
IAEA-SM-357/7

REGULATORY ASPECTS AND ACTIVITIES IN THE FIELD
OF RADIOACTIVE WASTE MANAGEMENT IN BULGARIA

G. KASTCfflEV
Committee on the Use of Atomic Energy

for Peaceful Purposes,
Bulgaria

Abstract

Bulgaria uses nuclear power for electricity generation and for a variety of nuclear applications in industry,
research and medicine. Six WWER type Nuclear Power Plants (NPPs) went into operation at Kozloduy between
1974 and 1991. Until 1988 spent fuel was transported back to the Former Soviet Union, but since then has been
stored on site. Operational low level waste is stored on site, but since 1993 a volume reduction strategy using
supercompaction has been employed, which has reduced stored waste volumes by a factor of four. Institutional
radioactive wastes are disposed at the Novi han near surface repository, located 35 km from Sofia. It was
commissioned in 1964 and is now about half full. Siting studies have begun for a new near surface repository that
would accept both institutional and NPP waste. A legislative and regulatory framework, as well as organizational
and institutional arrangements, are in place. A national strategy that includes provisions for compiling a national
inventory of spent fuel and radioactive waste and provisions for funding spent fuel and radioactive waste
management, has been developed. The paper elaborates on the current situation regarding radioactive waste
management in Bulgaria.

1. INTRODUCTION

Bulgaria has been using nuclear power for electricity generation since the beginning of the 70's
by operating the Kozloduy nuclear power plant (NPP) with four WWER-440 and two WWER-1000
reactors.

The commissioned and operating nuclear facilities in the Republic of Bulgaria are situated on
the Kozloduy NPP site as follows:

Nuclear Facility
Unit 1
Unit 2
Unit 3
Unit 4
Unit 5
Unit 6

Storage for spent fuel

Nuclear Facility Type
WWER-440/V230
WWER-440/V230
WWER-440/V230
WWER-440/V230
WWER-1000/V320
WWER-1000/V320
Pool type

Commissioned
startup 1974
startup 1975
startup 1980
startup 1982
startup 1987
startup 1991
1990

There is also a research reactor (IRT-2000) with thermal power of 2 MW. It is a pool type
reactor using light water as moderator, coolant and up-ward protection. It was designed in the former
Soviet Union and commissioned in 1961. It was shut down and a final solution on its future has to be
decided until the end of this year.

The total number of sites in Bulgaria using sources of ionising radiation, which were registered
and under control by the regulatory body up to the end of 1998 is 2467.

The spent nuclear fuel (SNF) and radioactive waste (RAW) generated in Bulgaria as a result of
the use of atomic energy in the country, and their safe and effective management are considered of great
importance. During the last one year constructive measures were implemented on the development of a
comprehensive national SNF and RAW management system.



2. STATUS OF THE RADIOACTIVE WASTE MANAGEMENT SYSTEM

2.1. Sources

1.I.I. Spent nuclear fuel

From the start of the operation of the Kozloduy NPP until 1988 the spent fuel was transported
to the former Soviet Union. Since 1989 the SNF has not been shipped back to Russia.

In 1990 the construction of a pool type spent fuel storage facility (SFSF) on the site of the
Kozloduy NPP was accomplished. The SFSF facilities comprised of 168 baskets with 30 assemblies in
each basket. It was initially designed for a 10 year period of operation, although later on it was justified
that the operational period could be prolonged to 30 years and a licence was issued by the Bulgarian
Nuclear Safety Authority (BNSA). The state of the SFSF does not comply with the current requirements
for safety and the re-evaluated seismic characteristics of the site. In 1991 a programme for enhancement
of the SFSF safety was elaborated. In 1997 it was up-dated and amended with additional measures, and
it is envisaged that the programme will be accomplished in general in 2000. At present the activities in
this field are concentrated on the seismic strengthening of the facility.

Since 1988 until now the generated SNF has been stored in the spent fuel pools at the reactors
(SFP) and SFSF. In September 1998, 240 fuel assemblies were shipped back to Russia. By June 1999
there were 185 assemblies at the spent fuel pool of unit 1; 208 at unit 2; 296 at unit 3; 371 at unit 4; 430
at unit 5, and 326 at unit 6. In addition 3134 spent fuel assemblies in 107 baskets are stored at the SFSF
of the Kozloduy NPP.

The IRT-2000 nuclear spent fuel assemblies, altogether 73 (some of them are not fully burned),
are stored under water in the spent fuel pool situated at the reactor.

2.1.2. NPP radioactive waste

The main source of the RAW in terms of volume is the Kozloduy NPP. It produces about 90%
of the RAW by volume in Bulgaria. The rest of the RAW is produced by the utilization of sources of
ionising radiation in the medicine, science, industry, agriculture, etc.

The RAW generated from the Kozloduy NPP operation are stored in the on-site auxiliary
buildings (AB) — one for two units.

By the end of June 1999, in the storage facilities of the Kozloduy NPP, there were about
6517 m of low and intermediate level solid RAW and about 7573 m of liquid RAW. The total
radioactivity in the stored low and intermediate level RAW is about 370 TBq.

The high level RAW (elements contaminated in the core) are stored in the disposal areas of
units 5 and 6, as foreseen in the design. Half of the available volume of about 200 m for units 1-4 is
already filled. In the storage for high level radioactive RAW of units 5 and 6, with a volume capacity of
86 m , about 5 m waste are stored.

The quantities expected after the decommissioning of the Kozloduy NPP units 1-6 are
estimated at about 100, 000 m treated low and intermediate waste.

2.1.3. Institutional radioactive waste

The waste produced from the operation of the research reactor, as well as the institutional RAW
have been disposed of at the Novi han repository that was built for that purpose at the end of the 1950's.
The repository was commissioned in 1964 (about 35 km from Sofia) and operated by the Bulgarian
Academy of Science (BAS). The Novi han RAW facility consists of several separate facilities for solid
RAW, liquid RAW, spent sealed sources, biological RAW, and a trench for accidental RAW. The total



volume of the solid RAW facility is 237 m3 (half filled up), the trench — 200 m3 (half filled up), the
liquid RAW facility — 48 m3 (25% filled up), biological RAW facility — 80 m3 (30% filled up), and
spent sealed sources facility — 1 m3(100% filled up).

Since 1994 the operation of the facility has been temporarily stopped as it is under a upgrading
process at present. Since the beginning of 1998 the facility is under reconstruction. The main issue of
great importance in this area to be resolved is the temporary storage of spent sealed sources generated in
the country until a national RAW disposal facility is constructed. In this connection, an above ground
storage facility is planned to be built and commissioned by the year 2001.

2.2. Legislative basis

Constitutionally ratified, promulgated, international instruments that have entered into force are
incorporated in internal national legislation (Constitution of the Republic of Bulgaria, Article 5,
Paragraph 4). They have priority over the non-complying internal legislation.

The main international agreements signed by the Republic of Bulgaria related to the SNF and
RAW management are:

Non-Proliferation Treaty (NPT, ratified by the Presidium of the National Assembly's Order No.
668, 10 August 1969, put into force for the Republic of Bulgaria on 5 of March 1970,
Promulgated DV No. 39, 1971);

Agreement between the Republic of Bulgaria and the International Atomic Energy Agency on the
Non-Proliferation Treaty Safeguards (ratified by Presidium of the National Assembly's Order No.
668, 1 August 1968, put into force for the Republic of Bulgaria on 5 of March 1970);

Additional Protocol to the Agreement between the Republic of Bulgaria and the IAEA on
Implementation of the Safeguards related to the Non-Proliferation Treaty (signed 24th September
1998);

Joint Convention on the Safety of Spent Fuel Management and on the Safety on Radioactive
Waste Management (signed September 1998).

At the end of 1998 Bulgaria developed a plan with specific measures aiming at compliance with
the obligations following the ratification of this Convention.

The legislative framework in the field of RAW management is established by the Act on the Use
of Atomic Energy for Peaceful Purposes (AUAEPP) and the relevant regulations and normative acts.
The act defines the control and licensing provisions on the use of atomic energy, including the
ownership and management obligations of every physical and legal entity that produces SNF and RAW.

In addition to this Act there are several main normative acts in force, namely:

(a) Regulation No. 2 on the Cases and the Procedure of Notification of the Committee on the Use of
Atomic Energy for Peaceful Purposes on Operational Changes, Events and Emergency Situations
Related to the Nuclear and Radiation Protection (CUAEPP, 1988). This Regulation sets the cases
requiring notification of the regulatory body by the entities that manage or use nuclear material;

(b) Regulation No. 4 on Accounting for, Storage and Transport of Nuclear Material (CUAEPP,
Ministry of Internal Affairs, 1993). This normative act establishes the order of accounting,
storage and transport of nuclear material;

(c) Regulation No. 5 on the Issuance of License on the Use of Atomic Energy (CUAEPP,
1993). This Regulation defines the licensing procedure and the licensing application and
enclosed documentation necessary for submission to the Inspectorate on the Safe Use of
Atomic Energy (ISUAE) to the CUAEPP;



(d) Regulation No. 7 on Collection, Handling, Treatment, Storage, Transport and Disposal of
Radioactive Waste on the Territory of the Republic of Bulgaria (CUAEPP, 1992). This
Regulation establishes the requirements and conditions on safe collection, treatment, storage,
transport and disposal of RAW, as well as the RAW classification (three categories according to
the exposure rate and specific activity);

(e) Regulation No. 8 on Physical Protection of the Nuclear facilities and Nuclear Material (CUAEPP,
Ministry of Internal Affairs, 1993);

(f) Basic Standards on Radiation Protection — 92 (CUAEPP, 1992). The Basic Safety Standards-92
sets the categories of exposed people and the dose limits for the population and workers,
apprentices, pregnant women, etc.

2.3. Organizational structure

The CUAEPP performs the state policy in the field of the use of atomic energy in the country
and defines the requirements on the safe use of atomic energy, and the order of accounting for storage
and transport of nuclear material. It carries out the control over the use of atomic energy through the
Inspectorate on the Safe Use of Atomic Energy (ISUAE), together with the other national competent
authorities (Ministry of Health, Ministry of Environment and Water, Ministry of Internal Affairs, etc.).

According to the AUAEPP all legal and physical entities are responsible for the safe RAW
management until the waste is transferred to the state. This covers ensuring financial means, human
resources, etc. At present the NPP waste and SNF are temporarily stored at the NPP site and the
National Electric Company (NEC)-PLC as an operator of the plant is responsible for the
implementation of all necessary measures aiming at safe storage until the final National RAW disposal
facility is constructed.

3. ACHIEVEMENTS

3.1. Reduction of NPP RAW volume

As a result of the policy of control in the field of safe management of NPP RAW the quantities
of the generated radioactive waste for the period 1993-1998 were reduced by about a factor of four
(Figure 1). The generated solid waste has been treated since 1994. Since 1997 removal and treatment of
solid RAW from the stored quantities has begun.

In recent years, the NPP generates annually on an average about 400 m of liquid RAW, 360 m
of solid RAW, and 20 m of low and intermediate ion-exchange resins.

3.2. RAW treatment facility

In 1991 a programme for treatment of low and intermediate level NPP RAW and a storage
facility for 20-30 years were developed, and a technical project was elaborated. The construction is
continuing at present. The main equipment and technology were delivered by Westinghouse and the
equipment of the auxiliary systems and construction works were ensured through a PHARE project.

The design technology envisages the following phases:

Removing of the liquid RAW from the tanks in the relevant auxiliary building (AB) by a system
for dissolving the crystallized solids in the tanks;

Transporting of the dissolved solids by a special tank-truck from the AB-1 and AB-2 and by
pipelines from AB-3 to the plant;

Concentrating the dissolved solids by film evaporator;
Preparation of cement mixture with a capacity of 12 m per day.
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FIG. 1 Produced solid RAW at the Kozloduy NPP.

The solid RAW are to be delivered in containers and sorted out by definite criteria. They would
then be put into 200 1 barrels and pressed by a mobile compactor with a compressive force of 980 t.
Every barrel would be marked and scanned for defining its radioactivity and isotope content. The
pressed barrels would be put into a reinforced concrete container with a net volume of 5 m and covered
with the cement mixture, containing the liquid RAW. The radioactivity and the total weight of the
container are to be controlled and the content of each one documented. The control of all processes is
automated.

After the container is filled, it would be left for 24 hours for setting of the concrete mixture and
then transported to storage.

This facility is planned for treatment of low and intermediate level waste (liquid and solid) and
will be extremely useful for the future operation of the NPP as the capacity for storage facilities for
RAW is nearly exhausted. Due to organisational and financial reasons the facility is to be commissioned
during the year 2000.

The interim storage of low and intermediate level waste at the Kozloduy NPP site is designed to
be 72 m long and 37 m wide. A drainage system for control and collection of leaks is foreseen.
Transport is planned to be carried out by cranes manipulated by remote control. The containers are
designed to be placed 4 rows in height, 8 rows in width and 30 rows in length in each of the two halls. It
is foreseen that the interim storage facility for conditioned RAW will be completed and commissioned
by 2000 as well.

3.3. National SNF and RAW inventory

Since the end of 1998 the CUAEPP has been working on the development of a national
inventory of SNF and RAW. The purpose of the activity is to obtain comprehensive information on the
generated RAW and SNF at the nuclear facilities and non-nuclear facilities. The plans of the BNSA are
to establish the National inventory by the end of 1999, then revise the data until July 2000 and finally
accomplish it in the second half of 2000. The inventory is planned to be periodically updated, which



will enable the development of a more realistic overview of the trends and the RAW and SNF arising
and volumes expected to be disposed of.

At the same time the upgrading of the ISUAE database is planned to be accomplished by the
end of 1999. This will cover improvement of the existing ionising sources' database and elaboration of
a new RAW database. This measure aims at strengthening the control over the use of ionising sources,
production of RAW, and the subsequent steps of the SNF and RAW management (collection, transport,
etc.).

3.4. Financial schemes

The AUAEPP (amended in 1995) establishes two funds related to the SNF and RAW
management activities — Safety and Storage of RAW Fund and the Decommissioning of Nuclear
Facilities Fund.

The national financial schemes for safe storage and disposal of RAW and decommissioning of
nuclear facilities were defined by the new Regulations on the Management of the Safety and Storage of
RAW Fund and the Decommissioning of Nuclear Facilities Fund. The Government in February 1999
approved these normative acts. According to the regulation concerning RAW management, the taxes
were defined and a fund's executive body (board) was established. This board is chaired by the Head of
the Committee of Energy and consists of representatives of the Ministry of Finance, Ministry of
Environment and Water, Ministry of Industry, CUAEPP, BAS-Institute on Nuclear Research and
Nuclear Energy, Committee of Energy, NEC-PLC and Kozloduy NPP. The contributions to the fund has
to be made by:

Legal and physical entities pay according to the tarrifs, defined in the Annex of the Regulation;

Trade companies — the operator of a nuclear power plant — pay according to the electricity
levy. For the Kozloduy NPP it means 3% of the gross electricity production price.

Additional contributions to the Fund are subsidy for the safe management of RAW from the
Republic budget, voluntary contributions, assistance, interests on the Fund accounts, income from sale
of scientific developments, know-how, and other sources.

The estimated amount of the Fund for 1999 is about 30 million-DM.

4. AREAS OF IMPORTANCE

4.1. National SNF and RAW strategy

An important aspect in the field of SNF and RAW management is the National Strategy on Safe
Management of Spent Nuclear Fuel and Radioactive Waste that has been developed and is currently
under discussion by all competent authorities. This document envisages the establishment of a new,
independent state radioactive waste management organization, responsible for the transport, treatment,
storage and disposal of the RAW generated in the country.

This organization is expected to manage RAW which are state property, after they are
transferred to the state by their producers. The RAW management organization is foreseen to operate
the disposal facilities, propose waste acceptance criteria, transport RAW from the producer to the
disposal sites, be responsible for the national RAW inventory, for the safety assessment of the
repositories, environmental impact assessment, development and implementation of a programme on
construction of a National RAW disposal facility, etc.

On establishing this state organization, separation of the responsibilities between producers, the
body responsible for RAW management and regulatory authorities is expected to be achieved.

The other important tasks to be resolved are as follows:

Medium term and long term management of the SNF;



Management of HLW generated as a result of the decommissioning of the nuclear power units
and the reprocessing of the SNF in Russia;

Management of HLW generated in the industry, medicine, etc.

Development of financial plans for the siting, design, and construction of the National RAW
disposal facility;

Transformation of the Committee on the Use of Atomic Energy for Peaceful Purposes,
Committee of Energy and the National Electric Company.

Periodical updating of the national strategy is envisaged as it covers short term and medium term
measures in this field (up to 2010).

4.2. Legislative basis

The amendment and supplement of the national legislative programme is underway. The
AUAEPP is amended and supplemented aiming at transfer of the CUAEPP to a State Atomic Energy
Agency. The draft Act is currently revised by all competent authorities and is expected to be approved
by the Council of Ministers until the end of 1999.

At the same time the CUAEPP has elaborated a comprehensive legislative programme on the
safety of the RAW and SNF management. This programme includes the development of an Act on
Ratification of the IAEA Joint Convention on the Safety of Spent Fuel Management and on the Safety
of Radioactive Waste Management. The Joint Convention is expected to be approved by the Council of
Ministers in November 1999. As part of the programme the CUAEPP plans elaboration of an Act on
Ratification of the Additional Protocol to the Agreement between the Republic of Bulgaria and the
IAEA on Implementation of the Safeguards related to the Non-Proliferation Treaty. The Act is
envisaged to be approved by the Council of Ministers in March 2000. The development of a new Act on
Safe Use of Nuclear Energy, a Regulation on Safety of SNF and RAW Facilities, as well as the
amendment and supplement of the CUAEPP Regulation No.4, Regulation No.5, Regulation No. 7 and
Basic Safety Standards-92 in compliance with the EU legislation and the IAEA recommendations are
planned to be achieved by 2001.

4.3. Site selection process

The siting process aiming at construction of a National RAW repository in Bulgaria continued
in 1998. The National Concept developed in 1993 was considered as a starting point, defining 20
potential sites for disposal of RAW in the country.

The Institute of Geology to the BAS has recently elaborated a methodology and defined site
selection criteria with the main objective to reduce the number of the potential sites. In July this year
the Institute accomplished a site investigation project on selection of potential sites in the Kozloduy
NPP region for near surface disposal of low and intermediate level waste. The planned facility is
envisaged to dispose of LILW from the NPP, as well as institutional waste after the closure of the Novi
han repository. The project resulted in selection of four potential sites for disposal of low and
intermediate level waste. The program will continue with additional investigations in the rest of the
country until a final solution is found.

Parallel investigations are taking place on siting of potential sites on the territory of Bulgaria for
disposal of high level waste, as a possibility exists of return of HLW generated during the SNF
treatment in Russia and the decommissioning process.

5. AREAS OF FURTHER DEVELOPMENT

The main areas for further development in the field of RAW and SNF management could be
defined as strengthening the regulatory activities, SNF and HLW produced from its treatment, and
planning and elaboration of the relevant documentation on the NPP decommissioning.



5.1. Regulatory activities

The most important measures aiming at strengthening the regulatory activities are legislative ones
and cover the following:

Transformation of the CUAEPP into a State Atomic Energy Agency and establishment of an
effective administrative structure of the regulatory body;

Legal definition of the financing of the regulatory body through a planned complex financial
mechanism (state budget and taxes) and increase of the salaries of the CUAEPP personnel;

Reduction of the regulatory body's functions to those related to the regulation and control over
nuclear safety and radiation protection and coordination of the international cooperation in this
field;

Increase of the number of the CUAEPP personnel by 14 people.

The CUAEPP is working on the development of safety criteria for RAW and SNF facilities. It also
envisages the establishment of requirements on the safety analysis report by the end of 1999. Based on
the legally set safety criteria, reassessment of the existing facilities is planned.

5.2. SNF and HLW

The safe long term management of the spent nuclear fuel is one of the tasks to be solved. Since 1989
the SNF has not been shipped back to Russia. Last year the NEC signed a contract and sent 240 fuel
assemblies to Russia. According to the Russian legislation, the high level waste produced as a result of
the treatment have to be sent back to Bulgaria. In 1998 a Policy on Management of Nuclear Fuel Cycle
and Radioactive Waste of the NEC-PLC was developed. It envisages the following main measures on
the safe management of SNF generated from the Kozloduy NPP:

Shipment back of SNF to the state of origin — Russia;

Modernisation of the SFSF and its compliance with the current safety requirements by 2001;

Investigation of the possibilities for increasing the capacity of the SFSF and the SFP by compact
storing of the assemblies;

Construction of a new dry storage for SNF for a period of not less than 50 years or storing in
containers by 2005.

At the same time the NEC efforts aim at negotiation with Russia on the conditions of SNF
shipment. It includes the shipment of those assemblies delivered to Bulgaria up to 1989 and afterwards.
The emphasis of the undergoing negotiations is manly on the costs for SNF treatment and the future
storage and handling of the produced HLW as a result of the treatment process.

In case the SNF will not be able to be sent back to Russia an alternative has to be found. Taking
into account the conditions (geological, etc.) of the Balkan region the policy of the Republic of Bulgaria
aims at regional solution of this problem. In this relation Bulgaria will increase its efforts on finding a
solution at the international level or through bilateral agreements. Therefore, the international co-
operation will play a key role in this field.

The question related to the management of HLW produced as a result of the SNF treatment in
Russia is also under discussion. As there is a possibility that HLW is to be returned to Bulgaria the long
term storage of these wastes in Russia before their transport back to Bulgaria is preferred.

The long term management of the SNF of the IRT-200 research reactor is being discussed at
present. The BAS is investigating the possibilities and negotiating the conditions with Russia for the
shipment of the assemblies back to Russia.



5.3. Decommissioning activities

The CUAEPP is taking the necessary measures for the preparation of the legislative basis and
specific requirements on the future decommissioning of the WWER-440 units 1 and 2. In this relation
the following aspects related to the safe RAW management are taken into account - waste
minimization, adequate waste storage and disposal facility, suitable waste management technology, as
well as discharge levels. Emphasis is put also on the quality assurance system and the record keeping of
the relevant data (radioactive and toxic waste).

The management of the HLW generated as a result of the decommissioning process is one of
the important aspects considered at the moment.

6. CONCLUSIONS

The implementation of the measures taken and planned by the Republic of Bulgaria in the field
of SNF and RAW management through development of a National Strategy on RAW and SNF
Management, improvement of the current legislative framework, strengthening the regulatory regime,
establishment of financial schemes aims at elaboration of a comprehensive national system in this field
in compliance with the internationally agreed standards and recommendations, and the EU
requirements.


