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SAFETY OF RADIATION SOURCES IN SLOVENIA
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Abstract. The Republic of Slovenia, a central European country which has been independent since 1991, has
about 2 million inhabitants and an area of 20 256 km2. The Constitutional Law on Enforcement of the Basic
Constitutional Charter on the Autonomy and Independence of the Republic of Slovenia, adopted on 23 June 1991
(Off. Gaz. of the R of Slovenia No. 1/91), provided that all the laws adopted by the Socialist Federal Republic
(SFR) of Yugoslavia should remain in force in the Republic of Slovenia pending the adoption of appropriate
legislation by the Slovene Parliament. Under the Slovene Constitution, all international treaties ratified by
Slovenia constitute an integral part of Slovenia's legislation and can be applied directly. In Slovenia, all regular
types of ionizing radiation source are being used for peaceful purposes and are covered by a system for their safe
use and control. All radiation sources and radioactive materials are registered and under regulatory control.
Inspections are carried out periodically by the Health Inspectorate of the Republic of Slovenia (HIRS) and, in the
case of nuclear installations, the Slovene Nuclear Safety Administration (SNSA). Technical checks on radiation
sources are carried out periodically by technical support organizations: the Jozef Stefan Institute and the Institute
for Occupational Safety (IOS).

INVENTORY OF SIGNIFICANT RADIATION SOURCES IN SLOVENIA

Radiation sources are used in medicine (for therapy and diagnostics), industry, research and
education. The largest radiation sources are the Krsko Nuclear Power Plant and Slovenia's
one research reactor.

SOURCES IN MEDICINE AND VETERINARY DIAGNOSTICS

X-ray machines
hi 1999 there were 683 registered X-ray devices in use at medical and veterinary institutions:
330 were being used for dental diagnostics, 15 were CT scanners, 313 were being used for
medical diagnostics, 3 for therapy, 2 for simulation and 20 for veterinary diagnostics.

Sealed sources
The Institute of Oncology uses sealed sources for therapy: two Co-60 sources with activities
of 400 TBq and 150 TBq for teletherapy. One Ir-192 and two Cs-137 sources with individual
activities of up to 20 GBq are being used for brachytherapy.

Unsealed sources
There are seven medical facilities (clinics and hospitals) which use unsealed sources
(radiopharmaceuticals) for diagnostics and therapy.
There are also three linear electron accelerators being used for teletherapy.

SOURCES IN INDUSTRY AND IN OTHER USES

Sealed sources
In 1999 there were 514 registered sealed sources being used or stored at 99 organizations:
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• 50 sources for industrial radiography (mostly Gammamats), Ir-192, Se-75, Co-60 or
Cs-137 with activities of up to 2 TBq, usually in low radioactivity containers made of
depleted uranium;

• nuclear gauges:

— 141 moisture and density gauges (mostly Troxler), containing Cs-137 as gamma
source and Am/Be alloy as neutron source, with individual activities of 0.3 GBq
and 1.5 GBq respectively;

— 181 level gauges for liquids or grain, containing Co-60, Cs-137 and Am-241,
activities mostly between 3.7 MBq and 3.7 GBq, the sole exception being the
source at one ironworks (370 GBq);

— 120 thickness and density gauges for production processes, containing Am-241, Sr-
90, Cm-244, Fe-55, Co-60, Tl-201, Pm-147, Kr-85;

• lightning rods with radioactive materials (Eu-152, Co-60 - initial activities up to 20
GBq) installed on 22 objects (the installation of new ones has been prohibited).

The inventories of old and disused sealed radiation sources are periodically updated. Of the
514 registered sources, 233 were disused in the year 2000.

X- ray machines and an electron microscope
There are 97 X-ray machines and 1 electron microscope being used in industry and at other
facilities.

Since 1998 the HTRS has developed a comprehensive central register of X-ray machines with
a view to their better control.

SOURCES IN RESEARCH AND EDUCATION

Particle accelerators
One Van de Graaff (U=1.7 MV) and one Tandetron (U=2 MV) accelerator are being used at
the Jozef Stefan Institute, which also has significant sealed radiation sources in its laboratory
for secondary standards (three Cs-137, two Co-60 and three Am-241 sources with maximum
activities of up to 194 GBq).

Unsealed radioactive materials in low quantities and with low activities and sealed sources
with low activities are being used in many institutions (approximately 30 radiochemical and
other laboratories) for research and teaching purposes.

NUCLEAR FACILITIES

Krsko Nuclear Power Plant
The Westinghouse pressurized-water reactor has a thermal output of 2000 MW and an
electrical output of 700 MW. The total activity of the operating reactor core and the associated
nuclear and other radioactive materials is about 5 x 1019Bq. The spent fuel stored in the spent
fuel pool has an activity of about 1017 Bq, and the low- and intermediate-level radioactive
waste stored in the radioactive waste building has an activity of about 1013 Bq.

Research Reactor
The TRIGA Mark II is at the reactor centre of the Jozef Stefan Institute, at Brinje, near
Ljubljana. With a power of 250 kW, it has been operating since 1966, mostly for scientific
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work involving neutrons and gamma radiation in reactor physics and neutron activation
analysis and for the training of personnel. Its total activity in full operation is 1015-1016 Bq.

Uranium mine and mill at Zirovski vrh
These are at the decomissioning stage. Uranium ore extraction began in 1982, and uranium
concentrate production started in 1984. In course of their operation (until 1990), 620 0001 of
uranium ore were mined and 452 t of U3O8 were produced. The total activity of the deposited
waste is about 50 TBq.

Interim storage for low- and intermediate-level radioactive waste
This facility, located at Brinje, near Ljubljana, is classified under Slovene legislation as a
nuclear facility. Since 1999, Slovenia's Agency for Radioactive Waste Management has been
responsible for its operation. Spent or useless radiation sources and solid radioactive waste
from medical, industrial and research organizations - also found orphan sources - are safely
stored there.

Three kinds of solid radioactive waste are stored at this facility:

• contaminated laboratory materials and materials with induced radioactivity due to
irradiation in the TRIGA research reactor; this waste, stored in closed drums, is
contaminated with Co-60, Cs-137, Eu-152 and Ra-226 and has a total estimated
activity of about 20 GBq;

• contaminated and/or activated solid materials that are too bulky to fit into drums,
with an estimated total activity of about 4 TBq;

• disused sealed sources stored in shielded containers - altogether 337 sources (Cs-
137, 450 GBq; Co-60, 65 GBq; Kr-85, 30 GBq; Sr-90, 6 GBq).

At present, the contents of the facility are being sorted out systematically, according to isotope
category and activity, and the facility is being reconstructed so as to enable further radioactive
waste to be stored there. Owing to this situation, some disused sources are being kept in
provisional storage by their former users.

The safety of radiation sources is the responsibility of the source users even after the cessation
of usage, until final disposal of the sources at the radioactive waste storage facility.

NATIONAL REGULATORY INFRASTRUCTURE FOR THE SAFETY OF
RADIATION SOURCES AND THE SECURITY OF RADIOACTIVE MATERIALS

LEGISLATIVE INFRASTRUCTURE /FRAMEWORK

The national legislation for protecting workers, the general public and the environment against
the dangers arising from radioactive sources is based on acts and regulations taken over from
the former SFR of Yugoslavia.
The legal framework for all secondary legislation is provided by two laws:

(a) the law on protection against ionizing radiation and on the safe use of nuclear energy
(Off. Gaz. of the SFR of Yugoslavia No. 62/84); and
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(b) the law on implementing protection against ionizing radiation and measures for the
safety of nuclear facilities (Off. Gaz. of the SR of Slovenia No. 28/80 and No. 32/80).

These two laws are the basis for regulations relating to specific areas of nuclear, radiation,
radioactive waste and transport safety.

The following radiation safety regulations are based on the 1984 law:

Regulation Z4 on trade in and the utilization of radioactive materials exceeding certain limits,
X-ray machines and other apparatus producing ionizing radiation and on measures for
protection against radiation from such sources (Off. Gaz. of the SFR of Yugoslavia
No. 40/86 and No. 45/89);

Regulation Z10 on keeping records of ionizing radiation sources and of population and
occupational exposure (Off. Gaz. of the SFR of Yugoslavia No. 40/86);

Regulation Z5 on the education and health of and medical examinations for personnel
working with ionizing radiation source (Off. Gaz. of the SFR of Yugoslavia No. 40/86);
Regulation Z3 on collecting, accounting for, processing and storing radioactive waste and on
its final disposal and release into the environment (Off. Gaz. of the SFR of Yugoslavia
No. 40/86) - it encompasses the management of disused sources.

There are also regulations covering environmental radiation monitoring, safeguards, the
storage, transport and import of radioactive and nuclear materials, dose limits for
occupationally exposed persons and for members of the public, and the control of medical
exposures.

The following regulations based on the 1980 law are in force:

- regulation on the mode and frequency of record keeping and of reporting to the
regulatory body by authorized technical support organizations and by organizations
operating nuclear facilities (Off. Gaz. of the SR of Slovenia No. 12/81); and

- regulation on the education, experience and compulsory qualification and training of
personnel working with ionizing radiation sources or in radiation protection services
and on the procedure for verifying their qualifications (Off. Gaz. of the SR of
Slovenia No. 9/81).

New legislation on nuclear safety and radiation protection which will include international
documents (the BSS, EURATOM Directives of the EU) and recommendations (ICRP 60) is
being prepared.

Of the existing new legislation, the following laws and decrees are important for radiation
protection:

- the law on health inspections (Off. Gaz. of the R of Slovenia No. 99/99 ), which
clearly defines the responsibility of Slovenia's Health Inspectorate in the area of
radiation protection;
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- the law on protection against natural and other accidents (Off. Gaz. of the R of
Slovenia No. 64/94) and the decree on the organization and operation of the
monitoring, information and alarm system (Off. Gaz. of the R of Slovenia No. 45/97
), which lay down general emergency provisions relating also to radiation emergencies
(a "National emergency plan" was prepared on the basis of this law and of the 1984
law and approved by the Slovene Government in 1999; all radiation emergency plans
at the local and the enterprise level are consistent with an emergency scheme at the
State level); and

- the law on the transport of dangerous goods (Off. Gaz. of the R of Slovenia
No. 79/99) and the decree on the export and import of specific goods (Off. Gaz. of the
R of Slovenia No. 75/95), which provide for control over the trade in radioactive
materials and radiation sources within Slovenia.

Under the current legislation, every intention to purchase a source and engage in a radiation or
nuclear practice must be reported in advance to the competent authority, which will, after
checking on the ability of the applicant to use the source safely, issue the appropriate licence.
Satisfactory emergency plans and an appropriate storage area are among the preconditions for
the issuing of the licence. The technical control of sources is the responsibility of the technical
support organizations, and inspections are carried out by a competent regulatory body.

All radiation sources in use and the radioactive waste in the temporary storage for low- and
intermediate-level waste at the Krsko Nuclear Power Plant and at the reactor centre at Brinje
are stored in compliance with the legislation, and the records are being kept correctly and
consistently.

REGULATORY AUTHORITY

MINISTRIES

The following Ministries are involved, either directly or through the governmental bodies
acting within their frameworks, in the different regulation and control aspects of the safety of
nuclear installations, radiation protection and radioactive waste safety.

The Ministry of the Environment and Regional Planning acts, with the Slovene Nuclear
Safety Administration (SNSA), as a national regulatory authority for nuclear safety and
radiation protection at nuclear installations. The SNSA also deals with: the handling of, the
trade in and the transport of nuclear and radioactive materials; nuclear material safeguards; the
physical protection of nuclear installations and materials; liability for nuclear damage; the
licensing of operators of nuclear installations; quality assurance; radiological monitoring;
early notification in the event of a nuclear or a radiological accident; international
co-operation in the field of nuclear and radiological safety; and other tasks defined in
Slovenia's nuclear and other legislation.

The Ministry of Health acts, with the Health Inspectorate of the Republic of Slovenia
(HIRS), as a national regulatory authority for radiation protection of the general public and of
workers against the dangers of ionizing radiation.

The HTRS is empowered to:
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• assess applications for licences to perform practices which cause or could cause
exposure to radiation,

• authorize such practices and the sources associated with them, subject to certain
conditions,

• carry out periodic inspections to verify compliance with the legislation,
• take any enforcement action necessary for ensuring compliance with the regulations

and standards.

The safety of all radiation sources, of all radiation practices and of the transport of radioactive
and nuclear materials is controlled by the HDR.S.

The Ministry of Economic Affairs is, with the Agency for Radioactive Waste Management
(ARAO), responsible for the safe disposal of low- and intermediate-level radioactive waste in
the Republic of Slovenia.
The Ministry of Defence plays, with the Administration for Civil Protection and Disaster
Relief, a co-ordinating role in the national radiological and nuclear emergency preparedness
system. The Ministry of Defence is involved also in the supervision of fire protection at
nuclear installations.

The Ministry of Internal Affairs performs control activities relating to the physical protection
of nuclear installations and materials and the transport of radioactive and nuclear materials.

TECHNICAL SUPPORT ORGANIZATIONS

The Jozef Stefan Institute and the Institute of Occupational Safety act as technical support
organizations authorized by a competent regulatory body ( since 1981) to control the safe use
of radiation sources in medicine, industry and research, to monitor radioactive contamination
in the working, living and natural environment and to train and educate workers in the safe
use of radiation sources.

SUMMARY

All radiation sources in Slovenia are under regulatory control. The level of radiation safety
culture is high; no radiological incidents/accidents have been reported so far.

The main current issues are radioactive waste disposal and the preparation of new radiation
and nuclear safety legislation.
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