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INTRODUCTION 

Activities of the Slovenian Society for Radiation Protection cannot be 

adequately represented if they are not placed in the context of events that 

have been running in the field of radiation protection (RP) in Slovenia in 

parallel. After the first humble beginnings of use of ionising radiation in 

medicine in the early 1900’s, the number of sources and the use of radiation 

were constantly increasing in the 1950’s, also outside medicine. The first 

regulations on protective measures at work with radiation sources were 

issued 1947, and were followed by the federal Law on Protection against 

Ionising Radiation (1959). In the meantime, the use of radiation broadened 

to industry, research activities, and elsewhere. On the basis of this law the 

competent administrative authorities were established and designated 

organisations were authorised to carry out technical protection at work with 

sources of ionising radiation elsewhere. The initial attitude towards the 

protection against ionising radiation was by that time rather unprofessional. 

By establishing the national infrastructure for radiation protection, the true 

basis for radiation protection was given since it became a legal obligation. 

Radiation protection in Slovenia has some particularities. On the one 

hand, a wide and varied use of ionising radiation and operation of nuclear 

facilities (reactor, nuclear power plants, mining and processing of uranium 

and radioactive waste storage) accelerated the safety consciousness. On the 

other hand, Slovenia was the first of the former Yugoslav republics that 

joined the EU and had to meet the serious European attitude to radiation 

protection and nuclear safety. 

The aim of this paper is to light up the development of radiation 

protection in Slovenia being in parallel with the expansion of the use of 

ionising radiation sources and with the formation of the necessary national 

infrastructure for radiation protection. The authors tried also to explain a 
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pretty weak role of the Slovenian Society for Radiation Protection in the 

above processes. 

 

 

RADIATION SOURCES AND NUCLEAR FACILITIES IN SLOVENIA 

 

Radiation Sources in Medicine 

The first user of radiation sources (X-ray apparatuses and radioactive 

sources) was medicine, either for the purpose of diagnosis or therapy. In 

Slovenia, the first X-ray machine was used in the General Hospital in 

Ljubljana in 1900 [1] and X-ray therapy was launched later (in 1923). The 

first radioactive source (
226

Ra) was also used early at the Department of 

Ophthalmology of the same hospital in 1902 for therapy of eye cancer [2]. 

The cancer therapy practices accelerated the establishment of the first 

Slovenian Institute for Cancer Treatment (1938) in Ljubljana, where radium 

sources and 200 kV X-rays were used. The Institute was renamed in 1945 

into the Institute of Oncology (OI). In 1954 the first artificial radioisotopes 

(
131

I, 
198

Au) were applied for diagnostics at the Internal Clinic in Ljubljana, 

and the application of unsealed sources was continued at the Institute of 

Oncology with 
131

I and 
32

P. The first irradiation facility with a high activity 

source with 
60

Co was launched at the OI in 1962. The use of radioisotopes 

in other nuclear medicine departments occurred in the period 1960 – 1974. 

In the 1980’s the research reactor at the Jožef Stefan Institute (JSI) produced 
99m

Tc to cover the current needs of the nuclear medicine in Ljubljana. Of the 

newer devices in Slovenia there are two PET/CT devices (at OI and Clinic 

of Nuclear Medicine at the University Hospital Centre). 

 

Radiation Sources in Industry 

Industrial radiography in Slovenia began in Ljubljana and Maribor in 

1956 with radiation sources 
137

Cs, 
60

Co and 
192

Ir, mainly in metal industry 

companies and in the next years at all three steel factories at Ravne, Jesenice 

and Štore [3]. In the early 1960’s, the use of radioactive sources of 
137

Cs, 
85

Kr, 
60

Co, 
144

Ce, 
147

Pm, 
241

Am and 
90

Sr spread in the process techniques in 

industry, such as in thickness, level and density gauges, electrostatic 

eliminators with 
210

Po and 
241

Am and smoke detectors with 
226

Ra and 
241

Am. The speciality in Slovenia was the use of numerous sources of 
60

Co 

in the brake mechanisms of the mountain lifts and very restricted installation 

of lightning rods with 
152

Eu and 
60

Co. 
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Radiation Sources in Research and Educational Institutions 

In its early days of its foundation in 1949, the nuclear research 

institute JSI conducted several military projects for a development of 

technological processes related to the recovery of uranium and production 

of nuclear fuel. The scientists also developed a technological process for the 

production of yellow cake with a closed water circuit for the later needs of 

uranium mining and milling. Many samples of uranium and thorium 

minerals are still specimens of mineral collections in museums and 

universities, as well as in geological research. Many radioactive sources in 

analytical and research laboratories are built-in in the measuring and 

analytical devices, often with activities exceeding the exemption levels. 

 

Sources in State Institutions 

This includes the use of radiation sources in the police and customs, 

and the use of radiation sources in the defence forces. Some newer devices 

used by the police for the detection of narcotics and explosives contain 

radiation sources that can far exceed the exemption levels. In the defence 

forces radioactive sources (with 
226

Ra) are occurring in the vehicles of an 

older production (in tanks, planes) and in different devices (with 
3
H) mostly 

as marker lights and luminous sights on artillery pieces. On the military 

radar systems some fields of X-ray radiation, originating from the high-

voltage tubes, were indicated.  

 

Nuclear Facilities as Sources of Ionising Radiation 

A decade and a half after the construction of the research reactor 

TRIGA Mark II (in May 1966) the first nuclear power plant at Krško 

(Westinghouse PWR type) was completed with an installed capacity of 630 

MWe (in 1981). A few years later (1986) the repository for low-and-

medium level radioactive waste was built at the Reactor Centre at Brinje. At 

the end of 1984, the Uranium Mine Žirovski Vrh started a trial exploration 

of uranium. The operation lasted over 5 years and was shut down in July 

1990 with a total production of 432 tonnes of yellow cake. 

All of these facilities were legally obliged to set up an independent 

unit for radiation protection. They were required to establish a regular 

monitoring of environmental radioactivity thus showing they operate within 

the authorised limits, as required in their operation licenses.  
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STATE INFRASTRUCTURE OF RADIATION PROTECTION 

The basic infrastructure of RP at the national level consists of (1) the 

law on RP and the relevant regulations, (2) the competent regulatory 

authorities with inspection services, (3) authorised organisations or 

approved qualified experts for RP, (4) authorised services to perform 

specific tasks, and (5) clear determination of responsibility at each stage of 

the involvement. 

 

Legislation on Radiation Protection 

The first Yugoslav legislation on RP, known to the authors, was the 

"Rules on Protective Measures at Work with X-ray Machines and 

Radioactive Substances". The Rules were issued by the Federal Ministry of 

Labour (1947) on the basis of the Law on Labour Inspection. In April 1959 

the first Yugoslav Law on Protection against Ionising Radiation was 

adopted. On its basis six statutory regulations were issued, including that on 

permissible doses. Further acts on RP were adopted in 1965 and 1977, both 

with a complete set of RP regulations. Due to the construction of nuclear 

facilities in Slovenia the national Act on the Protection against Ionising 

Radiation and for the Safety Measures of Nuclear Facilities was issued in 

1980. The Law on Protection against Ionising Radiation and on Nuclear 

Safety (1984) with its 11 subsequent regulations was last federal law being 

in force in Slovenia.   

In 2002, the Act on Protection against Ionizing Radiation and on 

Nuclear Energy was adopted. In the coming years 4 decrees and 10 

regulations were issued, related to a narrower field of radiation protection. 

The existing regulations covered all the requirements of the directives and 

regulations of the European Council in the field of radiation protection. 

 

Competent Authorities 

The first competent authority for radiation protection in the former 

federal state of Yugoslavia was the Labour Inspectorate within the Ministry 

of Labour (1947). In accordance with the Federal Law on Protection against 

Ionising Radiation (1959), the highest ranking responsible body for RP was 

the Federal Commission for Nuclear Energy and later, its designated federal 

authorities on RP. With the next law (1965) the competence for RP was 

moved from the federal level to the lower republic level. Radiation 

protection was the domain of the Ministry of Health (actually, of the 

Sanitary Inspectorate), only radiation protection in defence forces was the 

exclusive responsibility of the Ministry of National Defence. 
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After Slovenia's independence, the new Law on Ionising Radiation 

Protection and Nuclear Safety (2002) took over responsibilities in the field 

of RP in industry, research, education and public administration the 

Slovenian Nuclear Safety Administration (within the Ministry of 

Environment). The Ministry of Health has retained its competence in the 

field of health and veterinary medicine. These tasks are actually carried out 

by its affiliated body, the Slovenian Radiation Protection Administration. 

 

Authorised Technical Support Organisations 

In general, these organisations carry out radiation measurements for 

licence holders, elaborate the expertises and radiation safety assessments, 

and are also in a function as authorised service providers. In Slovenia, two 

technical support organisations for RP were authorised, the Institute of 

Occupational Safety (IOS), and the Jožef Stefan Institute (JSI). The Centre 

for Radiation Protection at IOS was created in 1961 from the Central Unit 

for Radiation Protection founded at the Institute of Oncology.   

The Institute of Occupational Safety has been developed during fifty 

years to the modern technical support organisation that controls radiation 

sources on the whole territory of Slovenia, and is authorised for providing 

services for personal dosimetry, training courses and medical examinations. 

It is also approved for radioactivity monitoring of the environment.  

The Jožef Stefan Institute is the highly ranking research organization 

involved in numerous scientific fields. It is also authorised for supervising 

of radiation sources and radiation practices at the institute and elsewhere in 

the country. Its role on RP became more important with the operation of 

exacting nuclear facilities (Krško NPP, Uranium Mine Žirovski Vrh). It 

represents the leading institute in the area of environmental radioactivity 

monitoring since it developed specific physical and chemical methods for 

measurement of radionuclides at low concentrations. 

 

 

RADIATION PROTECTION 

 

Historical periods of radiation protection in Slovenia 

The history of radiation protection in Slovenia could be divided into 

three periods.  

For the most of the first period (1900 – 1958) radiation sources were 

used in medicine but from the middle of the 1950’s the use of radiation 

spread also to industry and other areas. Specifically for this period was a 
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very weak awareness of health risks of radiation and a lack of organised 

system of radiation protection. In medicine radiologists and radio-physicists 

actually met with the problems of radiation protection but the latter was 

subordinated to the treatment process. Similar situation was in the research 

institutions, where the majority of the scientists and researchers strongly 

underestimated the risk for health [4]. Even the activities in the last decade 

of this period when Yugoslavia entered the nuclear era (by establishing 

three nuclear institutes, with secret research of uranium fuel and related 

nuclear activities) did not contribute much to the development of radiation 

protection issues in this period. 

The second period of RP was shorter but more intensive and lasted 

1959 – 1995. The sudden break in the weak awareness of radiation 

protection in the whole Yugoslavia happened when the fatal accident 

occurred on the RB reactor in the Vinča Institute of Nuclear Sciences in 

October 1958. This tragic event promptly initiated the establishment of the 

state infrastructure for radiation protection: by the adoption of the first 

federal law on RP with subsequent statutory regulations, by defining the 

competent authorities and by appointing the technical support organisations. 

The further legislation explicitly dealt with radiation protection measures for 

radiation workers, for the population and for patients undergoing medical 

examinations. Monitoring of radioactivity in the environment was 

established in the early 1960’s, firstly for the control of global 

contamination due to atmospheric nuclear weapon tests, and later in the 

1980’s in Slovenia for the control of local contamination of the environment 

due to operation of the nuclear facilities. This period was namely 

characterized also by the construction of nuclear facilities in Slovenia and a 

further expansion of the use of radiation. 

But in general, the administrative control over the radiation sources 

and radiation practices existed but it was not very rigorous and efficient. 

Only one inspector was in charge to control thousands of radiation sources 

and hundreds of licence holders. And the same inspector carried out the 

control over the exacting nuclear facilities, so as for the licensing and as for 

the inspection.  

The third period began in the second half of the 1990’s and continues 

until today (1996 – 2013). At this time the international basic safety 

standards on radiation protection (IAEA BSS, EC BSS) were issued, being 

prepared on the basis of the recommendations of the ICRP 1990. Slovenia 

was already underway with initial preparations to join the EU, drafting the 

new legislation on RP and nuclear safety. According to EC criteria, the 
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former legislation on RP of Slovenia was only in 29 % of requirements in 

line with the EU acquis communautaire. Especially in the last decade, these 

changes in legislation made significant shifts ahead in radiation protection, 

as regards the quality of the implementation of radiation protection 

measures as the intensity of administrative controls. The increased number 

of inspectors regularly and directly supervised the radiation practices of the 

licensees and their use of radiation sources. As the result, the numerous 

discoveries of unregistered and orphan radiation sources took place as well 

as identifications of operators of radiation practices that had not the proper 

licences. The competent authorities were obliged to establish the central 

state records on radiation sources, licence holders, individual exposures 

received by domestic and foreign radiation workers, and records of 

radioactive waste. The state established a control of illegal transport of 

radioactive sources at the borders, the owners of scrap-yards are required to 

have a radiation control over scrap metals. Emergency preparedness for 

radiological and nuclear accident has been raised to the level comparable to 

other members of EU. 

 

Incidents involving radiation sources in Slovenia  

Only two serious radiation events have been reported so far, one 

resulted in an acute radiation injury and the other caused radioactive 

contamination of a significant part of the hospital [6]. After the capitulation 

of the Third Reich in May 1945, the Slovenian inmate returned home and 

wore with him a dozen of metal sticks in his pocket, not being aware that 

these items were in fact the radium needles with a total activity of about 

1 Ci. A serious wound on the skin was recognised by the doctors of the 

Institute of Oncology as the radiation damage. The fate of the man has not 

been known. The next noteworthy accident with a radioactive source 

happened at the Institute of Oncology in 1961 and resulted in extended 

contamination of hospital areas due to an improper handling of a damaged 
226

Ra source. Removing of contaminated items by the experts of the JSI and 

of the Vinča Institute of Nuclear Sciences resulted in a huge amount of 

radioactive waste with more than sixty barrels of contaminated material. 

Several other events with radioactive contamination of workplaces were 

reported to be of a limited extent (contamination with 
226

Ra, 
137

Cs, 
131

I, 

uranium, 
232

Th, 
241

Am). A case of the lost radiography source with 
137

Cs at 

the Metalna factory in Maribor, detected during the inspection survey and 

recovered by the mobile unit, was reported in 1993. 
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SLOVENIAN SOCIETY OF RADIATION PROTECTION 

 

Slovenian Society for RP within JDZZ (1963 – 1991) 

The Yugoslav Society for Radiation Protection (JDZZ, Jugoslavensko 

društvo za zaštitu od zračenja) was founded on 11 October 1963 in Portorož 

during the 1
st
 Symposium of the Society. The Provisional Board was elected 

who appointed an Executive Committee of the JDZZ a month later. The 

JDZZ Society had become an associate member of the International 

Radiation Protection Association (IRPA) in 1966, and three years later a full 

member of the IRPA (1969). Majority of Slovenian experts in the field of 

radiation protection and many radiation workers were members of the JDZZ 

and participated in its activities (as members of organizing and technical 

committees on the symposia, then in drafting regulations on radiation 

protection, at thematic meetings on RP with experts from other republics, 

etc). The JDZZ Society organised 16 symposia, and three of them took 

place in Slovenia: 1
st
 one in Portorož (1963), 5

th
 one at Bled (1970) and 11

th
 

one in Portorož again (1981).  

The national societies for RP on the republican level were established 

in the second half of the 1970’s as a result of constitutional changes and 

greater autonomy of the republics. The Slovenian Society for RP (SDVS) 

was founded during 11
th

 Symposium JDZZ in Portorož (21-24 April 1981). 

The first president of the Society was Ivan Kobal, the head of RP unit at the 

JSI. The 1980’s were a period of challenging events in RP in Slovenia: 

drafting the new Slovenian (1980) and the new federal Act of Protection 

against Ionising Radiation and Nuclear Safety (1984), a completion of the 

Krško NPP (1981), a yellow cake production at the Uranium mine Žirovski 

Vrh (1984), and a construction of the interim storage facility for radioactive 

waste at Brinje (1986), not to mention radioactive contamination of the 

Slovenian territory due to the Chernobyl nuclear accident (1986). The 

Slovenian Society was involved in all these activities, more through the 

engagement of its outstanding members as through its formal role. 

 

Slovenian Society for Radiation Protection (1991 – 2013) 

The new National Society for Radiation Protection (DSVS) in the 

independent Slovenia was launched on 8 November 1991 at JSI, Ljubljana. 

The president of the Society became Rafael Martinčič from JSI. From the 

independence onwards, the Society participated at international symposia, 

conferences and congresses related to RP. Thus, the Slovenian Society 

organised the Regional Congress of IRPA in Portorož (1995). In the last 
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decade the topics of radiation protection have been regularly included into 

the programme the annual international conferences of the Nuclear Society 

of Slovenia (NSS). Since 2005, the head of the society is Gregor Omahen 

from IOS. 

Society members played an important role in the period of Slovenian 

accession to EU, especially in the development of new legislation of RP, 

harmonised with the European directives. The important fact is that the 

professional staff of both competent authorities was affiliated to the Society 

too, in addition to the affiliated experts from technical support organisations 

and radiation workers.  

The Slovenian Society is rather small and counts between 50 and 70 

members; only about 20 of them could be recognized as actual radiation 

protection experts. Such a small number could be advantageous since 

everyone knows each other and can easily come with the problem to be 

solved. On the other hand, this reduces the need for the Society to be active 

as a formal association. The Society informs its members about important 

issues in radiation protection field and related events (international 

conferences and symposia, international training courses, meetings, etc.) via 

email. The official web site of the Society has been still in preparation. 

 

 

CONCLUSION 

A brief historical review of the use of sources of ionising radiation in 

Slovenia, a development of the supporting infrastructure of protection 

against ionising radiation and the present state of radiation protection 

showed that the general trends of radiation protection followed the 

development in the rest of Europe, although with some delay. The formal 

role of the Slovenian Society for Radiation Protection has not been 

significant. In Slovenia, the critical mass of membership is obviously too 

small to be a professional association that may develop its activities and 

mission similarly as in the bigger countries. But the area of radiation 

protection in Slovenia is small enough that the participants involved at all 

levels of competence can mutually and directly participate in the ongoing 

improvement of radiation protection. 
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The use of the ionizing radiation sources in Slovenia started as early 

as 1900 when X-ray device was put in operation; the first radioactive source 

was used two years later. Artificial radioactive sources were introduced 

from 1954 onwards. The use of radioactive sources in industry started in the 

middle of the 1950's when industrial radiography was introduced due to 

strong metal industry in Slovenia. Four nuclear facilities were built in 

Slovenia: the research reactor TRIGA (1966), the Krško nuclear power plant 

(1983), the mining and milling uranium complex at Žirovski Vrh (1984) and 

the low and intermediate level radioactive waste storage (1986). 

The infrastructure of radiation protection (RP) in the former 

Yugoslavia was established as late as the first Law on RP was adopted in 

1959, the competent authorities were defined and technical support 

organisations for RP were designated. But the whole infrastructure could not 

follow the rapid development of nuclear industry and the extent uses of 

sources. After joining EU, the changes in legislation made a significant shift 

ahead in radiation protection, as regards the quality of the implementation of 

radiation protection measures as the intensity of administrative and 

inspection controls. 

Slovenian Radiation Protection Society was established in 1981 

during the 11
th

 symposium of the Yugoslav Radiation Protection Society. 

The role of the Slovenian Society for Radiation Protection has never been 

significant, mostly due to a small critical mass of membership. This is 

sometimes advantageous since everyone knows each other and can easily 

come with the problem to be solved. This feature reduces the need for the 

Society to be active as a formal association. The main role of the Society is 

the distribution of actual information on RP and related important events. 
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