 
• Removal of underground pipes and structures situated below buildings 

ground, 
• Backfilling of pits with debris generated during demolition works at v1 NPP (if 

debris cannot be recycled or reused) or with clean debris from the a1 NPP. 
After these activities, terrain conditioning and landscaping will be performed 
and finally recycling/disposal of produced waste. 

2.8.5 Release of decommissioned materials into the environment 

The ideal approach to manage materials from NPP decommissioning is, from the 
environment point of view, their decontamination and release from administrative control 
for unrestricted use. The project BIDSF C10 "Release of decommissioned materials" is 
performed for purposes of continuous monitoring of materials in order to decide on their 
possible release from administrative control. This project aims is  supply  equipments 
assigned for classification and selection of materials generated in course of V1 NPP 
decommissioning, in a manner allowing for their use in accordance with applicable laws.  

The decision on the future use, including final disposal alternatives will depend on the 
radiological features of the material. Radioactive and non-active materials from the NPP, 
forming part of the V1 NPP site release process, will pertain to these two streams: 

• Waste released from administrative control is generally referred to as "free 
release" or "clearance", meaning that no further material control from the 
point of view of radiation protection is required. Such waste can be 
recycled/disposed of in accordance with waste management laws (Waste 
Act). 

• Material with radioactive contamination exceeding the clearance values will 
be transported to facilities for further RAW processing.  

The release of radioactively contaminated materials aims to achieve effective V1 NPP 
decommissioning, while securing sufficient protection of public against ionising radiation. 

Release of material generated  from the nuclear power plant decommissioning is subject to 
authorisation by the Public Health Authority of SR according to the Act No. 355/2007 Coll. 
on Protection, Support and Development of Public Health and on Amendments and 
Supplements to Certain Acts, as amended, § 45 paragraph 5, "Permission to release 
radioactive substances and radioactively contaminated subjects produced or used in 
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activities resulting to irradiation, which were carried out with  a permission by the PHA SR, 
under  administrative control”. 

Only will be released into the environment non-contaminated or low-contaminated 
materials with mass activities below the release level values established by the Annex No. 
8 to the Regulation No. 345/2006 Coll. and at the same time meeting the criteria for 
release of radioactive substances into the environment provided by the part II. of the 
Annex No. 3 to the Regulation No. 345/2006 Coll. According to the point 3, part II. of the 
Annex No. 3 to the Regulation No. 345/2006 Coll., the release criterion pursuant point 2, 
part II. of the Annex No. 3 to the Regulation No. 345/2006 Coll is considered as fulfilled if 
the average effective dose to  an individual of the critical group of public does not exceed 
in any calendar year the value of 10 µSv while, at the same time, the collective effective 
dose does not exceed 1 manSv. 

In order to measure the activity of the contaminated materials classified for release from 
administrative control, in the framework of the BIDSF project, four work stations have been 
provided and equipped with respective tools and a central software for registering data 
from monitored material. At work stations, radiological characterisation of materials will be 
carried out not only by measuring and evaluation of volume activity and surface 
contamination activity but also a radiological characterisation control will be performed. 

 The 4 work stations are: 

• Work station with a large-volume measuring chamber 
• At this station a large-volume measuring chamber will be placed in the 

delivery track corridor at the border of the controlled zone and will work in 
shielded regime. 

• Work station for measuring of large-volume materials  
• At this station a large-volume measuring facility with a large-volume 

container will be placed. 
• Work station for large-volume material  
• At this station, to be situated outside of the controlled zone of V1 NPP, large-

scale construction components of V1 NPP equipments will be controlled. 
Measuring facilities will consist in devices for measurement of surface 
contamination and local gamma spectrography systems. 

• Work station for release of building structure components  
• This station will be used for release of surface contaminated structural parts 

of V1 NPP. Measuring facilities will consist in devices for measuring of 
surface contamination of large-scale components, working in scanning 
regime, devices for measuring of surface contamination and local gamma 
spectrography systems. 

The equipment of the work stations will also include manipulation mechanisms and scales. 
Documentation on metrological certification and calibration will be available for all applied 
measuring devices. 

The locations No. SO 800-2:V1, SO 800/c:V1, SO 490-2:V1 and the newly constructed  
No. 510/2:V1 serving the temporary storage of released material for purposes of PHA SR l 
have been adjusted to accommodate the monitoring equipments and logistics. 

Various materials will be released into the environment, such as: metal, thermal isolation, 
construction waste and soil, large-volume and large-scale materials and parts of buildings. 
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Materials will be released in form of fragmented metal materials in pallets and construction 
material waste in containers. Large-volume and large-scale materials and parts of 
buildings will be measured in situ. 

The total material amount to be released is ca 722 thousands tonnes. Out of the total 
amount of 235 thousands tonnes of primary circuit material, 228 thousands tonnes are 
expected to be released and7 thousands tonnes of radioactive material will have to be 
further processed as RAW. All the individual activities performed are optimised to produce 
as little as possible adverse influence on the working environment, workers and 
surroundings of the nuclear facilities V1 NPP. 

2.8.6 Restoration of the site into the final condition 

The main objective of this activity is the remediation of the territory before the beginning of 
the final survey, with the objective to release the territory from the control regime. 

Contaminated superficial and substratum (non-saturated) soil and rock on the outside 
areas  will be decontaminated or processed as necessary at the Bohunice Processing 
Centre of RAW, until the contamination level is lower than the values for the determined 
locality usage. Finally, the superficies of the site will be conditioned so as to match with the 
surrounding field.  

Contamination of groundwater has been registered at the site; this fact will have to be 
considered when planning the correction measures. It has been concluded that 
groundwater in the proximity of one of the boreholes is contaminated with tritium and it is 
also presumed that there are leakages from the sewage system, tanks and the spent fuel 
pool. For this reason, it will be necessary after the decommissioning process, to carry out 
groundwater contamination monitoring by means of a net of boreholes, in compliance with 
the site restoration plan, to complete and extend the existing net of boreholes according to 
the needs and the results of the analyses performed during the initial radiological survey 
by which the groundwater contamination was evaluated. 

It is presumed that the volume of contaminated soil that will have to be decontaminated in 
order to release the site for new industrial use is approximately 170 m3. The volume of soil 
contaminated by other non-radioactive polluting substances is estimated at about 320 m3. 

If so required, the activity would also comprise site restoration works in case this will be 
deemed necessary due to measured contamination above the release levels in the first 
stage of examinations within the final site survey. 

Site restoration works in course of the Stage II of decommissioning will be performed in an 
integrated manner and in parallel to the demolition and removal of foundations. 

Final examination and site release  

The main target of this activity is to carry out the final radiological survey at the end of the 
decommissioning process and prepare the documentation to be submitted to the 
authorities in charge. 

Radiological control of non-contaminated and decontaminated outer spaces will be carried 
out in order to prove that levels for release of the site for restricted use, set by the 
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competent authorities, have been kept. If it is not possible to show that these values have 
been kept the failing spaces or soils will be restored again. 

GROUPS OF AUXILIARY ACTIVITIES 

2.8.7 Management of other and dangerous waste (conventional waste) 

The preferred approach in case of conventional (non-active, non-contaminated) wastes will 
be their valorisation (recycling or reuse). Waste will be disposed at dumping sites only if no 
other possibility is available and the capacity of the surrounding dumping sites is sufficient. 
Management of diverse types of conventional waste and their destinations are summoned 
up by the following table. 

Waste flow Modification Destination  

Conventional waste Size and volume reduction: 

- pressing 

- Crushing  (concrete) 

- fragmentation 

 

Valorisation/disposal 

Decontaminated material  Valorisation/disposal 

Hazardous  waste  Valorisation/disposal 

Conventional wastes out of V1 decommissioning will be handled in common manner like in 
cases of non-nuclear industrial facilities and sites (recycling, filling up of construction pits, 
transport to dumping sites, if applicable). A basic prerequisite is constituted by separation 
of waste into categories at the place of its generation (other, hazardous and waste types 
according to the Regulation of the Ministry of Environment SR No. 284/2001 Coll. on the 
Establishment of a Waste Catalogue). That is to say, these wastes will be sorted according 
to the Waste catalogue and will be valorised or disposed of according to the possibilities 
given for the individual waste types. 

Generation of waste of three groups is expected: 

• Waste assigned for back-filling of foundations pits created through demolition 
of buildings - construction debris conditioned by a crushing machine into the 
necessary size, with separation of reusable metal waste. 

• Waste for free reuse - waste will be transported out of the JAVYS, a.s. site 
and which can be used as secondary raw material directly without further 
conditioning, once it has been partially conditioned and sorted out or 
recycled. This concerns mainly metal waste from dismantling and metal 
waste separated out of construction debris. 

• Waste not suitable for free reuse - wastes in the categories of "other" or 
"hazardous", which will be transported out of the JAVYS, a.s. site for 
valorisation or disposal. These are, e.g. floor materials, thermal roof 
isolation, suspended ceilings, external panels, waterproof isolations, floor 
claddings, wood products, sanitary facilities and similar. 

Material valorisation of construction waste 

Valorisation of non-radioactive construction wastes will be performed by means of 
mechanical modification - crushing, separation and fragmentation of the individual 
materials. Valorisation will aim at obtaining secondary raw materials (metal) and backfilling 
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materials for use on site. Mobile crushing equipments will be applied to this end, provided 
by the unit responsible for demolition works for each project separately. The crushing 
device capacity will be adjusted to the scope of buildings to be demolished, or 
alternatively, a new mobile sorting and crushing facility will be provided to perform material 
valorisation of suitable construction wastes, with a total recycling life cycle capacity of 
appr. 500.000 tonnes (± 10%). The total life cycle of the crushing machine will be 11 to 13 
years. The crushing machine will be applied over the whole process of V1 
decommissioning. 

The new crushing machine shall have a min. capacity of 300 t/h and will allow for 
separation of iron reinforcements from concrete and separation of crushed concrete 
according to the particle size. The maximum input material size on will be 1,100 x 900 mm. 
The maximum size of crushed products shall not exceed 5 cm. 

Construction iron will be, after separation from concrete, fragmented according to transport 
requirements. 

The priority of conventional waste management is to enhance the recycling level of 
construction and demolition materials which will not be transported out of the JAVYS, a.s. 
site considering the necessity of their utilisation for backfilling of construction pits of the 
demolished buildings themselves. Thanks to such waste utilisation the traffic on road will 
be released considerably. Only materials assigned for disposal or valorisation by 
organisations specialised on recycling and disposal of the individual waste types will be 
transported out of the site. 

Hazardous wastes may be collected at the waste collection yard or at the storage of NW at 
the JAVYS site or directly in suitable, properly labelled containers located close to the 
buildings to be demolished and protected against leakage, theft and climate conditions. 
Construction material containing asbestos must be stabilised prior to transportation to a 
dumping site.  

2.8.8 Modification of systems and equipments and mounting of new equipments for 

decommissioning purposes 

The main objective of this activity is to prepare the reactor building, the auxiliary building 
and, if necessary, other locals and outdoor spaces for dismantling and hence facilitate the 
performance of subsequent activities and minimise time consumption and collective doses. 

The following activities belong herein: 

• Construction of a recycling line for non-radioactive construction waste. 
• Establishment of a dumping site for recycled material. 
• Acquisition of personnel facilities and equipment. 
• Construction of a specialised fragmentation work station for activated 

components. 
• Construction of a specialised fragmentation work station for contaminated 

facilities of the PC. 
• Mounting of manipulators for purposes of fragmentation of RPV and fittings. 
• Mounting of manipulators for purposes of fragmentation of contaminated PC 

equipments. 
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• Acquisition of specific containers for activated and contaminated equipments 
(RPV, PC equipments, Mogilnik ...). 

• Systems modifications or adaptations (electricity, telephone, water, draining 
of sewage water, waste collection and similar). 

• Reconstruction of LAN infrastructure and telecommunications. 
• Modification of ventilation air systems in the reactor hall in order to prevent 

air contamination and radioactivity release into the surroundings. 
• Construction of necessary elevators and transport openings, lifting devices 

for moving large components from/into the reactor building. 
• Acquisition or leasing of special equipments required for decommissioning 

works and transportation of decommissioned waste (as necessary). 
• Identification and labeling of equipments and boundaries of contaminated 

and non-contaminated places according to the individual systems. During 
dismantling planning will be carried out according to the individual zones to 
be decommissioned; planning identifies all preparatory measures applicable 
to a given part of the plant. 

• Disconnection of ISFSF and BPP (auxiliary building). 
• Mounting of a washing room. 

Activities will also comprise conditioning and modification of other locals and outdoor areas 
to adequate for their utilisation during the Stage II of decommissioning, such as buildings 
accommodating the turbine, storage areas, the maintenance halls and other outdoor 
buildings. 

2.8.9 Operation, control and maintenance of auxiliary systems 

In order to achieve reliable operation during the decommissioning stages it is necessary to 
carry out supervision and maintenance of remaining systems in order to assure operational 
applicable prescriptions for  full or restricted operation. If a system reduction is performed 
during the decommissioning process, a readjustment or updating of operational 
prescriptions and provisions for maintenance and supervision of equipments is required. 

General requirements to maintenance of equipments in the NPP are: 

• To comply with the valid legal provisions of SR, EU and recommendations by 
IAEA, 

• To secure nuclear safety and radiation protection in any operational phase, 
• Keep operational technological equipment in good technical state in respect 

to reliability, 
• To focus on the quality of any activities when carrying out maintenance 

tasks, 
• To ensure technical safety. 

In difference to maintenance of traditional industrial facilities, in a nuclear power plant, the 
factor of radioactive radiation has to be considered since it represents a certain risk for the 
maintenance personnel. This risk must be taken into consideration in respect to the 
general requirements as follows: 

• The effective doses to which personnel is exposed during maintenance 
works must be minimised - ALARA principle. 

• Maintenance will be carried out taking into consideration the 
recommendations of supervisory organism and IAEA. 
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• It is indispensable to allow for inestimable experience gained in its own 
operation and during completed decommissioning of other NPPs. 

• Maintenance tasks are carried out under an effective system of prevention of 
human errors. 

• The maintenance unit is to keep the special appliances, manipulators and 
other equipment for special maintenance tasks in good technical condition. 

• Maintenance works are carried out so as to possibly minimise the direct and 
indirect maintenance costs. 

The following maintenance tasks will be carried out during decommissioning following the 
1. stage of decommissioning: 

•  Preventive maintenance. 
•  Corrective maintenance. 
•  Predictive maintenance. 

2.8.9.1 Control and maintenance of systems applied during decommissioning 

Planning of maintenance and repairs is to continue during the decommissioning process 
like in course of normal operation. Equipments assigned for decommissioning will be in 
short time will be gradually excluded from the work. Some equipments will be needed until 
the very end of the decommissioning process of technological systems and will be 
removed as last. Control and management system and groups of systems which belong to 
the most important ones in the decommissioning process, are described in the following 
chapters. 

2.8.9.2 Control and supervision systems 

Control and supervision systems can be divided, as to the functions, into these three 
subsystems: 

• Supply systems, 
• Supervising systems, 
• Information systems. 

Control and supervision systems serve the purpose of securing a safe operation of the 
system. They provide for supervision of operational processes, control of operational 
parameters and deviations from them, protection of equipment against dangerous 
operation stages, remote transfer of measured values, command of operational 
components, automatic keeping of set values, starting of reserve equipment together with 
signalisation notifying the personnel in case of non-compliance with required parameters 
and similar. 

The required condition of equipment operation is fulfilled when the prescribed operational 
values depending on the type of the operated equipment are observed (e.g. pressure, flow 
volume, speed, level height and similar). 

System of supervision and control of operational equipment is situated in switch boards 
and SKR panels. 

Maintenance is performed according to maintenance planning through yearly and long-
term plans. Updating of plans is provided by means of IT systems of automatised 
maintenance process management. The system provides complex information on the state 
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of the equipment, allows for notifications on break-downs, creation of tasks and work 
instructions. 

2.8.9.3 Air technical systems 

Air technical systems (air-conditioning, heating, cooling and ventilation) provide for suitable 
working conditions for personnel and technological equipments. Prevention of leakage of 
radioactive substances through air technical systems into the atmosphere is provided by 
means of aerosol filters and filters of air conducted away from locals in which activity can 
occur. Upon filtration, air is released through the ventilation stack into the atmosphere. 

The required condition of equipment operation is fulfilled when one of the aggregates of 
the given system is operational, while keeping the prescribed operational parameters (e.g. 
air flow volume, humidity, temperature, pressure on entry, pressure on exit, pressure drop 
on filters, reduced pressure in HP and similar). 

The air technical systems considered are as follows. Circulation systems and air supply 
systems to spaces and rooms with active operation are situated in the reactor building. 
Most of the supply and exhauster air technical systems are situated in the rooms of the 
longitudinal and lateral intermediate building. An exhauster system provides a reduced 
pressure in air proof spaces and other rooms with contaminated equipments.  

The system ARSOZ provides complex information on the state of the equipments, allows 
for notifications on break-downs, creation of tasks and work instructions. Workers of the air 
systems maintenance unit carry out corrective maintenance on the basis of the issued 
instructions as well as planned maintenance in prescribed periods. 

The periodicity of maintenance is determined by operational procedures applicable for air 
technical systems of the reactor building, BPP (auxiliary building) and PB (operational 
building). 

2.8.9.4 Radiation control system 

Radiation control systems are determined for control of the radiation levels in the 
operational locals of the NPP with operation in course (HVB - main production building, 
BPP - auxiliary building and the ventilation stack). A systematic control of activity levels in 
individual environmental points is provided for in the surroundings of the NPP. From the 
functional point of view are provided: radiation monitoring (RM) of the working 
environment, RM of the technological process, discharges and the NPP surroundings and 
RM of persons - dosimetric control. Monitoring is secured by means of a centralised 
autonomous supervision-measurement system of radiation monitoring that allows for 
continuous measuring of the monitored parameters. 

The required operational condition is continuous surveyed and secured by a central IT 
system of RM. 

Operational work stations of the central system are the radiation control room, supervision 
rooms of the two units, TPS in the permanent shelter below the administration building and 
in the building of the Laboratory of Radiological Environmental Monitoring (LRKO). 
Detectors of the centralised measurement system are placed in all operative rooms 
significant from the point of view of RM. 
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Our objective is to ensure a safe condition of the equipments by means of organised 
systems maintenance. Maintenance is performed according to maintenance planning 
through yearly and long-term plans, applying an IT system of automatised maintenance 
process management. The system ARSOZ provides complex information on the state of 
the equipments, allows for notifications on break-downs, creation of tasks and work. 
Workers of the maintenance unit of radiation monitoring equipments carry out corrective 
maintenance on the basis of the instructions generated by the system as well as planned 
maintenance in prescribed periods. 

The periodicity of maintenance is determined by operational procedures for Radiation 
Monitoring in HVB (main production building) and BPP (nuclear auxiliary building). The 
yearly plans are introduced into the ARSOZ system which generates instructions to carry 
out regular control and maintenance of equipments. 

2.8.9.5 Service water supply system 

Service water supply systems consist out of a reservoir unit (tank or pit), a pumping unit, a 
pipe system for distribution of  water to the individual components to be cooled, a system 
of return pipes leading into the draining collector of used heated water and a device to cool 
de water  (cooling towers). The system provides for pumping of service water, its draining 
and repeated cooling and usually works in a closed circuit (tank-pump-component-cooling 
tower-tank). 

The pumping unit together with the reservoir tank represents an auxiliary system with non-
active water located in a separate building. The pipes are placed in pipe channels that 
enter into the building to feed components. Here, the pipes branch out into the individual 
components. The return line leads again through the pipe collector to the cooling device 
(ventilation cooling tower) from where service water flows back to the reservoir tank. 

Organised maintenance of service water supply system secures prevention of break-down 
situations and system operation failures. Maintenance of the facility is carried out 
according to planning determined in yearly and long-term plans provided for by the ARSOZ 
system. Pursuant to instructions issued by the ARSOZ system, workers of the 
maintenance unit (of pumping devices, turning machines, armatures, servo-armatures, 
regulation valves and their equipment) carry out corrective maintenance as well as 
planned maintenance in prescribed periods. 

The periodicity of maintenance is determined by operational procedures applicable to the 
given operational equipment or system. The facility supervisor participates in drafting of 
yearly maintenance plans to be introduced into the ARSOZ system which generates 
instructions for regular control and equipment maintenance. The maintenance period and 
extent are determined by the plant leader and are provided for in the respective operation 
manuals. 

2.8.9.6 Energy supply systems 

Electric energy supply systems play an important role and hence must be paid due 
attention. Considering that they belong to specific equipments they must fulfil specified 
parameters and a required technical condition. These systems are subject to particular 
provisions and checks. These systems are to supply the individual consumers with electric 
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energy according to the required parameters and safety conditions, (e.g. suitable isolation, 
current and voltage protection, separation of circuits, isolation of active parts, setting up 
barriers and similar). 

In decommissioning conditions, focus is put on supply with energy of important electrical 
consumers necessary for securing of a failure-free decommissioning process. In this 
period, distribution lines for illumination of building structures play a crucial role. 

The electric equipment is placed in the respective main switch board rooms to which 
secondary switch boards are connected which are placed close to consumers electrical 
bars. From the secondary switchboards electricity is distributed by cable lines to the 
individual consumers. Room illumination circuits in buildings are projected as separate 
circuits. 

Maintenance of the electrical installations is carried out according to planning determined 
in yearly and long-term plans by means of the ARSOZ system. Apart, a special system of 
revision management applies to specific equipments. As a rule, revisions are carried out 
on the basis of updated project documentation in respect to electricity supply and the initial 
revision report on the facility condition. Regular revisions of the electric facilities are carried 
out periodically as established by the applicable legal provisions for specific equipments. 

The periodicity of maintenance is determined by operational procedures. The equipments 
are subject to general maintenance according to the yearly maintenance plans and, apart, 
repeated equipment revisions are carried out according to maintenance procedures. The 
facility supervisor participates in drafting of yearly maintenance plans to be introduced into 
the ARSOZ system which generates instructions for regular control and equipment 
maintenance.  

2.8.9.7 Lifting devices 

The purpose of lifting devices is to provide the movements of loads of different size and 
weight during  dismantling operations, fixing of the individual components prior to division 
of fragments (e.g. pipes) and similar. 

In the context of nuclear facility decommissioning, lifting devices constitute a significant 
element of dismantling activities, with extraordinary requirements as to their functionality, 
reliability and safety. 

Maintenance of the facility is carried out according to planning determined in yearly plans, 
lubrication plans and long-term plans provided for by the ARSOZ system. Lifting devices 
belong to the specific equipments and are subject to a special system of revision checks 
management. 

2.8.9.8 Control and maintenance of building structures  

From the functional point of view, building structures represent a significant barrier 
preventing the diffusion of radioactive substances into the environment. In course of 
decommissioning activities, increased occurrence of aerosols, particles due to material 
fragmentation, generation of liquid and solid RAW can be expected and there is a certain, 
even if remote, risk of their diffusion into the environment, spreading out of contamination 
and affecting exposure of public. Therefore, it is essential to maintain building structures in 
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good technical state, focusing on leak proofness of isolations of roof structures, wall 
penetrations structures etc. 

Maintenance of building structures is based on the executive project documentation, 
including amendments and supplements on the performed changes of structural character. 

2.8.9.9 Security (security and health protection at work (SHPW), fire protection (FP), 
nuclear, physical security) 

2.8.9.9.1 Radiation protection 

Within the process approach of the integrated management system applied by JAVYS, a.s.  
"Radiation protection" forms part of the process "Security". The radiation protection 
concept is based on requirements and international recommendations issued by IAEA; 
ICRP, further on IEC and ISO standards and criteria and national provisions on radiation 
protection of personnel working with radiation sources in conditions defined by 
technological processes. JAVYS, a.s. has provided a summary of legal provisions valid in 
SR in the sphere of radiation protection, a description of the working environment radiation 
control system, protection of persons against exposure to ionising radiation, definition of 
zones subject to radiation control and work management in these zones in the sub-
process guidelines "Radiation protection" and in operational documentation. 

Radiation control of working environment focuses on health protection and monitoring of 
observance of radiation protection rules in the locals of the controlled zone.  

2.8.9.9.2 Basic principles of radiation protection 

The radiation protection system of the Jadrová a vyraďovacia spoločnosť, a.s. is based  on 
the following basic principles: 

• Activities that can result in irradiation may be only carried out if it is justified. An 
activity resulting in irradiation is justified if the health damage potentially caused 
by the activity is outweighed by the expected advantages it brings for the 
individual or society (principle of justifiability). 

• Anybody performing activities resulting in irradiation is obliged to ensure that the 
number of exposed persons, level and probability of them being irradiated be 
permanently kept as low as can reasonably be achieved considering economic 
and social perspectives (the so called ALARA principle of protection 
optimisation). 

• Anybody performing activities resulting in irradiation is obliged to reduce radiation 
total personal doses in individuals from all performed activities to values below 
the irradiation limits set by the regulation no. 345/2006 Coll. (so called principle of 
limiting personal doses). 

• Observance of basic principles and standards of safety culture at all 
management levels of the company pursuant to BZ/JB/SM-02 (safety culture). 

• Projects, operational provisions, procedures and other documentation of work 
with sources of IR must comprise in-depth protection in order to compensate for 
potential operational events in respect to radiation protection (principle of in-
depth protection). 

Any activities carried out in presence of ionising radiation sources are, prior to permission, 
during and after their performance, subject to optimisation of radiation load according to 
the valid national laws and the internal system of quality assurance.  



 

2nd stage of  NPP V1 decommissioning Jaslovské Bohunice                            
PES according to Act                     

č. 24/2006 Coll 

 

Page 40 of 84 

Radiation protection of workers carrying out activities resulting in irradiation is assured in 
particular by: 

• Justification of activity and optimisation of radiation protection of working 
conditions including prior evaluation of the character and extent of a possible 
threat to workers' health, risks connected to the planned activity and regular 
re-evaluation considering the operational experience,  

• Demarcation of supervised zones and controlled zones at the work place, 
focusing on estimation of expected irradiation during standard operation and 
probability and extent of potential irradiation, 

• Categorisation of workers, 
• Ensuring permanent monitoring of radiation protection, regulatory and control 

measures, providing the work station with appliances, equipments and tools 
in sufficient number and quality in order to enable the measurements 
determined in the monitoring plan, emergency plan or the quality assurance 
program, providing workers with personal worker protection equipment with 
adequate shielding effect and protective tools, 

• Monitoring of working conditions in determined protected zones and, where 
necessary, also by means of personal monitoring, 

• Health attendance. 

All persons working in the controlled area are subject to control and regulation of 
irradiation. Monitoring of radiation load in the individual employees and suppliers and 
measurement of received doses during work in environment with ionising radiation is 
basically carried out by means of a film badge dosimeter. Any person working with sources 
of ionising radiation is at the same time obliged to wear operative electronic signal 
dosimeter and, if prescribed, also a supplementary thermoluminescent dosimeter. Apart, 
measurement of internal contamination by radionuclides is provided for in form of regular 
examinations and following activities bearing higher risks (such as activities with increased 
risk of inhalation of radioactive aerosols). 

Any new activities to be carried out in the controlled zone of V1 NPP must be described in 
detail in the respective project or work plan. Any such activity/work process must include a 
chapter on radiation protection that shall indicate all safety measures and calculated 
expected doses in accordance with the directive BZ/RO/SM-02 "Enforcement of the 
ALARA principle". These work processes are subject to permission by the radiation 
protection department. If these activities are significant from the point of view of radiation 
protection they will be examined by the supervisory authority (PHA SR) or by the ALARA 
Commitee. Activities in the controlled zone are performed upon the Radiation instruction.  

The character of the activities determines the extent of radiation monitoring: 

• Monitoring of dose rate level in the working environment. 

• Monitoring of volume activity of radioactive aerosols in the working environment, 
ahead of and behind the aerosol filters. 

• Monitoring of surface contamination of working surfaces, equipments (tools), 
transport routes and means (mobile dosimetric systems). 

• Monitoring of contamination levels and radiation loads of personnel. 
• Monitoring of gaseous discharges from ventilation systems. 

• Monitoring of activity and radionuclide composition of RAW. 
• Monitoring of dose rates of the processed product. 



 

2nd stage of  NPP V1 decommissioning Jaslovské Bohunice                            
PES according to Act                     

č. 24/2006 Coll 

 

Page 41 of 84 

• Monitoring of discharged liquid effluents. 

2.8.9.9.3 Monitoring of gaseous and liquid discharges 

Monitoring of discharges in course of decommissioning is carried out by the control 
measurement system of gaseous and liquid discharges. Monitoring of liquid discharges 
from nuclear facilities in Jaslovské Bohunice is organised in stages, that is to say, 
discharges of the individual appliances (according to the principle of monitoring at the 
source) and of the whole locality are monitored. Continuous monitoring is carried out at the 
obj. 880 (discharge water control station) - water conducted to the Dudváh recipient and 
obj. 368 (monitoring station of discharge water activity) - water directed to the Váh 
recipient. 

The air exhausting system in the controlled zone provides for transfer of air, filtered on 
absolute filters with 99.95% effectiveness for 0.3 micron particles according to respective 
operational specifications, to the ventilation stack of V1 NPP by means of an exhausting 
system operating in reduced pressure regime. The ventilation system provides for a fast air 
renewal in the individual types of rooms (non-attended, semi-attended and attended) and 
also guarantees suitable climatic conditions (temperature, relative humidity). 

2.8.9.9.4 Safety 

The basic function of the sub-process "Standard safety" is based on the requirements of 
the Act of NC SR No. 124/2006 Coll. on Safety and Health Protection at Work, the Act of 
NC SR No. 311/2001 Coll. Labour Code and the Act of NC SR No. 314/2001 on Fire 
Protection, in respect to: 

• Provision of fire prevention at JAVYS, a.s. and supervision in the frame of 
safety and health protection at work, SHPW (supervision of BTS - safety-
technical services and PO - fire protection technicians), 

• Maintenance and processing of documentation related to SHWP and OPP - 
protection against fire, 

• Provision of checks, revisions and repairs of fire extinguishers. 

Safety and health protection at work is determined by the respective basic quality directive 
BZ/KB/ZSM. Its objective is to set basic conditions for safety and health protection at 
work, exclude or reduce occurrence of work accidents, work diseases and other health 
damages owing to work and rule on liability, competencies and processes in respect to 
performance of tasks in the frame of SHPW at JAVYS, a.s. 

2.8.9.9.5 Nuclear safety 

The main objective of the sub-process "Nuclear safety and licensing" is determined by 
requirements of the Act of NC SR No. 541/2004 Coll. on Peaceful Usage of Nuclear 
Energy (Atomic Act) and corresponding regulations issued by the Nuclear Regulatory 
Authority of SR (ÚJD SR) related to: 

• Assessment and independent evaluation of nuclear facilities operation from the 
point of view of nuclear safety (monitoring of parameters of nuclear safety and 
operational reliability, activity of the nuclear safety committee). 

• Assessment of the extent and content of modifications of NPP and evaluation of 
their impacts on nuclear safety. 
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• Registration of nuclear materials as required by international guarantees given 
by Slovak Republic. 

• Notification and analysis of operational events at the JAVYS, a.s. Nuclear 
facilities (organisation of the activity of a break-down commission, monitoring 
and evaluation of tendencies in respect to operational events at the JAVYS, a.s. 
Nuclear facilities, notification of events to supervisory authorities as required by 
law). 

• Maintenance of safety documentation on the JAVYS, a.s. Nuclear facilities and 
specified operational documentation in respect to nuclear safety (safety news, 
limits and conditions of safe NPP operation, reliability analyses, emergency 
operation prescriptions, prescriptions assessed and authorised by the nuclear 
regulatory authority (ÚJD SR). 

• Coordination of intercourse with supervisory authorities of SR (methodical 
management of intercourse with supervisory authorities, preserving of writs 
issued by supervisory authorities). 

• Obtaining of approval or authorisation of necessary activities by the supervisory 
authority (ÚJD SR). 

2.8.9.9.6 Physical security  

Protection against theft and other threats is ensured by physical security provided 
according to the Act No. 541/2004 Coll. Physical security is subject to liability of the 
authorisation holder in the extent of the authorised activity. The authorisation holder 
(JAVYS, a.s.) guarantees by meeting the requirements of the Regulation of ÚJD SR No. 
51/2006 Coll. that effective protection of nuclear materials, RAW, building structures and 
technological equipments is guaranteed on the basis of their categorisation. The main 
objective of this protection is to reduce to the maximum extent the risk of misuse of nuclear 
facilities and nuclear materials for purposes of threatening the life and health of persons 
and environment. The physical security issue is subject to separate documents called 
"Physical Security Plan" for each nuclear facility. This plan defines the physical security 
level, technical means to be applied and similar. In course of gradual decommissioning of 
equipments the requirements on physical security levels will be modified as required. 

2.9 Substantiation of the necessity of the proposed activity in the given location 
(its pros and cons) 

According to Government Decree SR no. 801/1999 and in accordance to conditions about 
accession to European Union, the first unit V1 NPP was shut down on 31st December, 
2006 and the second unit V1 was shut down on 31st December, 2008. Additionally, 
nowadays, also at Bohunice site, there are two additional nuclear units with VVER 440/V-
213 pressurized water reactors (named NPP V2), which were commissioned in 1984 and 
1985 respectively, and another nuclear power plant (named NPP A1) in decommissioning 
process.  

The only possible location for activities related to dismantling of equipment and demolition 
of facilities is the place itself. In the other hand, the most effective way for disposal solid 
RAW is to construct new facilities at adequate place available in controlled area NPP V1 
and after small reconstructions will be adequate to work with contaminated materials. The 
principal advantages of this location are related to proximity to all places where the RAW 
will be collected and to transport corridors. The main aim of after-removal decontamination 
in new workplaces will be to reduce the surface materials contamination to the level that 
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allows the location of these materials into the environment according to Slovak 
environmental law. This aim will be successful in getting minimum creation of secondary 
RAW that can be produced again minimizing costs and maximizing social benefits with a 
minimum impact to the environment. 

2.10 Total costs (tentative costs) 

Total cost estimate for the whole decommissioning process of V1 Bohunice Nuclear Power 
Plant is 1.141.295.594 €, valued in €2011. From this total amount, cost estimate for the 
decommissioning Stage I is 454.506.726 € (128.101.926 € of them for pre-
decommissioning). Cost estimation of decommissioning during Stage II is 686.788.868 €. 

2.11 Municipality concerned 

Affected municipalities, included in a circle of 5 km centred on the centroid of V1 NPP are 
as follows: Jaslovské Bohunice, Ratkovce, Žlkovce, Nižná, Pečeňady, Veľké Kostoľany, 
Dolné Dubové, Malženice and Radošovce. 

2.12 Self-governing region concerned 

Trnava Self-Governing Region. 

2.13 Authorities concerned 

District Environmental Office Trnava. 

District Environmental Office Piešťany. 

District Environmental Office Trnava – Permanent Office in Hlohovec. 

Regional Public Health Office in Trnava. 

Regional Directorate of the Fire and Rescue Corps in Trnava. 

District Office Trnava, Civil Protection and Crisis Management Department. 

District Office Piešťany, Civil Protection and Crisis Management Department. 

District Office for Road Transport and Land Communications Trnava. 

District Office for Road Transport and Land Communications Piešťany. 

2.14 Approving authority 

Nuclear Regulatory Authority of the SR. 

Public Health Authority of the SR. 

Regional Environmental Office Trnava. 

2.15 Departmental authority 

Ministry of Economy of the SR. 
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2.16 Type of the required permission for the proposed activity in accordance with 
special regulations 

Permit to implement the proposed activities in the area of interest is required according to 
the following legal regulations:  

- Act No. 50/1976 Coll. on Territorial Planning and Construction Order (so-
called Construction Act, or Building Act) as amended by later regulations. 
Basic requirements for building removal permission.  

- Act No. 541/2004 Coll. on Peaceful Use of Nuclear Energy (so-called Atomic 
Act), amended by Act No. 94/2007 Coll. Basic requirements for 
decommissioning permission. 

- Act No. 355/2007 Coll. on Protection, Support and Improvement of Public 
Health (so-called Public Health Act). Basic requirements for activities leading 
to irradiation.  

2.17 Statement on anticipated transboundary impacts of the proposed activity 

The environmental impacts from the proposed activity must be considered negligible in 
comparison with usual impacts of V1 NPP units in operation added to the rest of facilities 
located at the nuclear energy complex of the Bohunice site. All impacts of radiological 
character are restricted to the site of the decommissioned power plant, with some non-
radiological and socio-economic impacts extended to municipalities from a broader 
threatened area (districts of Trnava, Piešťany and Hlohovec). According to this, the 
proposed project does not fall under the provisions of the Espoo Convention1, because no 
significant transboundary impacts are expected at any stages of the decommissioning 
activity. Furthermore, the decommissioning is not in the Annex 13 of the Act as an activity 
that is obligatory to international assessment. 

                                                

1
 The Espoo Convention on Environmental Impact Assessment in a Transboundary Context was ratified by the Slovak 

Republic on 22nd November 1999 and it came into force on 17th February 2000. 
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Graph No. 6. Distance from V1 NPP to state boundaries 
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3 BASIC INFORMATION ON CURRENT ENVIRONMENTAL CONDITIONS IN THE 

CONCERNED AREA 

3.1 Characteristics of the natural environment, including protected areas [e.g. 
proposed protected bird areas, areas of European importance, a continuous 
European system of protected areas (Natura 2000), national parks, protected 
landscape areas, water conservancy areas] 

3.2 Landscape, stability, protection, scenery 

3.3 Population, its activities, infrastructure, cultural/historical values of the area 

3.4 Current environmental quality, including health 
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4 BASIC DATA ON ANTICIPATED IMPACTS OF THE PROPOSED ACTIVITY ON 

THE ENVIRONMENT, INCLUDING HEALTH, AND ON POTENTIAL MITIGATION 

MEASURES 

4.1 Requirements for inputs 

4.1.1 Land required 

4.1.1.1 Total land requirements 

The proposed activity does not require new occupation of land. 

4.1.2 Water consumption 

The same actual water sources (surface and groundwater) will be used at 2nd Stage of V1 
NPP decommissioning. 

4.1.2.1 Surface water 

The Jaslovské Bohunice nuclear complex is currently supplied with potable water from two 
branches of the distribution pipelines managed by Trnava Water Supply Company 
(TAVOS, a.s. Piešťany). The performance of proposed activity will not require the new 
water sources. 

4.1.2.2 Groundwater extraction 

Presently, there is no potable water supply from ground water sources in V1 NPP and 
there is no intention to extract groundwater during the proposed activity period. 

4.1.2.3 Estimates of water consumption 

For the estimation of water consumption, the following planned decommissioning activities 
should be taken into account:  

• Drinking water consumption consists of water consumption for personal hygiene of 
the staff; in 2012 it was about 150 thousand m3, during the decommissioning 
activity the volume will be decreased gradually.  

• Technological water for the cooling of technological equipment and in heat 
exchangers, estimated volume is about 1 mil.m3 per year at the beginning of 
decommissioning and gradually the consumption will decrease. 

• Demineralised water for the decontamination. 

• Water for RAW treatment and conditioning  
• Water for steam production. 

In order to have a general characterization of water consumption during the 2nd Stage of 
V1 NPP Decommissioning, the following figures shall be considered per each activity to be 
performed: 

Tab. No. 1. Estimates of water consumption 

2nd Stage of V1 NPP decommissioning item 
Demineralised 
water (m3) 

Steam 
(t) 

Total amount 
(m3) 
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Tab. No. 1. Estimates of water consumption 

2nd Stage of V1 NPP decommissioning item 
Demineralised 
water (m3) 

Steam 
(t) 

Total amount 
(m3) 

Dismantling 16.175 1.142 17.317 

Treatment, storage and disposal of RAW 2.757 40.385 43.142 

TOTAL AMOUNT  18.932 41.527 60.459 

4.1.3 Other raw-material and energy resources 

4.1.3.1 Raw materials 

The following activities will contribute to the consumption of raw materials: 

• The decontamination of contaminated equipment and building surfaces. 

• The dismantling of technological equipment in contaminated buildings. 
• The demolition of buildings. 

• The RAW waste treatment, storage and disposal 

Requirements for raw materials consumption for 2nd Stage of V1 NPP decommissioning 
per each activity are as follows: 

Tab. No. 2. Consumption of raw materials 

2nd Stage of V1 NPP decommissioning 
item 

Oil  
(t) 

Bitumen 
(t) 

Cement 
(t) 

Compressed 
air (Nm3) 

Oxygen 
(Nm3) 

Acetylene 
(Nm3) 

Dismantling 7 0 0 167.578 245.472 15.185 

Treatment, storage and disposal of 
RAW 

497 293 1.639 100.234 74.497 4.966 

Demolition, restoration and landscaping 
of the site 

1.100 0 0 59.553 679.825 43.509 

TOTAL AMOUNT 1.604 293 1.639 327.365 999.794 63.660 

In order to assure provision of raw materials, they will be ordered at selected suppliers. 

4.1.3.2 Energy sources 

The supply of energies (electricity) will be provided from SE EBO sources. 

Tab. No. 3. Consumption of energy 

2nd Stage of V1 NPP decommissioning item 
Electricity 
(kWh) 

Dismantling 1.774.356 

Treatment, storage and disposal of RAW 674.297 

Demolition, restoration and landscaping of the 
site 

155.332.631 

TOTAL AMOUNT 157.781.284 
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Natural gas for relevant existing and proposed activity supporting facilities and fuel for all 
machines and transport vehicles for so long period could be estimated after the detailed 
study. 

4.1.4 Transport and other infrastructure 

There is a network of roads and railway lines in the affected territory. Realization of the 
proposed activities will not place a greater burden on road communications, railway lines 
or technical infrastructures. The expected amounts of raw materials and waste for 
shipment will require the reconstruction of access roads in addition to their usual 
maintenance, so that they can bear the anticipated loads.  

Currently no requirement for a new transport infrastructure is defined.  

4.1.5 Requirements for labour force 

The 2nd Stage of V1 NPP decommissioning will increase new qualified job opportunities, 
and the estimated labour requirements are as follows: 

Tab. No. 4. Man labour needs 

2nd Stage of V1 NPP decommissioning item 
Labour  

(103 hours) 
Labour 

(Men · Month) 

Pre-dismantling decontamination 78,3 489,4 

Demolition 1.233,4 7.708,8 

Post-dismantling decontamination 535,2 3.345,0 

Decontamination of buildings 328,0 2.050,0 

Demolition 4.719,9 29.499,4 

RAW management 271,2 1.695,0 

Non-RAW management 182,7 1.141,9 

Site restoration and landscaping 104,0 650,0 

TOTAL AMOUNT 7.452,7 46.579,4 

 
The existing staff of JAVYS will be allocated as much as possible and for some specific 
works the external staff will be contracted. 

4.1.6 Other requirements 

The propose activity evokes the need for specific technical and technological equipment 
and installations, in particular: 

• Laboratory equipment and equipment for radiation monitoring 

• Specific equipment for dismantling and fragmentation in primary circuit  
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• Specific installations for fragmentation and decontamination (F&D facility) and 
waste treatment (metallic RAW melting facility)2 

 
4.2 Data on outputs 

4.2.1 Air pollution sources 

The activities of 2nd Stage of V1 NPP decommissioning include dismantling works, 
demolition of buildings, crushing of rubble, disassembly of plant and machinery, movement 
of vehicles and machinery and operation of supporting installations and systems. All these 
activities will lead to the emission of radioactive and non-radioactive gases, particulates 
and aerosols, and will affect the quality of the air. A precise quantification of amounts in 
this sense is not possible at the present phase of the decommissioning process.  

Regarding the quality of non- radioactive emissions of the basic pollutants (PM, SO2, NO2, 
CO, TOC) the following types of emission sources are presumed: 

• Emissions from all machines using fuel (construction and transport machines). 

• Emissions from the existing air static, mobile and surface area pollution sources in 
place, which will be also in operation in 2nd stage of decommissioning. 

• Primary dust and secondary dust during demolition, fragmentation and mechanical 
waste treatment (operation of shredder) and landscaping (PM, PM10).  

JAVYS currently operates several air pollution sources of all three categories (small, 
medium and large sources) which will also be in operation in certain time during the 2nd 
stage of decommissioning. Emissions from these sources are defined and monitored; 
results are evaluated and published each year in annual report. No problems with limits 
compliance was registered in 2012.  

Regarding the quality of radioactive emissions, the following types of emissions are 
expected: 

• emission from dismantling and fragmentation of activated and contaminated 
materials including the secondary contamination of materials 

• emission from decontamination 

• emission from RAW treatment 

The quality of emission is described in chapter 4.2.5. 

All air from controlled zones will be collected and discharged in an organised manner. All 
potential area (or fugitive) sources of contamination thus become spot sources of air 
contamination, equipped with cleaning and monitoring devices. 

                                                

2
 These facilities are the subject of separate EIA procedure. 
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4.2.2 Waste water 

Waste water will come from social installations for employees and from technological 
procedures. For waste water treatment the existing systems and facilities will be used, as 
follows: 

• Rain drainage system enters the river Dudváh via open channel Manivier. 

• Sewage drainage system enters the waste water treatment facility – BIOCLAR and 
via pipelines SOCOMAN is discharged into the river Váh. 

• Industrial drainage system collects water polluted by oil, leads the water in central 
gravitational oil separator and after the pre-cleaning the water goes to cooling 
water treatment facility at EBO V2.  

• Special drainage system leads water to collection tanks for special cleaning of 
radioactive water and for special treatment; after treatment and inspection is waste 
water discharged according to accepted procedure.  

• Final drainage system collector SOCOMAN drained the other waste water from 
technological installations for RAW treatment, including low active water, into river 
Váh. 

Waste water discharged from JAVYS is monitored regarding the volume activity of 
corrosion and fission products and 3H as well as chemical pollutants according to 
requirements of decisions issued for FAVYS by CA.  

The total volume of waste water generated by proposed activity is estimated at the level of 
about 500 thousand m3 per year in the first years of 2nd stage of decommissioning period, 
later the volume will decrease.  

The precise quantification of waste water release is not possible at the present phase of 
the decommissioning process. 

4.2.3 Waste 

During the 2nd stage of decommissioning both, the conventional and radioactive waste will 
be generated. 

4.2.3.1 Conventional waste 

The estimated amounts of conventional waste flows produced during decommissioning are 
expected to be up to 860.000 tons. 

According to the previously mentioned information, most important conventional materials 
are mainly concrete (close to 85% of total amount of this kind of materials, including 
porous concrete) and some black  steel (around 10% of total amount) is produced as the 
most important conventional wastes.   

The most important source of conventional waste during 2nd Stage of V1 NPP 
decommissioning is buildings demolition and backfilling (up to 57% of total amount). Other 
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relevant sources are the systems removal in control area and the dismantling and 
demolition of V1 NPP external buildings, both around 16% of total amount of this kind of 
materials.  

Processing, treatment, conditioning and final disposal activities for each type of 
conventional waste will have to be well adapted to these waste flows during next steps of 
decommissioning. Waste generation, including of waste disposal (or temporary storage), 
will be treated in more detail in corresponding Environmental Impact Assessment report. 

4.2.3.2 Hazardous waste 

Regarding hazardous waste generation during 2nd Stage of V1 NPP decommissioning, a 
total amount of up to 6.000 tons of this kind of waste is expected.  

Equipment or civil structures that contain (according to its material composition) or are 
contaminated by a hazardous substance are coded by waste catalogue number in 
accordance with the Regulation 284/2001 Coll.   

Considering the aforementioned catalogue, there are seven kinds of hazardous waste to 
be managed in decommissioning process: 

• Construction materials containing asbestos (Waste catalogue code 17 06 05), 
including asbestos sheets corrugated and asbestos bonded. 

• Insulation materials containing asbestos (Waste catalogue code 17 06 01) 
including asbestos fibrous and asbestos insulation products.  

• Lead batteries (Waste catalogue code 16 06 01), including lead acid drained and 
undrained batteries. 

• Waste containing heavy metals other than arsenic or mercury (Waste catalogue 
code 06 04 05), could be correspondent to bismuth compounds, waste and scrap, 
antimony compounds, arsenic compounds, cadmium compounds, cobalt 
compounds, copper compounds, lead compounds, molybdenum compounds, 
nickel compounds, selenium compounds, tin compounds or vanadium compounds. 

• Metal waste contaminated with dangerous substances (Waste catalogue code 
17 04 09), including ferrous metal scrap, ferrous metal turnings, iron scrap, iron 
corrugated sheets, steel scrap, ferrous swarf, steel cladding, steel pipes, steel 
wool, metal non-ferrous scrap and mixed ferrous and non-ferrous. 

• Discarded equipment containing hazardous components, not containing PCBs, 
chlorofluorocarbons or free asbestos (Waste catalogue code 16 02 13), including 
capacitors (without PCBs or PCTs), computers and computer screens, cathode ray 
tubes, electronic appliances and electronic equipment. 

• Waste containing mercury (Waste catalogue code 06 04 04), including mercury 
waste and residues and mercury compounds. 

Among these hazardous compounds, a considerable amount of asbestos (up to 98% of 
total amount, including 17 06 05 and 17 06 01 categories) is expected. Most important 
sources are related to the cooling tower internals, produced during dismantling and 
demolition of V1 NPP external buildings. Other relevant source for asbestos is buildings 
demolition and backfilling, activity that will also produce this type of material. 
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Only lead batteries and waste containing heavy metals (other than arsenic or mercury) are 
relevant in addition to asbestos, in both cases around 0,5% of total amount of this kind of 
wastes produced during 2nd Stage of V1 NPP decommissioning.   

 

4.2.3.3 Radioactive waste 

The primary and secondary RAW in all three states of matter will be generated during the 
2nd stage of NPP V1 decommissioning. 

The generation of solid and liquid RAW could be estimated in a total amount of around 
7.000 tons. It consists basically of steel (stainless and black, up to 85% of total RAW) 
activated or contaminated, and its generation is concentrated at the middle of 2nd Stage of 
V1 NPP decommissioning period.  

Activated installation and equipment (from primary circuit) will be dismantled and 
fragmented and waste will be selected into groups of VLLW, LLW, MLW in period of 3,2 
years.  

From decontamination of installation and equipment the following amount of RAW will 
arise. 

 

Tab. No. 5. Estimated quantities of RAW 

For storage For release  Secondary RAW 

VLLW  

204 t; 40,8 m3 

LLW 

204 t; 40,8 m3 

Bitument (Mogilnik) 

VLLW – 34,7t; 26,7m3 

Concrete – 125,4 t 

Black steel -  2059,8 t 

Stainless steel 1414,5 t 

Metal chips and debris  

6,661 t; 1,356 m3 

Concrete debris 

27,95 t; 21,5 m3 

Volume of liquid RAW 

 480 m3 

 

4.2.4 Noise and vibrations 

Sources of noise and vibrations are machines, transport vehicles and equipment - pumps, 
turbines, compressors and waste shredder. Submitted activities are mostly carried out in 
enclosed areas. Common working activities and shipment (motor vehicles) will be carried 
out in outside areas. 

The recycling of demolition materials in some cases may require corrective measures to 
mitigate the noise impact . Nevertheless, demolition work will have a temporary nature. 
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No excessive noise was recorded at the site during 1st stage of decommissioning. There 
are no workplaces at the site with vibration levels higher than the limit set by the relevant 
governmental decree. 

4.2.5 Radiation and other physical fields 

During the operation of the reactor, gamma and neutron radiation were generated. 

The quality characteristics of radiation are defined by currently set up limit values defined 
for JAVYS by CA separately for atmospheric and hydro spherical outputs. These 
characteristics will be relevant also for decommissioning procedures. These are as follows:  

Discharges into atmosphere: 

a) For chimney of  MSVP (object 840): 
Aerosols – mixture of radio nuclides with long-term decay (51Cr, 54Mn, 59Fe, 57Co,58Co, 

60Co, 65Zn, 90Sr, 95Nb, 95Zr, 103Ru, 106Rh, 110mAg, 124Sb, 134Cs, 137Cs, 141Ce,144Ce, 
238Pu, 239+240Pu, 241Am). 

Tritium, 90Sr and radionuclides 238Pu, 239+240Pu a 241Am3. 
 

b) For ventilation chimney NPP V1: 
Aerosols – mixture of radio nuclides with long-term decay (54Mn, 59Fe, 57Co, 60Co, 65Zn, 

95Nb, 110mAg, 124Sb, 134Cs, 137Cs, 144Ce). 
Strontium 90Sr in aerosols; 
Radionuclides emitting alpha radiation – 238Pu, 239+240Pu, 241Am. 
Tritium a 14C (organic and inorganic). 

Discharges into hydrosphere: 

Tritium  
Corrosion and fission products 

During the decommissioning activity the dose rate will be gradually and dramatically 
decreased in comparison of radiation during the operation. 

Level of radiation in rooms and spaces is determined by the activity of the given 
technological systems and the tightness of the equipment, which influences the surface 
contamination of the rooms. 

During decommissioning, average and maximum dose rates are diminishing in rooms, 
classified in three categories: 

Tab. No. 6. Decreasing of dose rate by spaces (classified) during dismantling. 

Category Cause of decreasing the dose rate Decrease 

1 Proportionally with the decrease of radiation in the neighbouring spaces Proportionally 

                                                

3
 For the purpose of balancing the impact assessment and the dose burden in terms of the decision by JAVYS required to 

monitor the ventilation stack that also activity these elements 
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2 Discharges of operational radioactive substances (media) 1 order of magnitude 

3 Partly discharge of the media, partly decontamination of the whole primary circuit 1 or 2 orders of magnitude 

 

The magnitude of personnel radiation load is a collective effective dose, which represents 
the sum of individual doses of all workers participating. 

The following table shows that the most significant part of collective effective dose is 
caused by radioactivity of liquid discharges. 

Tab. No. 7. Share of collective effective dose and radioactivity of gaseous and liquid discharges. 

 
Collective effective dose 

(manSv) 
Radioactivity of gaseous 

discharges (Bq) 
Radioactivity of liquid 

discharges (Bq) 

Total 13,87776 3.216.573 79.403.407 

4.2.6 Heat and malodour 

Submitted activities would not present a significant thermal burden of the Jaslovské 
Bohunice nuclear complex surroundings and no odours are estimated in the successive 
phases of stage II of decommissioning. During NPP operation, the most important source 
of heat to the atmosphere was from cooling towers. Currently, after shut down and 
decommissioning of the cooling towers, only release of heat to the water recipient by 
discharges are produced. 

4.3 Data on anticipated direct and indirect environmental impacts 

4.3.1 Impacts on the population 

In accordance with the decree No 533/2006 Coll. on details and protection of inhabitants 
against effects of hazardous substances, a 5 km radius has been considered as affected 
area for the assessment of potential impacts on the natural and anthropogenic 
components of the environment and population. The municipalities situated within a 
circular area of 5 km diameter from the centre of the V1 NPP, to be considered as 
affected population, are as follows:  

• Jaslovské Bohunice, Malženice, Radošovce and Dolné Dubové within Trnava 
District; 

• Žlkovce and Ratkovce within Hlohovec District; 
• Veľké Kostoľany, Nižná and Pečeňady within Piešťany District. 

According to previously presented data, the total population of the affected area is 9.161 
inhabitants. The urban areas closest to the Proponent´s site are the urban areas of 
Jaslovské Bohunice (2.011 inhabitants) and Radošovce (429 inhabitants) municipalities, 
at a distance in both cases of approximately 2 km. 

The activities of 2nd Stage of V1 NPP decommissioning induce both positive and negative 
impacts, as well as direct and indirect impacts on the population. In general, consideration 
may be given to the following factors under this heading: the quality of life, investment and 
expenses, population centers, nuisance, population density, migratory movements, well-
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being and lifestyle, and the local, provincial and national economies and energy 
consumption. Here impacts on health and safety are not included, because they are going 
to be considered apart inside a specific chapter.  

The positive impacts on the population include economic benefits, especially a short-term 
increase in employment associated with decommissioning activities and in long-term 
perspective it is creation of conditions for new industrial development of affected area in 
future. 

The potentially major negative impacts of the respective activity on the affected population 
include nuisances (e.g. related to increase of traffic load in heavy vehicles, as well as 
noise and vibration associated with traffic and dismantling, fragmentation works and 
mechanical construction waste recycling), and also negative significant socio-economic 
effects that may result from the ending of plant operations on levels of employment ( lower 
employment because number of workers at the installation will be smaller than during the 
operational phase), economic benefits (reduction in income from taxes in the area) and 
the appearance of auxiliary industries (problems associated with a downturn in the sectors 
supplying the installation). 

4.3.2 Impacts on the geological environment, minerals, geodynamic phenomena and 

geomorphological conditions 

Direct impacts on the geological environment or indirect impacts in the form of 
contamination are irrelevant for common operation due to the nature of the activity. The 
potential risk of contamination as a result of non-standard operating conditions (e.g. 
leakage of liquid radioactive materials due to leaking equipment or pipelines, accidents 
during the filling of packages, barrels, FCCs, etc.) can be prevented by emergency 
measures for all operating premises (sealed joints between floors and walls, water-proof 
floors and walls up to a reasonable height, sloped areas conducting to the active sewer 
system, storage of hazardous substances in accordance with Decree of the Ministry of 
Environment No. 100/2005 Coll., etc.). 

The risk of contamination of the geological environment in relation to transport is 
prevented by observation of the legislative requirements for radiation control and transport 
requirements. 

The risk of certain contamination of the soil layer by leakage of hazardous substances 
from vehicles (e.g. oil, gasoline), removable by common remediation works, appears to be 
the most realistic risk. 

The mineral deposits are not affected by the activity. 

The respective area is not located within a territory with active exogenous geodynamic 
phenomena (landslides, increased water or wind erosion, etc.), and the respective activity, 
given its nature, does not induce such phenomena at the affected location.  

Given its location and nature, the proposed activity does not have any impacts on the 
local geomorphologic conditions. 

Positive impact in this field will be granted by removing the source of current tritium 
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contamination of ground water and surrounded rock environment. Spreading of 
contamination will be stopped and final remediation activity executed to solve this problem 
in complex. 

4.3.3 Impacts on the climate conditions 

The activity does not have an impact on the local micro-climate. 

The assessed activity includes process which constitutes a source of carbon dioxide 
(CO2), a greenhouse gas. Nevertheless, the significance of these sources is proportional 
to a small share of CO2 emissions in relation to the overall emissions of greenhouse 
gases in the area. 

4.3.4 Impacts on air 

Decommissioning activities have the potential to significantly impact on the air quality of 
the affected area, adversely modifying air quality from emission of non-radiological and 
radiological pollutants. The activities may be direct, such as demolition of buildings, or 
indirect, such as transportation of materials and decommissioning workers to and from the 
site. These potential impacts will be considered as detectable if they cause a destabilizing 
measurable increase in the concentration of one or more regulated air pollutants that can 
be directly attributed to the activity and causes a change in the attainment status in air 
quality regulations. Besides using compliance with air quality standards from the relevant 
air protection legislation, impacts of the releases of gases can be assessed by 
comparison with the magnitude of potential releases during decommissioning with the 
magnitude of releases of the same or similar gases from other sources. 

The potentially conventional adverse impacts identified on air quality potentially include:  

• Degradation of air quality caused by emissions (e.g., NOx, CO, and hydrocarbons) 
from internal combustion engines.  

• Increased particle loading of the atmosphere caused by the movement of vehicles 
and equipment, demolition of structures, dismantlement of systems, and operation 
of concrete batch plants.  

• Alteration of other characteristics of the atmosphere (e.g., the ozone layer) by 
releases of gases used in plant systems (e.g., in fire suppression or refrigeration). 

Potential radiological impacts on air quality are due to the gas emissions of waste air 
contaminated with radionuclides. There must be considered that many activities that take 
place during decommissioning (including decontamination of piping and surfaces in order 
to reduce the dose to nearby workers, removal of piping or other components, such as 
pumps and valves, and even large components, even such as heat exchangers) are 
similar to those that occur during normal operations and maintenance activities. However, 
some of the activities, such as removal of the reactor vessel or demolition of facilities, 
would be unique to the decommissioning process. Those activities would have the 
potential to result in exposures to workers who are close to contaminated structures or 
components, and to provide pathways for release of radioactive materials to the 
environment that are not present during standard  operation. 

Non-radiological impacts of 2nd Stage of V1 NPP decommissioning on air quality, due to 
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the gas emissions containing common pollutants, are expected to be negligible. The 
principal air quality impacts would result from emissions from internal combustion engines 
(due to motor vehicles operated by workers for transportation on-site and for movement of 
people and materials to and from the site) and changes in atmospheric particle loading. 
No major air quality disturbance for demolition of the facilities on-site or temporary waste 
storage areas is anticipated. 

Particular matter (PM) will be the most significant pollutant in the environment from the 
source activities like demolition, fragmentation, land scaping and, in particular, from 
construction waste recycling by shredder. 

Most decommissioning activities would be conducted inside the V1 NPP site buildings. 
Because there would be a possibility of airborne releases of radioactivity within these 
buildings during decommissioning, releases to the ambient environment would be 
controlled and monitored.  

4.3.5 Impacts on the water conditions 

The water quality potential impacts expected from decommissioning are those associated 
with intended and accidental releases on surface water and groundwater of non-
radioactive pollutants and radioactive material in liquid effluents. Water quality impacts 
during the 2nd Stage of V1 NPP decommissioning process could derive of demolition 
works and certain operational activities, such of sanitary sewer operations. Impacts on 
hydrology and hydrogeology besides the water quality conditions of surface and 
groundwater could be related to water resources, the hydrological regime, aquatic habitats 
and aquifers contamination. Furthermore, water may act as a receiver of contaminants 
and information on the pollutant capacity and response should be collected, taking 
account of the likely use of the water. Because the decommissioning work force is likely to 
be smaller than those of the operational phase, no increase in water quality impacts is 
expected of sanitary sewer. Soil erosion and chemical spills associated with increased site 
activities during decommissioning have the potential to degrade water quality, but such 
effects are readily controllable. 

Performance of the activity will be accompanied by the production of common sewage 
and rain waste waters at amounts corresponding to the area and the number of 
employees. Before being discharged to the recipient (Dudváh river for rain waters, and 
Váh river for sewage waters), the waste waters are treated at the mechanical and 
biological wastewater treatment plant of V1 NPP. Their activity will also be monitored to 
be sure that the limits set for chemical contamination of discharged waters will be 
observed. In other hand, measures to minimize occupational and public radiation 
exposure will also protect water quality. 

The recipient of technological waste waters is the Váh river. Waste waters are drained to 
the Váh river after being treated to the required activity level in the (active) waste waters 
treatment plant (building 41) and monitored for tritium discharge. The potential risk of 
water contamination as a result of non-standard operating conditions will be prevented by 
the design of the operating premises (sealed joints between floors and walls, water-proof 
floors and walls up to a reasonable height, sloped areas conducting to the active sewer 
system) and by procedures forming part of the approved emergency plan. 
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Positive impact on ground water is connected to activity of solving the current tritium 
contamination of ground water and avoiding the spread of contamination spreading. 

4.3.6 Impacts on soil 

Factors to be assessed regarding impacts on soil on the site and in the adjacent areas 
which may be affected by release and dispersion of effluents will include land use, soil 
type and quality, terrain morphology, erosion potential, ecological risk and agricultural 
capacity.  

The 2nd Stage of V1 NPP decommissioning process will be located within the existing 
buildings of the plant, so the impact on the occupation of new land is irrelevant. 

With regard to the potential impacts induced by contamination, it can be assumed in 
relation to common pollutants that under normal operating conditions the 
decommissioning technology are not a source of common pollutants at amounts 
representing a risk to soil contamination. The potential risk of contamination as a result of 
non-standard operating conditions of common nature, such as transport (e.g. oil or 
gasoline leakage from motor vehicles into non-reinforced soil) can be solved by common 
remediation works. 

The adverse impact connected to radioisotopes on soil in the vicinity was not detected 
during NPP V1 operation and will not be expected during decommissioning activities. 

4.3.7 Impacts on the fauna, flora and their biotopes 

Impacts to be assessed should include a study of the plant and animal species existing in 
the area surrounding the V1 NPP site, as well as of their habitats and distribution, as well 
as species assemblages in the vicinity of the NPP as well as the interaction of those 
organisms with each other and the environment. Incidence of species will be identified 
along with analysis of the nature of the habitats and ecosystems in the area, including 
plants and animals that are important, recreational activities, the area ecosystems, and 
those protected by endangered species regulations and legislation. Chapter 4.5 of the 
present Preliminary Environmental Study is specifically dedicated to data on anticipated 
impacts of the proposed activity on protected areas, showing that no relevant impact are 
expected about that issue. 

The V1 NPP site has taken part of an industrial complex operating at the Jaslovské 
Bohunice location for decades. This complex is surrounded by a rural countryside with 
predominantly agricultural use. According to this, the expected occurrence of fauna and 
flora will be related to species residing on the edge of human settlements, and a poor 
species diversity could be anticipated. 

Considering that Slovak legislation does not define any standards for the exposition of 
non-human organisms and the contribution of the activity to the radiation burden of the 
area is practically negligible taken into account operationally monitoring values, it can be 
assumed that 2nd Stage of V1 NPP decommissioning does not constitute a source of 
impact of major significance on the fauna, flora and their biotopes. 
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4.3.8 Impacts on the landscape and its ecological stability 

The quality of the landscape should be considered an integral part of natural resources, 
including both objective and subjective assessment criteria in areas such as: 

• Visibility, including the extent of the domain from which the installation is visible. 

• The quality of the landscape, characterized by its morphology, vegetation, plant 
formations, lithology and presence of large bodies of water. 

• Human presence, including the nature and extent of manmade structures and 
other influences (in this case, specially linked to agricultural use) on the landscape. 

In the scope of the modifications to this environmental factor must be consider that in 
general the demolition of the buildings and structures will change  the visual impact 
associated with an NPP. As have been exposed before, taken in consideration the 
industrial complex inside which is locate the V1 NPP, the impact of the activity on the 
landscape scenery, its image and structure is practically irrelevant. In addition to this, the 
amount of land required to support the 2nd Stage of V1 NPP decommissioning process is 
relatively small and is a small portion of the overall plant site, minimizing in this way the 
visual impact. 

From the point of view of ecological stability, it must be considered that terrestrial habitats 
disturbed during the construction of the site will often continue to be of low habitat quality 
during plant operation and decommissioning. However, sensitive habitats can develop on 
the site or rare species can colonize the area disturbed during construction, and these 
habitats may be inhabited by sensitive species at the time of decommissioning. Even 
considering that habitat disturbance beyond the operational areas could be anticipated, 
the impacts can be predicted generically as not destabilizing as a consequence of site-
specific conditions. 

4.3.9 Impacts on the urban complex and land use 

Taking into account that main objective of 2nd Stage of V1 NPP decommissioning is to fully 
achieve the planned level site for restricted usage (“brown field”), such as for a possible 
reindustrialization of the site, it is not expected a restoration of land for uses other than 
industrial. It is not going to be necessary any reduction in classified land on site (land 
which will be subject to restrictions on use). According to this, the dismantling and total 
removal of remained elements back to the bottom of the foundation does not have a net 
effect on current land use.  

On the other hand, the 2nd Stage of V1 NPP decommissioning process will not affect the 
structure of the given urban units. It is not even going to be necessary to develop a new 
transport infrastructure at the affected area. Anyway, indirect potential impact on the 
agricultural usage can be anticipated due to modifications at the radiation burden of the 
area. This contribution will be, however, minimum. 

Other possible source of impacts from the proposed activity arises from generation of 
conventional waste to be managed in the affected area. This effect could be anticipated 
with just minimally influencing the current municipal waste management. 

No other impacts on the urban complex and land use are predictable. 
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4.3.10 Impacts on cultural and historic landmarks 

The factors included in this chapter, including cultural heritage and archaeological remains 
depend on the site location. Cultural resources include any historic site and historic 
property having significant international, national or local importance.  

No landmarks with a cultural or historic value as a source of interest to people living in the 
surroundings or to visitors to the affected region are found within the immediate vicinity of 
the area for decommissioning activities.  

There are several buildings of cultural and historic value within the wider area. These 
buildings will not be affected by the performance of the proposed activity due to its nature 
and location. 

4.3.11 Impacts on archaeological sites 

No archaeological sites are found within the immediate vicinity of the area for 
decommissioning activities. 

4.3.12 Impacts on paleontological sites and important geological localities 

Neither paleontological sites nor important geological localities are found within the 
immediate vicinity of the area for decommissioning activities. 

4.3.13 Impacts on intangible cultural values 

No cultural values of tangible or intangible nature are found in the given area for 
decommissioning activities. The nature of the proposed activity excludes impacts on local 
traditions. 

4.3.14 Other Impacts 

The proposed activity will cause the significant socio – economical impact for the whole 
society as well as for surrounding population. 

The adverse impact on the whole society may be connected to: 

• significant cost for decommissioning activities 

• gradual decrease of direct and indirect employment, especially the local human 
sources 

• decrease of income from taxes, especially for affected municipalities 

The positive impact may be connected to: 

• creation of condition for long-term vision of future industrial use of affected area 

• creation of conditions for employment in future 

• increase of safety, consequently increase of life quality  
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No other impacts of the proposed activity than those presented and exposed above have 
been identified in the affected area that could influence the comfort and quality of life of 
the affected area. 

4.4 Evaluation of health risks 

Human health impacts are related to health risk connected to certain decommissioning 
activities. Human health risks for 2nd Stage of V1 NPP decommissioning are expected to 
be dominated by occupational injuries to workers engaged in activities such as 
construction, maintenance, and excavation.  

In general, consideration may be given to the following risks as the most important factors 
associated with health risks: 

• Exposure to ionizing radiation. 

• Exposure to hazardous (toxic) products (e.g. aerosols containing lead, asbestos). 

• Exposure to high concentrations of dust. 

• Exposure to common pollutants. 

• Falls, contact with electricity and other risks typical of construction works. 

• Exposure to high noise levels. 

Impacts on human health include then both radiological and non-radiological health 
effects both on those who are involved in or exposed to decommissioning activities.  

4.4.1 Radiological health risks 

The radiological impacts will be due to changes to the installation, as a result both of the 
activities involved in decontamination and dismantling operations and of the duration of 
decommissioning process. The health effects, expressed in terms of radiation dose, 
correspond firstly to the standard execution of the decommissioning process, and secondly 
to the effects of possible accidents. 

Radioactive materials are present in the reactor and support facilities after operations 
cease and the fuel has been removed from the reactor core. Exposure to these radioactive 
materials during decommissioning may have consequences for workers. Members of the 
public may also potentially be exposed to radioactive materials that are released to the 
environment during the decommissioning process. All decommissioning activities will be 
assessed to determine their potential for radiation exposures that may result in health 
effects to workers and the public. 

In assessing the radiological safety of dismantling, consideration needs to be given to 
three important routes of exposure: inhalation, ingestion and external irradiation. The most 
important route of exposure for the workers involved in dismantling will probably be 
external irradiation. The ingestion and inhalation routes must be minimised through 
application of the protection techniques normally used in these activities (surveillance and 
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control of radiological conditions, filtration, containment, use of confined areas with 
controlled ventilation, protecting clothing and breathing apparatus). 

Inhalation is likely to be the dominant route of exposure for the public, since external 
irradiation due to radioactive materials deposited on surfaces and ingestion should both be 
minimised as exposure routes during dismantling. 

During the RAW transport to TSÚ RAO at Mochovce, application of the IAEA Safety 
Transport Regulations4 as enacted in the Slovak Republic will ensure that inhalation and 
ingestion are eliminated as routes of exposure for the public and workers in standard (non-
accidental) transport operations, leaving external irradiation as the dominant route. 

During development of the EIA Report, a specific methodology for dose calculation for 
each of the exposure routes considered will be applied, taking into account contrasted5 
literature. The results obtained will be compared with the individual dose limits established 
in the applicable standards.  

Radiological health risks will be specifically focused on workers activity, but risks to the 
public will be also established and documented, though it may be expected that these will 
be considerably lower than those existing during the operational phase of the of the V1 
NPP.  

As reference levels6 for this indicator, the collective dose for the public and dose limits for 
workers included in recommendations of the International Commission on Radiological 
Protection for stochastic health effects such as development of cancer or genetic effects 
will be used. General radiation protection criteria to be implemented will also follow Act No 
470 of December 5th, 2000 and Regulation No 12 of December 13th, 2000 on requirements 
for securing radiation protection form the radiation protection legislation in the Slovak 
Republic. According to the aforementioned regulations, dose limits to workers and public 
will be: 

• Annual dose limit to workers 100 mSv/5 yrs. (max. 50 mSv/yr). 

• Annual dose to the public: 1 mSv/yr. 

• Dose constrain to the inhabitant living near nuclear installation : 0,25 mSv/yr 

Considering as applicable health protection criteria from Public Health Authority License 
(1998) for TSÚ RAO at Mochovce, maximum doses to public (critical inhabitant) will be 
considered as follows: 

• The effective dose should not be higher than 100 Sv in anyone year after the 
period of institutional control for evolution scenario (probability=1). 

                                                

4
 International Atomic Energy Agency (2012). Regulations for the safe transport of radioactive material: specific safety 

requirements. 2012 Edition. Vienna. 
5
 U.S. Nuclear Regulatory Commission (1983). Radiological Assessment. A Textbook on Environmental Dose Analysis. 

NUREG/CR-3332 ORNL-5968. Washington, D.C. 

 
6
 ICRP (2007). Recommendations of the International Commission on Radiological Protection. ICRP Publication 103. 

Annals of the ICRP 26, Ann. ICRP 1 (3). 
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• The effective dose should not be higher than 1000 Sv in anyone year after the 
period of institutional control for intruder scenario (low probability). 

• The effective dose from liquid effluents released from the repository site should not 
be higher than 50 Sv/yr during the period of institutional control (300 years). 
Changed to 20 Sv/yr in 2011. 

Radiation measurements (content of radionuclides and surface contamination) will be 
performed by JAVYS and supervised by the Public Health Authority. 

As mentioned before, radiological impacts could correspond not only to the standard 
execution of the decommissioning process, but to the effects of possible radiological 
accidents. The likelihood of a large offsite radiological release that impacts public health in 
case of a facility as V1 NPP that has permanently ceased operation is considerably lower 
than the likelihood of a release from the previously operating reactor. This is because the 
potential accidents associated with reactor operation are no longer relevant after the 
reactor fuel has been removed. Considering separately design basis accidents (DBA) and 
severe accidents (beyond design basis), it is clear that DBA focus on reactor operation 
and are not applicable to plants undergoing decommissioning. The only severe accidents 
applicable to a decommissioning plant are then those involving the spent fuel, for instance 
as a consequence of structural failures due to the action of external agents (e.g. 
earthquakes, flooding, and sabotage). These postulated accidents have been assessed to 
establish the preventive and mitigation safety systems of the Interim Spent Fuel Storage 
(ISFS) facility. 

4.4.2 Non-radiological health risks 

Apart of radiological health risks, typical health risks of concern in the context of 
decommissioning activities can be grouped into the four following categories: chemical, 
physical, ergonomic and biological. The risk of decommissioning activities on health from 
hazardous or conventional materials will be considered detectable if injury rate during 
decommissioning exceeds regulations of the Government of the Slovak Republic on the 
minimum requirements for ensuring occupational safety and health protection (Act No. 
393/2006 Coll.). The risk of decommissioning activities on occupational health issues will 
be considered destabilizing if injury rate during decommissioning becomes sufficiently 
large that decommissioning activities must be halted to address worker safety, and the 
decommissioning schedule is threatened. 

4.4.2.1 Chemical health risks 

Chemical hazards derived from handling of hazardous materials (non radioactive and 
toxic) generated during  demolition of V1 NPP buildings (e.g. aerosols containing lead or 
asbestos) could have a significant effect on health of working force needed to 
decommissioning implementation as well as indirect impacts on health for public located 
on the environment. Risks to the public will be established and documented in the EIA 
Report, though it may be expected that these will be considerably lower than those 
existing during the operational phase of the plant. 

Inhalation and dermal contact with hazardous chemicals are serious worker health risks. 
Ingestion is typically not a voluntary route of exposure but accidental ingestions (pipetting 
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with mouth, siphoning gasoline, etc.) have been known to occur at the job site. Solvents 
and particulates are the two contaminants of greatest concern. Some of the key chemicals 
of concern found in building materials, paints, light bulbs, light fixtures, switches, electrical 
components, and high-voltage cables include asbestos, lead, polychlorobiphenyls (PCBs), 
and mercury. Other chemicals that have been found during decommissioning activities 
include low levels of potassium, sodium chromate, and nickel found in the suppression 
chamber. Also, quartz and cristobalite silica were detected during concrete demolition. 
Fumes, often including lead and arsenic, and smoke from flame cutting and welding are 
significant sources of chemical exposure during decommissioning. 

Decommissioning involves many activities that expose workers to chemical hazards: 

• Chemical decontamination of the primary loop. 

• Removal of reactor components. 

• Decontamination of the piping walls. 

• Removal of contaminated soil. 

• Removal of radioactive structures 

• Removal of hydrocarbon fuel from storage. 

• Removal of hazardous coatings. 

• Removal of asbestos 

• Removal of chemical-containing systems, such as demineralizers and acid and 
caustic containing tanks 

• Removal of sodium and NaK residue. 

In the other hand, the 2nd Stage of V1 NPP decommissioning with regard to risks for public 
health from conventional pollutants and wastes could be considered in essence as 
analogous to plant operation, and are related basically to small-scale pollution of non-
radioactive nature, resulting from discharge of industrial and sanitary waste water into the 
environment, and to waste generation and management.  

Emissions of conventional pollutants to the atmosphere will be performed with regard to 
the conditions, within the scope defined by air protection legislation. The previous 
environmental situation occurring during operation conditions will not change in essence 
in this aspect.  

Management of conventional wastewater (sink waters and rain waters) will be also 
performed according to legal requirements and will be similar as under standard operation 
do not represent a source of major impacts on the affected population in terms of their 
significance. Waste waters will be treated and discharged to the recipient in compliance 
with the conditions set in current legislation. 
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4.4.2.2 Physical health risks 

During the decommissioning process, the major sources of physical occupational risks 
involve the operation and use of construction and transportation equipment. Vehicles, 
grinders, saws, pneumatic drills, compressors, and torches are some of the more common 
equipment that can cause injury if improperly used. Heavy loads, which are often moved 
about by cranes and loaders, must be controlled to avoid injury. The majority of these 
hazards will be part of dismantlement. Workplace designs and controls should be the first 
line of defense when preventing workplace injuries. Hard hats and other Personal 
Protective Equipment (PPE) are also important interventions and can serve as a 
secondary protective measure should workplace controls fail. 

Many activities during decommissioning, for example, the use of cutting torches, have the 
potential to initiate fires. These activities, which are common during construction and 
demolition, should be identified in advance. It is expected that precautions will be taken to 
minimize the likelihood of fires and that suitable measures will be available for dealing with 
fires should they occur. 

Noise is also a physical hazard that will be significant during decommissioning. The 
majority of noise will come from equipment such as rivet busters, grinders, and fans. 
Although workplace controls and designs are the best methods for reducing noise, PPE 
(e.g., earplugs) can also be used to protect against hearing loss. If workers need to use 
PPE, their ability to communicate effectively is reduced and safety may be compromised. 

Electrical hazards are a significant concern during decommissioning, especially if during 
stabilization, licensees rewire the site to eliminate unneeded electrical circuits or repower 
certain operations from outside. All of these activities, plus various other activities 
(operating cranes near power lines, digging near buried cables, etc.), could be significant 
electrical threats to workers. Proper precautions should be taken to avoid injury. 

4.4.2.3 Ergonomic health risks  

The physiological and psychological demands of decommissioning work will create 
ergonomic hazards in the workplace. Discomfort and fatigue are two indicators of 
ergonomic stress that can lead to decreased performance, decreased safety, and 
increased chance of injury. The typical sources of ergonomic stress during 
decommissioning activities include mechanical vibrations, lifting, and static work. 
Workplace designs, work shifts, and breaks should be planned accordingly to avoid 
ergonomic stress. 

4.4.2.4 Biological health risks  

Biological health risks hazards include any virus, bacteria, fungus, parasite, or living 
organism that can cause a disease in human beings. Typical sanitation practices can help 
avoid the obvious vectors for disease. Having clean, potable drinking water, marking no 
potable water, and providing cleansing areas are the most important elements of a 
sanitation system.  

Given the age of part of the buildings and facilities of V1 NPP, there is an increased 
chance that workers will be exposed to molds and other biological organisms that grow in 
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and on the buildings. Molds and fungus, when inhaled, can cause minor to serious 
pulmonary problems. Dermal contact could cause rash and/or irritation. A thorough 
inspection of the facility should be conducted and proper cleansing and PPE should be 
used when biological agents are identified. 

Graph No. 7. Location of V1 NPP related to relevant decommissioning facilities at Jaslovské 
Bohunice nuclear complex site 

 

4.5 Data on anticipated impacts of the proposed activity on protected areas 

At present, nature protection in SR is regulated by the Act no. 543/2002 Coll. on Protection 
of Nature and Landscape. According to this Act, the affected area belongs to first level of 
protection, and no other categories of protected areas are located within the boundaries of 
the V1 NPP site. As previously mentioned (Chapter 3.2.3) the closest areas protected 
according to 543/2002 Act are located more than 6 km far from NPP and there is no 
expectation of any impact on them. 

The main significant area from the areas protected under the European network of 
protected areas NATURA 2000 is SPA SKCHVU054 Špačinsko-Nižnianske Polia. The 
closest border is situated at an approximately distance of 1 km north from the V1 NPP site. 
It was declared to ensure a favourable state of habitat of a migratory bird and bird of 
European importance the jerfalcon (Falco cherrug). Other closest SPA are located farer 
than 7 km from NPP: 

• SPA SKCHVU026 Sĺňava.  Located approximately 7 km airline distance to the 
North-East from the V1 NPP site. Put under protection to ensure a favourable state 
of habitats of birds of European importance and of habitats of migratory birds like 
common tern (Sterna hirundo), Mediterranean gull (Ichthyaetus melanocephalus) 
and common gull (Larus canus). 

• SCI SKUEV0074 Dubník. Situated in a distance of approximately 16 km to the 
South from the V1 NPP site. Serves the protection of Carpathian and Pannonian 
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oak-hornbeam forests, Euro-Siberian oak forests on sands and Pannonian-Balcan 
Quercus cerris forests.  

• SCI SKUEV0278 Brezovské Karpaty. Situated 16 km to the North-West from the 
V1 NPP site. Established to protect xerophilic and calciphilous beech and debris 
forests.  

• SCI SKUEV0277 Nad Vinicami. Located approximately 16 km to the West from 
the V1 NPP site. Has been put under protection in order to preserve xerophilic 
communities of lowland and submountain hay meadows. 

With regard to the above-mentioned distances and the nature of the proposed activity, 
direct impact on the given subjects of protection is excluded.  

As concerns indirect impacts from the point of view of the contribution to radiation burden, 
it can be anticipated that the correspondent impact is minimum and significantly smaller 
than it was during NPP operation. 

4.6 Assessment of anticipated impacts with regard to their relevance and time 
behaviour of their effect 

According to the preliminary assessment, the 2nd Stage of V1 NPP decommissioning, 
given its design and location, represents a source of low-significant negative impacts on 
the environment of the affected area.  

All impacts depend on quantity and quality of inputs and outputs which are relevant to the 
proposed activity. 

Regarding the inputs a large amount of energy, materials, human sources and finance is 
needed and from that point of view the proposed activity is source of adverse (significant 
ecological foot) and also positive impacts (safety, new opportunity for industry, new jobs). 

As the most important adverse impact connected to 2nd stage of decommissioning the 
impact of radiation on employees and population was identified. This impact is connected 
to dismantling and fragmentation of primary circuit installation and equipment, in particular, 
and following RAW treatment. Simple evaluation of this impact can be done by comparison 
of radiation during NPP V1 operation and NPP V1 decommissioning. The difference is very 
significant not only because of extend but for duration of radiation as well; for proposed 
activity radiation is decreased by order of magnitude, at least, and duration of this impact is 
supposed to be 3,2 years.  

The adverse impact is connected also to RAW and conventional waste treatment and 
disposal and transport requirements. This impact will be concentrated on place using such 
a treatment and disposal strategy which implements the principle of vicinity, self-
sufficiency, safety and BATNEEC. 

Less important adverse impact is expected in connection with demolition, landscaping, 
transport and conventional waste treatment/recycling. Primary and secondary dust (PM) 
generation is expected as well as noise and vibration. These impacts will be concentrated 
in the NPP complex and the closest vicinity, citizens in neighbouring municipalities will not 
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be exposed to the impacts overstepping the relevant limit value set up for human health 
protection. 

These adverse impacts caused by these activities can be mitigated by suitably defined 
mitigation and protective measures. 

Regarding the time connected to proposed activities and consequently to expected 
impacts the following time schedule is planned.  First 2-3 years only preparatory works will 
be implemented, then during about 3 years period dismantling and fragmentation activities 
focused on activated and contaminated objects and materials will be executed and 
decontamination and RAO handling will go on continuously. Last 2-5 years of 
decommissioning period will be focused on the survey, inspection, remediation and 
landscaping of the site. 

On the other hand, the activity will have an important positive impact due to the 
significance of the decommissioning process for the complete and safe disposal of RAW 
generated by V1 NPP operation. Positive impact is also expected in socio-economic 
aspects either in short-term period (staff of NPP is used for decommissioning activities, 
new jobs opportunity appears) or long-term period (area will be prepared for a new 
industrial activity and new requirements of human recourses). 

4.7 Anticipated transboundary impacts 

As detailed previously assessed on Chapter 2.17, the proposed activity must be 
considered negligible for transboundary adverse impacts both environmental and for 
human health at all stages of the decommissioning activity. All impacts of radiological 
character are restricted to the site of the decommissioned power plant, with some non-
radiological and socio-economic impacts extended to municipalities from a broader 
threatened area (districts of Trnava, Piešťany and Hlohovec). According to this, the 
proposed activity does not fall under the provisions of the Espoo Convention, because no 
significant are expected. Furthermore, the decommissioning is not in the Annex 13 of the 
Environmental Act as an activity that is obligatory to international assessment. 

4.8 Induced interrelations that may result in impacts taking into account current 
environmental conditions in the concerned area (with regard to the type, form 
and level of the existing protection of nature, natural resources, historical 
landmarks) 

Regarding to the type, form and level of the existing protection of nature, natural 
resources and historical landmarks, no conditions induced interrelations from the 2nd 
Stage of V1 NPP decommissioning have been identified. 

4.9 Other potential risks associated with implementation of the proposed activity 

Given the design of the decommissioning process of V1 NPP corresponding to the 2nd 
Stage, and especially considering the qualification and training of the personnel involved 
in the activity, no other potential risks for the human health and the environment to those 
already assessed on Chapters 4.3 and 4.4 are expectable under standard conditions of 
implementation. Under accidental conditions of operation, derived from initiation events 
caused both by internal (e.g. spread of contamination by loss of containment integrity, fire 



 

2nd stage of  NPP V1 decommissioning Jaslovské Bohunice                            
PES according to Act                     

č. 24/2006 Coll 

 

Page 70 of 84 

produced by thermal cutting techniques, or flooding due to leakage of liquid storage) and 
external factors (e.g. earthquakes or sabotage), taking into account the preventive and 
mitigation systems to be established, safety levels are not expected to be exceeded. 

4.10 Measures to mitigate adverse effects of individual alternatives of the 
proposed activity on the environment 

During 2nd Stage of V1 NPP decommissioning must be assumed that ongoing mitigation 
measures would continue (including those mitigation measures implemented during plant 
construction, operation and 1st Stage of decommissioning), as appropriate. Anyway, 
additional mitigation measures could be implemented during 2nd Stage of V1 NPP 
decommissioning whether significant benefits are considered as achievable. If an impact is 
likely and additional mitigation measures can be taken to avoid the impact, additional 
mitigation measures would be warranted. On the other hand, if mitigation of adverse 
impacts associated with an issue has been considered, and additional mitigation measures 
are likely not to be sufficiently beneficial to justify implementation, no mitigation program 
will be warranted in addition. 

There are a number of occupational adverse effects likely to take mitigation actions to 
minimize impacts, especially in order to comply with local regulations. Common issues in 
decommissioning plans in this sense that could be considered are about dust (mitigation 
measures commonly used include watering and other soil stabilization measures, such as 
spraying sealants on the area and seeding, enclosure of dumping and unloading areas 
and conveyors, use of filters, and use of water sprays) and temporarily increase of noise 
levels (mitigation measures to mitigate noise levels will be based on engineering design 
and noise abatement procedures to reduce noise, particularly at night). 

Further to the specific situation described above, it is recommended, in connection with 
the expected impacts and other possible risks associated with the implementation of the 
activity, to consider generic mitigation measures that can be taken, considering that 2nd 
Stage of V1 NPP decommissioning implies the performance of a series of measures to 
address the negative effects of the project. The scope and duration of these will depend 
on both the decommissioning project itself and on the characteristics of the V1 NPP site to 
be decommissioned. 

These measures may be preventive if they remove the impact by modifying the project 
activity causing it, or mitigatory if they cancel, attenuate or modify the impact once it has 
been caused. Listed below is a generic set of measures designed to correct the possible 
negative impacts caused. These are applicable to the alternatives analysed, although the 
scope and duration will differ depending on the dismantling project: 

• Minimization of exposure to radiation (according to the ALARA principle) and to 
hazardous contaminants through the effective performance of the programmes 
required by the radiological protection and occupational safety standards in force, 
which will have to be sufficiently rigorous and detailed, and through the use of 
remote handling and robot-based techniques. 

• Minimization of atmospheric emissions of contaminants by means of the best and 
most cost-effective techniques available. These techniques should include the use 
of emission capturing systems, high efficiency filters, dust emission control systems 
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such as moving covers, confined enclosures, spraying with coagulant and fixing 
solutions and the careful planning of operations for the handling and transfer of 
dust-producing materials. 

• Minimization of releases to surface waters and of concentrations of contaminants 
through the recycling and re-use of waste waters, the conditioning of solid 
radioactive wastes and/or their treatment using the best and most economical 
techniques available. 

• Control of leachates in collecting areas and rubble tips. 

• On-line control and tracking of the production and location of waste materials 
associated with methods promoting their recycling or re-use. 

• Safe arrangement of the main areas used for the handling and storage of 
radioactive, hazardous and other waste materials. Those areas, in which the 
quantities of materials and the risk are highest, will need to incorporate construction 
characteristics and equipment preventing flooding, leakage, spillage and 
uncontrolled or inadvertent releases, and to achieve confinement and control if 
such events were to occur. The design of such areas should include measures 
preventing uncontrolled access and the risk of fires 

• Minimization of the extent of land required for the storage of radioactive wastes and 
installations during the latency period. This will require the intensive use of waste 
production minimization techniques such as the following: 

• Detailed identification and characterization of materials prior to 
dismantling. 

• Classification at the point of origin, elimination of intermediate stages of 
and decontamination prior to dismantling. 

• Minimum secondary waste treatment. 

• Prevention of cross-contamination and recontamination through the 
control of contaminated materials and of transport vehicles. 

• Reduction of potential sources of risk, preventing the dispersion of 
materials from storage facilities and intermediate collecting areas and 
reduction of transport operations. 

• Re-use of materials from demolition and excavation operations for 
refilling and topographic restoration activities. 

• Application of a flexible fire protection system. Flexibility is an essential element, 
given the changing nature of the situation of the plant during dismantling. 

• General use of silencers on vehicles and machinery and the minimization or 
elimination of blasting operations. 

• Adequate personnel training, for all the levels and areas of the organization. 
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• Truck washing station to prevent problems of mud on the roads. 

• Periodic revision of obligatory safety elements, e.g. fire extinguishers and alarms. 

• Maintenance of hygienic conditions in the toilets for the operations personnel and 
other users, and in the cafeteria and canteen areas if they exist. 

• Modification of buildings, (e.g. size, shape and color) to minimize visual impact. 

• Restoration of the natural morphology and replanting with native species if the site 
is not to be re-used. 

• Measures to promote employment, including use of the available operations 
personnel and promotion of sub-contracting in areas around the plant 

• Adherence to strict working hours and transport routes for movement of materials 
off-site and on-site. 

All these measures, and others that might be specified in next steps of the 
decommissioning project, will be necessarily defined at the EIA Report to a degree of 
detail sufficient to demonstrate not only that attempts have been made to carry them out 
but also that further improvements would not be justified. 

4.11 Assessment of the anticipated development of the area if the proposed 
activity was not carried out 

If the proposed activity was not implemented, no related impacts would occur in the 
affected area. The objective of V1 NPP decommissioning, begun in April 2007 by 
issuance of the Final Statement of MoE, is to restore a radiologically contaminated facility 
to a condition such that there is no unreasonable risk from the decommissioned facility to 
the public health and safety. The only alternative to the action of decommissioning when 
1st Stage of V1 NPP decommissioning should be do not continue decommission the 
facility. The option to restart the reactor is not considered to be an alternative to the 
proposed activity because the regulations do not allow the licensee to reload fuel and 
restart the facility after submitting a certification that the fuel has been removed from the 
reactor vessel. 

The only alternative if the proposed decommissioning activity was not carried will be a "no 
action" alternative, implying that the licensee would simply abandon or leave a facility after 
ceasing ongoing operations. Anyway, the licensee will be required to comply with the 
necessary requirements for the operating license. As a result, the environmental impacts 
for maintaining the nuclear reactor facility will be considered to be in the bounds of the 
appropriate, previously issued Environmental Impact Statements. However, if the 
decommissioning process of V1 NPP were stopped, would result in negative 
environmental impacts and related risks. This will be relevant considering that disposal of 
low and medium activity RAW produced during V1 NPP operation would be deferred, 
remaining unsolved. Must be also highlighted that decommissioning process is already 
started with dismantling and demolition of not required equipment, systems and buildings, 
and working force and technological instruments are already available on site. 



 

2nd stage of  NPP V1 decommissioning Jaslovské Bohunice                            
PES according to Act                     

č. 24/2006 Coll 

 

Page 73 of 84 

4.12 Assessment of conformance of the proposed activity with the physical-
planning documentation in force and other relevant strategic documents 

The proposed activity complies with the applicable land-planning documentation. 

4.13 Further procedure of impact assessment identifying the most significant 
problems 

In further assessment it is expected that decommissioning activities will be defined in 
more details.  

Outputs from proposed activities, in particular radiation should be evaluated more 
precisely and in connection to time of impact duration. The worst case scenario should be 
taken into consideration. 

The ground water and rock contamination in the area of NPP A1 should be evaluated in 
interaction with NPP V1 decommissioning and mitigation measures currently applied and 
planned for future.  

The requirements concerning the assessment of the given activity will be specified within 
the set scope of assessment on the basis of the opinions by the affected and approving 
authorities. 

In order to assess the specific air quality impacts on the imission situation in the 
surroundings of the V1 NPP during decommissioning process, and to model dispersion of 
pollutants into atmosphere in connection to public of the affected municipalities, new 
calculations, conducted by qualified professionals, will be provided from the EBO ESTE AI 
software, which was developed for purposes of normal conditions of V1 NPP operation. 

Graph No. 8. Map of affected area divided to the sectors defined for calculation of V1 NPP radiation 
impact 
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5 COMPARISON OF ALTERNATIVES OF THE PROPOSED ACTIVITY AND 

SELECTION OF AN OPTIMUM ALTERNATIVE (INCLUDING THE COMPARISON 

WITH A ZERO ALTERNATIVE) 

5.1 Definition of a set of criteria for selection of an optimum alternative and 
specification of their importance 

The definition of the assessment criteria has been based on the prediction that any activity 
within the given area can have an impact on the condition of any part of the environment, 
and on the ecological landscape features and socio-economic features of the given area 

With regard to the character of the proposed activity, the impacts caused by the 
decontamination of dismantled equipments and building structures, and the treatment of 
RAW arising from the decontamination, dismantling and demolition can be in general 
defined as the most important assessment criteria. The importance of the proposed activity 
for the safety and complexity of the disposal of RAW is also a significant assessment 
criterion. 

5.2 Selection of an optimum alternative or ranking of the assessed alternatives 
depending on their suitability 

The proposed activity is presented for assessment purposes as one variant (Option 1), 
which includes the immediate and continuous dismantling of the equipment and facilities, 
the demolition of buildings back to the bottom of the foundation and the preparation of the 
site for other (industrial) use. 

Pursuant to the law, the other option subject to assessment is the zero option (do nothing) 
representing the state where the proposed activity is not implemented in this moment and 
at the given area. In this specific case, Option 0 includes the execution of the previously 
assessed an approved Stage I for the Decommissioning, including according to this the 
dismantling of unrequired non-radioactive equipment and systems, and the demolition of 
unrequired non-radioactive buildings. 

5.2.1 Description of Option 0 

The Option 0 represents the status that would arise if Stage II of Bohunice V1 NPP 
Decommissioning will not be realised. In accordance with the Atomic Act, nuclear power 
plants must be operated to such an extent, that their radiation safety would be ensured 
and continuously monitored after the reactor final shutdown to the extent identified by the 
Decree of NRA SR No. 430/2011. Thus the zero alternative means the operation of the 
radioactive civil structures where radioactive process equipment (including reactor), 
requiring necessary and continual radiation situation monitoring, maintenance and 
monitoring the barrier impenetrability, is housed as well as ensuring energy resources and 
operational media in order to maintain the safe condition of these civil structures and 
process equipment. 

 

With respect to the above, it is necessary to operate also some non-active civil structures 
that serve as technical support to operate the active structures concerned and the non-
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active structures that serve for the employee’s social purposes (administrative, laboratory, 
workshops, canteen etc.), as well as some of auxiliary systems shall be in service, like 
ventilation systems, special drainage, radiation monitoring of process equipment and areas 
by stationary system and portable instruments, etc. Concurrently surveillance and 
maintenance of the above systems as well as for buildings shall be provided. The civil part 
maintenance shall be mainly focused on inspections and maintenance of the barriers. 

The Option 0 implementation extends its duration to an indefinite period of time, 
determined by a spontaneous decay of radioisotopes in the shutdown power plant. 
According to this, Option 0 means the persistence of the status which will be reached after 
the shutdown without time limitation, in practical terms, where the radioactivity of 
radioactive substances present will decrease only due to the natural decay of 
radionuclides. It should last for so long until the possibility of releasing the equipment to 
environment due to natural radioactive decay is reached. With respect to the current 
values of the radioactivity inventory in V1 NPP and its character (presence of radionuclides 
with a long half-time, especially of alpha radionuclides), the time horizon of Option 0 can 
be estimated to be 104 – 105 years. 

This option does not require investments for decommissioning however it is not time 
limited and puts off the horizon of the new site utilization to a very far future. In addition it 
extends hazards of possible radioactive substances leakages into the environment. 

Radiological investigation confirmed that contamination of equipment located in V1 NPP 
buildings has potential of negative human impact for on-site workers (direct exposure). For 
off-site residents the negative health impact resulting from contaminants release is very 
low. Based on the calculation results it can be concluded that there's only limited health 
impact for off-site residents (maximal total effective dose from all pathways for infant (1 
year) is 5.1·10-3 mSv/year, and for adults is 5.0·10-3 mSv/year at the distance of 1 km from 
V1 NPP).  

The impact on the geological environment in a long term perspective is minimal, but only 
on condition that long-term continual inspections, water tightness of the civil structures and 
hermetic tightness of the technological equipment is ensured. 

During operation of V1 NPP increased tritium levels in ground water were monitored. After 
shutdown of both V1 NPP units and fuel removal tritium activity in groundwater significantly 
decreased. However, even after decrease some activity fluctuations are still measured. 
This might indicate that some leakages are present. The origin of release source is not 
clear. The same leakage pathway might be cause of both tritium and 137Cs occurrence in 
the groundwater. Unidentified release source potentially may result in future soil 
contamination under the building with radionuclides.  

Significant contamination by oils and fuels was found in some locations (hot-spots). In 
some locations concrete is contaminated by oil to the range, that samples at the place of 
contamination represent potential hazard for humans performing localized activities, like 
maintenance. 

In general, Option 0 presents lower risks in short term period compared to other 
alternatives involving dismantling of V1 NPP equipment. However in a long term 
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perspective, aggregated risk is much higher due to the very long period needed for release 
of the existing equipment to the environment (estimated duration 104 – 105 years). 

5.2.2 Order of suitability for assessed variants 

Order of suitability of the proposed activity options: Option 1 - Option 0 

The preliminary comparison of the assessed options of the proposed activity, comprising 
an overall assessment of the individual induced impacts and effects, implies that the 
existence of the activity seems to be a more optimal solution because it takes into account 
the anticipated development of the site from the point of view of creating the conditions for 
the utilisations of equipment, systems of buildings of V1 NPP for these purposes. This 
alternative is also the most suitable from the technical point of view, because it is linked to 
the current status of the site and to the provisions for decommissioning. An important 
aspect from the current perspective, based on existing experience of decommissioning, is 
the preservation of experience and knowledge of the actually involved technicians, whose 
could be effectively used for the successfully development of specific working procedures 
to achieve the final objective of the activity, minimising environmental impacts and social 
annoyances. 

5.3 Substantiation of the selected optimum alternative 

The environmental impact of the proposed decommissioning activity results mainly from 
the extent of operated equipment in controlled area and its mode of operation, the 
amounts of radioactive materials being dismantled and the management methods for 
radioactive wastes (RAW) generated during decommissioning. Anyway, must be specially 
taken into account that, during the power operation of V1 NPP (Unit 1 was shut down in 
2006, and Unit 2 in 2008) the average value of the radioactivity of discharges was about 
160 MBq for aerosols and about 65 MBq for corrosion and fission products in liquid 
discharges, values that represent about 0.1% and 0.2% of the permitted annual limits for 
the radioactivity of gaseous and liquid discharges for the Bohunice Nuclear Complex site 
as the whole. According to this, the estimated average annual radioactivity value arising 
from the Stage II of Decommissioning will represent about 5.6% of liquid discharges and 
the respective value for gaseous discharges will represent 0.1% of the appropriate annual 
values previously referred as measured for the V1 NPP operation. 

The principal sources of radioactive discharges are the treatment and conditioning of 
RAW, decontamination of radioactive material and dismantling. Gaseous and liquid 
discharges are generated, depending on the technologies used. However, the 
chronological distribution of the amounts of discharges generated also depends on the 
final schedule of activities to be selected and adopted. 

The continuity in decommissioning activities assumed in Option 1 clearly supposes the 
most adequate solution for the distribution of works. The advantage of this procedure is the 
possibility of starting with simpler cases of dismantling and decontamination activities 
whereby the practical experience is gained. This will later be used in the course of 
dismantling the most complicated parts such as the reactors and the most contaminated 
equipment. The advantage is the continuity of experience and knowledge of the buildings 
and equipment, which are most favourably evident in this option than in the zero option 
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(Option 0, do nothing). In addition to this, the development of specific working procedures 
during the partial decommissioning tasks can be effectively used for optimizing the 
continuity of knowledge of equipment and areas.  

In terms of the economic costs, Option 1 is clearly most unfavourable than Option 0, 
because in this alternative the buildings are immediately decommissioned right back to the 
foundations. Nevertheless, considering that Stage I is restricted to non activated and no 
contaminated systems and buildings, Option 0 does not comprise a real decommissioning 
and therefore it does not reduce potential leakages of radioactive substances or the risk of 
accidents associated with the presence of radioactive materials in the facility (at the site) to 
the full extent. It really consists of maintaining the situation after NPP operation termination 
without any decommissioning activities beyond the dismantling of conventional elements, 
for an indefinite time period. Option 0 does not end up with the landscaping of the site and 
its release for further use. Due to these reasons, an objective comparison of costs and 
requirements for assessing the Option 0 in front of Option 1 is not possible. The Option 1 is 
in no way equivalent to the other.  

However, the overall impact for Option 0 is biggest than for Option 1, considering only the 
immediate environmental impacts of the NPP decommissioning. As Option 0 does not 
represent an ultimate solution, the rejection of the Option 1 of the proposed activity would, 
sooner or later, very probably result in the re-assessment of the decision. 

The Option 1 end up in the shortest possible time with the demolition of the non-utilisable 
buildings and the elimination of all impacts and risks resulting from their presence, 
including also include site landscaping and the release of the site for further use. The time 
scale is optimum, minimising the risk of loss of technical information on the equipment, 
reducing also as a matter of fact the loss of continuity of the operation and the resulting 
social and economic impacts on the population of the affected area. In spite of the slightly 
negative impact resulting from Option 1, related to radiation doses for the personnel and 
economic costs, this alternative achieves the most acceptable solution for the populations 
of the affected municipalities and for the affected area from the social, economic and 
environmental point of view. The aforementioned Option also adheres to the concept of 
sustainable development and to the basic principles for the safety of radioactive waste 
management. 
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6 MAPS AND OTHER PICTORIAL DOCUMENTATION 

• Drawing 1: General location of the project area (cartographic base). 
• Drawing 2: General location of the project area (ortophotographic base). 
• Drawing 3: Natura Network Sites (cartographic base). 
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7 ADDITIONAL INFORMATION ON THE INTENTION 

7.1 List of text and graphical documentation elaborated for the intention and list of 
main used materials 

Čepelák, J., 1980: Živočíšne regióny. In: Atlas Slovenskej republiky. SAV, Slovenský úrad 
geodézie a kartografie, s. 93 

Čuperka, V., Kováč, P. 2009. Územný plán obce Veľké Kostoľany, zmeny a doplnky 
01/2008, časť C – návrh regulatívov územného rozvoja. Trnava. 29 s. 

Drgoňová, D. 2011. Územný plán obce Žlkovce – zmeny a doplnky č. 1/2011. Ateliér ADD 
Piešťany. 25 s. 

Eenergia, s.r.o.: Veterný park Jaslovské Bohunice, Malženice, Radošovce, február 2007, 
SES Energoprojekt, s.r.o.  

Futák, J., 1966: Fytogeografické členenie Slovenska. In: Futák, J. (ed.): Flóra Slovenska I., 
Vydavateľstvo SAV, Bratislava 

Hlavný banský úrad, 2013. Evidencia chránených ložiskových území podľa obvodov 
pôsobností jednotlivých obvodných banských úradov. Dostupné online 
[http://www.hbu.sk/sk/Chranene-loziskove-uzemia.alej] 

Hlavný banský úrad, 2013a. Evidencia dobývacích priestorov podľa obvodov pôsobností 
jednotlivých obvodných banských úradov. Dostupné online 
[http://www.hbu.sk/sk/Dobyvacie-priestory.alej] 

Chudík, M, 1999. Zmeny a doplnky ÚPN SÚ Hlohovec, časť Miestny územný systém 
ekologickej stability. Aurex, s.r.o., 91 s. 

Chudík, M. 2010. Krajinnoekologický plán – územný plán regiónu Trnavského 
samosprávneho kraja – prieskumy a rozbory. Aurex, s.r.o., 188 s. 

Jančurová, K., 1993. Regionálny územný systém ekologickej stability okresu Trnava. 
Mikrotop, Slovenská Ľupča. 160 s. 

JAVYS, a.s.: Integrálny sklad rádioaktívnych odpadov (IS RAO), nov 2011, JAVYS, a.s. 

JAVYS, a.s.: Zvýšenie kapacity existujúcich fragmentačných a dekontaminačných 
zariadení, júl 2012, Ekosur 

Krajňáková, M., 2003: Vplyv vlastností pôdy na možnosti uskutočnenia bioremediácie 
prostredia kontaminovaného rádionuklidmi a ťažkými kovmi v katastrálnom území 
Jaslovských Bohuníc, Zborník Nova Biotechnologica III.-2, FPV UCM Trnava, s. 43-53 

Krčmář, B., 1988: Vyhledávaní hlubinných zlomových struktur sudetského směru pomocí 
detekce kovových prvků v molekulární formě na lokalite Jadrových elektrární Jaslovské 
Bohunice. Záverečná správa, Geofyzika Brno, závod Praha, 61 s. 

Maglay, J. a kol., 1999: Neotektonická mapa Slovenska + vysvetlivky, GS SR Bratislava 
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Michalko, J., Berta, J., Magic, D., 1986: Geobotanická mapa ČSSR Slovenská socialistická 
republika. Textová časť. Veda, vydavateľstvo SAV, Bratislava. 168 s. 

MŽP SR, CEI SAŽP, 2013. Register environmentálnych záťaží. Dostupné online 
[http://envirozataze.enviroportal.sk/Mapa/] 

NEIS – www.air.sk 

Ružičková, H. a kol., 1996: Biotopy Slovenska. Príručka k mapovaniu a katalóg biotopov, 
ÚKE SAV, Bratislava, 192 s. 

Senčáková, E.: Správa o hodnotení vplyvov na ŽP v zmysle zákona NR SR č. 127/94 Z.z. 
pre vyraďovanie je A–1 po ukončení 1. etapy. Komplexná charakteristika a hodnotenie 
vplyvov na ŽP, Decom Slovakia s.r.o., 2002, s. 58 

SHMÚ: Ročenky klimatologických pozorovaní meteorologických staníc na území SR v 
roku 2007 – 2010 

Správa o zdravotnom stave obyvateľstva SR za roky 2009 – 2011, NCZI SR,2012 

Správa o hodnotení SE, atómové elektrárne Bohunice, 1999 

Správa o hodnotení Zvýšenie výkonu blokov JE V2, SE Bratislava, Atómové elektrárne 
Bohunice, závod Jaslovské Bohunice, vypr. VÚJE Trnava, 2004  

Šembera, I., Šembera, T. 2007. Projektová dokumentácia generelu zelene mesta 
Piešťany. Mesto Piešťany, Ekojet, s.r.o. 191 s.ŠOP SR, 2013. Štátny zoznam osobitne 
chránených častí prírody SR. Dostupné online [http://uzemia.enviroportal.sk/] 

ŠOP SR, 2013a. Lokality Natura 2000. Dostupné online [http://www.sopsr.sk/natura/] 

ŠOP SR, 2013b. Prehľad mokradí Slovenska podľa okresov. Slovenský ramsarský výbor, 
Centrum mapovania mokradí. Dostupné online [http://www.sopsr.sk/webs/MokrSlov/ 
prehladokresy.htm 

Štekl J. 2002: Vliv velkých VTE na chování ptáků ve vnitrozemí. Větrná energie 17: 2–7. 

Uznesenie vlády SR č. 345/2010 Zmena a doplnenie Národného zoznamu navrhovaných 
chránených vtáčích území. Dostupné online [http://www.rokovania.sk/Rokovanie.aspx/Bod 
RokovaniaDetail?idMaterial=18102] 

Vlčko, J., 1988: Inžinierskogeologická mapa SSR, list Trnava, 1:200 000 

VÚPOP (1996): Príručka pre používanie máp BPEJ. Bratislava. 104s. 

VÚPOP – www.podnemapy.sk 

Výročná správa za rok 2011, JAVYS, a.s.2012 

www.statistics.sk  

www.upsvar.sk/statistics 
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Záverečná správa čiastkového monitorovacieho systému za rok 2011 „RÁDIOAKTIVITA 
ŽIVOTNÉHO PROSTREDIA“, SHMÚ 2012 

Mimoriadna národná správa SR spracovaná v zmysle dohovoru o jadrovej bezpečnosti, 
apríl 2012 

7.2 List of statements and positions referring to the proposed activity invited 
before the intention is elaborated 

By the date of submission of the Proposed Activity Plan, the affected and approving 
authorities have been to present alternatives option. 

7.3 Other additional information on the hitherto procedure of proposed activity 
preparation and on assessment of its anticipated environmental impacts 

Works (including Stage I of Decommissioning preparatory works) are currently performed 
to execute the changes described above in the understanding that the proposed changes 
would not have a significant negative impact on the environment. 
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8 PLACE AND DATE OF INTENTION PREPARATION 

Madrid, Bratislava, May 2013. 
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9 CONFIRMATION OF DATA CORRECTNESS 

9.1 Elaborators of the intention 

Intention processor: Inypsa Informes y Proyectos S.A., General Díaz 
Porlier, 49, 28001 Madrid, Spain 

 
  Author:  
                                                                          

............................................... 
  Antonio Laguna 
  Consultant INYPSA 
 
  Approved:  
                                                                           

............................................... 
  Oscar Tejado 
  Environmental Consultancy & Engeneering 

Manager, INYPSA 
 
Authorized representative of proposer: 
 
 
                  ......................................... 
  JAVYS, a.s. Bratislava 
  Ing. Peter Ciznar 
  Chairman of the Board 
  and General Director 
 
 

  ......................................... 
  JAVYS, a.s. Bratislava 
  Ing. Miroslav Obert 
  Vice-chairman of the Board  
  and Director of division V1 and PMU 
 

9.2 Confirmation of data correctness by a signature (stamp) of the elaborator of 
the intention and by a signature (stamp) of an authorised representative of the 
proposer 
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10 ANNEXES 

1. Dismantling  and stages of activated material treatment 

2. Dismantling and stages of contaminated material from PC treatment 

3. Activities sequence of dismantling and activated materials treatment  

4. Activities sequence of dismantling and contaminated materials treatment  

5. 2013/06889 NPP V1 decommissioning – abandon of request for proposed 

activity alternative solution (Document of MoE) 

6. Layout of zone for reactor pressure vessel cutting  

7. Location of inside reactor elements in RPV. Complex view on block of 

protective tubes 

8. Typical configuration of reactor  VVER 440 type  V-230  
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KIND OF 

FACILITIES 

DESMANTLING AND WASTE TREATMENT STAGES (FROM LEFT TO RIGHT) 

Dismantling of facility and manipulation Transport In situ and 

storage 

Final treatment, 

transport, storage Preparation Dismantling Size reduction  Treatment 

Reactor pressure 

vessel (RPV) 

Cutting off from all 
joints/connections  

Removal of internal 
elements 

As the whole unit Remote dry cutting  

Separation LA RAW from MA 
RAW ; 

Loading of MA RAW into 
protective containers  

Loading  LA RAW into FCC  

LA RAW:  Reactor hall  -> out 
by lorry  

MA RAW: Reactor hall -> 
interim storage by a lorry 

LA RAW : in RSRAW – in 
FCC by  a lorry ; 

MA RAW: Storage in 
protective containers in 
interim storage facility  

Inside reactor 

elements 

Removal from 
RPV 

Removal from PVR as 
the whole  

Remote wet cutting  

Separation LA RAW from MA 
RAW; 

Loading  MA RAW into 
protective containers MA RAW 

Loading of LA RAW into FCC 

  

 LA RAW: Reactor hall   -> out 
by lorry  

MA RAW: Reactor hall -> 
interim storage by a lorry  

LA RAW : in RS RAW – in 
FCC by  a lorry ; 

MA RAW: Storage in 
protective containers in 
interim storage facility  

Biological 

protection of the 

annular water 

tank 

Installation of 
shielding  

 

Cutting off big fragments   
In situ by steel rope in 
dry cutting zone  

Separation of VLA RAW from  
LA RAW 

Reactor hall 
Into  RS RAW– in ISO or 
FCC containers by a lorry  

Shielding sets in 

AZ 
No 

Removal from spent fuel 
pool as a whole  

No 
Loading into protective 
containers  (MOSAIK or similar) 

Reactor hall   -> interim 
storage by lorry  

Storage in protective 
containers in interim 
storage facility  
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KIND OF 

FACILITIES 

DISMANTLING AND WASTE TREATMENT STAGES (FROM LEFT TO RIGHT) 

Dismantling of facility and manipulation 
Transport In situ 

and storage 

Final treatment, transport, 

storage Preparation Dismantling 
Size 

reduction  
Treatment 

Steam 

generator 

(SG) 

Cutting off from all joints  

In situ cutting by thermal 

(the main) and mechanical 

(following) cutting  

In situ 

Ultrasound or electro-chemical 

decontamination in C7-A3 or 

C7-A2  

Reactor hall ->C7-A3 

by a crane  

Reactor hall -> C7-A2 

by a lorry  

release in environment  – on pallet 

carrier by a lorry; 

in RS RAW-in FCC by a lorry 

Main 

circulation 

pumps 

Dismantling from deck of MCP  

In situ cutting by thermal 

(the main) and mechanical 

(following) cutting  

In situ 

Ultrasound or electro-chemical 

decontamination  in C7-A3 or 

C7-A2  

Reactor hall ->C7-A3 

by a crane  

Reactor hall -> C7-A2 

by a lorry 

release in environment  – on pallet 

carrier by a lorry; 

in RS RAW-in FCC by a lorry  

Main shut-off 

valves 
Dismantling from deck of MCP  

In situ cutting by thermal 

(the main) and mechanical 

(following) cutting  

In situ 

Ultrasound or electro-chemical 

decontamination  in C7-A3 or 

C7-A2  

Reactor hall ->C7-A3 

by a crane  

Reactor hall -> C7-A2 

by a lorry  

release in environment  – on pallet 

carrier by a lorry; 

in RS RAW-in FCC by a lorry  

Main loop 

pipes 
- 

In situ cutting to get small 

fragments by circular cutter 

and other equipment  

In situ 

Ultrasound or electro-chemical 

decontamination  in C7-A3 or 

C7-A2  

Reactor hall ->C7-A3 

by a crane 

Reactor hall -> C7-A2 

by a lorry 

release in environment  – on pallet 

carrier by a lorry; 

in RS RAW-in FCC by a lorry  

Pressurizer 
Cutting off all joints 

Decontamination in a box of SG  

In situ cutting to get small 

fragments  
In situ Not required 

Reactor hall ->  by a 

lorry 

release in environment  – on pallet 

carrier by a lorry; 

 

Spillway tank 
Demolition of constructions; 

Cutting off from all joints  

In situ cutting to get large 

fragments  

Following 

cutting in SG 

box  

Not required 
Reactor hall -> by 

a lorry  

release in environment  – on pallet 

carrier by a lorry; 

 

Mogilnik 

Preparation of temporary 

containment (tent) with ventilation 

over Mogilnik; demolition of 

concrete  

As a whole  

Mechanical 

cutting in SG 

box  

Pipes: US or ECh 

decontamination in  C7-A2; 

Concrete: abrading in  C7-A3 

 

Reactor hall ->C7-A3 

by a crane  

Reactor hall -> C7-A2 

by a lorry  

release in environment  - container 

of fragments/chips on pallet carrier 

in FCCs by a lorry  in RS RAW; 

 

Reactor cover 

Preparation of temporary 

containment (tent) with ventilation 

of reactor hall  

As a whole by a standard 

procedure  

Concrete: 

pneumatic 

hammers; 

Metal: thermal 

cutting  

Not required  
By a crane in the 

reactor hall  

release in environment  - container 

of fragments/chips on pallet carrier 

in FCCs by a lorry   
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Activities sequence concerning the dismantling and activated materials handling   

 

 

Transport and storage of AWT
Fragments of AWT put into containers
Dismantling of anular water tank and fragmentation of AWT

Transport  of containers  for  location and temporary storage 

Loading fragments into containers 

Fragmentation of reactor pressure vessel

Dismantling of reactor pressure vessel

Disconnection of reactor pressure vessel from PC

Removal of inside elements from reactor pressure vessel

Development of dry and wet cutting zones

S
ta
rt
 s
ta
tu
s 

F
in
a
l s
ta
tu
s 
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Activities sequence concerning the dismantling and contaminated materials handling   

 

                      Final status 

 

Start status 

Transfer of fragments not complying with conditions for a release in environment to 

storage, 

Loading of fragments not complying with conditions for a release in environment into ISO 
containers

Transfer of pipelines for fragmentation and decontamination,

Loading of dismantled fragments into 40` ISO containers

Dismantling of Mogilnik constructions in the reactor hall

Transfer of fragments for cutting and measurement for evaluation to realese in environment, 

Cutting of relieve tank into two pieces and  take out from room R502, 

Hole creation for dismantling of RT, 

Sending elements for following fragmentation and decontamination (or directly for release )

Cutting KO into three pieces, creation of hole for KO dismantling

Sending parts for following fragmentation and decontamination, SG cutting on large 

fragments

Decontamination, sending parts for dismantling and following fragmentation

Loading elementsfrom  MCP, MCA, MCP into ISO containers, 

Dismantling of MCP, MCA, MCP 
Sendingparts to measurements for evaluation of possibility to release them  in 

environment 

Fragmentation of protective cover of reactor
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2013/06889 2nd stage of decommissioning of NPP V1- abandonment of requirements for 
alterative solution of proposed activity 

Ministry of Environment of the Slovak Republic complied with request of proponent to 
execute EIA for one alternative of proposed activity (Document No.5602/2013-3.4/hp 

dated May 17 2013) 
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Figure No. 1 Layout of zone for cutting of reactor pressure vessel  

 

 

 

Explanations: 

Ventilačná komora – ventilation chamber 

Tesniaci výklenok kontajnerov – sealing niche of containers 

Výklenok údržby pásovej píly – niche of band saw maintenance 

Priestor primárneho rezania – space of primary cutting 

Priestor sekundárneho rezania – space of secondary cutting 

Priestor nakladania fragmentov do kontajnerov – space for loading of containers with 
fragments 
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Figure No. 2 Location of reactor inside elements in RPV  

 Complex view on block of protective tubes  

 

 

Explanations: 

1. Reactor pressure vessel 
2. Block of protective tubes 
3. AZ basket  
4. Reactor shaft 
5. Bottom of reactor shaft 
6. Insulation of RPV 
7. Annular water tank 
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Figure No.3 Typical configuration of reactor VVER 440 type V-230 

 

Legend: 1. reactor, 2. Steam generator, 3. Main circulation pump, 4. Machine of loading, 5. Cooling pool, 6. De-aerator, 7. Steam turbine, 
8. Generator,9. Steam pipelines, 10. Cooling water pipelines, 11. Transformer 
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Drawing 1: General location of the project area (cartographic base) 
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Drawing 2: General location of the project area (ortophotographic base) 
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Drawing 3: Natura Network Sites (cartographic base) 
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