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Pursuant to Article 98 of the Ionising Radiation Protection and Nuclear Safety Act 
(Official Gazette of the Republic of Slovenia, Nos. 102/04 – official consolidated version, 
70/08 – ZVO-1B, 60/11 and 74/15) and Article 169a of the Rules of Procedure of the National 
Assembly (Official Gazette of the Republic of Slovenia, Nos  92/07 – official consolidated 
version, 105/10 and 80/13), the National Assembly of the Republic of Slovenia, at its session 
of 22 April 2016, adopted the 

R E S O L U T I O N  
on the National Programme for Radioactive Waste and Spent Nuclear Fuel 

Management for the 2016–2025 Period (ReNPRRO16–25) 

1. INTRODUCTION 

Slovenia uses nuclear and radiation technologies in many economic and other 
fields, which results in the generation of radioactive waste that needs to be safely managed at 
all stages of radioactive waste management, from generation to disposal. 

The main objective of the National Programme for Radioactive Waste and Spent 
Nuclear Fuel Management (hereinafter: the National Programme) is to ensure safe and 
efficient management of radioactive waste (RW) and spent nuclear fuel (SNF) in Slovenia in 
accordance with the principles of decision-making and actions based on the latest findings 
from domestic and foreign research, cutting-edge technologies and the best practices and 
operational experiences, and, consequently, to ensure the safety of people and the 
environment at all times and to simultaneously ensure long-term, technologically modern and 
rational infrastructure support to users of nuclear and radiation technologies. 

The National Programme is also the basis for the fulfilment of Article 11 of Council 
Directive 2011/70/EURATOM of 19 July 2011 establishing a Community framework for the 
responsible and safe management of spent fuel and radioactive waste (OJ L 199, 2.8.2011, p. 
48) (hereinafter: Directive 2011/70/EURATOM), which requires that Member States ensure the 
implementation of their national programme covering all types of radioactive waste and spent 
fuel under their jurisdiction and all stages of radioactive waste and spent fuel from generation 
to disposal. 

The drafting and adoption of the National Programme are in accordance with Article 
98 of the Ionising Radiation Protection and Nuclear Safety Act (Official Gazette of the Republic 
of Slovenia, Nos 102/04 – official consolidated version, 70/08 – ZVO-1B, 60/11 and 74/15; 
hereinafter: ZVISJV). In 2006, the Resolution on the National Programme for Radioactive 
Waste and Spent Nuclear Fuel Management for the Period 2006–2015 (Official Gazette of the 
Republic of Slovenia, No. 15/06; hereinafter: ReNPROJG06-15) was adopted in the form of a 
national programme. This Resolution outlines the national policy and the programme for 
radioactive waste and spent nuclear fuel management. 

1.1 NUCLEAR AND RADIATION FACILITIES AND THE USE OF RADIATION SOURCES 
IN THE REPUBLIC OF SLOVENIA 

The nuclear programme of the Republic of Slovenia is relatively small in scale in 
view of the fact that the ownership of the largest nuclear facility is shared with the neighbouring 
Republic of Croatia. The Slovenian nuclear programme comprises one operating nuclear 
power plant, one operating research reactor, one operating Central Storage Facility For 
Radioactive Waste (CSF) to store radioactive waste generated in industry, research and 
medicine (hereinafter: small producers), and a repository for low- and intermediate-level 
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radioactive waste (hereinafter: LILW repository), which currently is in the construction phase. 
In addition, there are also disposal sites for mining and hydro-metallurgical tailings from the 
closed Žirovski Vrh Uranium Mine. 

The largest and most important nuclear facility in the country is the Krško Nuclear 
Power Plant (hereinafter: Krško NPP), which is co-owned by Slovenia and Croatia. The 
construction of the Krško NPP commenced in 1974, with the U.S. firm Westinghouse as the 
main contractor. The first fuel loading took place in 1981 and in the same year the plant was 
connected to the power grid. In 1983, the power plant began commercial operation. In 2012, 
the Slovenian Nuclear Safety Administration (SNSA) issued a decision approving modifications 
of the Safety Analysis Report, allowing for the extension of the expected operational lifetime 
of the Krško NPP. Consequently, the operation of the Krško NPP may be extended from the 
estimated 2023 to 2043, pending successful periodic safety reviews in 2023 and 2033. 

The TRIGA Mark II Research Reactor (hereinafter: the TRIGA Research Reactor) 
is the second nuclear facility in Slovenia. It was built in 1966 and is operated by the Jožef 
Stefan Institute (JSI). In 1991, the facility was reconstructed, renovated, and adapted for pulsed 
operation. It is used for research purposes. 

The Central Storage Facility for Radioactive Waste (CSF) is located in the 
immediate vicinity of the research reactor at Brinje. It is used for the storage of low- and 
intermediate-level solid radioactive waste not originating from power-generating nuclear 
facilities but from small producers. 

The excavation of uranium ore took place in the Žirovski Vrh Uranium Mine between 
1982 and 1990. After the closure of the mine, the processing plant and other mine facilities 
were decommissioned and the surfaces remediated. The area around Žirovski Vrh currently 
has in place two remediated disposal sites for mining waste and hydro-metallurgical tailings: 
the Jazbec mine tailings disposal site and the Boršt hydro-metallurgical tailings disposal site. In 
2015, following the completed procedures for transferring the management of the Jazbec mine 
waste disposal site, the Agency for Radwaste Management (hereinafter: ARAO) undertook 
long-term monitoring and maintenance of the Jazbec waste disposal site as part of the 
mandatory service of general economic interest (SGEI) in the field of radioactive waste 
management. To this end, the Decree on the method, subject and conditions for the provision 
of the public service obligation regarding long-term monitoring and maintenance of disposal 
sites for mining and hydro-metallurgical tailings from the extraction and exploitation of nuclear 
minerals (Official Gazette of the Republic of Slovenia, No. 76/15) was adopted in October 
2015. After another fossil landslide at the Boršt hydro-metallurgical tailings disposal site, which 
is still a radiation facility, it is necessary to ensure its long-term stability in order to be able to 
close the disposal site down and hand it over for long-term monitoring and maintenance. 

In December 2009, the Decree on the National Spatial Plan for a LILW Repository 
in Vrbina in the Municipality of Krško was adopted (Official Gazette of the Republic of Slovenia, 
Nos 114/09 and 50/12), which determined the location and type of LILW repository. The 
construction of the facility is scheduled to take place from 2017 to 2019 after the completion of 
procedures for obtaining a building permit for the repository expected in 2017. Under the 
current plan, the repository should be commissioned in 2020. 

In addition to the above indicated nuclear and radiation facilities, Slovenia also uses 
sources of ionising radiation in many industrial sectors, research, medicine, and veterinary 
medicine. 

1.2 RADIOACTIVE WASTE 
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The Environmental Protection Act (Official Gazette of the Republic of Slovenia, Nos 
39/06 - official consolidated version, 49/06 – ZMetD, 66/06 - Decision of the Constitutional 
Court, 33/07 – ZPNačrt, 57/08 – ZFO-1A, 70/08, 108/09, 108/09 – ZPNačrt-A, 48/12, 57/12, 
92/13 and 56/15) defines radioactive waste as waste classified in the regulations governing 
protection against ionizing radiation as radioactive waste due to increased radioactivity. 
Radioactive waste may therefore constitute substances in gaseous, liquid or solid form, objects 
or equipment that are waste products of radiation practices or intervention measures, for which 
no further use is anticipated, but which contain radioactive substances or are radioactively 
contaminated beyond clearance levels. A more detailed classification of radioactive waste with 
regard to its level, type of radioactivity, and aggregate state is set out in the Ionising Radiation 
Protection and Nuclear Safety Act (ZVISJV) and the Rules on Radioactive Waste and Spent 
Fuel Management (JV7) based thereon (Official Gazette of the Republic of Slovenia, No. 
49/06). 

Pursuant to the aforementioned Rules, radioactive waste in solid form falls under 
different categories depending on the level and type of radioactivity: transitional radioactive 
waste, very low-level radioactive waste (VLLW), low- and intermediate-level radioactive waste 
(LILW), high-level radioactive waste (HLW), and the category of radioactive waste containing 
naturally occurring radionuclides. 

The Slovenian legislation (ZVISJV) defines "spent fuel as nuclear fuel [1] which has 
been irradiated in a reactor core and permanently removed from it." Spent fuel (SF) is a usable 
resource material from which processed uranium and plutonium – used as raw material for 
new nuclear fuel – are obtained. Radioactive waste that arises from the reprocessing of SF is 
classified as high-level radioactive waste containing radionuclides, the decay of which 
generates such an amount of heat that it has to be considered in its management. 

1.3 APPLICABLE NATIONAL LEGISLATION AND INTERNATIONAL AGREEMENTS 

The Constitution of the Republic of Slovenia (Article 72), inter alia, provides that 
everyone has the right to a healthy living environment, which is to be ensured by the state. To 
this end, the conditions and manner in which economic and other activities are pursued shall 
be established by law. These provisions of the Constitution form the regulatory basis for 
nuclear and radiation safety. The Slovenian legislation regulating radioactive waste 
management is comprehensive and in line with international standards. In terms of practical 
application, the area is governed by the Ionising Radiation Protection and Nuclear Safety Act 
(ZVISJV) and statutory regulations issued on the basis thereof. After Slovenia gained 
independence, the Yugoslav law and Slovenian implementation law were in force until the 
adoption of the aforementioned Act (ZVISJV) in 2002. So far, the Act has been supplemented 
and amended five times (2003, 2004, 2008, 2011, and 2015). On its basis, six government 
decrees and ten sets of rules have been adopted by the minister responsible for the 
environment, nine sets of rules by the minister responsible for health, and one set of rules and 
one decree by the minister responsible for internal affairs. 

The Republic of Slovenia transposed into its legislation the basic safety standards 
of the International Atomic Energy Agency. During the EU accession negotiations, Slovenia 
aligned its legislation with the EU. Upon accession to the European Union in 2004, there was 
no need to significantly amend the legislation governing nuclear and radiation safety since the 
area had been regulated in an exemplary manner already. The Republic of Slovenia also 
actively participated in the creation of Directive 2009/71/EURATOM (OJ L 172, 2. 7. 2009, 
p. 18). In 2011, the European Commission adopted Directive 2011/70/EURATOM, with which 
the Republic of Slovenia already fully harmonised its national legislation in January 2013. 
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Since 2003 joint ownership of and responsibility for the Krško NPP and its waste 
has been governed by the Agreement between the Government of the Republic of Slovenia 
and the Government of the Republic of Croatia on the Regulation of the Status and Other Legal 
Relations Regarding the Investment, Exploitation and Decommissioning of the Krško NPP 
(Official Gazette of the Republic of Slovenia – MP, No. 5/03; hereinafter: The Bilateral 
Slovenian-Croatian Agreement on the Krško NPP). This Agreement regulates the two 
countries' mutual relations concerning the status, exploitation and decommissioning of the 
Krško NPP and the management of its radioactive waste and spent fuel. Under this Agreement, 
the two contracting parties are equally responsible for ensuring all material conditions, whereas 
the supervision of nuclear and radiation safety is the sole responsibility of the Republic of 
Slovenia. The contracting parties agree on the common obligation to ensure an effective 
solution to the decommissioning and disposal of radioactive waste and spent fuel in terms of 
both the economic perspective and environmental protection. Furthermore, the 
decommissioning and disposal of radioactive waste and spent fuel from the operation and 
decommissioning of the Krško NPP are to be carried out in accordance with the programmes 
on disposal and decommissioning, which are to be confirmed by the intergovernmental 
commission and revised at least every five years. The programme on decommissioning must 
also be approved by the competent regulatory authority of the Republic of Slovenia, 
responsible for nuclear safety. 

The Environmental Protection Act (ZVO) and the Ionising Radiation Protection and 
Nuclear Safety Act (ZVISJV) stipulate that the management and disposal of radioactive waste 
are a mandatory SGEI to be provided by the state in accordance with the regulations governing 
services of general economic interest (SGEIs). The method of providing services of general 
economic interest regarding radioactive waste management by small producers is regulated 
by the Decree on the method and subject of and conditions for performing a public utility 
service of radioactive waste (Official Gazette of the Republic of Slovenia, Nos 32/99 and 41/04 
– ZVO1). 

The following legislation provides for the wider area of nuclear and radiation safety: 
The Nuclear Damage Liability Act (Official Gazette of the Republic of Slovenia Gazette, No. 
77/10); The Act Regulating the Control of Exports of Dual-Use Items (Official Gazette of the 
Republic of Slovenia, Nos 37/04 and 8/10), which regulates the control measures for exports 
of dual-use items (i.e. goods which could be used for the development of nuclear weapons); 
The Transport of Dangerous Goods Act (Official Gazette of the Republic of Slovenia, Nos 
33/06 – official consolidated version, 41/09, 97/10 and 56/15); The Act Regulating the Fund 
for Financing the Decommissioning of the Krško Nuclear Power Plant and the Disposal of 
Radioactive Waste from the Krško NPP (Official Gazette of the Republic of Slovenia, Nos 47/03 
– official consolidated version and 68/08), The Permanent Cessation of Uranium Ore 
Exploitation and the Prevention of the Effects of Mining at the Žirovski Vrh Uranium Mine Act 
(Official Gazette of the Republic of Slovenia, No. 22/06 – official consolidated version); 
regulations governing physical protection and regulations governing protection and rescue, 
etc. 

The Republic of Slovenia is bound by the following international conventions and 
treaties in the field of radioactive waste and spent fuel management: 
- The Joint Convention on the Safety of Spent Fuel Management and on the Safety of 

Radioactive Waste Management (MKVIGRO), Official Gazette of the Republic of Slovenia, 
No. 3/99; 

- The Treaty Establishing the European Atomic Energy Community (EURATOM Treaty) (OJ 
EU 2010/C 84/01); 

- The Convention on Nuclear Safety (Official Gazette of the Republic of Slovenia – 
International Treaties, No. 19/96); 

- The Convention on Early Notification of a Nuclear Accident (Official Gazette of the SFRY 
– International Treaties, No. 15/89); 
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- The Convention on Assistance in the Case of a Nuclear Accident or Radiological 
Emergency (Official Gazette of the SFRY – International Treaties, No. 4/91), 

- The Convention on the Physical Protection of Nuclear Material (Official Gazette of the 
SFRY – International Treaties, No. 9/85, and Official Gazette of the Republic of Slovenia 
– International Treaties, No. 14/09); 

- The Convention on Third Party Liability in the Field of Nuclear Energy (the Paris 
Convention, Official Gazette of the Republic of Slovenia – International Treaties, Nos 
18/00 and 4/09), the Convention Supplementary to the Paris Convention (known as the 
Brussels Supplementary Convention, Official Gazette of the Republic of Slovenia – 
International Treaties, Nos 9/01 and 4/09) and the Joint Protocol on the Application of the 
Vienna Convention and the Paris Convention, Official Gazette of the Republic of Slovenia 
– International Treaties, No. 22/94); 

- The European Agreement Concerning the International Carriage of Dangerous Goods 
(ADR) (Official Gazette of the SFRY – International Treaties, No. 59/72) and the Act 
Amending the Act Notifying Succession (Official Gazette of the Republic of Slovenia – 
International Treaties, No. 9/92), Annexes A and B form an integral part thereof. 

2 RADIOACTIVE WASTE AND SPENT FUEL MANAGEMENT POLICY AND KEY 
MILESTONES 

2.1 GENERAL OBJECTIVES OF RADIOACTIVE WASTE AND SPENT FUEL 
MANAGEMENT 

The activity of radioactive waste management falls within the scope of the beneficial 
use of ionising radiation and nuclear technologies in different areas that enable and enhance 
the quality and comfort of modern life. By means of modern, safe, and economical 
management of radioactive waste, we will address the issue in the present and thus avoid 
imposing undue burdens on future generations. The provision of long-term, safe and cost-
effective solutions regarding radioactive waste management entails infrastructural and 
professional support for the use of nuclear and radiation technologies in Slovenia. 

As a basic objective of radioactive waste and spent fuel management, individual 
and collective protection of people and the environment against ionising radiation and 
contamination with radionuclides relates to all facilities and activities and all phases of the 
operation of a nuclear or radiation facility or radiation source, including planning, selection of 
the location, design, construction, operation, decommissioning, closure and long-term 
monitoring and maintenance regarding the eventual repository. It must also cover the 
transportation of radioactive waste and spent fuel. 

In order to achieve the basic objective of radioactive waste and spent fuel 
management, safe handling, keeping and storage of radioactive waste and spent fuel are to 
be provided at all stages of its existence, which should be followed by appropriate permanent 
disposal solutions in accordance with the specified time schedule. The indicated processes 
must be carried out effectively, efficiently, transparently, and in accordance with the legislation 
and the principles of decision-making and actions based on the latest findings from domestic 
and foreign research, the cutting-edge technologies and the best practices and operational 
experiences. This is achievable through continuous education and awareness raising, and 
continuous research regarding the training of professional staff. 

The general objectives of safe radioactive waste and spent fuel management are 
the following: 
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Objective 1: To protect people and the environment from unnecessary harmful 
effects of ionising radiation from radioactive waste and spent fuel management, and its storage 
and disposal at all stages of its existence. 

Objective 2: To support and facilitate the implementation of practices involving 
radiation and the use of sources of ionising radiation for both energy generation and the 
support and strengthening of industry, research, medicine, and other institutional activities in 
accordance with the principles of this Resolution, and within the framework of the regulations 
adopted in the Republic of Slovenia and international guidelines and standards. 

Objective 3: On a regular basis and in a systematic and verifiable manner, to 
evaluate, verify, and, so far as reasonably possible, continually improve the safety and 
efficiency of facilities or activities for radioactive waste and spent fuel management, in 
accordance with the national framework and under the regulatory control of the competent 
regulatory authority. 

Objective 4: To provide and maintain adequate financial and human resources 
necessary to fulfil the obligations relevant to safe radioactive waste and spent fuel 
management. 

Objective 5: To prevent accidents with radiological consequences and to mitigate 
such consequences should they occur at every stage of radioactive waste and spent fuel 
management. 

2.2 PRINCIPLES OF RADIOACTIVE WASTE AND SPENT FUEL MANAGEMENT 

The Republic of Slovenia has transposed into its legal order modern fundamental 
principles of the international community with a view to ensuring nuclear and radiation safety 
as well as safe management of all types of radioactive material. The Resolution on Nuclear 
and Radiation Safety in the Republic of Slovenia for the Period 2013-2023 (Official Gazette of 
the Republic of Slovenia, No. 56/13, hereinafter: The Resolution on Nuclear and Radiation 
Safety) identifies the following principles: 
- responsibility for safety; 
- the role of the Government; 
- leadership and management for safety; 
- the justification of facilities and activities; 
- the optimisation of protection; 
- the limitation of risks to individuals; 
- the protection of present and future generations; 
- the prevention of accidents; 
- emergency preparedness and response; and 
- protective actions to reduce existing or unregulated radiation risks. 

In addition to the above-mentioned fundamental principles of nuclear and radiation 
safety, radioactive waste and spent fuel management must be implemented in such a way so 
as to ensure: 

- Protection of human health 

Radioactive waste and spent fuel shall be managed in such a manner so as to 
ensure an acceptable level of human health protection. 

- Protection of the environment 
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Radioactive waste and spent fuel shall be managed in such a manner so as to 
ensure an acceptable level of protection of the environment. 

- Protection beyond national borders 

Radioactive waste and spent fuel shall be managed in such a manner so as to 
ensure consideration of possible effects on human health and the environment beyond national 
borders. 

- Protection of future generations 

Radioactive waste and spent fuel shall be managed in such a manner so as to 
ensure that the predicted impacts on the health of future generations do not exceed the impacts 
that are acceptable today. 

- Burdens on future generations 

Radioactive waste and spent fuel shall be managed in such a manner that they will 
not impose undue burdens on future generations. 

- National legal framework 

Radioactive waste and spent fuel shall be managed in accordance with national law, 
including the clear allocation of responsibilities between individual stakeholders. The national 
legal framework needs to be regularly adapted to the latest research findings, the development 
of technology, and best practices and experiences. 

- Control of radioactive waste generation 

The generation of radioactive waste and spent fuel shall be kept to the minimum 
that is reasonably practicable, both in terms of activity and volume, by means of various 
measures and planning procedures, e.g. the recycling and reuse of materials. 

- Radioactive waste and spent fuel generation and management interdependencies 

The interdependence between all steps in spent fuel and radioactive waste 
generation and management shall be taken into account. 

- The safety of radioactive waste and spent fuel management facilities 

In order to reduce the dependency ratio on active safety functions, adequate long-
term safety and the use of passive safety functions must be ensured in each phase of operation 
and during the entire life cycle of radioactive waste and spent fuel management facilities. 

- The principle of expertise and professional competence 

Decision-making and actions shall be based on the latest findings from domestic 
and foreign research, cutting-edge technologies and the best practices and operational 
experiences. 

- The 'polluter pays' principle 

The holder of a radiation practice licence is to be primarily responsible for the safety 
of the radioactive waste and spent fuel management. The costs of radioactive waste and spent 
fuel management shall be borne by the polluter or owner who acquired or otherwise obtained 
radioactive waste or spent fuel from the polluter. If the radioactive waste and spent fuel polluter 
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is not known, the state shall assume responsibility for the radioactive waste or spent fuel 
management. 

- The principle of a graded approach 

The implementation of measures to ensure the safety of radioactive waste and spent 
fuel management shall follow a graded approach. The documentation of the decision-making 
process, as it relates to safety, should be commensurate with the levels of risk (a graded 
approach) and should provide a basis for decision-making in radioactive waste and spent fuel 
management. 

- Shipment into and out of EU Member States, import and export of radioactive waste 
and spent fuel 

Shipment into and out of EU Member States, and import into and export from 
Slovenia are subject to the limitations and requirements established by national and EU 
legislation as well as international and bilateral agreements. 

- Research and development of methods of radioactive waste and spent fuel 
management 

In order to improve the safe management of spent fuel and radioactive waste, it is 
necessary to abide by the results of scientific research and technological development. The 
Research and Development Strategy of Slovenia in the field of radioactive waste and spent 
fuel management should be directed towards new technological skills and cooperation with the 
international research community. 

- The principles of international cooperation 

Slovenia is aware of the responsibility and opportunity presented at the regional and 
global levels to safely and sustainably resolve issues related to radioactive waste and spent 
fuel management together with other countries. In its actions, account should be taken of the 
principles adopted in this policy and regional and international agreements. National 
responsibility for radioactive waste and spent fuel management shall be considered in parallel 
with active participation in international regional efforts to make progress towards joint regional 
programmes for disposal. 

- The principle of providing professional support and training for workers  

For safe radioactive waste and spent fuel management, adequate human resources 
and resources for education, research, and development need to be provided. 

- The principle of seeking a joint solution 

Slovenia is aware of the responsibility for the management of radioactive waste and 
spent fuel and its disposal and shall, in accordance with The Bilateral Slovenian-Croatian 
Agreement on the Krško NPP, strive to ensure an effective joint solution for the 
decommissioning and disposal of radioactive waste and spent fuel from the Krško NPP. 

 

 

2.3 DRAFTING OF THE PROGRAMME FOR DECOMMISSIONING THE KRŠKO NPP AND 
FOR DISPOSAL OF RADIOACTIVE WASTE AND SPENT FUEL FROM THE KRŠKO NPP 
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In 2002, Slovenia and Croatia agreed on the ownership and operation of the Krško 
NPP and concluded The Bilateral Slovenian-Croatian Agreement on the Krško NPP, which 
entered into force in March 2003. Under this , concern and responsibility for management of 
the radioactive waste and spent fuel from the Krško NPP is a joint obligation of the two states, 
i.e. the owners. The Agreement stipulates that the contracting parties shall consensually seek 
solutions and finance them in equal shares. If the contracting parties fail to reach an agreement 
on a joint solution, they undertake that they shall individually, at their own costs, provide for 
the final disposal of their part of the radioactive waste and spent fuel from the operation and 
decommissioning of the Krško NPP, either on their own territory or in third countries. 

Slovenia is aware of its responsibility for the management of radioactive waste and 
spent fuel and its disposal, and shall, in accordance with the Agreement, strive to ensure an 
effective joint solution for the decommissioning and disposal of radioactive waste and spent 
fuel from the Krško NPP. Due to the small quantities of waste and the small-scale nuclear 
programme, a joint solution would provide numerous safety, social, and economic benefits to 
the two countries. 

Upon signing the Bilateral Agreement, the contracting parties established an 
intergovernmental commission for monitoring its implementation and the performance of other 
tasks under this Agreement. Each contracting party has a chairman and four members in the 
commission. Among other authorisations, the two contracting parties authorised the 
intergovernmental commission to approve the Programme for the Decommissioning of the 
Krško NPP and the Programme for the Disposal of RW and Spent Nuclear Fuel from the Krško 
NPP. 

In accordance with the provisions of The Bilateral Slovenian-Croatian Agreement 
on the Krško NPP, The Programme for the Decommissioning of the Krško NPP and the 
Disposal of LILW and Spent Nuclear Fuel from the Krško NPP (hereinafter: the 
Decommissioning Programme) was drawn up in 2004 and approved in 2005 at the 7th session 
of the intergovernmental commission [2]. The above stated Decommissioning Programme 
(March 2004) was presented to the Slovenian Government by means of Decision No. 311-01 
/ 2001-21, and to the Parliament of the Republic of Croatia (Narodne novine, No. 175/04) which 
gave prior consent to the adoption. 

The revision of the Decommissioning Programme started in 2008 after the 8th 
meeting of the intergovernmental commission, which tasked two professional organisations – 
the Agency for Radioactive Waste Management (ARAO) from Slovenia and the Agency for 
Special Waste (APO) from Croatia – with drawing up the document. The first version of the 
document was drawn up by June 2010 and the second version by February 2011. These two 
versions have neither been discussed nor approved by the intergovernmental commission for 
monitoring the implementation of The Bilateral Slovenian-Croatian Agreement on the Krško 
NPP. In July 2015, the intergovernmental commission held a session where it was briefed on 
progress concerning the revised Decommissioning Programme. The commission decided to 
suspend all the activities in connection with the drawing up of this programme. The July session 
in 2015 also identified the need for the drafting of a new revision of The Krško NPP 
Decommissioning Programme and The Programme for the Disposal of the RW and SNF from 
the Krško NPP and, in accordance with The Bilateral Slovenian-Croatian Agreement on the 
Krško NPP, the above two professional organisations were authorised to draw up two project 
tasks for the implementation of the new revision. 

Ten years have passed since the approval of the first version of Decommissioning 
Programme and the Programme for the Disposal of the RW and SNF from the Krško NPP, and 
five years since the beginning of the preparations for the second version; consequently, the 
documents no longer reflect the actual and current status and plans for future radioactive waste 
and spent fuel management. Given the many new and updated facts related to the operation 
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of the Krško NPP and the construction of facilities for radioactive waste and spent fuel storage 
and disposal, and, taking into account changes in other conditions, it is necessary to draft a 
new revision of the Programme for the Decommissioning of the Krško NPP and the Programme 
for the Disposal of the RW and Spent Fuel from the Krško NPP. 

2.4 PROCEDURES FOR THE MINIMIZATION OF RADIOACTIVE WASTE AND SPENT 
FUEL DURING OPERATION AND DECOMMISSIONING 

According to the principle of radioactive waste control, the generation of radioactive 
waste and spent fuel must be maintained at the lowest achievable level that is reasonably 
feasible in terms of both activity and volume by means of various measures and planning 
procedures. The minimization of radioactive waste and spent fuel is carried out through the 
procedures and measures planned at the source of generation, and during the operation and 
decommissioning of facilities. Normally, the procedures for the recycling and re-use of 
materials that are contaminated, or only slightly contaminated, are used to minimize the 
generation of radioactive waste during operation and decommissioning, in accordance with the 
procedures for unconditional or conditional clearance of materials from regulatory control. 

2.5 SHIPMENT INTO AND OUT OF EU MEMBER STATES, AND THE EXPORT/IMPORT 
AND TRANSIT OF RADIOACTIVE WASTE AND SPENT FUEL 

In the EU, the field of shipment into and out of EU Member States, and the import, 
export, and transit of radioactive waste and spent fuel is governed by Directive 
2006/117/EURATOM of 20 November 2006 on the supervision and control of shipments of 
radioactive waste and spent fuel (OJ L 337, 5. 12. 2006, p. 21, and OJ L 200M, 1. 8. 2007, p. 
254) (hereinafter: Directive 2006/117/EURATOM). 

In Slovenia, this field is regulated by The Ionising Radiation Protection and Nuclear 
Safety Act (ZVISJV) and The Rules on transboundary shipments of radioactive waste and 
spent fuel (Official Gazette of the Republic of Slovenia, No. 22/09), which transposed Directive 
2006/117/EURATOM into Slovenian legislation. These Rules apply to transboundary 
shipments of radioactive waste or spent fuel whenever Slovenia is the country of origin, the 
country of destination, or the country of transit and whenever the quantities and concentration 
of the consignment exceed the levels laid down in Table 1 of the Annex to the Decree on 
activities involving radiation (Official Gazette of the Republic of Slovenia, Nos 48/04 and 9/06). 

2.6 PROVISION OF HUMAN AND FINANCIAL RESOURCES 

The reliability and safety of the overall radioactive waste and spent fuel 
management at all stages of its existence and the feasibility of the objectives pursued are 
ensured through stable financing, adequate staffing, and the training of all those involved in 
radioactive waste and spent fuel management. 

The basic prerequisite for ensuring a high level of nuclear and radiation safety in the 
country is to ensure competent professional support of qualified personnel, which should not 
be left solely to the play of market forces. Moreover, stakeholders must, in accordance with 
the national framework, provide their staff with appropriate education and training with a view 
to obtaining, maintaining and further developing the necessary expertise and skills. In order to 
implement the prescribed radiation or nuclear safety measures, the operator of a radiation or 
nuclear facility must be provided with funding in all phases of operation. The necessary 
financial resources must be made available to the operator of the facility by the respective 
owners. 
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Radioactive waste and spent fuel management activities are funded with due regard 
to the “polluter pays principle”. The funds, therefore, originate directly from own resources and 
value-added by polluters or owners of radioactive waste and spent fuel, which are obtained 
from the sale of electricity, or from carrying out the radiation practice, or from other industrial 
processes generating radioactive waste. Since safe radioactive waste and spent fuel 
management is in the wider social interest and in the interest of lowering the environmental 
risk, additional public funding should be provided for eligible circumstances even if the polluter 
is unknown. 

The funds raised through The Fund for Financing the Decommissioning of the Krško 
Nuclear Power Plant and the Disposal of Radioactive Waste from the Krško NPP (hereafter: 
The Fund for the Decommissioning of the Krško NPP) are allocated for financing tasks and 
services regarding radioactive waste and spent fuel management as stipulated by the Ionising 
Radiation Protection and Nuclear Safety Act (ZVISJV), for financing the development and 
implementation of projects for safe final disposal of radioactive waste and spent fuel from the 
Krško NPP, for financing the development and implementation of the project regarding the safe 
decommissioning of the Krško NPP, and regarding compensation for restricted use of land 
provided to local communities in accordance with the Decree on the criteria for determining 
the compensation rate due to the restricted use of areas and intervention measures in nuclear 
facility areas (Official Gazette of the Republic of Slovenia, Nos 92/14 and 46/15) (hereinafter: 
The Decree on compensation rates). 

The ARAO – a public company established in 1991 by means of the Decree on the 
establishment of a public company for radioactive waste management (Official Gazette of the 
Republic of Slovenia, No. 5/91) – was transformed into a public service institute in 1996 by the 
Ordinance on the transformation of the public company Agencijaza radioaktivne odpadke p.o., 
Hajdrihova 2, Ljubljana, into a public service institute (Official Gazette of the Republic of 
Slovenia, No. 45/96, hereinafter: Ordinance on the establishment of ARAO). The ARAO is the 
SGEI provider of management of radioactive waste generated in the territory of Slovenia. Its 
task is to takeover, transport, and carry out pre-treatment, treatment, conditioning, and storage 
of radioactive waste generated in industry, research and medicine. The ARAO is authorised to 
manage and carry out long-term monitoring and maintenance of disposal sites of hydro-
metallurgical tailings and mine waste tailings and repositories for radioactive waste and spent 
fuel after their closure. By planning and providing long-term, safe and cost-effective solutions 
for radioactive waste and spent fuel management, including the construction of the LILW 
repository, it provides infrastructural and professional support to the use of nuclear and 
radiation technologies in Slovenia. The radioactive waste management as a mandatory SGEI 
will, when the infrastructure conditions are met, also provide for the final disposal of the 
radioactive waste and spent fuel generated during the operation and decommissioning of the 
nuclear power plant and for the disposal of radioactive waste from all other industrial activities. 

2.7 FINANCING OF RADIOACTIVE WASTE AND SPENT FUEL MANAGEMENT IN 
SLOVENIA 

The activities related to radioactive waste and spent fuel management in Slovenia 
are financed from three main resources: 
1. the funds provided by the Slovenian owner of the NPP, GEN energija, d.o.o., on the basis 

of The Act Regulating the Fund for Financing the Decommissioning of the Krško Nuclear 
Power Plant and the Disposal of Radioactive Waste from the Krško NPP (Official Gazette 
of the Republic of Slovenia, Nos 47/03 – official consolidated version and 68/08); 

2. payments from small producers that are public service users; and 
3. funds from the state budget. 



ReNPRRO16–25  Unofficial translation 

 
 

13 
 

The disposal of radioactive waste and spent fuel from the Krško NPP is financed 
exclusively from the fund established for this purpose. The ARAO costs for the provision of the 
mandatory SGEI in managing radioactive waste generated by small producers are partly 
financed from the state budget and partly by radioactive waste generators in accordance with 
the Tariff of Radioactive Waste Management Services (Official Gazette of the Republic of 
Slovenia, No. 102/00). The ARAO costs for the design, construction, operation, closure, and 
long-term monitoring and maintenance of the LILW repository, for the planning and 
implementation of the final solution for spent fuel management, and for the planning and 
implementation of the Krško NPP decommissioning are financed from The Fund for the 
Decommissioning of Krško NPP, whereas labour costs and materials are partly financed from 
the state budget. The costs incurred for the remediation of the consequences of the excavation 
of uranium, long-term monitoring and maintenance of the closed disposal sites of mining and 
hydro-metallurgical tailings are also partly covered by the state budget. 

Direct research on radioactive waste and spent fuel management has not been 
funded in recent years. 

2.8 KEY MILESTONES OF THE PROGRAMME FOR THE 2016–2025 PERIOD 

The National Programme for Radioactive Waste and Spent Fuel Management 
provides for the safe and efficient management of radioactive waste and spent fuel in Slovenia 
by ensuring the safety of people and the environment at all times. The radiation activities and 
use of nuclear technologies are directed through various strategies and national programmes. 
For example, the use of nuclear and radioactive materials is provided for in the Energy Concept 
of Slovenia, which is currently in the process of adoption, The Resolution on Nuclear and 
Radiation Safety and other documents. The indicated programmes and strategies naturally 
evolve and change over time, which in the face of numerous challenges requires that this 
programme be adjusted too. 

The basic way to ensure the required flexibility is to establish conditions for the 
storage of radioactive waste and spent fuel; subsequently, the disposal should be planned and 
controlled. Such a phased approach in which long phases of storage are followed by shorter 
phases of disposal is internationally accepted and recognised. Since the quantity of radioactive 
waste and spent fuel in Slovenia is relatively small, such manner of optimised operation also 
increases performance. The described phased approach is shown in the figure below: 
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Figure 1: The Resolution on the National Programme for Radioactive Waste and 
Spent Fuel Management (ReNPRRO16–25) is brought into line with national 
programmes and strategies in the field of economy, research and energy. 

The key milestones that arise from "external" strategies and programmes and that 
directly affect the milestones for the implementation of the national programme of radioactive 
waste and spent fuel management are the end of the operation of and, consequently, the end 
of electricity generation in the Krško NPP, and the end of the research and operation of the 
TRIGA Research Reactor at the JSI. 

The preparation of expert groundwork for the present strategy takes into 
consideration the operating lifetime of the NPP beyond 2023. The Krško NPP Ageing 
Management Programme has been approved, which fulfils one of the conditions to extend the 
operation of the NPP until 2043 pending the successful conclusion of Periodic Safety Reviews 
in 2023 and 2033. By 2021 the Krško NPP will carry out an extensive safety upgrade 
programme, which will further contribute to the plant's safe operation until 2043. 

According to the milestones, the operation of the TRIGA Research Reactor has 
been foreseen to extend at least until 2026 [3]. In 2014, the reactor underwent its first Periodic 
Safety Review which must be conducted every 10 years. If the owner and operator (JSI) wish 
to extend the operation, they will have to carry out another Periodic Safety Review with 
identified and necessary improvements by 2025. 
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Key milestones Radioactive 
waste 
management 
activities at the 
end of 2015 or 
envisaged in 
the future 

Estimated duration of activity Competent 
Authority 

Notes 

Management of 
LILW generated 
during the 
operation of the 
Krško NPP 

Storage at the 
Krško NPP 

The Krško NPP storage facility 
shall operate at least until the 
beginning of the second disposal 
phase for waste from the NPP 
(2050). 

the Krško 
NPP 

Storage 
capacities in 
the Krško 
NPP shall be  
released in 
the first phase 
of the 
repository's 
operation. 

Disposal in the 
LILW 
repository in 
Vrbina, Krško 

The first phase of disposal of the 
stored waste from the Krško NPP 
will run from 2020 to 2025. 
The second phase of disposal is 
envisaged  
after the NPP has ceased to 
operate between 2050  
and 2061. 

ARAO  

LILW from the 
Krško NPP 
decommissioning 

Disposal in the 
LILW 
repository in 
Vrbina, Krško 

Disposal in 2050, which is 
expected to last until 2061. 

ARAO According to 
the analysis of 
the needs for 
further 
disposal, the 
operation of 
the repository 
may continue 
after 2061. 

The LILW 
repository in 
Vrbina, Krško  

At the design 
stage  

Building permit to be obtained by 
the end of 2017. 
The construction is scheduled 
between 2017 and 2019; the 
repository will be put into trial 
operation in 2020. 

ARAO According to 
the analysis of 
the needs for 
further 
disposal, the 
operation of 
the repository 
may continue 
after 2061. 

Wet storage of 
SF in the Krško 
NPP 

In operation Until 2053 (10 years after the 
cessation of the Krško NPP 
operation (2043))  

the Krško 
NPP 
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Dry storage of SF 
in the Krško NPP 

At the design 
stage 

The construction is scheduled for 
2017 and 2018. 
The relocation of SF from the 
spent fuel pool to the dry storage 
facility within the Krško NPP is 
envisaged for 2018. 
The operational lifetime is 60 
years with the possibility of 
extension. The last relocation of 
SF from the pool to the dry 
storage facility is envisaged to 
take place at the latest 10 years 
 after the Krško NPP has ceased 
to operate. The fuel may be 
moved again and the pool may 
cease to operate if this proves to 
increase safety and economic 
efficiency. 

the Krško 
NPP 
 
 
 
After the 
completion 
of the NPP 
decommissi
oning. 

There are four 
campaigns 
envisaged for 
the relocation 
of SF from the 
pool to the dry 
storage 
facility. 

SF and HLW 
management 

 Monitoring the development 
activities of SF disposal and 
finding solutions for regional 
disposal, processing or export of 
spent fuel. 

ARAO  

SF and HLW 
repository 

A reference 
scenario for 
the national 
repository in 
crystalline rock 
is developed.  

Comparative studies, preliminary 
designs and the preparation of 
qualified staff by 2045. 
Siting between 2045 and 2055. 
Confirmation of an appropriate 
and socially acceptable location 
in 2055. 
Construction envisaged between 
2045 and 2065. 
Commissioning of the SF 
repository in 2065. 
Closure of the repository and the 
commencement of the long-term 
monitoring and maintenance of 
the repository after 2075. 

ARAO  

Operation of the 
Central Storage 
Facility for 
Radioactive 
Waste in Brinje  

In operation  Relocation of radioactive waste 
from the storage facility to the 
LILW repository in 2022. 
Assessment of eligibility for 
continued operation of the 
storage facility until 2024. 

ARAO  

Operation of the 
TRIGA Research 
Reactor and its 
decommissioning  

In operation Continued operation of the 
research reactor  
 at least until the next Periodic 
Safety Review in 2026. Decision 
on the continuation of the 
operation, renewal and 
decommissioning of the reactor 
to be adopted within the process 
of the next Periodic Safety 
Review.  

JSI  
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The Jazbec mine 
tailings disposal 
site  

Long-term 
monitoring and 
maintenance 
of the disposal 
site  

The Jazbec mine tailings 
disposal site was closed in 2015; 
the commencement of long-term 
monitoring and maintenance of 
the disposal site to be conducted 
by the ARAO. 

ARAO  

Closure of the 
Boršt hydro-
metallurgical 
tailings disposal 
site 

Final phase of 
the disposal 
site 
remediation  

The Boršt hydro-metallurgical 
tailings disposal site is to 
undergo measures necessary to 
fulfil the conditions for the 
closure of the disposal site  
by the end of 2017. 
Commencement of long-term 
monitoring and maintenance of 
the disposal site in 2018 

Žirovski Vrh 
Mine 
 
 
 
 
 
 
ARAO 

 
 

Table 1: Key milestones for the implementation of the National Programme for 
Radioactive Waste and Spent Nuclear Fuel Management. 

3  ANALYSIS OF THE SITUATION IN RADIOACTIVE WASTE AND SPENT FUEL 
MANAGEMENT 

3.1 LOW AND INTERMEDIATE LEVEL RADIOACTIVE WASTE MANAGEMENT 

Slovenia generates approximately 40m3 of LILW annually. Nine tenths of the waste 
is generated in the Krško NPP, which is responsible for storing all its LILW at the location of 
the plant. The remaining ten percent of LILW is generated by small producers in medicine, 
industry, research and educational institutions, including the research reactor. All LILW 
generated in the Krško NPP is currently stored at the storage facility at the location of the NPP, 
whereas the waste from small producers is stored at the CRWSF in Brinje near Ljubljana. 

In the past, radioactive waste containing natural radionuclides was also generated 
during the excavation and processing of uranium ore at the Žirovski Vrh Mine. This waste was 
already disposed at the Jazbec mine tailings disposal site and the Boršt hydrometallurgical 
tailings disposal site at the location of the mine. 

3.1.1 THE KRŠKO NUCLEAR POWER PLANT 

3.1.1.1 Current inventory 

In the last ten years, the Krško NPP has generated approximately 40 m3 or less of 
waste annually, the volume of which has been further reduced by treatment operations. In 
recent years, the volume of LILW generated by the Krško NPP has been reduced by using 
volume reduction mechanisms, such as compression, super-compaction, drying, incineration, 
and melting. Figure 2 shows the accumulation of the stored LILW until the end of 2014. As 
much as 2,258.4 m3 of solid LILW with a total gamma activity of 18.5 TBq and a total alpha 
activity of 0.026 TBq were stored in the storage facility. Radioactive waste for incineration and 
melting is removed and, due to the lack of space, temporarily relocated to the Decontamination 
Building, where 22 m3 of solid LILW weighing 59.2 tonnes was stored at the end of 2014. 

At the end of 2014, an additional 1,000 m3 of contaminated equipment (including 
two replaced steam generators) were stored in the storage building for old steam generators. 
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Most of the material was generated in the process of replacing the steam generator in 2000, 
whereas the remainder is contaminated material that was generated in the following years 
during Krško NPP repairs and waste that had previously been sent to Sweden for treatment. 
Waste in the storage facility mainly contains the following short-lived radioactive isotopes: Co-
60, Fe-55, Sr-90, Cs-134 and Cs-137. 

 

Figure 2: The cumulative amount of LILW in m3 in the Krško NPP storage facility at 
the end of 2014. 

Type of waste Label Number 
of 

package
s 

Gamma 
activity 

[Bq] 

Alpha 
activity 

[Bq] 

Volume 
[m3] 

Incineration products A 76 6.49·109 1.26·108 15.808 

Dried spent ion-exchange resins from the 
secondary system (Blowdown Resins) 

BR 54 2.86·109 4.01·106 10.8 

Compressible Waste CW 12 1.91·108 3.36·105 2.496 

Evaporator Bottom  EB 2 2.63·108 1.28·105 0.416 

Spent Filters F 117 1.49·1011 5.09·107 24.104 

Other waste O 5 9.48·108 1.55·106 1.04 

Supercompacted waste in 1988 and 1989 SC 617 1.62·1010 2.24·108 197.440 

Spent ion exchange resins (Spent Resins) SR 689 2.24·1012 3.97·109 143.312 

TTC that contains compressed waste 
generated in 1994 and 1995; 387 standard, 
uncompressed drums and waste from the 
supercompaction process in 2006, 2007, 
2008, 2010, 2011, 2012, 2013, and 2014. In 
2014, the products of incineration were also 
stored in the TTC. 

ST 1,986. 6.45·1012 9.71·109 1,717.009 
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TTC with standard drums containing IDDS 
products 

TI 168 9.66·1012 1.17·1010 145,992 

Total  3,726 1.85·1013 2.58·1010 2,258.417 

Table 2: LILW waste inventory in the Krško NPP Solid Radwaste Storage Facility as 
of 31 December 2014. 

3.1.1.2 Waste management 

The Krško NPP operation process generates solid, liquid and gaseous radioactive 
waste, which must be managed in accordance with the approved safety report, management 
programme, and other Krško NPP procedures. Radioactive waste is, by means of existing 
technology systems, properly processed and put into a form that ensures safe storage. The 
technologies for the treatment and preparation of all forms of LILW introduced in the production 
process are comparable with established technologies around the world. The existing 
treatment procedures reduce volume, extract radionuclides, change the composition of waste 
and minimise the discharge of radioactive substances into the environment. Purified and 
measured emissions from the technological processes of radioactive material management 
are strictly controlled and carried out in accordance with the issued operating licence and the 
approved operational limits and conditions. 

The mixture of gases that is discharged from the primary cooling system and 
contains radionuclides of noble gases or other elements in the form of vapour and aerosols is 
retained in the reservoir for breaking up gases until their activity falls below the authorized 
limits due to natural decay. Most of the condensation components are removed from the gas 
mixture, whereas the remains of the noble gases are released into the atmosphere through a 
controlled ventilation system and highly efficient filtration. 

Radioactive liquids are classified into two categories according to their formation 
and chemical properties, namely, as liquids that have a high degree of chemical purity and can 
be reused in the reactor, and as liquids that are not sufficiently chemically pure and are 
therefore called liquid radioactive waste. 

Liquid radioactive waste is processed separately and conditioned to reduce its 
volume. To this end, multiple procedures and treatment methods – such as evaporation, ion 
exchange, filtration, and drum drying (IDDS) are used; the selection of the method depends 
on the quantity and physical and chemical properties of the radioactive waste. After processing 
two separate products are produced: a concentrate with an increased concentration of 
radionuclides and a decontaminated liquid. 

The concentrate with an increased concentration of radionuclide is further 
conditioned, i.e. brought into a form suitable for storage. The evaporator concentrate is 
prepared by using a drum-drying technique. 

As liquid waste flows through the ion exchange apparatus, radioactive substances 
bind to the surface of the ion exchanger. After a long period of use, ion exchangers become 
ineffective and have to be replaced and stored as radioactive waste. Spent ion exchangers 
from primary systems and from the evaporator bottoms management system are dried and 
packed in stainless steel drums. From the primary systems they are packed in heavy drums 
with a net volume of 150 l, made of stainless steel and biological shielding on the inside of the 
drum. 

After saturation and replacement, spent filter cartridges of liquid systems are packed 
in standard 208 l drums. Further volume reduction of spent ion exchangers requires heat 
treatment (pyrolysis or burning) of dried ion exchangers from the secondary system. 
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The drums containing products from the drying system are inserted into tube-type 
containers (TTC). 

The system for recycling the boric acid that collects and processes excess borated 
water – from the primary system and other sources – which contains tritium and is radioactive, 
is also used within the system processing liquid radioactive waste. 

Process Applicability Form of radioactive waste for 
immobilisation 

Evaporation in the 
evaporator 

Liquids Sludge after evaporation (concentrate) 

Ion exchange Water with contaminants in ion form Spent ion exchange resins (dried) 

Filtration All liquids Filter cartridges 

Table 3: The processes used for the treatment of liquid radioactive waste in the 
Krško NPP. 

Solid waste results from the treatment of gaseous and liquid waste, although some 
of it arises directly from maintenance work and cleaning. It is divided into five groups (waste 
streams): the evaporator concentrate prepared according to drum drying technology, spent ion 
exchanger resins, spent filters, compressible waste, and other waste. 

Radioactive waste in solid form is classified according to the level and type of 
radioactivity pursuant to the Rules on Radioactive Waste and Spent Fuel Management (JV7). 
The category that is quantitatively most represented and consequently occupies the most 
storage space is short-lived LILW. 

In addition to classification according to the aggregate state and categories of 
radioactive waste, the waste is also classified into groups by its origin, characteristics and 
subsequent management. 

According to the classification, waste is inserted into different types of packaging: in 
208 l standard drums, 320 l containers, and 869 l tube-type containers (TTC). The principal 
methods of processing solid waste in order to reduce its volume are: sorting, decontamination, 
compression, super-compaction, incineration, pyrolysis and melting. 

Through waste segregation, waste is separated, e.g. non-contaminated from 
potentially radioactive waste, combustible from non-combustible waste, compressible from 
incompressible waste, while non-combustible and non-compactible waste is separated from 
the rest. 

Combustible waste is sent for incineration for further volume reduction. Incineration 
is performed in campaigns by an external contractor at its site. By the end of 2014 five 
campaigns of radioactive waste incineration had been carried out (see Figure 2). Ash and filter 
residues from the incineration of combustible waste are returned to the holder in 100 l drums 
embedded in 208 l drums. 

Dry compressible radioactive waste is packaged in standard 208 l drums. For 
volume reduction, a hydraulic press and high-pressure compactors (supercompactor) are 
used. Compressed waste is placed in tube-type containers (TTC). Since 2006, a 
supercompactor has been permanently installed and regular processing has been in place for 
suitable packages. Waste that cannot be compacted is broken down and packed in standard 
drums. Metallic waste suitable for melting is mostly surface-contaminated waste or activated 
waste from the containment, which is successfully decontaminated by means of 
decontamination procedures (approximately 70%) in accordance with the relevant criteria for 



ReNPRRO16–25  Unofficial translation 

 
 

21 
 

the clearance procedures. The remainder of the waste is suitable for melting in one of the 
available melting plants abroad. The melting results in ingots, slag, and dust. 

Process Applicable material Reduction factor 

In-drum low pressure compaction Fabric, plastic, sheet metal, cables, small equipment, ...        Up to 4 

Super-compaction of drums Fabric, plastic, paper, sheets, small metallic parts, ... Up to 10 

Incineration All combustibles Up to 30 

Pyrolysis Combustible materials, ion exchangers from the secondary 
system 

Up to 60 

Melting Metals  

Cutting, grinding All substances Up to 2 

Table 4: Processes used to reduce the volume of solidified solid radioactive waste. 

The above-described types of radioactive waste result from the current technology 
of processing and conditioning; the storage facility also contains types of radioactive waste 
arising from the technologies and processes that were used in the past and are no longer 
applicable. For example: evaporator concentrate solidified with cement vermiculite mixture, 
solidified spent ion exchangers, compressed radioactive waste from the first super-compaction 
campaign in 320 l drums. 

In the future, assessment of the usefulness and suitability of new ways of radioactive 
waste management will be carried out – e.g. thermal decomposition of ion exchangers of 
secondary systems and more frequently use of mobile drying units for drying evaporator 
concentrates. Furthermore, the assessment of existing waste treatment processes in respect 
of the acceptance criteria for disposal will also be made. 

3.1.1.3 Storage capacity and the expected waste inventory 

The long-term objective of the Krško NPP operation is to maintain the volume of the 
generated LILW under 35 m3 per year. All treated, conditioned and packaged solid radioactive 
waste from the Krško NPP is stored in the LILW storage facility at the Krško NPP. The storage 
facility is an anti-seismic, reinforced concrete building with an area of 1,470 m2 and useful 
volume of around 2,000 m3, which is divided by partition walls into six separate compartments. 
Under the location permit from 1978, the original administrative capacity of the LILW storage 
facility at the Krško NPP was limited to 5,000 standard-size drums. The new location permit 
issued in 1988 relaxed the administrative capacity constraints within the existing dimensions 
and with the limitation that an equivalent dose of 0.2 mSv/year as measured at the plant 
boundary fence would not be exceeded. 

The radioactive waste storage facility optimised its storage space with the 
construction of a steel structure for more rational use of the height of the storage space – tube-
type containers (TTCs) are now being placed on two levels. The capacity of the available 
storage space has increased to 11,200 standard drums (2,350 m3) or 3,000 TTCs. 

The earthquake-proof concrete decontamination building was built in 1999, prior to 
the replacement of the old steam generators. The building serves as a storage facility for two 
old steam generators, transport containers with contaminated waste (pieces of pipe, other 
metal waste) generated during the replacement of the steam generators, a heat exchanger, a 
replaced reactor vessel head with equipment, and other contaminated material. 

At the end of 2014, the available storage facility, with two manipulation areas, was 
more than 96% full. Currently, the storage area has available space in the A and B areas, 
which are partially occupied. Larger handling operations and the relocation of the existing 
packages are not envisaged. Annual quantities of the radioactive waste generated are 
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predictable; one of the fundamental principles of radioactive waste management is to limit the 
generation of new quantities of waste and to reduce the volume of existing radioactive waste. 

According to the storage assessment made by the Krško NPP, the spare storage 
space in the storage cell area can be used until the beginning of operation of the LILW Vrbina 
repository, Krško, but not later than 2020, whereas the operational reserve will be ensured in 
the manipulation area of the storage facility. The manipulation area will have to be cleared and 
the elevator, supercompactor, and measurement equipment removed. Additional space will 
have to be provided for segregation, treatment, measurement, and for the storage of the 
equipment from the manipulation area of the storage facility. To this end, the construction of a 
new facility is envisaged for the equipment manipulation and radioactive waste shipments 
(WMB) between the auxiliary building and the interim storage facility. This facility will also be 
used for the conditioning of waste for disposal. 

3.1.2 THE TRIGA MARK II RESEARCH REACTOR 

3.1.2.1 Current inventory 

Radioactive waste is generated during the operation and maintenance of the 
reactor, and during work in the hot cell. Mainly LILW waste is generated, such as spent ionic 
resins, activated or contaminated experimental equipment, samples and protective equipment 
and aluminium irradiation containers. 

Radioactive waste is treated separately according to its physical condition. Solid 
waste is segregated into incompressible (contaminated tools and other objects, e.g. laboratory 
glassware) and compressible material (e.g. gloves, footwear, protective clothing, contaminated 
or activated samples, test tubes, pipettes made of plastic, foils, etc.). Annually, one to two 
standard 208 l drums of solid waste (<0.5 m3) is generated. 

Work with activated samples at the laboratory also periodically produces liquid 
radioactive waste, which is temporarily stored in a special 20 m3 tank and released into the 
Sava River after reaching clearance levels. The radioactive liquid is collected in glass or plastic 
containers, which are properly sealed before being stored at the CSF. 

3.1.2.2 Waste management 

Radioactive waste generated from the use of radioactive substances and the 
operation of the research reactor is temporarily stored in a hot cell facility that is an integral 
part of the reactor. The material is stored in drums, with larger contaminated metal pieces 
stored as special waste. During the operation of the reactor, gaseous and liquid radioactive 
discharges are also generated. The estimated annual dose for 2014 received by a resident of 
the surrounding area from these discharges is approximately 0.4 μSv/year, which is 
significantly below the limit prescribed by the safety report, and is due to air emissions of inert 
gas Ar-41 with an annual activity of 0.8 TBq and liquid discharges with Na-22 activity at the 
detection limit. 

The basic measure to reduce the amount of radioactive waste is the optimisation of 
working procedures for such reduction and careful segregation of the spent material into non-
radioactive and radioactive material at the site. In addition, radioactive material that fulfils the 
regulatory conditions for the clearance procedure is subject to an aging process and is 
removed from the radiologically controlled areas. Segregation and sorting into compressible 
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and incompressible waste and the use of a press ensure additional reduction of the generated 
waste. 

3.1.2.3 Storage capacities and the expected waste inventory  

The quantity of LILW generated during the operation of the research reactor and 
laboratory work is not significant and can be temporarily stored in the hot cell facility and then 
in the CSF at Brinje. The capacity of the hot cell facility to process and store radioactive waste 
suffices for a much larger amount of waste than generated. The storage capacity is 
approximately 5 m3. Under normal conditions, less than 10% of the available capacity is 
occupied. The anticipated annual quantity of generated radioactive waste remains below 
0.5 m³ per year. 

3.1.3 LILW FROM SMALL PRODUCERS 

3.1.3.1 Current inventory 

Performers of radiation activities, other than operators of a nuclear or radiation 
facility, mainly use sealed radiation sources that are, after the usage, sold to another holder of 
a radiation practice license, if they are still usable, or returned to the supplier in cases when 
the possibility of return exists. If none of these two options exists, the sealed radiation sources 
are delivered to the CSF at Brinje, which is managed by the ARAO. The ARAO has been 
providing the SGEI of the management of radioactive waste from small producers since 1999. 
Other forms of radioactive waste are rarely generated by small producers and mainly during 
the use of open sources. LILW generated by small producers are divided into three main 
groups: solid waste (Group I), spent sealed sources (Group II), and other radioactive waste 
(Group III). 

In Slovenia, unsealed radiation sources (radiopharmaceuticals) for diagnostics and 
therapeutic purposes are used by seven organisational units for nuclear medicine, namely: the 
Department of Nuclear Medicine at the University Medical Centre (UMC) Ljubljana and 
departments or laboratories at the Institute of Oncology Ljubljana, the University Medical 
Centre (UMC) Maribor and general hospitals in Celje, Slovenj Gradec, Izola, and Šempeter pri 
Gorici. Sealed radiation sources for therapeutic purposes are used at the Institute of Oncology 
in Ljubljana and at the Department of Ophthalmology/Eye Clinic of the UMC Ljubljana, whereas 
for the irradiation of blood constituents, such sources are used at the Blood Transfusion Centre 
of Slovenia. Radioactive waste resulting from the use of unsealed radioactive sources is mostly 
short-lived transitional radioactive waste that in terms of management is not problematic 
because the producers of such waste provide suitable premises in which the waste is 
temporarily stored until its activity is reduced to the extent of being granted unconditional 
clearance. 

In the last three years, the SGEI performer has taken over from small producers 
LILW with an average mass that amounts to 650 kg (2.5 m3) per year – gross weight including 
packaging. Annual take over quantities fluctuate; the main reason lies in the larger amounts of 
radioactive waste taken over in the past. 

In terms of the takeover amounts, i.e. the average mass over the past three years, 
radioactive waste is generated in research and training activities (10%, including research for 
medical purposes), medicine (5%), and industry (85%, including fire alarms and the  historical 
waste take over owned by the Slovenian Armed Forces). 
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At the end of 2014, 92.3 m³ of radioactive waste was stored at the CSF with the 
storage facility filled to approximately 80% capacity, with a total weight of 51 tonnes and a total 
activity of 3.0 TBq. 

Sealed sources represent most of the activity stored at the CSF at Brinje. Table 5 
shows that sealed sources accounted for approximately 95% of the activity of radioactive waste 
stored at the end of 2014; the remaining activity is represented by solid radioactive waste 
types: T1, T2, T3, and T4. As much as 62% of waste stored by the end of 2014 contained 
short-lived radionuclides (Co-60, Cs-137, Sr-90, etc.), whereas others contained long-lived 
radionuclides (Ra-226, Am-241, Th-232, etc.). 

In 2014, the greatest portion of radioactive waste at the CSF, considering the 
volume fraction, was from Group I. Solid waste accounted for approximately 84% of the stored 
radioactive waste volume, whereas sealed sources accounted for the remaining percentage. 
Among solid radioactive waste, combustible waste (compressible and incompressible waste) 
accounted for 24%, slightly less than half of the combustible waste is also compressible 
(combustible and non-combustible waste), while the remaining 32% was incompressible, non-
combustible waste in special form, or large bulky waste (T4), regarding which further 
processing is not reasonable. Although sealed sources contribute substantially to the activity, 
the share of the volume they occupied in the storage facility was only 16%. Radioactive waste 
from the other radioactive waste group (liquid and mixed waste) is rarely taken over since it 
must be pre-treated before it is brought into the storage facility; therefore, it represents only a 
small share of waste in the storage facility. 
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Groups 

Subgroup and 
type of 

radioactive waste  

Number 
of 

packages 
Main radionuclides 

Activity 
(Bq) 

Share of 
subgroup 

activity (%) 

Share of 
group 
activity 

(%) 

Volume of the 
subgroup (m3) 

Volume 
percent of the 
subgroup (%) 

Volume 
percent of the 

group (%) 

I.  Group 

Solid RW 
  

T1 (solid, 
compressible,  
combustable ) 

94 
226Ra, 60Co, 241Am, 109Cd, 108Ag, 
238U, 57Co, 232Th, 3H 

8.6E+08 0.03 

5.3  

19 20.6 

84 

T2 (solid, 
compressible,  non-
combustable ) 

128 

226Ra, 60Co, 241Am, 109Cd, 108Ag, 
238U, 3H, 238U, 14C, 228Th, 106Ru, 
210Pb 

1.7E+10 0.56 25 27.1 

T3 (solid, 
incompressible, 
combustable ) 

21 
226Ra, 60Co, 232Th, 137Cs, 152Eu, 
22Na, 133Ba 

3.4E+09 0.11 3.4 3.7 

T4 (solid, 
incompressible,non-
combustable ) 

197 

226Ra, 60Co, 109Cd, 137Cs, 108Ag, 
238U, 14C, 232Th, 133Ba, 95Nb, 152Eu, 
241Am, 85Sr 

1.4E+11 4.5 30 32.5 

II. Group 

Sealed sources 
 
 

ZV0 (smoke 
detectors) 

194 241Am, 226Ra 1.5E+10 0.5   8.4 9.1 

16 

ZV1 (spent sealed 
sources with A ≤ 3.7 
[GBq]) 

150 

226Ra, 60Co, 241Am/Be, 238U, 232Th, 
63Ni, 55Fe, 90Sr, 106Ru, 3H, 152Eu, 
137Cs, 85Kr, 238U 

4.1E+11 13.6 

94.7  

2.5 2.7 

ZV2 (spent sealed 
sources with 3.7 
[GBq] <A ≤ 37 [GBq]) 

28 

226Ra, 152Eu, 154Eu, 60Co, 137Cs, 
85Kr, 90Sr, 241Am/Be, 133Ba, 3H, 
137Cs, 210Pb, 55Fe,  

6.6E+11 21.9 1.7 1.8 

ZV3 (spent sealed 
sources with 37 [GBq] 
<A ≤ 370 [GBq]) 

9 
152Eu, 241Am, 60Co, 137Cs, 133Ba, 
90Sr, 241Am/Be, 3H, 85Kr, 90Sr 

1.2E+12 39.8 1.9 2.1 

ZV4 (spent sealed 
sources with A > 370 
[GBq]) 

2 60Co, 137Cs 5.7E+11 18.9 0.4 0.4 

III. Group 

Other RW 

L - liquid waste 0  0 0  0 0 0 

M - mixed waste 0  0 0  0 0 0 

 
Total No. of 
packages 

823  3E+12 100 100 92.3 100 100 

 Total volume 92.3 m3        

 
Total weight 

51 
tonnes        

 



ReNPRRO16–25  Unofficial translation 

 
 

26 
 

Table 5: The types and number of RW packages in the CSF as of 31 December 2014.
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3.1.3.2 Radioactive waste management 

A radioactive waste package consists of the packaging with internal barriers or 
absorption material and radioactive waste. Radioactive waste storage packaging is selected 
according to the type, characteristics and quantity of waste and must meet the waste 
acceptance criteria for the storage facility. A 208 l drum is the standard outer packaging of 
most radioactive waste stored at the CSF. The drums are stacked onto pallets and arranged 
to a height of three levels. Smaller bulky waste units are stored in bags, small metal containers 
or in plastic containers that are inserted into metal box pallets. After treatment and conditioning, 
bulky waste is also stored in drums. 

The radioactive waste inventory at the CSF is subject to treatment and conditioning 
with the aim of reducing its volume. The treatment and conditioning of radioactive waste as a 
regular activity has been carried out independently by the ARAO, whereas a part of these 
activities are implemented in the form of a project and with the participation of international 
experts. 

3.1.3.3 The storage capacity and expected waste inventory 

The CSF consists of a staff room, an area for storing radioactive waste, an engine 
room, a room for ventilation equipment and embedded systems. The facility measures 10.6 m 
× 25.7 m, with a height of 3.6 m. The storage area is divided into ten compartments with the 
storage compartment the farthest from the cargo door and hollowed out to a greater depth. 
The transport route runs along the middle of the storage area. 

 
 

 

 

Figure 3: Expected radioactive waste quantities at the CSF over the next few years 
without taking into account volume reduction due to radioactive waste treatment. 
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Given the current storage regime, the administrative storage capacity is 115 m3 of 
radioactive waste, of which 107.5 m3 is intended for regular storage and 7.5 m3 for emergency 
acceptance of waste. 

Based on many years of experience, we can expect that in the following years the 
annual intake of radioactive waste at the CSF will be between 2 and 3 m3 or less, considering 
that the majority of historical waste has already been taken over by the SGEI provider. If waste 
treatment and conditioning were not carried out, the repository would be administratively at full 
capacity by 2025 considering the estimated intake trend. In the case of sealed radiation 
sources, which account for the majority of acceptances by the storage facility, the entire device 
is accepted by the storage facility and, in the process of its further treatment, non-radioactive 
parts are removed from it and only the radioactive radiation source is retained in the storage 
facility, which in the majority of cases reduces the volume by more than 90%. The volume can 
also be reduced efficiently by burning combustible waste; however, this process is expensive 
and will only be implemented when there is little storage space available and when all other 
alternatives for reducing the volume are exhausted. The deepened area of the repository, 
which is currently empty, represents a reserve that increases the storage capacity by 10-20 
m3. Given the current practice of radioactive waste management, the storage capacity will 
suffice until the construction of the LILW repository envisaged to start regular operation in 
2022. 

After the construction of the LILW repository, the LILW from the CSF that meets 
waste acceptance criteria for disposal will be disposed in the LILW repository at the Vrbina 
site, Krško. The issue of any other LILW will be resolved along with the issues relating to spent 
fuel and high-level radioactive waste (HLW) management. 

3.2 SPENT FUEL MANAGEMENT 

In Slovenia, spent nuclear fuel is only produced by the Krško NPP and the TRIGA 
Research Reactor. The current quantity of spent nuclear fuel is low (around 440 tonnes of 
uranium and 5.1 tonnes of plutonium). These volumes are exceptionally small compared with 
other nuclear states and will also remain so after both reactors cease to operate. Currently, 
only the Krško NPP has spent nuclear fuel since all the spent fuel from the TRIGA Research 
Reactor was returned to the USA in 1999. 

The nuclear facility operator is competent and responsible for managing spent 
nuclear fuel at the site of the facility in operation. This means that the Krško NPP is responsible 
for the storage of spent nuclear fuel from the NPP, while the Jožef Stefan Institute (JSI) is 
responsible for the storage of spent nuclear fuel from the research reactor. The ARAO will 
assume responsibility for managing spent fuel from both operators after the cessation of 
operation of both nuclear facilities. In this context, it will also be responsible for any treatment 
prior to the disposal, design, and construction of the repository and for the packaging and 
disposal of spent fuel. After the construction of the repository, the ARAO will assume 
responsibility for its operation and management and, after its closure, for long-term monitoring 
and maintenance. 

3.2.1 THE KRŠKO NUCLEAR POWER PLANT 

3.2.1.1 Current inventory 

The reactor core at the Krško NPP comprises 121 fuel assemblies with external 
dimensions of 20 cm x 20 cm x 376 cm. A fuel element comprises 235 fuel rods filled with 
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ceramic tablets of uranium dioxide and dressed in zirconium alloy cladding. Uranium 
enrichment is in the order of a few percent (between 2 and 5%). One fuel element comprises 
approximately 406 kg of uranium. 

In 2004, the Krško NPP introduced a longer fuel cycle in which fuel assemblies are 
changed once every 18 months, which is shown in Figure 4. On average, 56 fuel assemblies 
are replaced at each outage. At the end of 2004, there were 1,098 spent fuel assemblies stored 
in the pool for spent nuclear fuel at the Krško NPP site, taking into account two containers of 
fuel rods from the fuel reconstitution. 

 

 

Figure 4: The number of annually replaced fuel assemblies in the spent fuel pool at 
the Krško NPP. 

 

 

3.2.1.2 Storage capacity and expected spent fuel inventory 

After an increase in the storage capacity of the spent fuel pool in 2003, 1,709 storage 
locations are available for spent fuel, of which 26 locations are inaccessible. Since space for 
the entire reactor core must be ensured in the pool at any given moment, 121 locations must 
always be reserved for emergency evacuation of the core. The remaining locations are 
physically available for the storage of spent fuel assemblies. Due to the increased safety 
reserves, only 1,383 locations are actually available for storage. The results of the performed 
stress tests in 2011 led to an increase in safety reserves and stricter criteria for the placement 
of fuel assemblies in the storage racks. The available number of storage locations for spent 
fuel is estimated to be sufficient until 2018. 

In 2011, the Krško NPP was issued a decision by the Slovenian Nuclear Safety 
Administration (SNSA) requiring the entity to upgrade safety measures for the prevention of 
major accidents and the mitigation of their consequences. The decision, inter alia, required the 
Krško NPP to assess the possibility of reducing the risk associated with spent fuel 
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management so as to amend the long-term strategy for spent fuel. In 2012, the Krško NPP 
drafted a document entitled Evaluation of Spent Nuclear Fuel Storage Options. In it, the Krško 
NPP argues that the modernisation of the spent fuel management strategy in the NPP is crucial 
for several reasons. Given that the accident scenario exceeds project design specifications, 
the current storage capacity of the pool for spent fuel does not suffice for normal operation until 
2023 since the number of fuel assemblies in the pool must be reduced. In the document, the 
Krško NPP specifies that the optimal solution would be the construction of a dry storage in the 
2016–2018 period, which would consequently improve nuclear safety by reducing the number 
of fuel assemblies in the pool. 

3.2.2 THE TRIGA MARK II RESEARCH REACTOR 

3.2.2.1 Current inventory 

The core of the TRIGA Research Reactor has 91 locations that can be filled either 
by fuel assemblies or other components of the core (control rods, blanking elements, irradiation 
channels, etc.). In 2014, the reactor core had a total of 61 fuel assemblies, of which three were 
control rods with fuel followers. The remaining 30 locations were filled by the fourth control rod, 
irradiation channels, a neutron source or voids. The fuel assemblies of the TRIGA Research 
Reactor have a cylindrical configuration and measure 72 cm in length and 3.75 cm in diameter. 
The stainless steel jacketing contains a metal fuel mixture of uranium and zirconium hydride. 
One fuel assembly contains approximately 0.3 kg of uranium enriched to 20%. 

The TRIGA Research Reactor currently has no spent nuclear fuel because, in 1999, 
the JSI as the operator of the research reactor repatriated all stored spent fuel (219 spent 
assemblies) to its country of origin, the United States, as part of a special programme entitled 
Research Reactor Spent Nuclear Fuel Acceptance Programme. 

3.2.2.2 Storage capacity and expected waste inventory 

After the repatriation of the spent nuclear fuel to the USA, the current inventory at 
the TRIGA Research Reactor comprises 61 fuel assemblies kept in the reactor, and 23 fresh 
fuel assemblies kept in the fresh fuel storage area. The pool for spent fuel with a capacity of 
630 fuel assemblies is available in case there is a need for temporary storage of spent fuel. 
The pool suffices and is more than enough for the storage of the total fuel inventory planned 
until the end of operation. 

The future quantities of spent fuel depend on a decision to be made by the operator 
and owner of the research reactor concerning the operation of the reactor after 2026. The 
TRIGA Research Reactor has been in operation since 1966. In 1991, it was thoroughly 
inspected and reconstructed. 

In 2015, a long-term strategy for the operation of the TRIGA Research Reactor was 
drawn up [4], which considers various scenarios of spent fuel management, namely: 
- transportation to the United States; 
- transportation to other countries; 
- relocation to a different location; 
- transfer of spent fuel to the ARAO. 

For this purpose, a preliminary cost analysis of the research reactor spent fuel 
management was performed. It was established that even if Slovenia made use of the option 
of returning the spent fuel from the research reactor to the United States [5], such repatriation 
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would no longer be free of charge for Slovenia in accordance with the revised U.S. fee policy 
for acceptance of foreign research reactor spent nuclear fuel from countries with high-income 
economies [6]. 

3.3 DECOMMISSIONING OF NUCLEAR AND RADIATION FACILITIES 

Pursuant to the provisions of the Ionising Radiation Protection and Nuclear Safety 
Act (ZVISJV), the decommissioning of a nuclear or radiation facility encompasses all the 
measures to obtain clearance from regulatory control. The decommissioning includes 
decontamination procedures, procedures for dismantling and the removal of all radioactive 
waste and spent fuel from the facility. Upon the completion of the decommissioning process, 
the facility and the location can be exempted from the regulatory control and the location can 
afterwards be used for other purposes without radiological restrictions Globally, the two most 
common decommissioning strategies are immediate dismantling and deferred dismantling. 
The decommissioning strategy depends on the decision of the owner of the facility and 
technically primarily on the national long-term overall strategy in the field of radioactive waste 
and spent fuel management. 

Pursuant to the Slovenian legislation and internationally recognised standards, it is 
the owner or the operator of the facility that is responsible for the decommissioning of nuclear 
and radiation facilities. The responsibility for decommissioning is laid down in the Ionising 
Radiation Protection and Nuclear Safety Act (ZVISJV) and implementing regulations, which 
stipulate that, after the start-up of a nuclear facility, the operator must adopt and apply a 
programme of measures and procedures that provide for the possibility of the permanent 
cessation of operation of a facility in accordance with the prescribed protection against ionising 
radiation. In accordance with the law, the operator or the owner is also obliged to ensure an 
appropriate programme for facility decommissioning. 

In Slovenia, there are three operating nuclear facilities (the Krško NPP, the TRIGA 
Research Reactor, and the Central Storage Facility for Radioactive Waste in Brinje) and a new 
facility at the design stage – the repository for LILW in Vrbina, Krško, none of which is being 
decommissioned. 

3.3.1 DECOMMISSIONING OF THE KRŠKO NPP 

Upon the cessation of its operation, the Krško NPP will be decommissioned. After 
decommissioning, its status as a nuclear facility will also cease. The holder of the operating 
license, i.e. the Krško NPP, has the primary responsibility for designing technical procedures 
for the decommissioning. In accordance with The Bilateral Slovenian-Croatian Agreement on 
the Krško NPP, the final responsibility for the Krško NPP decommissioning is evenly borne by 
the NPP's two owners: the Republic of Slovenia and the Republic of Croatia. 

Pursuant to the requirements under Article 10 of The Bilateral Slovenian-Croatian 
Agreement on the Krško NPP, the Programme for the Decommissioning of the Krško NPP and 
the Disposal of LILW and Spent Nuclear Fuel from the Krško NPP (the Decommissioning 
Programme) was approved in 2005. The Decommissioning Programme was drawn up by a 
mixed Slovenian and Croatian working group comprising experts from the ARAO and the 
Agency for Special Waste. The approved and financially evaluated decommissioning 
programme is based on a scenario that assumes immediate decommissioning of the reactor 
after the cessation of operation, which was, following the adoption of the document in 2005, 
scheduled for 2023; at present, the cessation of NPP's operation is envisaged for 2043 pending 
the successful conclusion of Periodic Safety Reviews in 2023 and 2033. 
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In accordance with Article 10 of The Bilateral Slovenian-Croatian Agreement on the 
Krško NPP, the owners are obliged to review and update the decommissioning programme 
every five years. To this end, the two countries (owners) granted the power to enforce this 
obligation to the intergovernmental commission. 

The decommissioning itself is divided into several phases and will take place four 
years after the reactor is shut down. The decommissioning begins with the preparation of plans 
and all necessary documents prior to the end of the operational life period. The post-operation 
period (POP) begins immediately after the shutdown of the NPP; the plant is prepared for 
dismantling, the systems and components are first cooled, and the activities of the irradiated 
components are gradually reduced. The dismantling of components which have not been 
irradiated and do not serve for the security or cooling systems of the power plant will start three 
years after the shutdown of the NPP. The reactor vessel and the parts of the reactor with the 
highest level of activity will be dismantled at the end. Most of the dismantled components will 
be disposed in the LILW repository, which will operate during the decommissioning process, 
whereas the smaller parts, such as control rods and the dismantled reactor pressure vessel, 
which are contaminated with long-lived radionuclides, will be disposed of together with the 
spent nuclear fuel. The spent fuel will be moved from the core, placed in a pool and allowed to 
cool down. Once sufficiently cool, it will be stored in a dry spent fuel storage facility. 

The Strategy Immediate Dismantling (SID) will likely produce 5,540 tonnes of LILW. 
The quantity of LILW that will have to be disposed of can be substantially lower considering 
the methods of waste conditioning with reducing waste disposal volumes. The amount of waste 
can be further reduced if the dismantling is deferred, whereby after the cessation of operation 
the power plant is left for some time to cool down. 

In 2008 and 2010, a series of activities were carried out, starting points and expert 
foundations were drafted, and – in cooperation with the Krško NPP – a preliminary 
decommissioning plan was drawn up, as a basis for the revision of the Decommissioning 
Programme [7]. Based on the data on the radioactive waste inventory and the Krško NPP 
systems and components, timetables and technical plans for the shutdown and 
decommissioning of the power plant in 2023 and in 2043 were prepared by taking into 
consideration the state-of-the-art technologies for decontamination and dismantling. 

In both scenarios, the quantity of radioactive material from the decommissioning 
process is similar as well as the expected technical inventory at the end of the operation; due 
to the activation, the radiological inventory is also identical for both scenarios since the 
activation process will be in equilibrium already in 2023; neither of the two scenarios differ in 
the amount of radiological inventory due to contamination since the contamination within the 
systems is already in equilibrium. 

With the similarities of the two variants, only the amount of operational radioactive 
waste will significantly increase by 2043, whereas the volume of spent fuel assemblies will 
increase by 50%. Fuel assemblies will be stored in dry storage facility at the Krško NPP site 
for several decades until the final disposal. 

Most of the waste from decommissioning will not be radioactive. The radioactive 
waste from decommissioning can be classified into 3 categories: 
- activated components from within the reactor, reactor pressure vessels and biological 

shields (the main radionuclides being Co-60 and EU-152); 
- contaminated components due to internal contamination from contact with radioactive 

substances (the main radionuclides being Co-60 and Cs-137); 
- contaminated components in the radiologically controlled area and building structures due 

to the dispersion of radioactive particles and dust. 
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The treatment of the material from the decommissioning will result in obtaining 
clearance from regulatory control of radioactive substances and the disposal of non-radioactive 
substances, which means that the cleared material may be reused and conditioned for disposal 
in municipal waste landfills. Prior to disposal, radioactive waste is to be arranged into 
appropriate disposal units in accordance with the waste acceptance criteria for disposal. 
Processing operations, conditioning and packaging of radioactive waste will include different 
procedures for the reduction of volume and the consolidation of the waste generated, e.g. 
additional cutting, the dismantling of components, decontamination techniques, pressing, 
evaporation and immobilisation, in accordance with the waste acceptance criteria for disposal. 

Dismantling of the power plant will commence by dismantling the primary circuit, 
which will be followed by the dismantling of components from the interior of the reactor and the 
reactor pressure vessel. Part of the activated components of the internal parts of the reactor 
and the reactor pressure vessel with HLW and long-lived LILW will be packed into containers 
and stored long term together with the spent fuel. The remainder of radioactive waste from the 
reactor and the reactor pressure vessel will be packed in standard 208 l drums and, 
subsequently, in concrete containers, or directly in concrete containers, or in various types of 
monolithic containers, and will be disposed at the LILW Vrbina repository. 

As envisaged in The Bilateral Slovenian-Croatian Agreement on the Krško NPP, the 
new revision of the Krško NPP Decommissioning Programme will provide a new and improved 
assessment of material quantities resulting from the decommissioning and of the necessary 
financial resources required for decommissioning. 

3.3.2 DECOMMISSIONING OF THE TRIGA MARK II RESEARCH REACTOR 

At the end of 2007, the Programme for the Decommissioning of the TRIGA Mark II 
Research Reactor was drafted [8] at the JSI, based on the offer of the United States [5] to 
accept the spent fuel from the research reactor. The programme includes the option of the 
operation of the research reactor until 2016, the repatriation of U.S. origin spent fuel by 2019, 
and immediate decommissioning. 

The main schedule for the decommissioning of the TRIGA Research Reactor 
envisages the operation and shutdown of the reactor by the end of 2016, the repatriation of 
spent fuel after three years of cooling to the United States, therefore by 2019, and the 
decommissioning and dismantling of the reactor in the period between 2019 and 2021. The 
long-term operational strategy for the TRIGA Research Reactor [4] notes that the scenario of 
the operation until May 2016 and the repatriation of the spent fuel originating in the U.S. by 
May 2019 is not a realistic option in terms of time and financial investment in the short period 
of time. 

The existing decommissioning scenario on immediate decommissioning of the 
reactor envisages the generation of approximately 50 m3 of LILW in the form of construction 
and other waste, which will be disposed in the LILW repository Vrbina, Krško, after the 
completion of the decommissioning. In the case of deferred dismantling, only 15 m3 of LILW is 
envisaged. 

In the 10-year period covered by the national programme, a detailed 
decommissioning programme will be drawn up in view of the adopted decision that the TRIGA 
Research Reactor is to operate at least until the conclusion of the next Periodic Safety Review, 
i.e. until 2026, with the possibility of extension until 2043. 
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3.3.3 DECOMMISSIONING OF THE CENTRAL STORAGE FACILITY FOR RADIOACTIVE 
WASTE IN BRINJE 

The operation of the CSF as a public national infrastructure for the storage of 
radioactive waste from small producers ensures a safe storage area for radioactive waste for 
as long as it is produced by different activities in the country and for as long as there is a need 
for radioactive waste storage. After the cessation of the operation, the CSF's decommissioning 
is envisaged under two possible scenarios, which differ with respect to the commencement of 
the decommissioning. In 2012, a preliminary decommissioning programme was designed for 
the CSF [9]. There are no nuclear reactions in the facility that could cause neutron activation, 
and no contamination of the facility and of the immediate surroundings is envisaged during the 
life cycle of the CSF. The results of contamination control show that no contamination of 
partition walls, floors and ceilings, metal pallets, the surface of radioactive waste packages, 
movable and electro-mechanical equipment, and underground tank and piping wastewater is 
to be expected. Two scenarios have been developed for the CSF's decommissioning. 

Under the first scenario, all LILW from the CSF will be transported to the LILW 
repository in 2022. After 2022, the CRWSF will be decontaminated and put into unrestricted 
use. The removal of the facility is not envisaged. 

Under the second scenario, all LILW from the CSF that meets the waste acceptance 
criteria for disposal in the LILW repository, will be transported to and disposed in the LILW 
repository in 2022. The CSF will remain in operation as a central storage facility for radioactive 
waste from small producers in the period during the temporary shutdown (standby mode) of 
the LILW repository. According to this scenario, the CSF will be decontaminated and put into 
unrestricted use after the final filling of the LILW repository in 2061. The removal of the facility 
is not envisaged. 

Waste will be generated at all stages of decommissioning; however, the expected 
amount of radioactive and non-radioactive waste from the dismantling will be relatively small. 

In terms of quantity, the non-radioactive waste group will predominate. During the 
decommissioning a small amount of solid radioactive waste will be generated as a result of the 
decontamination of contaminated parts of the ventilation system. Material generated from the 
decontamination will be packaged together with the ventilation system filters, if they are 
contaminated, and contaminated personal protective equipment, and finally deposited in the 
LILW repository. The estimated amount of contaminated material is approximately 2 m3, or 10 
standard drums. 

The decommissioning of the CSF will last approximately four months regardless of 
the scenario. Taking into consideration the length of procedures for acquiring authorisations 
prior to and after the completion of decommissioning, as well as the drafting of documents 
required for the application, the entire decommissioning project will last approximately one 
year. The decommissioning under the first scenario will take place in 2023, whereas the 
decommissioning under the second scenario is envisaged for 2062. 

3.4 RADIOACTIVE WASTE CONTAINING NATURALLY OCCURING RADIONUCLIDES 
AT THE ŽIROVSKI VRH MINE 

The obligations of the mine during the closure process are laid down by The 
Permanent Cessation of the Uranium Ore Exploitation and the Prevention of the Effects of 
Mining at the Žirovski Vrh Uranium Mine Act. By way of a decree [10] in 2001, a public company 
for the closure of the Žirovski Vrh Uranium Mine was established. In November 2006, the 
Government of the Republic of Slovenia (hereinafter: the Government) adopted the amended 
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programme for the permanent cessation of exploitation of uranium ore and the prevention of 
the effects of mining at the Žirovski Vrh Uranium Mine in the period from 2006 to 2010 11], 
which is the basis for carrying out the closure and the prevention of the consequences of 
mining operations. The amended programme is still applicable because the landslide at the 
Boršt hydro-metallurgical tailings disposal site reactivated in 2008, which requires additional 
remediation work. 

The Jazbec and Boršt disposal sites are the disposal sites for mine and hydro-
metallurgical tailings and other waste generated during the decommissioning of the ore 
processing and other facilities at the Žirovski Vrh Uranium Mine. 

After the final arrangement in 2008, a five-year transitional period for the Jazbec 
disposal site ended at the end of 2013. During the transitional period, monitoring of radioactivity 
and the environment was conducted, with its results confirming the effectiveness of the 
implemented measures. With the decision of the SNSA in 2013, the Jazbec mine tailings 
disposal site became the property of the state infrastructure; since November 2015, long-term 
monitoring and maintenance have been carried out by the Agency for Radioactive Waste 
Management (ARAO). 

The first phase of the remediation of the Boršt disposal site was concluded in 2010. 
After the completion of the first phase it was determined that the disposal site is subject to 
landslide movements that exceed the envisaged and allowed movements (1.5 cm per year) 
indicated in the Safety Analysis Report. Due to the disparities noted between the situation on 
the site and the values estimated for the Boršt disposal site in the analysis safety report, the 
conditions for the shutdown of the disposal site have not yet been satisfied. 

At the Jazbec mine tailings disposal site, 1,910,425 tonnes of mine tailings are 
permanently deposited, with an average content of 53 g U3O8/t (or 7.7 kBq of U-238 / kg), and 
a total deposited activity of 21.7 TBq. The disposal site is covered with a final 1.95-m-thick 
layer and also features a drainage system. The area is fenced and under constant radiological 
surveillance. 

The Boršt hydro-metallurgical tailings disposal site is covered with a final 2.05-m-
thick layer. The disposal site holds 610,000 tonnes of hydro-metallurgical tailings, 111,000 
tonnes of mine tailings and 9,450 tonnes of contaminated materials from the decontamination 
of the disposal site environment (mine tailings, contaminated soil, construction waste) with a 
total of 730,450 tonnes. The total activity of the disposed materials is 48.8 TBq. 

3.5 TECHNOLOGICALLY-ENHANCED NATURALLY OCCURRING RADIOACTIVE 
MATERIALS 

Technologically-enhanced naturally occurring radioactive substances are waste or 
materials that are usually not treated as radioactive but contain naturally occurring 
radionuclides to such an extent that they may cause radiation exposure to workers or individual 
inhabitants. In the technological process, the concentration of radionuclides increases due to 
accumulation. The largest producers of waste containing technologically-enhanced naturally 
occurring radioactivity are thermal power plants using solid fossil fuels. In Slovenia, 1.3 million 
tonnes of fly ash, slag and wet gypsum containing concentrated natural radionuclides (K-40, 
R-226, U-238, Th-232) are generated annually. More than 80% of the waste from thermal 
power plants is generated at the Šoštanj Thermal Power Plant (the Šoštanj TPP). This waste 
is treated as non-radioactive waste. The remaining waste containing technologically-enhanced 
naturally occurring radioactive materials is also generated during TiO2 production and 
processing of metals. Their management depends on the amount of radionuclides they 
contain. 
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In the management of waste containing technologically-enhanced naturally 
occurring radioactivity, the most pragmatic solution has often been to address each case 
separately. The waste is first treated as substances in the relevant technological process, 
taking into account management principles that apply to low-level radioactive waste. In 
accordance with Council Directive 2013/59/EURATOM of 5 December 2013 laying down basic 
safety standards for protection against the dangers arising from exposure to ionising radiation, 
and repealing Directives 89/618/Euratom, 90/641/Euratom, 96/29/Euratom, 97/43/Euratom 
and 2003/122/Euratom (OJ L 13, 17.1.2014) (hereinafter: Directive 2013/59/Euratom), the 
competent regulatory authority may, in normal operations where radioactivity is not a 
consideration, authorise the mixing of radioactive and non-radioactive materials for the 
purpose of re-use or recycling. Directive 2013/59/Euratom is to be transposed into the 
Slovenian legislation by 2018. Waste with technologically-enhanced natural radioactivity may 
also contain other hazardous ingredients such as chemicals, hydrocarbons, and heavy metals. 
This waste can be subject to different administrative control, each with its own legal 
requirements. The clearance of waste from regulatory control must meet all the conditions of 
the applicable legislation. The holder of the operating licence for the industrial activity is 
responsible for managing the waste. 

3.6 RESEARCH & DEVELOPMENT 

Irrespective of the area, the financing of R&D in Slovenia is currently regulated on 
a project basis (2–6 years). Preference is given to those project proposals that the evaluation 
system recognises as scientifically the most far-reaching. Such a system neither encourages 
nor ensures the long-term existence and development of individual research fields, in particular 
those that are somehow less scientifically far-reaching but can, nevertheless, significantly 
contribute to addressing social challenges. One of the consequences is also that in the past 
R&D regarding radioactive waste management was financed by national resources only 
occasionally but currently there are even no financing resources. The once very successful 
participation in projects funded by the European Commission has in recent years dangerously 
declined due to the unregulated system of co-financing. 

In accordance with Directive 2011/70/Euratom, Slovenia is obliged to set up a long-
term research programme relating to radioactive waste and spent fuel management. The long-
term and stable national funding of research activities is one of the key conditions for the 
successful cooperation of Slovenian research scientists in European technological platforms 
following the conclusion of the project entitled Horizon 2020; such funding is also essential for 
obtaining the support of national stakeholders in implementing the principle of decision-making 
and actions based on the state-of-the-art discoveries of domestic and foreign research, cutting-
edge technologies and the best practises and operational experiences. 

In 2013, the Resolution on Nuclear and Radiation Safety in the Republic of Slovenia 
was adopted, which also touches upon the competence of professional support provided for 
the entire area of nuclear and radiation safety. In this context, the Resolution also sets two 
interrelated goals:  

"Goal 11: Slovenian education institutions offer study programmes whose 
graduates, after appropriate additional training, can obtain important positions in organisations 
where they can ensure nuclear safety."  

and  

"Goal 12: The Republic of Slovenia has established stable conditions for the 
financing and implementation of research and education activities in the field of nuclear and 
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radiation safety, providing a “critical mass” of experts to competently cover all key aspects of 
the safe use of nuclear energy and ionising radiation sources." 

In order to attain Goal 12, four implementing measures are envisaged, namely: 
- The country shall actively support and co-finance the participation of Slovenian scientific 

and research organisations in international research projects and programmes under the 
auspices of the EU, the OECD/Nuclear Energy Agency, the US NRC (the U.S. Nuclear 
Regulatory Commission – the regulatory authority) and similar recognised organisations; 

- Research programmes financed from the state budget or other sources shall enable basic 
research in the field of nuclear and radiation safety; 

- Funds collected from the operators of nuclear and radiation facilities and enriched by 
means of the state budget shall enable applicable research and development in support 
of resolving the ongoing challenges in the field of nuclear and radiation safety in the 
economy. The SNSA, in cooperation with the users, shall set up a programme of research 
and development. 

- Research organisations should be motivated to participate in applied research for the 
economy. 

In Slovenia, the management of radioactive waste and spent nuclear fuel is part of 
a comprehensive radiation and nuclear safety examination. Consequently, the Resolution on 
the National Programme for Radioactive Waste and Spent Fuel Management (ReNPRRO16–
25) does not introduce any special measures to support radioactive waste and spent fuel 
management. It does, however, envisage that such research should be included in the system 
for financing research and educational activities in the field of nuclear and radiation safety with 
a view to implementing the above mentioned Goal 12 set in the Resolution on Nuclear and 
Radiation Safety. Strategy 12 of this Resolution provides an opportunity for a part of such 
research to be directly ordered by the ARAO. In this area, the two mentioned Resolutions are 
closely linked and should be simultaneously followed, notwithstanding the fact that at the end 
of the introductory chapter of the Resolution on Nuclear and Radiation Safety the area of 
radioactive waste and spent fuel management is not discussed. 

3.7 ANALYSIS OF RADIOACTIVE WASTE AND SPENT FUEL MANAGEMENT FUNDING 

In Slovenia, radioactive waste and spent fuel management is based on the “polluter 
pays principle”, under which small radioactive waste producers pay for the provision of the 
service of storing radioactive waste at the CSF, whereas the management of radioactive waste 
and spent fuel from the Krško NPP is based on raising funds in the Fund for the 
Decommissioning of Krško NPP. The mitigation of the consequences of the exploitation of the 
Žirovski Vrh Uranium Mine is financed from the state budget. 

The fee paid by small producers for the disposal of radioactive waste at the CSF 
covers the costs of waste management at the CSF and only part of the costs for final disposal 
of the waste. An accurate and full account of such costs cannot be provided since the costs of 
final disposal are yet to be determined. Consequently, a part of these costs will be covered 
from the state budget. The public service price list can only be adjusted to the real economic 
value of all procedures, i.e. the takeover, treatment, storage and final disposal of waste, once 
the final repository has been in operation and the actual costs of disposal are known. 

In 2004, the Programme for the Decommissioning of the Krško NPP and the 
Disposal of LILW and Spent Nuclear Fuel (the Decommissioning Programme) was drawn up, 
setting the levy for the Krško NPP decommissioning and for the disposal of radioactive waste 
and spent fuel. Since April 2005, the electrical power company ELES GEN, d.o.o. (in July 2006 
renamed GEN energija, d.o.o.) has been paying a levy into the Fund for the Decommissioning 
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of the Krško NPP in the amount of EUR 0.003 per kWh of electrical energy produced by the 
NPP and sold in Slovenia. The amount of the levy has remained the same since 2005. 

The Decree on the criteria for determining the compensation rate due to the 
restricted use of areas and intervention measures in nuclear facility areas (Official Gazette of 
the Republic of Slovenia, Nos 134/03, 100/08 and 46/15) (hereinafter: The Decree on 
compensation rates) was adopted in 2003 and amended in 2008 and 2015. In accordance with 
the Decree, the fund is liable for the payment of compensation for restricted use of nuclear 
facility areas. In drawing up the Decommissioning Programme and setting the amount of the 
levy for the Fund for the Decommissioning of the Krško NPP, such compensation was not 
taken into account. Consequently, in the 2004–2014 period, the municipalities received a total 
amount of EUR 26.5 million as compensation for the restricted use of land. 

Given the present dynamics of fundraising, the amount of the levy and the current 
outflow of resources – mainly due to payments for compensation for the restricted use of land 
– the financial resources for the Krško NPP decommissioning and the disposal of radioactive 
waste and spent fuel would not be collected in time. 

In view of the above mentioned, the Fund for the Decommissioning of the Krško 
NPP must be ensured secure assets on a permanent basis. An updated cost estimate is to be 
provided, which is to include all anticipated costs for radioactive waste and spent fuel 
management, all outflows arising from the compensation payments for restricted use of land, 
and to examine the possibility of reducing the level of payments for compensation due to 
restricted use of land. 

The TRIGA Research Reactor is state owned and its operational costs are covered 
from the budget of the ministry responsible for science. The owner, i.e. the state, will therefore 
have to provide the resources for its decommissioning once the research centre has ceased 
to operate. The resources for this purposes have not been collected since 2015; neither is a 
more accurate estimate of the amount required available. In view of this, it is reasonable that 
in the following years we examine possibilities for setting up a special fund for the 
decommissioning of the TRIGA Research Reactor, collecting funds for its decommissioning in 
some other way, or making a final decision that after the shutdown of the reactor the 
decommissioning costs will be directly covered by the state budget. In any event, a more 
accurate estimate of the funds for this purpose needs to be prepared. 

4 STRATEGIES AND PROGRAMMES FOR RADIOACTIVE WASTE AND SPENT FUEL 
MANAGEMENT 

In Slovenia, the strategies for radioactive waste and spent fuel management are 
founded on continuous control of all radioactive sources in all stages of their lifecycle, i.e. use, 
storage, and disposal, so that the use of radiation sources and nuclear technologies does not 
adversely affect human health and has no additional negative impact on the environment. They 
are founded on safe and economical storage, appropriate processing and packaging, and 
disposal of all waste not envisaged for reuse. 

The key points of the ReNPRRO16–25 are the following: management of LILW from 
the Krško NPP, management of highly radioactive waste and waste from the decommissioning 
of the Krško NPP and management of spent fuel from the Krško NPP. Any other radioactive 
waste management has been adapted to this programme in terms of timetabling and 
technology. 

The strategies are based on the expected operational period of the NPP until 2043 
and on The Bilateral Slovenian-Croatian Agreement on the Krško NPP. This national 
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programme (ReNPRRO16–25) partly considers the selected 2004 version of the Programme 
for the Decommissioning of the Krško NPP and the Disposal of LILW and Spent Nuclear Fuel, 
which was approved by the intergovernmental commission for monitoring the implementation 
of The Bilateral Slovenian-Croatian Agreement on the Krško NPP. It also includes the changes 
and needs that have arisen since the adoption of the current decommissioning programme. 

The baseline scenario in the drafting of a long-term national programme of 
radioactive waste and spent fuel management for Slovenia envisages the construction of a 
LILW repository and a dry storage facility for spent nuclear fuel in the Krško NPP. The 
investment programme for the LILW repository at Vrbina, Krško, which was approved in July 
2014, Rev. C [12], envisages the construction of a LILW repository with the capacity to cover 
the requirements of only Slovenia’s portion of LILW produced by the operation and 
decommissioning of the NPP, and the disposal of all other Slovenian LILW from other 
producers. At the same time, the LILW repository project paves the way for the technical design 
and construction of a repository suitable for the disposal of all LILW from the Krško NPP should 
an appropriate agreement be reached with Croatia on a joint solution to the problem on the 
basis of The Bilateral Slovenian-Croatian Agreement on the Krško NPP. 

4.1 RADIOACTIVE WASTE MANAGEMENT DURING THE OPERATION OF NUCLEAR 
AND RADIATION FACILITIES 

The strategy for radioactive waste management during the operation of nuclear and 
radiation facilities is founded on the principle of using such processes, technologies, and 
methods that generate the least operational waste, and on further radioactive waste 
management that reduces the waste volume in the radioactive waste storage facilities and at 
their final disposal sites. The strategy promotes the usage of such processes, technologies, 
and methods that reduce the volume and quantity of radioactive waste and meet the waste 
acceptance criteria for final disposal, where they exist. 

Radioactive waste generated in nuclear facilities is managed in accordance with the 
approved safety analysis reports for the operation of specific nuclear facilities. 

Strategy 1: The prime responsibility for the radioactive waste management in 
nuclear and radiation facilities rests with the holders of operating licences. Radioactive waste 
is to be managed in accordance with the approved safety analysis reports for the operation of 
individual nuclear facilities. Storage is to be implemented for the purpose of efficient and secure 
phased disposal at the LILW repository. In the field of radioactive waste management, the 
strategy promotes the concept of the clearance of radioactive materials from regulatory control 
in accordance with the prescribed criteria in order to avoid unnecessary generation of 
radioactive waste. 

The measures to achieve the objectives of the strategy presented are the following: 

M1/1 The Krško NPP is to store LILW in the existing storage facility and use already 
established methods of storage and waste acceptance criteria, modified procedures for 
optimising the radioactive waste management and procedures for reducing the volume of 
already generated waste and using space for manipulation equipment and shipments of 
radioactive cargoes between the auxiliary building and the interim LILW storage facility – 
permanently until the removal of the LILW from the location. 

M1/2 The construction of a facility for manipulation equipment and radioactive waste 
shipments between the auxiliary building and the interim LILW storage in the Krško NPP by 
2016. 
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M1/3 The waste conditioning for the disposal of LILW from the Krško NPP and LILW 
from other holders during the operation of the repository (envisaged between 2020 and 2025) 
may also be implemented by the Krško NPP on behalf of the SGEI provider of radioactive 
waste management. 

M1/4 The operator of the TRIGA Research Reactor is to manage the radioactive 
materials generated during the operation of the research reactor in accordance with the 
established procedures for collection, sorting, separation, clearance and temporary storage in 
the hot cell facility and the release of waste to the SGEI provider of the radioactive waste 
management for the purpose of storing waste at the CSF and its final disposal. 

Radioactive waste management is to be financed as part of the operating costs of 
the individual nuclear or radiation facility. The disposal of LILW from the Krško NPP is to be 
financed from the Fund for the Decommissioning of the Krško NPP, whereas the conditioning 
of radioactive waste not originating from the Krško NPP prior to its disposal shall be financed 
from the state budget. 

4.2 MANAGEMENT OF RADIOACTIVE WASTE GENERATED THROUGH THE USE OF 
RADIOACTIVE SOURCES IN INDUSTRY AND RESEARCH 

The radioactive waste generated through the use of radioactive sources in industry 
and research is to be managed in accordance with the practice established so far. Holders of 
radiation sources should endeavour to ensure that radioactive waste is not produced in greater 
quantities than is required for the implementation of their activities. 

In activities where radioactive material/radionuclides can be replaced by other 
methods, the use of the latter is encouraged. 

Disused radioactive sources or waste are to be transferred to the SGEI provider of 
radioactive waste management. With a view to preventing radiation sources – which after being 
used still function but are no longer used for various reasons – from ending up as waste, it is 
recommended that the waste be transferred to another holder of a licence for a radiation 
practice and for recycling or that the waste be returned to the suppliers or manufacturers of 
the devices or sources. The reuse of radiation sources, regardless of whether they have 
already been stored in the CSF, is encouraged. 

Sealed sources should preferably be obtained from suppliers prepared to take the 
spent sources back after use. The producers of radioactive waste provide financial resources 
for the payment of the CSF waste takeover services according to the public service price list. 

Strategy 2: After the radioactive material is no longer in use, its users are to hand 
it over to the SGEI provider of radioactive waste management, return it to the 
supplier/manufacturer, or hand it over to another contractor carrying out a radiation practice. 
The radioactive material can be reprocessed or reused even if it is already stored in the CSF. 
The use of alternative methods in activities, where this is possible, is encouraged. 

The measures to achieve the objectives of the strategy presented are the following: 

M2/1 Radiation sources are to be primarily returned to suppliers or manufacturers. 
Should this not be possible, they are to be taken over to the mandatory SGEI provider of 
radioactive waste management for appropriate treatment, conditioning and storage in the CSF 
– permanently. 
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M2/2 The CSF operator is to arrange for a Periodic Safety Review, and the renewal 
and extension of the operating license of the CSF for another 10 years, before the end of 2018. 

M2/3 The state is to ensure conditions for the regular SGEI provision of radioactive 
waste management from take over and transport to treatment, storage and disposal – 
permanently. 

The management of disused radioactive sources shall be financed by the user. The 
costs of radioactive waste that is transferred to the SGEI provider of the radioactive waste 
management are to be paid by the users in accordance with the public service price list. The 
costs related to the conduct of the Periodic Safety Review of the CSF are part of the operating 
costs of the facility and are to be financed from the state budget and from the costs paid by the 
users to the SGEI provider of radioactive waste management for accepting the radioactive 
waste at the CSF. 

4.3 RADIOACTIVE WASTE MANAGEMENT IN MEDICINE 

The radioactive waste generated by activities involving unsealed short-lived 
radioactive sources is stored in a storage room for temporary storage until it decays below 
clearance levels. Afterwards, such waste is treated in accordance with the rules on waste 
management. In cases where the unconditional clearance levels cannot be reached, it is 
recommended to consider the option of conditional clearance. Failing that, solid radioactive 
waste from medical applications is to be handed over to the SGEI provider of radioactive waste 
management and stored in the CSF. 

Transitional liquid radioactive waste arising from the treatment of patients is to be 
managed by the continuous dilution and discharge of active waste into the sewerage system. 
Such direct discharges of radioactive effluent into the sewerage system must be in accordance 
with the authorised limits for release into the environment. 

Strategy 3: The users of sealed radiation sources will, as a rule, return the used 
devices containing sealed radiation sources to the supplier/manufacturer. Failing that, sealed 
radiation sources are to be delivered to the SGEI provider of radioactive waste management 
and stored in the CSF. The clearance of radioactive material from regulatory control is 
recommended in accordance with the prescribed criteria in order to avoid the generation of 
excessive amounts of radioactive waste. Transitional liquid radioactive waste is to be managed 
according to the "dilute and disperse" principle: the waste is diluted with water and dispersed 
into the sewerage system in accordance with the prescribed limit values for release into the 
environment. 

The measures to achieve the objectives of the strategy presented are the following: 

M3/1 Sealed radiation sources are to be returned primarily to suppliers or 
manufacturers. Failing that, they are to be delivered to the SGEI provider of radioactive waste 
management for storage in the CSF – permanently. 

M3/2 Solid radioactive waste is to be stored primarily in storage rooms until reaching 
unconditional or conditional clearance levels. Failing that, it is to be handed over to the SGEI 
provider of the radioactive waste management for storage in the CSF – permanently. 

M3/3 The dilution and dispersion of transitional liquid radioactive waste and 
discharges of radioactive effluent into the sewerage system are to be in accordance with the 
authorised limits for release into the environment – permanently. 
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The management of radioactive waste generated in medicine is to be financed by 
the user of the radiation source. The costs of transferring radioactive waste to the SGEI 
provider of radioactive waste management are paid by the producers in accordance with the 
public service price list. 

4.4 CONSTRUCTION AND OPERATION OF THE LILW REPOSITORY 

With the adoption of the Decree on the National Spatial Plan for a LILW Repository 
(Official Gazette of the Republic of Slovenia, Nos 114/09 and 50/12), the location and type of 
repository were confirmed. The selected type of repository envisages the disposal of 
radioactive waste in a near-surface silo. The location and design of the repository enable 
extension with additional silos. The silo is basically designed as a reinforced cylindrical 
structure with approximate dimensions of 30 m in diameter, a height of 55 m (depth) and a 
useful depth of 33 m. The containment will be achieved mainly by a series of multiple natural 
(geological) and engineered barriers. Radioactive waste suitable for disposal will be placed in 
metal drums that will be placed in concrete containers and these will be put in silos constructed 
below the groundwater level in soil with very low permeability. 

The Investment Programme for the LILW Repository Vrbina, Krško, confirmed in 
July 2014, Rev. C [12], envisages two scenarios: the baseline scenario allowing for disposal 
of half of the waste, and the extended scenario, which, in accordance with The Bilateral 
Slovenian-Croatian Agreement on the Krško NPP, provides for the disposal of all LILW waste 
from the Krško NPP. 

Under the baseline scenario, the repository is to accommodate half of the LILW from 
the Krško NPP and the entire Slovenian portion of LILW, whereas its construction is envisaged 
to take place between 2017 and 2019. The start of trial operation is scheduled for 2020. All 
"Slovenian" operating waste is to be disposed of by 2025, when the repository enters 
temporary standby mode until re-operation in 2050. During the re-start of operation, the 
remaining "Slovenian" operating waste generated in the Krško NPP and the waste generated 
during the decommissioning of the NPP until 2061 will be disposed in the repository. After the 
disposal of all the waste, the silo and the entire repository will be closed and the long-term 
monitoring and maintenance of the repository will commence. 

The extended scenario focuses and builds on the commitments under The Bilateral 
Agreement concluded with the Republic of Croatia to reach an agreement on the disposal of 
radioactive waste by 2023. The initial part of this scenario is the same: the construction of the 
repository is to take place between 2017 and 2019; the repository is to begin trial operation in 
2020 and regular operation in 2022. Under this scenario, the filling of the first silo is envisaged 
to take three years longer, i.e. until 2028, when the first silo will have been filled and be ready 
for closure. The repository will then enter standby mode. The construction of the second silo 
is planned by 2050. The second silo will accommodate the remaining radioactive waste from 
the operation of the Krško NPP and the waste from the NPP's decommissioning generated 
until 2061. 

In both scenarios, the repository will be equipped with technological systems and 
devices that are technically necessary for the disposal of conditioned waste packaged in 
containers. The conditioning of all LILW for disposal is to be carried out in the Krško NPP, 
which will also provide for the transport of containers ready to be disposed of in the repository. 
The conditioning for disposal envisages containers for easy transportation and management. 
The optimised design of the repository enables expansion of the repository, in terms of both 
disposal capacity and the capacity of the technological systems and devices. The construction 
concept of the repository involves gradual construction with a modular approach, which allows 
adjustment to the required disposal capacity, the re-start of operation after a standby period, 
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and the adjustment to factors that may affect the construction, performance, and operation of 
the repository, such as new methods and techniques of waste disposal and improved 
estimates of LILW quantities from the decommissioning. 

The Vrbina repository will thus accommodate LILW from the Krško NPP (i.e. LILW 
generated during the operation and decommissioning of the Krško NPP and also other LILW, 
such as replaced or removed equipment), namely half of all waste in the case of the baseline 
scenario, or all waste in the case of the extended scenario provided an agreement is reached 
between Slovenia and Croatia in accordance with The Bilateral Slovenian-Croatian Agreement 
on the Krško NPP. In addition to the above-mentioned, the repository will also accommodate 
LILW from the CSF in Brinje, LILW generated during the decommissioning of the CSF and the 
TRIGA Research Reactor, as well as LILW generated during the operation and closure of the 
repository. 

The repository must be designed with a capacity allowing the disposal of any kind 
of LILW generated in Slovenia, with the exceptions of small quantities of long-lived or other 
waste, which would require disproportionately complicated and costly conditioning for disposal. 
The disposal thereof will be addressed subsequently when considering solutions for HLW and 
spent fuel disposal. The criteria for the acceptance of LILW at the repository must be drawn 
up accordingly. 

According to the investment programme for the repository, the total volume of the 
waste inventory envisaged to be disposed of in the repository under the baseline scenario 
amounts to 3,113 m3, taking into account half of the LILW arising from the Krško NPP. This 
includes the Slovenian part (50%) of waste from the Krško NPP, amounting to 2,513 m3 or 
80.72%, and non-power plant waste amounting to 600 m3 or 19.28%. Under the extended 
scenario, the total amount of LILW that will be disposed of in the repository amounts to 5,625 
m3. The volume of waste from the operation of the Krško NPP until 2043 and its 
decommissioning is 5,025 m3. The volume of non-power plant waste in Slovenia amounts to 
600 m3. 

The investment programme assumes that the construction of the LILW repository 
will be financed by each waste producer in proportion to the quantity of waste deposited. 
According to the baseline scenario, the LILW repository is to be financed by the Fund for 
Financing the Decommissioning of the Krško NPP (80.72%) and the state budget (19.28%). 
The value of the investment also includes already invested funds from previous years. The 
costs of conditioning for disposal, including transportation to the repository, are entirely borne 
by the producer. 

The data on quantities of waste from the operation and decommissioning of the 
Krško NPP, which are used in the repository investment programme, are summarised from the 
Preliminary Decommissioning Plan for the Krško NPP, Rev. 5 (PDP) of April 2010 [7], which 
provides a basis for drawing up a new and revised Programme for the Decommissioning of the 
Krško NPP. The data on non-power plant waste are a conservative estimate summarised from 
The Revised Pre-Investment Plan, Selection of the Location, and the Construction and 
Operation of the LILW Repository, ARAO-T1322, 2004. These are the envisaged quantities of 
radioactive waste, which may change in the actual project. The time schedule for 
implementation of the investment is properly aligned with realistic development scenarios – 
minor deviations are possible to achieve the necessary disposal capacity, but such 
discrepancies will be eliminated with an improved assessment in the following versions of the 
decommissioning programme relating to individual facilities. 

Strategy 4: This strategy concerns the construction of the LILW repository, the 
disposal of the current LILW inventory in the repository as soon as possible, and the temporary 
closure of the repository. After the Krško NPP has ceased to operate, the repository is to be 
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re-opened and, after all LILW has been disposed of, again closed. The conditioning of all LILW 
for disposal is to be carried out in the Krško NPP. 

Joint measures to achieve the objectives of the strategy presented under the two 
scenarios (the baseline and the extended scenarios) are the following: 

M4/1 The Government is to ensure the conditions for regular operation of the 
intergovernmental commission as a body for monitoring the implementation of The Bilateral 
Slovenian-Croatian Agreement on the Krško NPP with a view to seeking safe, effective, and 
economical joint solutions – permanently. 

M4/2 LILW acceptance criteria are to be laid down by 2017. 

M4/3 A building permit for the repository shall be obtained by the end of 2017. 

M4/4 The revision of the investment programme for the construction and operation 
of the LILW repository, in which it will be necessary to re-examine the volume of radioactive 
waste to be disposed and the relationship between the various funders. A building permit shall 
be obtained by the end of 2017. 

M4/5 The repository is to be constructed between 2017 and 2019. 

M4/6 Trial operation of the repository in 2020 and 2021. 

M4/7 The storage of radioactive waste from small producers at the LILW repository 
site, provided that the feasibility study of further operation of the CRWSF in 2024 shows that 
this is the most appropriate solution – with the disposal of waste to commence in 2025. 

BASELINE SCENARIO (without an agreement with the Republic of Croatia) 

M4 BS/1 Regular operation of the repository in the period between 2022 and 2025, 
during which the repository is to accommodate half of all LILW from the Krško NPP and the 
waste from the CSF. 

M4 BS/2 Temporary standby period of the repository until 2050, during which 
operational storage of LILW in the Krško NPP and the CSF, or at the LILW repository site, will 
be carried out appropriately and when required (in accordance with the results of the eligibility 
study concerning the further operation of the CSF under Strategy 8). 

M4 BS/3 In 2050, the repository re-start of operation is planned to accommodate 
the remaining radioactive waste from the NPP, CSF and from the decommissioning of the 
TRIGA Research Reactor. 

M4 BS/4 The repository is to operate until 2061. 

M4 BS/5 According to the analysis results of the need for further disposal, the 
operation of the repository is to continue after 2061, otherwise the repository will be closed 
down in 2062, and long-term monitoring and maintenance will begin. 

EXTENDED SCENARIO (with an agreement with the Republic of Croatia by 
2023) 

Regular operation of the repository in the period between 2022 and 2028, during 
which the repository is to accommodate all LILW from the Krško NPP and radioactive waste 
from the CRF and radioactive waste from the decommissioning of the TRIGA Research 
Reactor (if it ceases to operate during this period). 
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M4 ES/1 Temporary standby period of the repository until 2050 – radioactive waste 
generated from the operation of the Krško NPP is to be stored in the Krško NPP. 

M4 ES/2 The construction of the second silo in the period between 2049 and 2050. 

M4 ES/3 The re-start of operation of the repository in the period between 2051 and 
2061, during which the second half of the radioactive waste from the operation and 
decommissioning of the Krško NPP is to be disposed of, as well as the radioactive waste from 
small producers and the radioactive waste from the decommissioning of the TRIGA Research 
Reactor. 

M4 ES/4 According to the analysis results of the need for further disposal, the 
operation of the repository is to continue after 2062, with the possibility of constructing 
additional silos, otherwise the repository is to be shut down in 2062 and long-term monitoring 
and maintenance will begin. 

The construction of the repository and disposal of radioactive waste is to be financed 
from the Fund for Financing the Decommissioning of the Krško NPP and from the state budget. 
Should an agreement with the Republic of Croatia be reached, the construction of the 
repository and the disposal of radioactive waste is to also be financed by the contractual 
partner, the Republic of Croatia. The detailed breakdown of costs to be shared between 
funders is to be provided with the updated investment programme for the construction and 
operation of the LILW repository. 

 

 

Figure 5: Schematic presentation of the main milestones of Strategy 4. 

4.5 SPENT FUEL AND HLW STORAGE AND DISPOSAL 

Spent fuel from the Krško NPP is first stored in the spent fuel pool, which is, together 
with the active cooling systems, installed inside the Fuel Handling Building; afterwards, a 
passive dry storage facility at the NPP site for spent fuel is planned. As a consequence of the 
Fukushima nuclear accident in March 2011 and in view of reducing the risk of a nuclear 
accident in the Krško NPP and in light of the SNSA decision to assess the options for improving 
the safety of the spent fuel pool, the Krško NPP has provided a study assessing different 
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possibilities for storing spent fuel in the Krško NPP and proposed that, in order to ensure 
uninterrupted operation and sufficient storage capacity, a dry storage facility for spent fuel with 
an operating life of 60 years should be constructed by 2018. The construction and operation 
of the storage facility will be financed from Krško NPP funds. The construction of a dry storage 
facility for spent fuel was also addressed by the intergovernmental commission for monitoring 
the implementation of The Bilateral Slovenian-Croatian Agreement on the Krško NPP at its 
10th session in July 2015. The commission decided that the construction of a dry storage facility 
at the Krško NPP site until the cessation of the NPP's operation is part of a joint solution for 
spent fuel disposal and in accordance with point seven of Article 10 of The Bilateral Slovenian-
Croatian Agreement on the Krško NPP [14]. After the period of dry storage, spent fuel or high-
level waste generated from spent fuel processing is to be further treated, packaged and 
disposed of. For spent fuel or HLW generated from the reprocessing of spent fuel, a deep 
geological repository should be built to ensure adequate temporal isolation of the waste from 
the environment. The construction of a dry storage facility is a prerequisite for the Krško NPP 
lifetime extension until 2043. 

Many countries (the USA, the Netherlands, Spain, Switzerland, Hungary, etc.) are 
introducing long-term storage of spent fuel for a period also up to 100 years. Associated 
reasons for such a decision include the monitoring of international developments regarding 
safe and efficient management of spent fuel, the intention to use advanced methods for the 
reprocessing of spent fuel, the benefits of radioactive decay, and the reduction of the residual 
heat of the fuel. During long-term storage, collection and enrichment of the financial assets of 
the Fund for the Decommissioning of Krško NPP are to continue, together with monitoring the 
development of multinational or regional deep geological repositories. 

Fuel reprocessing is an industrial practice in France, Germany, Great Britain, Spain 
and several other countries. Reprocessing separates spent fuel into useful materials for further 
use (uranium and plutonium – up to 96% of the original fuel mass), and the remaining 4% of 
high-level radioactive waste (minor actinides, fission products, structural materials). Thus, new 
management options may arise enabling that, after having been reprocessed, useful materials  
are not returned to the country of origin but are offered to interested customers for re-use. Only 
HLW with reduced volume and radio-toxicity that is no longer defined as nuclear material and 
is easier and cheaper to store and dispose of is to be returned to the country of origin. 

All these options require a solution involving a deep geological repository to 
accommodate spent fuel or HLW. Reprocessing thoroughly reduces the volume and radio-
toxicity of waste for final disposal. 

The construction of a deep geological repository (national, regional, or multinational) 
is essential regardless of the selected option for storage, reprocessing, and other forms of 
spent fuel and HLW management. 

The reference scenario for Slovenia’s own repository in suitable hard rock has been 
proposed [5], with an option to also consider the construction of a regional repository. Slovenia 
is a member of the European Repository Development Organisation Working Group (ERDO-
WG)[16], which brings together a group of EU countries to consider a model for the 
development of joint disposal solutions for the benefit of its Member Countries. The main 
reason for cooperation and integration in this area is Slovenia's extremely small-scale nuclear 
programme and that by participation in joint programmes it can achieve significant positive 
economic effects. 

Strategy 5: Spent fuel from the Krško NPP is to be stored in the spent fuel pool and 
spent fuel dry storage facility at the location of the power plant. The holder of the spent fuel is 
to examine the possibility of spent fuel processing. The SGEI provider of the radioactive waste 
management is to monitor and actively participate in international and especially European 
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developments in the field of treatment, reprocessing and final disposal of spent fuel or HLW 
generated from spent fuel reprocessing, and implement activities for the construction of its own 
spent fuel and HLW repository. 

The measures to achieve the objectives of the strategy presented are the following: 

M5/1 The Government is to ensure conditions for regular operation of the 
intergovernmental commission as a body for monitoring the implementation of The Bilateral 
Slovenian-Croatian Agreement on the Krško NPP with a view to seeking safe, effective, and 
economical joint solutions – permanently. 

M5/2 The Krško NPP is to construct a dry storage facility for spent fuel at the Krško 
NPP site for an operational life of 60 years with the possibility of extending its operation. The 
dry storage facility is envisaged to become operational by 2018. 

M5/3 The Krško NPP as the holder of spent fuel is to carry out an analysis of the 
possibilities, safety, and economic feasibility of spent fuel reprocessing. 

M5/4 The SGEI provider of radioactive waste management, research institutions 
and authorized radiation protection experts are to monitor international developments in spent 
fuel and HLW management – permanently. 

The SGEI provider of the radioactive waste management is to conduct planning and 
carry out development-related activities for the continuation of dry storage after the cessation 
of the Krško NPP operation and for ensuring the final disposal of the spent fuel and HLW 
generated by the Krško NPP, and of the reprocessed spent fuel and HLW generated by the 
TRIGA II Research Reactor and Krško NPP, in a national, regional, or multinational repository. 
In this respect, progress made in international and regional efforts to draft a joint regional 
programme on disposal is also to be considered. The construction of a national repository to 
accommodate half of the spent fuel generated by the Krško NPP is a ultimate  possibility if 
Slovenia and Croatia fail to reach an agreement on a joint spent fuel repository. 

M5/5 The national spatial plan determining the location of spent fuel and HLW 
repository is to be adopted by 2055. 

M5/6 The spent fuel and HLW repository is to be constructed in the period between 
2055 and 2065. 

M5/7 The commissioning of the spent fuel repository is to start in 2065. 

M5/8 The closure of the repository and the commencement of the regulatory control 
and maintenance of the repository is to  begin after 2075. 

Should the operational period of the dry storage facility at the Krško NPP be 
extended, the activities for the commencement of the operation of the spent fuel and HLW 
repository are to be adjusted accordingly. 

The financing of the construction of a spent fuel dry storage facility are to be part of 
the Krško NPP operating costs. The activities of the SGEI provider of the radioactive waste 
management are to be financed from the Fund for the Decommissioning of the Krško NPP. 
The activities of monitoring international developments in spent fuel and HLW management 
carried out by research institutions and authorised providers of radiation and nuclear safety 
are to be financed from funds intended for research activities or from other sources. 
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Figure 6: Schematic presentation of the main milestones of Strategy 5. 

 
 

4.6 THE DECOMMISSIONING OF THE KRŠKO NPP 

The selected decommissioning strategy will begin with the preparation of designs 
and the drafting of all necessary documents two years (2041) before the end of the power 
plant's lifecycle – the decommissioning is expected to be completed within 20 years after the 
shutdown of the reactor. Once the NPP ceases operation, the components that have not been 
irradiated and do not serve for the safety or cooling systems of the power plant will be 
disassembled first. The reactor pressure vessel and the parts of the reactor with the highest 
level of activity will be dismantled at the end. Most of the dismantled components will be 
disposed of in the LILW repository, whereas the smaller parts, such as the control rods and 
the dismantled reactor pressure vessel, which are contaminated with long-lived radionuclides, 
will be disposed of together with the spent nuclear fuel. 

Despite the fact that the basic strategy for the decommissioning of the NPP is not 
expected to change, the decommissioning programme is to be updated to consider many new 
facts. Such modified facts relate to the operation of the NPP and to numerous new 
technologies and methods for decommissioning. Among others, these new facts may also 
include the NPP's life extension, the construction of the dry storage facility for spent fuel, the 
implementation of measures to upgrade safety, and other updates to the Krško NPP. The 
external facts encompass the introduction and application of new and improved methods of 
decommissioning and decontamination, and analysis of the selected immediate or deferred 
strategy of decommissioning, and other knowledge and good practices from around the world. 

Strategy 6: The Programme for the Krško NPP Decommissioning and The 
Programme for the Disposal of LILW and Spent Nuclear Fuel are to be periodically revised in 
accordance with The Bilateral Slovenian-Croatian Agreement on the Krško NPP. In addition to 
the strategy of immediate dismantling, preparations for the revision of the decommissioning 
programme should also include an analysis of the possibility of deferred dismantling strategy 
after the standby period following the shut-down of the Krško NPP. 

The measures to achieve the objectives of the strategy presented are the following: 

M6/1 Updates of The Programme for the Krško NPP Decommissioning and The 
Programme for the Disposal of LILW and Spent Nuclear Fuel are to be made, during the validity 
of this document, every five years – at the end of 2016 and at the end of 2021. 
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M6/2 In drawing up The Programme for the Krško NPP Decommissioning and The 
Programme for the Disposal of LILW and Spent Nuclear Fuel, it is necessary to consider new 
and changed facts, to introduce and apply new and improved methods of dismantling and 
decontamination, and to carry out an analysis of strategies regarding immediate and deferred 
dismantling. 

M6/3 The ministry responsible for energy is to ensure the provision of regular 
financial resources to the Fund for the Decommissioning of the Krško NPP with a view to 
collecting the funds on time, taking into consideration all scenarios, including the reduction of 
compensation rates for the restricted use of land. Deadline: by the end of 2016 or until the 
approval of The Programme for the Krško NPP Decommissioning and The Programme for the 
Disposal of LILW and Spent Nuclear Fuel. 

The preparation of the two aforementioned programmes is to be financed from the 
Fund for the Decommissioning of the Krško NPP. 

 
 

 
 
Figure 7: Schematic presentation of the main milestones of Strategy 6. 
 
 

4.7 THE DECOMMISSIONING OF THE TRIGA MARK II RESEARCH REACTOR 

In 2015, the JSI, as the operator of the TRIGA Mark II Research Reactor, decided 
to extend the operation of the reactor at least until the conclusion of the next Periodic Safety 
Review  in 2026 [3]. In accordance with the decision on the further operation of the research 
reactor, the option to return spent fuel to the United States [26] – based on the Decision of the 
U.S. Department of Energy on the extension of the fuel acceptance programme, according to 
which the fuel should be removed from the reactor by May 2016, whereas the hand-over of 
spent fuel should be completed by May 2019 – has currently been abandoned. 

Given that the operator of the research reactor decided to continue the operation of 
the facility and considered different options regarding spent fuel management, a proposal was 
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made for the final disposal of the spent fuel together with the spent fuel generated by the Krško 
NPP. This means relatively long-term storage of the spent fuel (about 70 years) until its final 
disposal. Regardless of such a decision, it is necessary to monitor other countries that have 
opted to return spent fuel to the U.S., and to seek to an agreement with the United States to 
extend the fuel acceptance deadline on acceptable terms until the shut-down of the research 
reactor. 

If the agreement with the United States to extend the fuel acceptance deadline 
cannot be reached by the time the research reactor is shut down, a detailed programme for 
spent fuel management by 2020 will be drawn up and incorporated into future revisions of the 
national programme for radioactive waste and spent fuel management. For this purpose, the 
necessary financial resources will be provided. 

After the spent fuel has been removed from the reactor and a cooling period of five 
years has passed, the reactor is to be decommissioned, which can be carried out according to 
two scenarios: immediate dismantling or safe enclosure with deferred dismantling. 

In 2007, the concept of The Programme for the Decommissioning of the TRIGA 
Research Reactor Nuclear Facility [8] was elaborated, which during the implementation period 
of this national programme must be upgraded with a detailed programme for decommissioning 
by 2020. 

All LILW resulting from the decommissioning of the TRIGA Research Reactor will 
be disposed of in the LILW repository Vrbina, Krško. 

Strategy 7: All LILW resulting from the decommissioning of the TRIGA Research 
Reactor will be disposed of in the LILW repository Vrbina, Krško. The spent fuel generated by 
the TRIGA Research Reactor is to be either repatriated to the state of origin or managed 
together with the spent fuel generated by the Krško NPP. 

The measures to achieve the objectives of the strategy presented are the following: 

M7/1 The operator and the owner of the TRIGA Research Reactor are to explore 
the possibility of extending the agreement with the USA on the repatriation of spent fuel 
originating in the U.S. by May 2019. 

M7/2 If possible, the spent fuel from the TRIGA Research Reactor is to be returned 
to the United States two years after the shut-down of the TRIGA Research Reactor. 

M7/3 Should the return of spent fuel to the United States not be possible, the 
operator and the owner of the TRIGA Research Reactor and the SGEI provider of the 
radioactive waste management are to jointly find a solution for the storage of spent fuel from 
the research reactor after the cessation of its operation. A solution is to be found by the end of 
2022. 

M7/4 A detailed decommissioning programme for the TRIGA Research Reactor is 
to be drawn up by 2020. 

M7/5 The SGEI provider of the radioactive waste management is to seek possible 
reprocessing, storage  and disposal options for spent fuel from the TRIGA Research Reactor 
in paralel with  seeking solutions for the final disposal of spent fuel and HLW generated by the 
Krško NPP – permanently. 

The financial resources for the drawing up of the decommissioning programme, for 
the decommissioning and management of LILW resulting from the decommissioning, for the 
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repatriation of the spent fuel to the United States, and for spent fuel management if the spent 
fuel is not repatriated to the U.S, are to be provided by the Republic of Slovenia. 

 

Figure 8: Schematic presentation of the main milestones of Strategy 7. 

 

 

4.8 THE DECOMMISSIONING OF THE CENTRAL RADIOACTIVE WASTE STORAGE 
FACILITY (CSF) 

As regards the CSF, two scenarios may apply after the LILW repository enters into 
operation. 

Under the first scenario, all LILW arising from the CSF that meets the waste 
acceptance criteria for disposal will be disposed of in the LILW repository. LILW that does not 
meet the waste acceptance criteria will be stored under appropriate conditions at the repository 
together with other radioactive waste from small producers until disposal. The CSF will be 
decontaminated and enter into unrestricted use. The removal of the facility is not envisaged. 

Under the second scenario, all LILW arising from the CSF that meets the waste 
acceptance criteria for disposal will be disposed of in the LILW repository. The CSF will remain 
in operation as a central storage facility for radioactive waste from small producers in the period 
during the temporary standby mode of the LILW repository. The CSF will also accommodate 
waste that does not meet the waste acceptance criteria for disposal. The CSF will be 
completely cleared out and all LILW will be disposed of in the LILW repository after 2050. 
According to this scenario, the CSF will be decontaminated and enter into unrestricted use 
after the final filling of the LILW repository, which is envisaged for 2061. The removal of the 
facility is not envisaged. 

The storage of radioactive waste is necessary for as long as such waste is 
generated by various activities in the country, thus creating the need for radioactive waste 
storage. Since in Slovenia waste will also be generated after the disposal of radioactive waste 
resulting from the CSF in the LILW repository, the continuation of the central takeover of 
institutional radioactive waste and the operation of the CSF after the disposal of radioactive 
waste in the LILW repository are justifiable in terms of operating costs, and the provision of 
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storage space in case of emergency, especially in the light of already operating nuclear 
facilities with all the necessary licenses, know-how, and existing infrastructure. 

Strategy 8: Slovenia is to maintain the operation of the CSF for radioactive waste 
that is not generated from the production of electricity in Slovenia for as long as such waste is 
generated and there is a need for its safe storage. After the disposal of radioactive waste from 
the CSF in the LILW repository, the need for the continuation of the operation of the CSF is to 
be re-examined. After the final clearance and elimination of the need for storage, the facility is 
to be decontaminated and handed over for other purposes. 

The measures to achieve the objectives of the strategy presented are the following: 

M8/1 The SGEI provider of radioactive waste management that manages the CSF 
is to conduct a eligibility analysis and assess the need for the continuation of the operation of 
the CSF after 2025 when the disposal of radioactive waste from the CSF in the LILW repository 
is envisaged. The eligibility analysis is to be made by 2024. 

M8/2 Depending on the results of the eligibility analysis regarding the continuation 
of the operation of the CSF after 2025, either the procedures for the decontamination of the 
CSF are to commence or the CSF is to continue its operation. 

M8/3 Radioactive waste from small producers is to be stored in the LILW repository 
site, provided that the aforementioned eligibility analysis shows that the continuation of the 
operation of the CSF is the most appropriate solution – the storage of waste is to commence 
in 2025. 

Financial resources for the operation of the CSF are to be provided by the ministry 
financing the provision of the SGEI of radioactive waste management and by the producers of 
radioactive waste through payment for the public service of radioactive waste management. 

 

 

 

 

Figure 9: Schematic presentation of the main milestones of Strategy 8. 
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4.9 THE ŽIROVSKI VRH MINE – THE JAZBEC AND BORŠT DISPOSAL SITES 

Notwithstanding the provisions of the Permanent Cessation of Uranium Ore 
Exploitation and the Prevention of the Effects of Mining at the Žirovski Vrh Uranium Mine Act 
on the closure of the Jazbec and Boršt disposal sites by the end of 2010, the Boršt hydro-
metallurgical tailings disposal site is still not closed. The Boršt disposal site is situated on a 
fossil landslide that reactivated during the remediation of the disposal site. 

In 2008, the landslide started to move at a rate of approximately 1 cm per month 
[17], whereas the rate of movement in 2014 decreased to 2.5 cm per year. The Safety Analysis 
Report for the Boršt hydro-metallurgical tailings disposal site [18] envisaged a landslide 
movement rate of not more than 1.5 cm per year; therefore, the conditions for the closure of 
disposal site have not yet been met. For final remediation of the disposal site, adequate 
solutions must be found to meet the conditions for closure. In seeking solutions, account should 
be taken of the economic aspect of the remediation, the costs of long-term monitoring and 
maintenance, as well as the radiological consequences for the environment and population in 
the event of a major landslide movement. 

In December 2012, the Government adopted a decision on the basis of which a 
decision was issued by the SNSA in March 2013 making the Jazbec disposal site a national 
infrastructure facility. Pursuant to the permit for the closure of the Jazbec mine tailings disposal 
site, which was issued to the Žirovski Vrh Uranium Mine (RUŽV d.o.o.) by the SNSA in 
December 2014, the Jazbec disposal site no longer has the status of a radiation facility. Since 
November 2015, the Jazbec disposal site has been subject to long-term institutional monitoring 
and maintenance by the ARAO. For long-term monitoring and maintenance of the two disposal 
sites, The Ionising Radiation Protection and Nuclear Safety Act provides for the radioactive 
waste management as an SGEI. 

Strategy 9: The Jazbec mine tailings disposal site and the Boršt hydro-metallurgical 
tailings disposal site are to be closed. After their closure, the two disposal sites are to be 
subject to long-term monitoring and maintenance by the Agency for Radioactive Waste 
Management (ARAO) as the provider of radioactive waste management as an SGEI. 

The measures to achieve the objectives of the strategy presented are the following: 

M9/1 The SGEI provider of the radioactive waste management is to perform long-
term monitoring and maintenance of the national infrastructure facility – the Jazbec mine 
tailings disposal site – permanently. 

M9/2 The Žirovski Vrh Mine (RŽV d.o.o.) is to carry out the remediation of the Boršt 
hydro-metallurgical tailings disposal site by applying measures necessary to fulfil the 
conditions for the closure of the Boršt disposal site by the end of 2017. 

M9/3 The SGEI provider of radioactive waste management is to begin long-term 
monitoring and maintenance of the national infrastructure facility – the Boršt hydro-
metallurgical tailings disposal site – and conclude the task by 2018. 

M9/4 The SGEI provider of the radioactive waste management is to perform long-
term monitoring and maintenance of the Boršt hydro-metallurgical tailings disposal site – 
permanently. 
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The procedures for the remediation and closure of the Boršt hydro-metallurgical 
tailings disposal site are to be financed from the funds of the Žirovski Vrh Mine, i.e. from the 
budget of the ministry responsible for the environment. The financial resources for the long-
term monitoring and maintenance of the disposal sites are to be provided by the ministry that 
finances the provision of the radioactive waste management as an SGEI from the state budget. 

 

 

Figure 10: Schematic presentation of the main milestones of Strategy 9. 

4.10 MANAGEMENT OF RADIOACTIVE WASTE CONTAINING NATURALLY OCCURING 
RADIONUCLIDES 

Radioactive waste containing naturally occurring radionuclides, which may arise in 
industrial processes, are substances with technologically-enhanced radioactivity and are 
usually not treated as radioactive but contain naturally occurring radionuclides to such an 
extent that they may cause radiation exposure to workers or individual inhabitants. By means 
of the relevant technological process, such waste is treated as radioactive substances, taking 
into account the principles of management that apply to low-level radioactive waste. In 
compliance with Directive 2013/59/EURATOM, the mixing of radioactive and non-radioactive 
materials in the technological process is allowed for the purpose of re-use or recycling. 

Strategy 10: Materials that are usually not regarded as radioactive but which 
contain naturally occurring radionuclides are to be regularly monitored in terms of their impact 
on the population and the environment. If the permissible impacts are exceeded, measures 
are to be taken to rectify the situation. Radioactive waste containing naturally occurring 
radionuclides is to be managed in accordance with the established level of radioactivity and 
other waste properties. 

The measures to achieve the objectives of the strategy presented are the following: 

M10/1 The authorities responsible for nuclear and radiation safety are to implement 
the programme for the systematic screening of the living and working environment [19] – 
permanently. 

M10/2 The programme for the systematic screening of the living and working 
environment is to also ensure the detection of materials/activities that generate 
materials/waste containing naturally occurring radionuclides. 

The implementation of the aforementioned programme and raising awareness of 
the measures to reduce public exposure due to the presence of natural radiation sources are 
to be financed from the state budget. 
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4.11 RELEASES OF RADIOACTIVE SUBSTANCES 

Subject to approval of the competent administrative authority, radioactive 
substances may be released into the environment after subsequent dilution. Such controlled 
releases of radioactive substances into the environment are considered as the disposal of 
radioactive waste. Radioactive waste management also encompasses discharges of liquid and 
gaseous radioactive waste into the environment in accordance with authorisation for the 
discharge of radioactive materials into the environment during the operation of nuclear and 
radiation facilities and during a radiation practice. Discharges of liquid and gaseous radioactive 
waste into the environment must not exceed the authorized limits. 

Strategy 11: The discharge of radioactive waste into the environment is to be 
carried out in accordance with the prescribed limits for individual nuclear or radiation facilities 
and radiation practices, whereby the holder of the radioactive waste must ensure that the 
release of liquid and gaseous radioactive waste into the environment is controlled and 
minimised within the prescribed limits. An increase in the prescribed limits is not envisaged. 

The measures to achieve the objectives of the strategy presented are the following: 

M11/1 The discharge of liquid and gaseous radioactive waste into the environment 
if such waste is generated by nuclear and radiation facilities and radiation practices in 
accordance with the prescribed limits – permanently. 

M11/2 The holders of radioactive waste must ensure minimal and controlled release 
of radioactive waste into the environment – permanently. 

M11/3 Any changes to the prescribed limits must be made in accordance with the 
rules and in a transparent manner. 

4.12 THE LEGISLATIVE AND INSTITUTIONAL FRAMEWORK AND RESEARCH AND 
DEVELOPMENT TO SUPPORT THE IMPLEMENTATION OF THE RESOLUTION 

With a view to achieving the goals determined by this Resolution, the state shall 
provide and maintain an appropriate legislative and institutional framework. The existing 
legislation is to be maintained and amended in line with contemporary international standards 
and good practice. The important priority tasks also include the provision of a sufficient number 
of staff with appropriate expertise and the prompt provision of information to the public. 

Strategy 12: The state is to maintain and update the legislative and institutional 
framework, ensure the research and development required for the implementation of the 
national programme and provide information to the public on progress in the implementation 
of this programme. 

The measures to achieve the objectives of the strategy presented are the following: 

M12/1 National authorities are to monitor the adequacy of the legislative and 
institutional solutions and, where appropriate, propose amendments thereto – permanently. 

M12/2 The state is to ensure that research and development activities be carried 
out in the field of radioactive waste and spent fuel management through the ARAO or as part 
of a wider research programme implemented in accordance with the Resolution on Nuclear 
and Radiation Safety – permanently. 
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4.13 PLANS FOR THE PERIOD AFTER THE CLOSURE OF THE REPOSITORIES 

After nuclear energy and sources of ionising radiation are no longer in use in 
Slovenia, at least three or four repositories will be in place on its territory. There are two 
disposal sites at the location of the former uranium mine at Žirovski Vrh: the Jazbec mine 
tailings disposal site and the Boršt hydro-metallurgical tailings disposal site. An LILW 
repository will be constructed in Vrbina, Krško. In the future, a spent fuel repository is to be 
created in Slovenia unless a solution is found at the regional level. 

The areas of closed repository sites will become national infrastructure facilities and 
trading with them will not be allowed. The long-term environmental monitoring and 
maintenance of repositories and intervention measures in the event of any damage to 
repositories in the future will be implemented by the SGEI provider of the radioactive waste 
management. Administrative control will be performed by the administrative authority 
responsible for nuclear safety. 

5 ESTIMATED COSTS OF THE IMPLEMENTATION OF THE NATIONAL PROGRAMME 

The financial assessment of the implementation of the measures under this 
Resolution is shown for individual areas. Financial resources are indicated for each specific 
area. The assessments result from the existing studies of relevant organisations and 
institutions, which are based on different methods of internal and international practice. The 
cost estimates have been made according to the principle of more short-term detailed planning 
and less precise assessment in the long term. The costs for the 2016–2019 period have been 
assessed in detail, whereas the costs for the 2020–2025 period are rough estimates since the 
majority of the available financial plans are made for a five-year period. For long-term planning 
purposes, financial estimates are generally given in constant prices. 

The sources of funding differ by individual areas; however, the vast majority of funds 
are proceeds from the sale of electricity produced by the Krško NPP. Thus, all costs related to 
the radioactive waste and spent fuel management in the Krško NPP are financed solely 
through the price of electricity. The state budget and taxpayers will not be burdened by these 
costs. The only source of these funds is electricity buyers. The cost of operating practices and 
radioactive waste and spent fuel storage at the Krško NPP are directly included in the price of 
electricity charged by the Krško NPP. The costs of the future disposal of the Slovenian part of 
the radioactive waste and spent fuel are covered from the assets of the Fund for the 
Decommissioning of Krško NPP, which are obtained by the direct owner of the Slovenian half 
of the Krško NPP – GEN Energija d.o.o. – from the sale of electricity generated by the Krško 
NPP. 

The funds for radioactive waste management from small producers derive from 
several sources, including the two largest: the state budget and the own resources of small 
producers that the users of radiation sources pay to the provider of the mandatory SGEI of 
radioactive waste management upon the takeover of waste in accordance with the public 
service price list. 

- The operation of the CSF and the provision of the management radioactive waste 
from small producers as an SGEI 

The sources of financing: the state budget and the payments of radioactive waste 
generators in accordance with the public service price list. The SGEI provider of radioactive 
waste management, i.e. the ARAO, is responsible for planning and implementation. The 
operation of the CSF is a prerequisite for ensuring the smooth functioning of such public 
services. 
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- The closure of the mine and hydrometallurgical tailings disposal sites at the 
Žirovski Vrh Mine 

The sources of financing: the completion of the closure of the hydro-metallurgical 
tailings disposal site at Žirovski Vrh Mine is to be financed from the funds of the Žirovski Vrh 
Mine, which are provided by the Ministry of the Environment and Spatial Planning. After the 
closure, long-term monitoring and maintenance of the disposal sites will be performed by the 
ARAO and financed from the state budget through the Ministry of Infrastructure. 

- The cost of the construction and operation of the LILW repository 

The cost of the construction of the LILW repository and the financial structure are 
summarised from the investment programme of the LILW repository approved in June 2014. 
The construction and operation of the repository will be financed from the Fund for the 
Decommissioning the Krško NPP and the state budget for the portion of radioactive waste not 
originating from the Krško NPP. The division of costs between the Fund for the 
Decommissioning of the Krško NPP and the state budget will be made on the basis of the 
actual volume of the disposed radioactive waste. In the case of the extended scenario 
(whereby an agreement is reached with the Republic of Croatia), the disposal of Croatian 
waste is to be financed by the Republic of Croatia from a special fund established for this 
purpose. 

- The cost of decommissioning the TRIGA Research Reactor 

The JSI, as the operator of the reactor, is responsible for the decommissioning 
programme. The cost estimates regarding the decommissioning the TRIGA Research Reactor 
are obtained from the 2007 concept of the programme for the decommissioning the TRIGA 
Research Reactor. Due to the fact that a very rough cost estimate was made, and that in the 
validity period of this programme no decommissioning is foreseen, these costs are not shown 
in Table 6. The financial resources for the decommissioning are to be provided by the Republic 
of Slovenia. 

- The cost of decommissioning the Krško NPP 

The cost of decommissioning the Krško NPP is estimated in the applicable 
Programme for the Decommissioning of the Krško NPP and the Disposal of LILW and Spent 
Nuclear Fuel of 2004 [17], which also provides the basis for the collection of funds in the Fund 
for the Decommissioning of the Krško NPP. A review of the decommissioning costs and the 
costs for the disposal of radioactive waste and spent fuel will be made in the next revision of 
the decommissioning programme in 2016 and again in 2021. The cost of the revision of the 
Programme for the Krško NPP Decommissioning and The Programme for the Disposal of LILW 
and Spent Nuclear Fuel is estimated on the basis of the cost of the elaboration of the previous 
programme. The financial resources for the decommissioning are to be collected by the NPP's 
owners themselves, from their own resources, which are paid into two special funds. 

- The cost of systematic screening of the working and living environment for 
materials that may be radioactive waste containing naturally occurring 
radionuclides 

The financial resources for the implementation of the programme for systematic 
screening of the working and living environment and raising awareness of measures for 
reducing exposure due to the presence of natural radiation sources will be financed from the 
state budget by the ministry responsible for the environment and the ministry responsible for 
health. If it is determined that measures for reducing exposure must be implemented in facilities 
intended for day care, culture, health, or education, such measures will be deemed to be public 
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costs. In other cases, the cost of implementing measures for reducing exposure is to be borne 
by the user. 

- The cost of compensation paid to local communities 

In accordance with the legislation, the radioactive waste storage facility and disposal 
sites for mining and hydro-metallurgical tailings are obliged to pay compensation for restricted 
use of space (NORP) pursuant to the Decree on compensation rates and the Decree 
determining the area and the amount of compensation for restricted use of space in the area 
of the Žirovski Vrh Uranium Mine (Official Gazette of the Republic of Slovenia, Nos 22/08 and 
50/09). The entity liable to pay compensation for the CSF is the ARAO; the source of funds is 
the state budget. The entity liable to pay compensation for the LILW repository is the Fund for 
the Decommissioning of the Krško NPP; the source of the funds is deposits made by the Krško 
NPP's owner. The entity liable to pay compensation for restricted use of space for mining and 
hydro-metallurgical tailings disposal sites is the operator performing tasks related to the 
implementation programme for the permanent cessation of uranium ore exploitation and for 
the prevention of the consequences of mining in the uranium mine at Žirovski Vrh, i.e. the 
company Žirovski Vrh Mine, d.o.o. The resources for the compensation must be provided by 
the liable entity from its own funds. 

- The cost of implementing the  research programme relating to radioactive waste 
and spent fuel management  

As indicated in Chapter 3.6 Research and Development, the financial resources for 
the implementation of the nuclear and radiation safety research programme, which is to also 
include radioactive waste and spent fuel management, have already been provided under the 
Resolution on Nuclear and Radiation Safety. The cost of implementing the nuclear and 
radiation safety research programme is estimated at approximately EUR 1 million per year. Of 
this, approximately EUR 400,000 has been allocated for radioactive waste and spent fuel 
management. 
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Table 6: Assessment
1

of the costs of implementing the national programme for radioactive waste and spent fuel management for the period between 2016 and 2025 in connection with the major programme activities. The 

amounts are estimated in thousands of EUR per year.  
   2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 

   Fund Budget Fund Budget Fund Budget Fund Budget Fund Budget Fund Budget Fund Budget Fund Budget Fund Budget Fund Budget 

CSF operation and public service 
provision of small producers 

  700   700   700   700   700   700   700   700   700   700 

Closure of the disposal sites of 

mining and hydrometallurgical 

tailings at the Žirovski Vrh Mine and 

long-term monitoring and 

maintenance of the disposal sites 

  1,500   2,500     150     150     150     150     150     150     150     150   

Cost of the construction and 
operation of the LILW repository 

2,099   501   7,103   1,797   8,879   2,121   21,068   5,032   7,911   1,889   8,233   1,967   8,233   1,967   8,233   1,967   8,233   1,967   8,153   1,947   

Costs of monitoring activities in the 
field of HLW and SF 

 50  50  50  50  50  50  50  50  50  50 

Costs of drawing up the Programme 
for Decommissioning the TRIGA 
MARK II Research Reactor 

   30   30    30   30                          

Costs of preparing the revision of 
the Krško NPP Decommissioning 
Programme and Disposal 
Programme for RW and SF from 
Krško NPP  

75          150          

Compensation provided to local 
communities for the LILW repository 

5,700   5,700   5,700   5,700   5,700   5,700   5,700   5,700   5,700   5,700   

Compensations provided to local 
communities for the CSF 

  210   210   210   210   210   210   210   210   210   210 

Compensations provided to local 
communities for the disposal sites of 
mine and hydrometallurgical tailings   

  350    350                                 

Implementation of the programme 
for systematic screening of the 
working and living environment and 
raising awareness of measures to 
reduce exposure due to the 
presence of natural radiation 
sources at work which relate to the 
identification of materials / activities 
that can generate waste containing 
natural radionuclides 

  10     10     10     10     10     10     10     10     10     10   

Total: 7,874 3,321 12,803 5,297 14,579 3,241 26,768 6,182 13,611 3,009 14,083 3,087 13,933 3,087 13,933 3,087 13,933 3,087 13,853 3,067 

R&D in the field of RW and SF 
management3 

 400  400  400  400  400  400  400  400  400  400 

Total – Fund (2016–2025)                              145,370 

Total – Budget (2016–2025)                             36,465 

Total – R&D  (2016–2025)                                 4,000 

Total – ReNPRRO16–25                      185,835 

                                                
1 The table only lists the costs borne by the state budget and the fund for decommissioning. 
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EDUCATION, COMMUNICATION AND REPORTING 

6.1 EDUCATION AND RESEARCH 

An adequate level of expertise, skill and competence ensures a high level of safety 
and efficiency in radioactive waste and spent fuel management. In Slovenia, such research 
activities are poorly supported. The Resolution on the Research and Innovation Strategy of 
Slovenia 2011–2020 does not identify individual research disciplines by national priorities. It 
only provides a basic framework for regulating national research and innovation. The research 
activities in the field of nuclear energy and the use of nuclear/radioactive substances are 
regulated by the Resolution on Nuclear and Radiation Safety. The knowledge, technology and 
skills required for safe, efficient and sustainable radioactive waste management are available 
within the EU and also within the wider international area. This applies in particular to the more 
advanced programmes of Finland, France, Sweden and Canada. It is therefore perfectly 
reasonable for Slovenia to closely follow the developments in the international sphere, to 
participate in international associations and to promote bilateral cooperation with countries with 
more developed research programmes. 

The efficient transfer of new knowledge and technologies from abroad requires that 
national budgets fund successful and internationally recognised research, development, and 
the educational efforts of national experts. A lack of adequate national financing for such 
research, which may become even more pronounced in times of economic crisis or due to poor 
implementation of strategic documents related to nuclear power and radioactive substances 
(the Resolution on Research and Innovation Strategy of Slovenia and the Resolution on 
Nuclear and Radiation Safety in the Republic of Slovenia), is one of the critical risks associated 
with safe radioactive waste and spent fuel management. 

Education and research are essential for the development, transfer, and 
preservation of knowledge, skill, and competences in the field of radioactive waste and spent 
fuel management in Slovenia. 

Slovenia's integration into a global hub of knowledge may be achieved within the 
framework of international groups through membership in the OECD and cooperation with the 
International Atomic Energy Agency (IAEA). 

The research activities in the field of nuclear and radiation safety are defined in the 
Resolution on Nuclear and Radiation Safety. They pursue three main goals: the safety of 
nuclear facilities, the safe management of radioactive waste, and radiation protection and the 
safety of ionizing radiation sources. 

6.2 INFORMING AND COOPERATING WITH THE PUBLIC IN DECISION-MAKING 

In terms of public participation in planning and decision-making relating to 
radioactive waste and spent fuel management, the Republic of Slovenia consistently complies 
with the principles of the Aarhus Convention. Transparency is of great importance in spent fuel 
and radioactive waste management. Transparency should be ensured through an efficient 
public information policy and by drawing the attention of all relevant interested parties to the 
possibility of participation, including local authorities and the public, in accordance with the 
existing national laws. 

The state is to ensure that the necessary information on spent fuel and radioactive 
waste management is available to the relevant workers and the general public. The information 
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is to be published in accordance with the national legislation and international obligations 
provided that this does not jeopardise other interests such as security interests. Data on 
radioactivity in the environment, on the exposure of members of the public, and on the 
procedures and activities of national authorities, public service providers and bearers of power 
relating to radiation protection and protection against ionizing radiation are public and 
published in accordance with national legislation. 

Since the Slovenian science curriculum for elementary and secondary schools does 
not specifically cover the topic of radioactivity and ionising radiation, and, consequently, most 
people know little about the scientific facts in connection with these phenomena, informing the 
public and raising public awareness of the subject matter form part of the national strategy. To 
this end, the possibility to include the topic in school curricula will be considered. In terms of 
providing general information, general radiation literacy is to be promoted, allowing for greater 
public cooperation and understanding of procedures and decision-making. Education in the 
field of radiation literacy is intended for all audiences; in the context of education, the public is 
acquainted with the technically proven effects of ionising radiation on living organisms and 
humans, and with the measures for the protection of human health, different types of 
radioactive waste, the legislation in the field of radioactive waste and spent fuel management, 
and wider aspects of environmental protection, which also include the need for adequate 
radioactive waste and spent fuel management. 

6.3 REPORTING 

As a Party to the Joint Convention on the Safety of Spent Fuel Management and on 
the Safety of Radioactive Waste Management (hereafter: the Joint Convention), Slovenia is 
obliged to submit a report on spent fuel and radioactive waste management every three years. 
In accordance with the Radioactive Waste and Spent Fuel Management Directive, the 
European Commission also requires that a report be drawn up every three years, which can 
make use of the reporting and reviews undertaken under the above-mentioned Joint 
Convention. 

The two reports come under the remit of the Slovenian Nuclear Safety 
Administration (SNSA). They are drawn up by the SNSA, in cooperation with the Slovenian 
Radiation Protection Administration (SRPA), the Department of Nuclear Medicine of the 
University Medical Centre Ljubljana, the Institute of Oncology Ljubljana, the Krško NPP, the 
Jozef Stefan Institute (JSI), the company Žirovski Vrh Mine, d.o.o., the Energy Directorate 
within the Ministry of Infrastructure and Spatial Planning, and the ARAO. 

A group of 15 persons is tasked with drawing up the report, monitoring the activities 
undertaken between the review periods, as well as with the reporting – radioactive waste and 
spent fuel management and coordination of the report are within the remit of their work. The 
overhead costs of all those engaged in the reporting, monitoring, and implementation of the 
recommendations adopted at the Review Conference under the Joint Convention and the 
Radioactive Waste and Spent Fuel Management Directive have been estimated at 0.5 man-
years. These costs are borne by the organisations engaged in the drawing up of the report and 
in the monitoring and implementation of the recommendations. 
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7 RESPONSIBILITY FOR THE IMPLEMENTATION OF THE NATIONAL PROGRAMME 

7.1 NATIONAL AUTHORITIES 

Independent administrative control for ensuring nuclear and radiation safety is 
provided by the SNSA of the Ministry of the Environment and Spatial Planning, the SRPA of 
the Ministry of Health, the Administration for Civil Protection and Disaster Relief of the Ministry 
of Defence, and the Ministry of the Interior. 

The SNSA is responsible for the supervision of nuclear safety, nuclear and radiation 
facilities and sources of ionizing radiation in the country, with the exception of sources in health 
care and veterinary medicine, which are the responsibility of the SRPA. 

The SNSA performs specialised technical and development administrative tasks in 
the following areas: nuclear and radiation safety; radiation practices and the use of radiation 
sources, except in healthcare or veterinary medicine; the protection of the environment against 
ionising radiation; the physical protection of nuclear materials and facilities; the non-
proliferation of nuclear weapons and the protection of nuclear goods; the monitoring of 
environmental radiation; and liability for nuclear damage. It also carries out inspections in the 
indicated areas and, in the event of a radiological or nuclear emergency, cooperates with the 
Civil Protection Headquarters in determining protective measures for the population and the 
information then provided to the public. The SNSA is responsible for establishing a nuclear 
and radiation safety research programme, which is to also include radioactive waste and spent 
fuel management. 

The SNSA carries out expert, administrative, supervisory and development-related 
tasks and inspections in the following areas: the implementation of activities and the use of 
sources of ionising radiation in healthcare and veterinary medicine; the protection of human 
health against the harmful effects of ionising radiation; systematic screening of the working 
and living environment for human exposure to natural sources of ionising radiation; monitoring 
of the radioactive contamination of food and drinking water; the restriction of, reduction in, and 
prevention of the harmful effects of ionising radiation; and assessments of the competences 
and authorisations of radiation protection experts. 

The Energy Directorate, a body within the Ministry of Infrastructure (MZI), performs 
tasks related to the development of the broader national energy policy and the use of nuclear 
energy. It shapes comprehensive national energy policy in the field of energy supply, ensuring 
the rational economic management of raw mineral resources, and conferring mining rights for 
the exploration and exploitation of various raw mineral resources. It monitors the management 
of state-owned energy companies, including the electrical power company GEN Energija, 
d.o.o., the owner of Slovenia's share in the Krško NPP. In this manner, the Energy Directorate 
also has an indirect influence on the nuclear safety of the facility, since the long-term provision 
thereof largely depends on the stability of its business and financial position. Slovenian 
Sovereign Holding (SSH) has a direct impact on the business performance as the only founder 
or partner that influences the financial operations of the company GEN Energija and, 
consequently, the GEN Group. Thus, Slovenian Sovereign Holding (SSH) influences the 
nuclear safety of the facility and, as a diligent owner, has to provide adequate resources for 
the safe operation of the Krško NPP. The Energy Directorate also monitors the operations of 
the Fund for the Decommissioning of the Krško NPP. 

The Ministry of Infrastructure monitors and cooperates with the intergovernmental 
commission that was established under the Bilateral Slovenian-Croatian Agreement on the 
Krško NPP. 
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The supervision of activities relating to the physical protection of nuclear materials 
and of facilities containing nuclear or radioactive material is carried out by the ministry 
responsible for internal affairs in cooperation with the inspectorate of the Slovenian Nuclear 
Safety Administration. The operator of a facility that contains nuclear or radioactive material 
and the holder of nuclear material must provide a physical protection plan and ensure the 
implementation of measures for the physical protection of objects or substances in accordance 
with a plan approved by the ministry responsible for internal affairs. 

The Administration of the Republic of Slovenia for Civil Protection and Disaster 
Relief within the Ministry of Defence is competent for planning measures relating to radiation 
and nuclear safety during emergencies and for developing the national emergency plan in the 
event of a nuclear or radiological accident. 

The state, as the owner of the TRIGA Mark II Research Reactor nuclear facility, is 
responsible for ensuring the financial resources for its operation, maintenance, 
decommissioning, and radioactive waste and spent fuel management. 

The Police, as a body within the Ministry of the Interior, are competent for control of 
the road transport of radioactive materials and radioactive waste; the transport inspectorate of 
the ministry responsible for transport is responsible for supervision of the transport of the 
indicated substances by rail, air and water; the Administration for Civil Protection and Disaster 
Relief within the Ministry of Defence is competent for planning measures relating to radiation 
and nuclear safety during emergencies. 

The mandatory SGEI of radioactive waste management is defined in The Ionising 
Radiation Protection and Nuclear Safety Act (ZVISJV) and provided by the ARAO. The ARAO 
is a public service agency that concludes contracts in connection with its activities with the line 
ministry competent for the Energy Directorate. 

7.2 THE FUND FOR FINANCING THE DECOMMISSIONING OF THE KRŠKO NPP AND 
THE DISPOSAL OF RADIOACTIVE WASTE 

The Fund for the Decommissioning of the Krško NPP was established in December 
in 1994 to raise financial resources for developing an effective and sustainable solution to the 
decommissioning of the NPP and for the final disposal of its radioactive waste and spent 
nuclear fuel. 

Its main mission is to maintain and increase the value of the collected funds to 
ensure the implementation of all phases of the Krško NPP's decommissioning and the disposal 
of its radioactive waste and spent fuel. The depositor of the resources in the Fund is the 
company GEN Energija d.o.o. – the owner of Slovenia's share in the Krško NPP and the creator 
of added value from the production of electricity in the NPP in accordance with the provisions 
of The Act Regulating the Fund for the Decommissioning of the Krško NPP. The Fund's assets 
may be invested in securities, deposits and other safe investments, while taking into account 
the security and diversification of investments, and the maintenance of profitability. 

The funds raised are allocated for financing tasks and services stipulated by The 
Ionising Radiation Protection and Nuclear Safety Act (ZVISJV), for financing the development 
and implementation of the projects for the safe final disposal of radioactive waste and spent 
fuel from the Krško NPP, for financing the development and implementation of the project for 
the safe decommissioning of the Krško NPP, and for providing compensation for restricted use 
of areas to local communities in accordance with the Decree on compensation rates. 
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The Director of the Fund for the Decommissioning of the Krško NPP is appointed 
by the Government and represents and guides the Fund's operations. The Fund is led by the 
Management Board. The Supervisory Board oversees the work of the Director and the 
Management Board and reports to the National Assembly of the Republic of Slovenia. 

7.3 THE PROVIDER OF THE MANDATORY SERVICE OF GENERAL ECONOMIC 
INTEREST (SGEI) 

The mandatory SGEI of radioactive waste management, as defined in The Ionising 
Radiation Protection and Nuclear Safety Act (ZVISJV), is provided by the ARAO public service 
agency as an independent implementing organisation operating under the auspices of the 
Energy Directorate within the Ministry of Infrastructure. The public services provided by the 
ARAO include the takeover, collection, transport, preliminary treatment and storage prior to 
disposal, construction of a repository, and disposal of radioactive waste and spent fuel not 
originating from power-generating nuclear facilities. Such public services also encompass the 
conditioning of radioactive waste and spent fuel prior to its disposal and the disposal of 
radioactive waste and spent fuel originating from power-generating nuclear facilities, as well 
as the management, long-term monitoring and maintenance of the disposal sites for mine and 
hydro-metallurgical tailings originating from the extraction and exploitation of nuclear minerals, 
and the management and long-term monitoring of radioactive waste and spent fuel 
repositories. 

In 1999, the Decree on the manner, subject and conditions for performing the 
mandatory service of general economic interest regarding radioactive waste management 
(Official Gazette of the Republic of Slovenia, Nos 32/99 and 41/04– ZVO1) was adopted. The 
Decree sets out the method of providing SGEIs of the management of radioactive waste and 
spent fuel generated in the Republic of Slovenia, with the exception of the management of 
radioactive waste and spent fuel generated by the Krško NPP and the Žirovski Vrh Mine. The 
Decree specifies the scope of the public service, including the acceptance and management 
of radioactive waste and the operation of a public service infrastructure facility for the storage 
of LILW. 

With the amendments of 1999, 2001 and 2009 of the Decree on the establishment 
of a public agency for radioactive waste management  (ARAO) of 1991, the ARAO took on a 
broader scope of responsibilities and tasks, which includes specialised technical, 
organisational and development-related tasks in the field of radioactive and spent fuel 
management that relate to development and planning, the provision of public services, storage 
management, investment planning, the management and operation of the LILW repository, 
and the monitoring and maintenance of repositories with the status of a national infrastructure 
facility after their closure. The ARAO also provides education and information regarding 
radioactive waste management. 

8. PROGRESS MONITORING WITH REGARD TO IMPLEMENTING THE NATIONAL 
PROGRAMME 

Progress towards the implementation of the national programme is reviewed on an 
annual basis by verifying the status of the completion of the programme. Once a year, the 
authority responsible for nuclear safety collects information from individual programme 
providers on the implementation of programmes and includes it in its annual report on radiation 
and nuclear safety, which the government submits annually to the National Assembly of the 
Republic of Slovenia by the end of July. The report must effectively track progress towards the 
implementation of the strategy goals and indicate possibilities to improve the measures when 
updating the national programme. 
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9. ABBREVIATIONS 
ARAO the ARAO public service agency 
The Bilateral Slovenian-Croatian Agreement on the Krško NPP  The Agreement 

between the Government of the Republic of Slovenia and the 
Government of the Republic of Croatia on the Regulation of the 
Status and Other Legal Relations Regarding the Investment, 
Exploitation and Decommissioning of the Krško NPP 

CSF The Central Storage Facility for Radioactive Waste in Brinje 
EURATOM  The European Atomic Energy Community 
IAEA The International Atomic Energy Agency 
SGEI Service of general economic interest 
SF Spent Fuel 
JSI The Jožef Stefan Institute 
JV7  The Rules on Radioactive Waste and Spent Fuel Management 

(JV7) 
Krško NPP Krško Nuclear Power Plant 
LILW  Low- and Intermediate-Level Waste 
PSR  Periodic Safety Review 
RW  Radioactive Waste 
ReNPRRO16–25  The Resolution on the National Programme for Radioactive 

Waste and Spent Fuel Management for the 2016–2025 Period 
ReNPROJG06-25  The Resolution on the National Programme for Radioactive 

Waste and Spent Fuel Management for the 2016–2025 Period 
TTC Tube-Type Containers 
RŽV The Žirovski Vrh Uranium Mine 
HLW High Level Waste 
ZVISJV  The Ionising Radiation Protection and Nuclear Safety Act 
ZVO  The Environmental Protection Act 
U.S.  The United States of America 
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1 "Permanently", as used in this text, shall mean "during the implementation of this Resolution". 
2 The table only indicates the costs that are borne by the state budget and the Fund for the Decommissioning of 

the Krško NPP. 
3 Research and development activities in the field of radioactive waste and spent fuel management form part of 

the wider research and development programme envisaged in the Resolution on Nuclear and Radiation Safety. 


