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Abstract. A comprehensive waste management strategy, which encompasses all types of radioactive waste from their generation to their use, clearance or disposal, is established in the Slovak Republic. A near surface disposal facility located in Mochovce is dedicated for low and intermediate level waste arising from NPPs operation and decommissioning and for some disused sealed sources, which meet waste acceptance criteria. 

Increasing attention is being given to the improvement of the management of institutional radioactive waste. Currently is running a special project financed by European Union’s Transition Facility Programme named “Elaboration Of The Proposal For The Improvement Of Institutional Radioactive Waste Management In The Slovak Republic”. 

According to the Slovakian Atomic Act, a National Agency for disposal of radioactive waste and/or spent fuel will by established until 2012. 

At the present time, there is under preparation the Strategy of Nuclear Energy and Fuel Back End, which shall be submitted by the Nuclear Fund to the Ministry of Economy until 30 June 2007 and this Strategy will be a key document for radwaste management and decommissioning activities for period approximately 25 years with the view up to the end of this century. 

1. INTRODUCTION

The basic policy of spent fuel and radioactive waste management was established by the Resolutions No. 930/1992, No. 190/1994 and No. 5/2001 of the Slovak government.

In 1997, the Slovak government accepted the Updated Power Policy of SE, a. s. until year 2005. The related government Resolution No. 684/97 includes the provisions on the spent fuel management. 
In 2000, the Slovak government adopted the Power Policy of the Slovak Republic that also relates to the concept of fuel cycle back-end.

The Slovak Republic ratified the Joint Convention on the Safety of Spent Fuel Management and on the Safety of Radioactive Waste Management on 6-th October 1998. The National report was elaborated based on the Article No. 32 of the Joint Convention. 

During 15-19 May 2006, the Slovak Republic presented the second national report on review meeting in Vienna.

2. BACKGROUND

There are six nuclear units in operation in Slovakia at the present. All of them are equipped with reactors WWER-440. Four units are installed at Jaslovske Bohunice (EBO 1-4, called NPP V1 and NPP V2) and two of them at Mochovce (EMO 1-2).

Nuclear power plant A1 located at Jaslovské Bohunice was designed to use natural uranium as fuel in a heavy water reactor cooled with carbon dioxide (HWGCR – 150MW). This power plant was shut down in 1977 after an accident (INES 4) and it is in the first stage of decommissioning at present. The spent fuel from this plant was transported to the Russian Federation based on a valid contract.

The technology designed for radioactive waste management are located at Jaslovske Bohunice and Mochovce sites. The technology for radioactive waste conditioning is part of the so-called “Bohunice Conditioning & Treatment Centre” (BCTC), which is in operation since 2001 and uses several technologies for waste treatment. There are also experimental radioactive waste treatment technologies installed at Jaslovske Bohunice. Technology for treatment and conditioning of liquid radioactive waste from NPP Mochovce operation so called “FSKRAO”, which is located at Mochovce site, is currently under commissioning. 
The National Radwaste Repository for low and intermediate level waste (NRR) was commissioned near Mochovce in 1999 (trial operation). Interim spent fuel storage is in operation at Jaslovské Bohunice since 1987. The seismic resistance and storage capacity of this facility was already enhanced.

SE, a. s. and VUJE, a. s are the only operators of nuclear facilities in the Slovak Republic.

The state supervision of nuclear safety on spent fuel management and radioactive waste management is performed by the Nuclear Regulatory Authority of the Slovak Republic (UJD SR). The basic law for the peaceful use of nuclear energy is Act No. 130/1998 Coll., which was replaced with Act of the NC SR No. 541/2004 Coll. (so-called Atomic Act) effective as of 1 December 2004. UJD SR is an independent state authority headed by the chairperson with a significant delegated power according to the legislation. She has a direct access to the government. The state supervision on the radiation protection is assured by the Public Health Authority of the Slovak Republic (UVZ SR) in compliance with the Act No. 272/1994 Coll., as amended.

Work inspection (especially on the safety and health protection at work and safety of equipment) is performed by the National Labour Inspectorate (NLI) in compliance with the Act No. 95/2000 Coll. related to the inspection of work and in compliance with the Act No. 231/2002 Coll. The fulfilment of requirements on safety of technical equipment is verified by the Technical Inspection in compliance with the Act No. 330/1996 Coll. as amended.

The Slovak Republic joined all the significant international agreements and conventions in the field of peaceful use of nuclear energy.
1.1 Spent fuel management

The current basic concept of spent fuel management at SE, a. s. and in the Slovak Republic resulting from the documents above and updated by the SE, a. s. management can be characterized as follows:

1. The operation of nuclear reactors in Slovakia adopts an open fuel cycle. At the present time, it is impossible to apply a closed fuel cycle in Slovakia since the reactors WWER-440 are not licensed to utilise MOX fuel in Slovakia.

2. For the management of spent fuel a transport of spent fuel into foreign countries followed up by an import of reprocessed products (Pu, U, HRAW) into SR is not considered.

3. Short-term storage of spent fuel (3 to 7 years after its removal from the reactor core) is assured in the pools located at the reactors (SFP) installed at each reactor unit.

4. Long-term storage of spent fuel (40 to 50 years after its removal from the reactor) is secured by separate storage facility at Bohunice.

5. A long-term goal within the concept of spent fuel management is a construction of deep geological repository of SF and HRAW in the Slovak Republic.

6. To verify the possibility of transporting the spent fuel into foreign countries for final disposal or reprocessing without importing the products back into Slovakia.

7. In future, to verify the possibility of international or regional solution on the final spent fuel disposal and to follow the new technologies in the area of spent fuel management.

Long-term spent fuel storage (40 to 50 years after its removal from the reactor), which is required before conditioning and putting the spent fuel into a repository, will be carried out in separate spent fuel storage facilities at Jaslovské Bohunice and Mochovce. An interim spent fuel storage facility (ISFS - SE-VYZ) is in operation at Jaslovské Bohunice since 1987. ISFS - SE-VYZ was already reconstructed in order to increase its storage capacity. A project to enhance its seismic resistance and to improve its safety was accomplished in 1999. A project of spent fuel storage facility at Mochovce (ISFS - EMO) is currently in first stage of investment implementation.

All spent fuel assemblies from the A1 reactor unit (HWGCR reactor, in operation since 1973 till 1977) were transported to the Russian Federation until July 1999. Before 1987, a small number of spent fuel assemblies from WWER-440 reactors (697 fuel assemblies) were also transported to the Russian Federation.

2.2
Radioactive waste management 

Split up of former Czechoslovakia in 1993 into the Czhech Republic and the Slovak Republic,  was an impuls for establishment of a new strategy for management of radioactive waste  in the Slovak Republic. The current policy of radioactive waste management in Slovakia was approved by the Resolution No. 190/94 of the Slovak government and after its update  it can be characterized as follows:

1. Effectively use the current equipment for radioactive waste treatment and conditioning installed at Jaslovské Bohunice site.

2. Basic solidification methods of liquid radioactive waste, radioactive sludge and spent ion-exchanging resins into a form suitable for final disposal include cementation and bituminization.

3. The volume of solid radioactive waste will be minimised by applying compaction and incineration.

4. The treated radioactive waste is than grouted by active mixture of concrete and concentrate into fibre-reinforced concrete containers. These containers are suitable for transportation as well as for storage and disposal. 

5. For treatment of intermediate level waste and radioactive waste with high contents of trans-uranium (specific liquid radioactive waste and sludge produced during the storage of spent fuel at Nuclear Power Plant A1 is necessary to apply a vitrification method.

6. Low-active soil and concrete debris shall be arranged into layers on supervised stockpiles. 

7. The available methods (high-pressure compaction, cementation, etc.) shall be used for the treatment of metal radioactive waste. Because of the increasing trend of metal radioactive waste production a melting unit shall be installed and used for its conditioning. The low-activity metal waste shall be treated by applying fragmentation and decontamination and cleaned material can be than released into the environment. 

8. Methods and technology of releasing of material (especially construction materials) into the environment shall be resolved.

9. Institutional radioactive waste shall be treated and conditioned into a form acceptable for disposal by applying standard methods for treatment of radioactive waste produced by nuclear facilities. The disused sealed sources shall be conditioned into a form suitable for centralised long-term storage or disposal.

10. Long-lived storage of radioactive waste is allowed only in specially adapted areas approved by the regulatory authorities. The radioactive waste, which is dedicated for long-term storage, shall be stored in solid form and in suitable containers. 

11. The conditioned radioactive waste produced during the operation and decommissioning of nuclear power plants and the conditioned institutional radioactive waste that meet the acceptance criteria shall be disposed of in the National Repository in Mochovce.

12. The waste that is not acceptable for the National Repository in Mochovce shall be stored at the power plants. An integral storage shall be installed at Bohunice to allow storing of radioactive waste that is not acceptable for NRR.

13. The radioactive waste that does not meet the acceptance criteria for disposal in near surface repository shall be disposed of in a deep geological repository, such deep geological repository shall be built.

14. Transport of radioactive waste shall be carried out exclusively by using packaging and transporting equipment approved for this purpose. 

15. The costs of radioactive waste management produced during the decommissioning of nuclear power facilities shall be covered from the resources of Fund. The costs of radioactive waste management produced during the operation of nuclear power plants shall be covered by the operational costs of these power plants.

In 2001, the Slovak government in his Resolution No. 5/2001 accepted “The proposal on the schedule of economical and material solution on the management of spent fuel and decommissioning process of nuclear facilities” and assigned to submit a “Policy of decommissioning of nuclear facilities and management of spent fuel evaluated according to the act on environmental impact assessment” for a discussion on government level by 31. 12. 2007. 

At the present time, there is under preparation the Strategy of Nuclear Energy and Fuel Back End, which shall be submitted by the Nuclear Fund to the Ministry of Economy until 30 June 2007. This Strategy will be a key document for spent fuel and radwaste management as well as for decommissioning activities for period approximately 25 years with the view up to the end of this century. 

2.2.1 – Improvement of the management of institutional radioactive waste in the Slovak Republic
Increasing attention is being given to the improvement of the management of institutional radioactive waste. Currently is running a special project financed by European Union’s Transition Facility Programme named “Elaboration Of The Proposal For The Improvement Of Institutional Radioactive Waste Management In The Slovak Republic”. Sources of ionising radiation containing radionuclides or other ionising radiation sources are used in the Slovak Republic in different areas, ranging from industry and other business sectors, through health care and education to research and similar purposes. The risk posed by the use of these sources depends on the activity, form of the source, manner of use, location of use, qualification of operating personnel and other factors.  
Previous centralised system for the collection of IRAW was disrupted by the split of the former Czech and Slovak Republic. The foundation stone for the new national system was laid with Government Resolution No. 537/1997, which made the company Slovenske elektrarne a.s. – Decommissioning of Nuclear Facilities and Radioactive Waste and Spent Nuclear Fuel Disposal (SE-VYZ, former business unit of Slovenske elektrarne a.s) responsible for storing contaminated radioactive materials within the Slovak Republic (as of 1 April 2006, the commitments of the company passed on to GovCo, a.s., which was renamed to Jadrová vyraďovacia spoločnosť, a.s., “JAVYS, a.s.“ on 7.8.2006). The State Secretary of the Ministry of Economy further made Slovenské elektrárne, a.s. SE-VYZ (currently JAVYS, a.s.) responsible for implementing the concept of IRAW disposal, for implementing a management, monitoring and storage system for collected radioactive materials (ZRAM) and for ensuring that radioactive materials are stored by SE-VYZ (currently JAVYS, a.s.). The letter by the State Secretary referred to three government resolutions: resolution No. 190/1994 ("Draft Concept for Storing Radioactive Waste Produced by Nuclear Power Plants and Other Facilities Using Ionising Radiation Sources“), No. 538/1995 (government regulation aimed at preventing trafficking of radioactive materials) and the above-mentioned Government Resolution No. 537/1997.

In addition to that, Council Directive 2003/122/Euratom on the control of high-activity sealed radioactive sources and orphan sources requires the member states to ensure, among other things “adequate arrangements for the safe management of sources, including arrangements concerning the transfer of disused sources to their supplier or another recognised organisation or installation". Articles 9 and 10 create the legislative basis for the management of collected radioactive materials. 

In the opinion of the competent authorities and supervision bodies, such as the Nuclear Regulatory Authority (UJD SR) and Public Health Authority (ÚVZ SR), it is desirable to improve the existing national system of IRAW management, to be able to better address extraordinary situations, such as cases when the holder becomes insolvent or goes out of business.  

Disused sealed radioactive sources (PUŽ) with different levels of activity have been and are still produced mostly by hospitals and by the industry. Some of them, mostly sources used in health care may be considered historical sources.

Activities relating to the management of IRAW and collected radioactive materials in the Slovak Republic were carried out by SE-VYZ until 1.4.2006. Jaslovské Bohunice - SE-VYZ is an organisation authorised by the Ministry of Economy of the Slovak Republic to carry out these activities (in line with authorisation letter of the Ministry of Economy, case No. 329/1998-040 dated 20.3.1998). The organisation carries out the activities in full extent. In the context of SE privatisation, all obligations of SE-VYZ passed on to JAVYS a.s. on 1.4.2006.

To carry out the activities according to its authorisation, JAVYS a.s. operates a technological facility for the processing and treatment of radioactive waste (RAW), storage facilities for interim storage of RAW and National Repository for Permanent Storage of Conditioned Low and Medium Level Radioactive Waste, as well as the necessary transport and handling equipment. It also has the human resources needed to operate the IRAW management system. 
The general objective of the project is to prepare and deliver the documentation (analyses, reports, projects) needed to improve the system of institutional radioactive waste (IRAW) management in Slovakia, to build a database for IRAW monitoring system and prepare the data for the integrated database and monitoring system. 

Aforementioned project started in November 2006 and is planned for 12 months. Elaboration of the Proposal for the Improvement of Institutional Radioactive Waste Management in the Slovak Republic will be provided by company Alldeco, s.r.o.
Nuclear safety supervision 

The central legal document is Act No. 541/2004 Coll. (so called Atomic Act) and came into force since 1 December 2004, except for Arts. 3 Sections (9) and (10) that are coming into force since 1 January 2012 (establishment of a RAW disposal agency) and replaced until then effective Act No. 130/1998 Coll. on peaceful use of nuclear energy. All the regulations issued to date were repealed by the Act and new ones entered into force on 1st March 2006.

3. Conclusion
The Strategy of Nuclear Energy and Fuel Back End, which shall be submitted by the Nuclear Fund to the Ministry of Economy until 30 June 2007 will be a key document for radwaste management and decommissioning activities for period approximately 25 years with the view up to the end of this century. From this Strategy will be further derived also financing issues connected with aforementioned areas.

