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After the interim storage of fuel, the last part of the back end of fuel cycle follows, either fuel reprocessing or 
its permanent disposal in a deep geological repository. For final stage of spent fuel management the strategy 
considers two alternatives (so called „double route“): 

1. Direct disposal of SNF in deep geological repository built in Slovakia (together with RAW unable to be 
disposed in the near surface repository of RAW in Mochovce); this alternative is considered as a 
priority, 

2. Disposal of SNF in international repository 

The program development of deep geological repository in the Slovak Republic began in 1996 and in this 
program was solving particular issues e.g. project studies and feasibility studies, site selection, safety analysis 
etc. but in 2001 was the program suspended. In 2012 JAVYS, a.s. announced tender referred to as “Deep 
repository – selection of locality, the 1. stage“, thus Slovak program of development of deep repository has 
been renewed after more than 11 years. 
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DECOMMISSIONING OF VUJE’S NUCLEAR FACILITIES 

Michal Bošnák, Zuzana Holická, Michaela Svitoková, Martin Lištjak  

(VUJE, a.s.) 

Technology for the incineration of soft combustible waste (VUJE experimental incineration (VEI), building 76/B, 
A-1) was constructed by VUJE workers in collaboration with cooperating organizations in 1985. The research 
activity carried out in the second half of the 80s was focused to optimize the incineration process. 
Implemented experiments led to the optimization of operating parameters of the incineration technology to 
achieve the best quality of the final incineration product by achieving high reduction factors (volume 100, 
weight 16), a high degree of purification of combustion products (HEPA filter 99.995%) with minimal effect on 
the environment and operating personnel radiation load. 

In the years 1992 – 2000 VEI combusted soft solid radioactive waste from A-1, V-1, V-2 in the amount of 12 to 
20 tons a year. Incineration unit in the Bohunice treatment centre was put into operation in 2001, and from 
that time VEI was operated only sporadically, approximately once per 3-4 months for incineration of soft 
radioactive waste from VUJE laboratories. VEI stopped its operation at the beginning of 2004, and passed 
through the phase of safety deposit (2005-2010) to the phase of the physical disposal of technological 
components (2011 -2014). 

In the phase of physical disposal, the following VEI parts were dismantled and fragmented: a propane-butane 
station, radioactive oil and diesel system, a dual-chamber grate furnace, cooling equipment and combustion 
products purification (CHD cooler 40, prefilter FV 25, 5100 FAH filter, air-fans and pipe lines). Fragmentation 
was carried out by cutting with angle grinders and oxygen. Characterization of conditionally active waste and 
classification of radioactive waste according to the method of processing in JAVYS (metal waste for 
decontamination, pressing, incineration, furnace lining was fixed into the cement matrix) was performed. In 
cooperation with JAVYS, transport of radioactive waste to treatment facilities was carried out, nonactive waste 
was controlled and monitored in JAVYS monitoring facilities and thereafter it was released into the 
environment. After waste removal, emptied building 76/B was monitored with 100% surface coverage. Pre- 
and post-decontamination monitoring consisted of surface contamination monitoring, which the national 
legislation in Slovakia has the appropriate criteria for (approx. value of 30 kBq/m2 for radionuclides of 1st class 
radiotoxicity according to the Act No. 345/2006 Coll.) and of monitoring of contamination presence in depth. 
Monitoring of the contamination presence in depth was executed by the total surface activity monitoring using 
in situ scintillation gamma spectrometry (approx. value of 100 kBq/m2 for single 137Cs)  according to the 
European Commission recommendations  RP-113 as well as by sampling. Contamination in the deeper layers 
wasn´t identified (depth of contamination was determined by 1 cm for the floor and 0.2 cm for the wall). 
Graded approach was chosen for the monitoring system, i.e. more attention was focused on places with the 
higher contamination potential than on places where the contamination was not supposed to be or where the 
contamination was presumed only at very low levels. On the basis of the documentation prepared according to 
the Act No. 541/2004 Coll. (Atomic Act) as amended by the Act No. 350/2011 Coll. the nuclear facility (VEI) 
was by the affirmative decision of NRA SR exempted from the scope of the Atomic Act in 2014. Leased 
premises of the building 76/B were presented to JAVYS. Disposal of the building 76/B started in 2015 within 
the NPP A-1 Project.  
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VUJE Experimental Bituminisation line (EBL, building 28, A-1) was built in the middle of the 80s in the building 
28 which was used for gas management of NPP A-1. EBL was successfully used for research purposes for 
several years, in particular for refinement of technology parameters in a pilot bituminisation of radioactive 
concentrates. Experience gained by experimental operation of EBL was used for designing of further 
bituminisation facilities (PS 44 and PS 100) in JAVYS as well as PS 48 in Dukovany, the Czech Republic. EBL 
was later adjusted for a bituminisation of two radioactive waste streams; the first stream of radioactive waste 
was represented by radioactive concentrates and the second stream was represented by dowtherm as a 
contaminated coolant of spent fuel elements. In the 90s several experiments were executed in order to find 
optimal process parameters to specify recommended conditions of technological process. In the middle of 
1998, EBL  processed 0.8 m3 of dowtherm and 25 m3 of concentrate. 

After termination of its operation in 1998, EBL passed through the phase of safety deposit (2005-2010) to the 
phase of physical disposal (2011-2015). Complete dismantling and fragmentation (cutting with angle grinders, 
oxygen, plasma) of the bitumen system, the secondary condensate system, the system of concentrate and 
downtherm and laboratory equipment was made within the phase of physical disposal. In 2015, works 
continue with disposal of the film rotor evaporator, the control room with its electrical switchgear; radioactive 
wastes are processed by JAVYS technology lines. Similarly as in VEI, monitoring and decontamination of 
building surfaces of emptied premises will be implemented  as well as  the exemption of EBL from the scope of 
the Atomic Act is assumed by the end of 2015. 

 

MCNP CALCULATIONS IN DECOMMISSIONING OF VVER-440 

Amine Bouhaddane, Gabriel Farkas, Vladimír Slugeň 

(Slovak University of Technology in Bratislava, Faculty of Electrical Engineering and Information 
Technology, Institute of Nuclear and Physical Engineering) 

Annotation 

The paper briefly describes the issue of neutron fluence and radionuclide inventory determination in 
components of decommissioned nuclear power plants with emphasis on VVER-440 reactor type. According to 
induced activity calculation, it will be possible to optimize the time frame and choose the appropriate 
dismantling procedure during the disposal of reactor internal and external components in the decommissioning 
of a nuclear power plant. Prerequisite for this calculation is the collection of reactor operation data. In this 
paper, abilities of MCNP5 and MCNPX codes in this field are presented. 
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INTRODUCTION 

The number of reactors reaching their designed lifetime poses challenges on decommissioning scenario 
planning. One of the tasks preceding the radioactive waste treatment is determination of its radionuclide 
inventory. Experimental determination of radionuclide inventory is technologically and financially demanding. 
Therefore, it is convenient to perform proper calculations by validated computer codes. Realistic estimate of 
the radionuclide inventory of a reactor is supposed to lead to cost reduction of the decommissioning process as 
well as to increased radiation safety of the workers. Pressurized water reactors represent a significant share in 
the world reactor fleet. In this work, MCNP calculation is performed for a pressurized water reactor VVER-
440/V-230. 

 

VVER-440 RADIONUCLIDE INVENTORY CALCULATION 

In order to determine the radionuclide inventory of the reactor structural components, knowledge of neutron 
flux distribution is essential. Obtained results are verified by dose rate measurements and by activation 
analysis of samples of the reactor structural materials. The primary input data for computational determination 
of the reactor induced activity are: the reactor operating history (duration of campaigns and shutdowns, fuel 
assembly loading patterns), geometric and material configuration and chemical composition of the construction 
materials. In this calculation, the MCNP5 and MCNPX neutron transport codes are employed. To create a model 
it is necessary to seek the geometry and dimensions in the reactor technical documentation. The reactor 


