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INTRODUCTION

The Greek Radiation Protection Regulations were revised extensively and harmonized
with the relevant Euratom Directives in 1991, covering almost all applications of
ionizing radiation. According to the low in force, Greek Atomic Energy Commission
(GAEC) is the regulatory and competent authority on radiation protection matters.
Among others is responsible: for evaluating the enviromental radiation, for introducing
emergency plans to responsible Ministries to cope with radiation accidents or increased
radioactivity levels, for issuing safety regulation concerning the operation employing
ionizing radiation, performing inceptions to all installations or laboratories where
radioisotopes or radiation producing machines are employed including all medical
applications and issuing the certificate of compliance with the radiation protection
regulations. GAEC is the governmental licensing authority for import, export,
possession, use, transport and disposal of radioactive materials including fissile
materials, and is also responsible for providing training and education to scientists and
technical personnel on radiation protection and operates a two years post-graduate
course in Medical Radiation Physics in colaboration with three Greek Universities,
leading to an MSc degree. The achievments, initiatives and prespectives of GAEC in the
fields of its responsibility are discussed. Statistical data concemig the application of
ionising radiation in Greece during the last five years are also presented.

1. LEGAL FRAMEWORK AND REGULATIONS

The frame law concerning radiation protection is the Decree Law on « Prorection against
Ionizining Radiations » which came into effect in 1974 [3]. This law establishes the
framework for the protection of the public and the goods against the dangers from ionizing
radiations regardless of their origin. According to this decree, any application or practice
employing ionizing radiation is subject to prior authorization. It also provides the issue of
radiation protection regulations in the form of Ministerial Orders. The first radiation
protection regulations were issued in 1978, concerning only medical applications. These
Regulations were revised twice (1985 and 1991). In their revised form, the following two
Council Directives have been incoporated : a) The Basic Safety Standards Directive for the
health protection of the general public and the workers against the dangers of ionizining
radiation and b) the Directive for the protection of persons undergoing medical examination
and treatment. These regulations before entering into force have also been approved by the
Commission of the E.U. according to the article 33 of the Euratom Treaty. The 1991
Regulations cover practically all practices involving the use of ionizing radiation in
radiodiagnostic, nuclear medicine and radiotherapy laboratories, laboratories for research,
education and training, industrial radiographic laboratories, sealed source radiation
establishments, particle accelerator installations, manegement and disposal of radioactive
wastes and transport of radioactive materials. They also provided quality control and quality
assurance measurements for all installations producing or detecting ionizing radiation. The
1991 regulations are now undergoing a major revision in order to be brought into line, with
the new revised version of the EU Directives for the health protection of the general public
and the workers (1996) and that for the protection of persons undergoing medical
examination and treatment (1997).
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2. THE GREEK ATOMIC ENERGY COMMISSION

GAEC was first established by the Act of 1958 as the authority responsible to plan,
apply and supervise the necessary measures to protect persons and property against
radiation. Today according to legislative arrangements of 1987 (Law 1733, restablishing
GAEC), the GAEC is an independent Civil Service under the Minister of Development
and is the competent authority responsible for matters concerning nuclear energy,
nuclear technology and radiological protection. In particular the GAEC is responsible for
the introduction and implementation of radiation protection measures, the introduction of
regulations and for monitoring the implementation of these regulations, the follow up
and promotion of research in the sectors of a) radiation protection of the workers, the
public and the environment , b) applications of nuclear science and technology to
industry agriculture, health, biological and other sciences and c) for the peaceful uses of
nuclear energy. The responsibilities of GAEC are briefly the following:

2.1. Licensing :
The GAEC issues licenses for : (a) the import, export, transport, storage, use and
disposal of radioactive materials including fissile materials, (b) research and training
applications, (c) the import and use of radiation producing equipment and (d) the non -
medical applications by the joint decision of the Minister of Development and that of the
Minister responsible for the application.

2.2 Safety evaluation and inspections :
The GAEC evaluates the radiological hazard and safety reports provided by medical
physicists for new or modified medical application and issues certificate for construction
authorization. It also evaluates the radiological and safety reports submitted for the
licensing of non-medical application laboratories such as industrial radiography,
research and teaching laboratories e.t.a. The inspections consist of verification of
compliance with radiation protection requirements. In the case of medical applications,
inspections include quality control measurements concerning diagnostic and therapeutic
installations. These measurements are based on quality control protocols issued by the
Greek Association of Medical Physicists and approved by the GAEC. Following the
inspection, a certificate of compliance is issued by the GAEC. Based on this certificate
the Ministry of Health issues the relevant license.

2.3 Personal Dosimetry Service :
The personal dosimetry in Greece is performed by the Central Dosimetry Service (CDS)
of the GAEC [4]. The CDS provides film badges in a monthly basis at about 6,500
workers all over the country for monitoring external exposure. A TLD laboratory has
been recently installed in the GAEC and most of the film badges will be optionally
replaced by TLDs within the next years. It covers also the neutron personal dosimetry.
There is also a whole body counter for internal contamination providing services to a
limited number of workers. The Dose Registry Information System (DRIS) of the CDS
is a centralized record keeping system containing dose records for all radiation workers
in Greece for more than 30 years. This DRIS was upgraded in 1996 on the basis of the
INGRES MS database a work that will be presented elsewhere in the present congress
[2]. There is a reference Biodosimetry and Cytogenetics laboratory belonging to the
Institute of Nuclear Technology and Radiation Protection of the NCSR Democritos,
which deals with chromosomal aberration analysis in peripheral blood lymphocytes.

2.4 Environmental Radioactivity Monitoring Laboratory:
The environmental radioactivity monitoring laboratory of the GAEC, is a rapidly
developing laboratory dealing with gamma monitoring, atmospheric, aerosol, soil and
water sampling. There is a network of an increasing number of sampling stations which
very soon will be covering the whole country. The network will be upgraded by an on-
going program financed by the Ministry of Development with an automatic y-measuring
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system (this project will be presented elsewhere in the present congress [5]). There is
also under development an indoor radon monitoring laboratory. In case of emergencies
due to nuclear accidents or to increased radioactivity levels, a number of peripheral
University and Research laboratories are activated and operate under the GAEC for
measuring environmental samples and foodstuffs.

2.5 Emergency planning :
In the event of a nuclear accident, the GAEC will activate an emergency plan approved
by the Government and will advise the Government and other authorities on the
measures and interventions necessary to protect the public. Emergency preparations
come under the responsibilities of the GAEC. According to international conventionon
on early notification of IAEA and the Council Decision on Community, GAEC is the
contact point and competent authority to receive and communicate information
concerning nuclear accidents to the IAEA (ENATOM) and EU (ECURIE) emergency
response systems.

2.6 Secondary Standard Dosimetry Laboratory :
A Secondary Standard Dosimetry Laboratory (SSDL) is under development in the
GAEC, financed by the Ministry of Development and is foreseen to operate in the year
1998. The SSDL will cover the increasing the country demands in relevant services,
specifically in the fields of radiotherapy, personal dosimetry, quality control of radiation
producing machines and radiation protection measurements.

2.7 Education and Training in Radiation Protection :
The GAEC is responsible by the law for providing education and training on radiation
protection to radiation workers. It organizes seminars on regular basis addressed to the
scientific and technical personnel of medical, industrial and research laboratories where
ionizing radiation is applied. It also operates a two years course for Physicists in Medical
Radiation Physics in colaboration with the relevant post-graduate courses of the
Universities of Athens, Ioannina and Thrace. This jointly operating course leads to an
MSc degree in Medical Radiation Physics. The acquirement of this degree is prerequisite
for a candidate to get the professional license on Radiation Physics, issued by the
Ministry of Health after successful examinations. This license is necessary for a
physicist to be employed in medical radiation laboratories, where he has a key role in the
implementation of radiation protection. He evaluates, monitors and calibrates all
installations and sources for quality control and quality assurance purposes. The
employment of a Medical Physicist in these laboratories is compulsory by the law.

3. THE APPLICATION OF IONIZING RADIATION IN GREECE

In Greece there are no nuclear power reactors or any other installations of the nuclear
fuel cycle, therefore radiation protection and safety problems are confined to medical,
research, and industrial applications of radiation.
3.1 Medical applications of radiation.
3.1.1 Diagnostic Radiology : It is estimated that some of 1200 diagnostic radiology
laboratories (650 state owned) operating about 1800 X- ray tubes, and some of 8.000 X
ray dental installations are in use. There are also in use 150 CT scanners, 170
mammografic units and 180 x ray bone densitometers. Licenses for diagnostic
installations are renewed every five years. For large diagnostic laboratories (equipped by
more than two generators and a CT scanner) the employment of a medical physicist is
compulsory. As the number of diagnostic laboratories showed an upward trend during
the last years, justification criteria for establishing a new laboratory have been issued by
the competent authorities in order to avoid unnecessary proliferation of radiological
equipment (article 4,Directive 84/466/Euratom). In addition all installations using direct
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fluoroscopic screens and those who do not meet specified criteria (i.e. one phase X ray
generators) have been already, or will be taken out of service by the end of this year.
3.1.2 Radiotherapy : There are 24 Cobalt-60 teletherapy units, 14 Linacs which are
located at Hospitals in big cities such as Athens. Thessaloniki, Heraklion, Patras, and
Ioannina. There are also 10 laboratories using sealed sources for brachytherapy. The
employment of a medical physicist in a radiotherapy department is compulsory.
3.1.3 Nuclear Medicine : There are 130 in vivo Nuclear Medicine Laboratories which
operate 170 Gamma Cameras. There are also 120 laboratories dealing only with in vitro
radioctivity measurments.The therapeutic use of radionuclides is restricted to public or
private hospitals. The employment of a medical physicist as a qualified expert, is
compulsory in Nuclear medicine laboratories. The number of these Laboratories has
significantly increased over the last few years [1].

3.4 Research laboratories :
About 160 laboratories, most of them research institutions and university departments,
apply ionizing radiation for research and education (radioisotopes, radiation producing
machines, instruments incorporated with radiation sources e.t.c). Among them NCSR
Democritos is the institution where most of the relevant research is performed. Among
other facilities in NCSR "D" there are a 5 MW swimming pool type reactor for research
and isotopes production, an 11 MeV Tandem Accelerator and an isotope production
laboratory. Two subcritica! assemblies are used for research and educational purposes in
two university laboratories (Athens and Thessaloniki).

3.3 Industrial radiation laboratories
There are 30 industrial enterprises and private laboratories authorized to use sealed
sourcesand/or xray machines for industrial radiography, and two privately owned
irradiation facilities for sterilization There are also several sealed sources incorporated in
devices like level gauges, density measuring devices e.t.c. A substantial number of
consumer products containing sealed sources such as smoke detectors and lighting rods
is also in use.

4. CONCLUDING REMARKS

The use of ionizing radiation applications was significantly increased in Greece over the
last few years, especially in the medical field. Radiation protection services have
quantitatively and qualitatively been improved, due to the upgrading of the legal
framework, the development of the infrastructure and the increase of the qualified
personnel of the GAEC, the education and training provided to radiation workers, as well
as to the relevant efforts made by the authorized people involved in the application of the
radiation protection in Greece (physicists, medical doctors, technicians e.t.c.)
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