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Abstract

Efforts were made to accelerate decommissioning, particularly of the nuclear power plant Al
of the HWGCR type. Progress made and current developments in this subject area are
reviewed. Radioactive waste categories are described along with release criteria. An
overview is provided on contaminated scrap and the sorting of contaminated soil and
concrete.

1. INTRODUCTION

The Slovak electricity company presently operates three nuclear power stations made up
of five WWER 440 type units (4 units in Jaslovske Bohunice and one unit in Mochovce, the
second unit is under commissioning). This represented 28.1% of the total installed generating
capacity in 1998; their production representing 43.8 % of the total electricity produced.

The nuclear power plant Al, also located at Jaslovske Bohunice, was a HWGCR type.
This reactor was operated from 1972 and shutdown in 1977 after an accident affecting the
integrity of the primary coolant system. A decision on decommissioning of NPP A-l was
taken in 1979, but the start of the decommissioning was delayed and progressed slowly for
many reasons. The main reasons were: the problem of damaged spent fuel transport for
reprocessing, existence of abnormal radioactive waste (containing alpha nuclides) and
insufficient capacity of radioactive waste conditioning, storage and disposal facilities. There
were also no specific regulations for decommissioning and a lack of funds.

More recently considerable effort has been dedicated to improvement of the legislation,
to create the necessary financial resources for the decommissioning activities and also to
change the decommissioning, radwaste and spent fuel management policy. All these activities
have resulted in the general acceleration of decommissioning planing and decommissioning
activities.

313



2. DECOMMISSIONING MATERIAL AND RADIOACTIVE WASTE MANAGEMENT
POLICY

According to the design strategy, almost the total volume of radioactive wastes
produced during operation is stored in tanks and storage vaults at Jaslovske Bohunice power
station. The originally designed storage volumes are almost full.

The main effort in Slovakia in recent time has been to provide the nuclear power
stations with the basic technologies routinely used in western plants for conditioning of waste
and for the operation of disposal facilities for conditioned waste. The facilities for treatment
and conditioning of radwaste are now in operation or in the phase of active testing. The
installed technologies are, in principle, able to transform all radwaste into a form suitable for
disposal/long term storage. The near surface repository for low level and intermediate level
waste is also available, but its capacity is insufficient for all the decommissioning waste
(including WWERs). Radioactive waste, which will comply with repository acceptance
criteria, will be disposed of in this repository. The conditioned radioactive waste, which is not
acceptable for near surface repository, will be stored at the nuclear power station sites until a
deep geological repository is available. This type of repository is at present in the phase of
research and development. Management of the third group of radioactive waste namely very
low level waste is currently under development. There are principally two types of these
materials at nuclear power station Al: contaminated scrap and contaminated soil/concrete.
Decontamination facility of low contaminated scrap is underway. Measurement equipment for
enabling material release is under development. A combination of decontamination and re-
melting is also under evaluation. Low contaminated soils and concrete can in some special
cases ~be released or re-used, but mostly they will be disposed as radioactive waste. At present,
the evaluation and assessment of disposal technologies for very low level radioactive waste as
well as detailed rules for their release are under development.

2.1 Radioactive waste categories

In the NRA regulation on radioactive waste and spent fuel management (under
preparation) the radioactive waste categories are defined as follows:

very low level waste — waste with the activity higher then exemption levels, which under
special conditions (disposal in not solidified form at conventional repository or at special
radwaste repository ) will not cause to the individual dose to public higher then 0.01 mSv/year
and collective dose higher then 1 mSv.

low and intermediate level waste - waste with the activity higher then exemption levels and
residual heat release lower then 2kW/m3:

waste with beta, gamma nuclides (alpha activity is lower then 370 Bq/g) acceptable for
near surface repository

waste with beta, gamma nuclides (alpha activity is lower then 370 Bq/g) non-
. acceptable for near surface repository

waste with alpha nuclides (alpha activity is higher then 370 Bq/g)

high level waste - waste with residual heat release higher or equal to 2kW/m3
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The rules for waste management of very low level waste are under preparation. The first
two categories are candidates for decontamination and clearance. Slovak national clearance
levels are in comparison with EU recommendation too prescriptive and too strict. This fact
will minimise clearance and reuse and increase the waste volumes, especially very low level
waste.

2.2 Release criteria

The Ministry of Health is the authority establishing generally applicable standards for
exemption, clearance and authorised release (Act No. 272/1994 Coll. on Protection of
Population Health, amendment No. 222/1996 Coll. and No. 290/1996 Coll.).

The main criteria for solid material release are in accordance with IAEA /NEA guidance
(Safety Series No. 89) on exemption/clearance principles based on limit of effective dose for
individual (average member of the critical group) 0.01 mSv/y from each exempt/clear act and
on limit of collective effective dose 1 Sv/y.

Supporting derived limits for surface activity of released metal materials (clearance
level) 3 kBq/m2 (beta, gamma), 0.3 kBq/m2 (alpha) and specific activity 0.1 kBq/kg (over the
natural activity - background) were established.

Because it is unlikely that unconditionally cleared materials will contain truly uniform
levels of contamination, procedures were developed for determination the appropriate mass or
material surface over which radionuclide quantities may be averaged. The probability of the
release of material pieces with significantly higher specific activity than the recommended
levels can be reduced by averaging over small mass portions and surface areas. Therefore the
following conditions were involved:

• For each part of surface corresponding to area of 0.03 m2 applied limit for surface activity
is 3 kBq/m2 (beta, gamma) and 0.3 kBq/m2 (alpha). For spots which surface is below 0.001
m2, the applied surface activity limit could be 10 x higher, keeping the previous rule.

• Specific activity limit 0,1 kBq/kg is applied for each one ton of material. Specific activity
of each individual piece must be lower than 1 kBq/kg, keeping the previous rule.

The derived criteria for metal scrap remelting are also codified in this Act. They are
based on fact of activity reduction and dilution by melting, and allow to use for remelting and
then for unconditional reuse the metallic waste with specific activity 10 x higher than for
direct release. The conditions for averaging are the same as for direct release. The total
activity of materials taken for remelting from one site is 1 GBq per year.

3. VERY LOW LEVEL RADIOACTIVE MATERIALS INVENTORY AT NPP Al

3.1 Contaminated scrap

More then 1200 tons of scrap resulting from dismantling of auxiliary equipment and
contaminated part of secondary circuit of NPP Al are sorted and prepared for
decontamination. Thetotal activity is about 10 E+ll Bq, what represents average specific
activity 120 Bq/g (mostly Cs 137) [1].
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Another source of very low level radioactive metallic material is the reconstruction of
NPP VI. This scrap will be decontaminated and measured with the same equipment as
material from NPPA1.

3.2 Contaminated soil and concrete

According to specific activity, soil and concrete are sorted into five groups:
1) < 100 Bq/kg, release after safety assessment, no remediation;
2) 100 - 500 Bq/kg no remediation, disposal on municipal repositories after

safety assessment;
3) 500- 3 000 Bq/kg, remediation, about 4000 m3 stored in concrete trench

(cooling tower structure) with average activity 350 Bq/kg, disposal after safety
assessment;

4) 3 000- 10 000 Bq/kg, remediation, about 2000 m3 stored in special storages,
average activity cca 10 000 Bq/kg, sorting (historical waste), disposal after safety
assessment;

5) >10 000 Bq/kg, will be stored in drums, conditioning and disposal in existing
near surface repository.

Approximately 3000 drums with the mixture of solid waste (historical waste), what
represents 600 m 3 , are prepared for sorting, partial conditioning and disposal in existing
near surface repository.
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