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This report presents the scope and the volume of work done by the Greek Atomic Energy Commission (GAEC)
within 2012. For the year 2012, the review of our work and of the developments in the fields of radiation and
nuclear safety gives rise to the following milestones:
(a) the international peer review (Integrated Regulatory Review Service, IRRS mission) of the national regulatory
framework for radiation and nuclear safety, as well as that of GAEC as the competent regulatory authority;
b) the ratification by Law of the Long-term Agreement between our country and the International Atomic Energy
Agency (IAEA) supporting the operation of GAEC as a European Regional Training Center (English-speaking);
(c) the establishment of a national legal framework for nuclear safety, via the transposition of Directive 2009/71/
Euratom and the issuing of secondary legislation, as well as the GAEC-assisted completion of other legal acts
regarding a number of ionizing and non-ionizing radiation activities.
Moreover, the following strategic priorities were set by GAEC in 2012:
the development and implementation of an integrated management system for the organization, its staff and
its resources;
the further promotion of safety culture among the individuals and organizations involved in the radiation
protection and nuclear safety system, but also within GAEC;
the bolstering of satisfaction level among the users of services provided by GAEC, mainly through further use
of web-based tools.
GAEC ’s fundamental goal remains the fulfillment of its public role with consistency and transparency, despite
the current difficult prevailing circumstances. Detailed quantitative data and key indicators, presented in the
following pages by activity field, are highlighting our continuous efforts. At the same time we are looking for the
ongoing improvement of the services provided, in accordance with current scientific and technical trends.

									
									

Dr. Christos Housiadas
GAEC Chairman
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GAEC‘S PROFILE

Presidential Decree No.60 (Government Gazette Folio No 111/Α/03.05.12) entitled «Adjustment of the Greek
legislation to the Directive 2009/71/Euratom of the Council on 25th of June 2009 for the establishment of national
framework for the safety of nuclear installations” was issued;
Ministerial Decision P/112/305/17.10.2012 entitled “Main requirements – principles of nuclear safety and regulatory
control of research reactors” (Government Gazette Folio No 2877/Β/26.10.2012) was issued;
GAEC Decision No.2/212 (Government Gazette Folio No 2182/Β/23.07.12) entitled “Criteria on the authorization of
laboratories to perform measurements for the radiological characterization of thermal spas” was issued;
the Long Term Agreement between the IAEA and Government of the Hellenic Republic to support the Greek Atomic
Energy Commission as a Regional Training Centre in Europe for Radiation, Transport and Waste Safety was ratified
by the Hellenic Parliament under Law No.4085 (Government Gazette Folio 194/Α/12.10.2012);
GAEC prepared a draft Presidential Decree for the transposition of the European Directive 2011/70/Euratom on
spent fuel and radioactive waste management;
GAEC prepared (a) drafts of Joint Ministerial Decisions regarding several aspects of the National Observatory of
Electromagnetic Fields related to its funding, development, maintenance and operation, (b) a draft of the Observatory
Regulation;
GAEC participated in the working group set up for proposing improvements in the licensing procedures of antenna
stations.

In 2012, the national regulatory framework of radiation protection
and nuclear safety, as well as GAEC as the competent regulatory
authority, were subject to an international peer review. The
review included:
1. the self-assessment of the regulatory authority and of the
regulatory framework by the use of the Self-Assessment
Tool (SAT) developed by IAEA; a great volume of documents
was produced and a great amount of legislative documents
was collected and translated at the same time.
2. the visit of a group of 14 experts from 20 to 30 May 2012;
during that period, the group of experts had the opportunity
(a) to interview GAEC personnel, (b) to observe an emergency
response exercise involving other organizations, such as the
General Secretariat for Civil Protection, the Police, the Fire
brigade, the Hellenic National Centre of Emergency Care - EKAB, (c) to visit licensed radiation facilities (hospitals,
industries etc.) and (d) to meet with representatives of the Government and of bodies cooperating with GAEC.
The experts noted good practices in the country’s regulatory system and also identified issues for improvement. The
findings of the mission (recommendations, suggestions, good practices) are to a large extent the same to the findings
of the self-assessment conducted by GAEC. The recommendations concern mainly:
the need to establish an integrated national policy and strategy as the basis of future actions;
the need to revise the Radiation Protection Regulations towards an updated, flexible legal framework;
the development and implementation of an integrated management system for GAEC;
the clear assignment of responsibilities to the persons and bodies subject to the radiation and nuclear safety
regulatory framework.
As strengths were identified:
the strong commitment and participation of the country to the global safety regime;
the strong commitment to education and training in radiation protection;
the environmental radioactivity monitoring system and the monitoring system for the detection of illicit trafficking
of radioactive materials;
the independence of GAEC as a regulatory body;
the National Radiation Protection Database of GAEC.
Although not of mandatory nature initially, international peer reviews constitute now a conventional obligation of EU
member states under Directives 2009/71/Euratom and 2011/70/Euratom. Greece is the first non-nuclear EU member
state that has been subjected to IRRS. The findings of the mission will set the basis for the complete revision of
the national regulatory framework, which will be also required by the transposition to the national legislation of the
imminent Basic Safety Standards Directive.
Furthermore, this review gives GAEC the opportunity to gain benefits from the international experience shared and to
promote the country’s international profile and openness. The implementation of the action plan is one of the main
GAEC priorities within the next years.
Both the mission report and the relevant press releases are available at GAEC website.
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Integrated Regulatory Review Service (IRRS) mission

Licensing and inspections of ionizing
radiation applications
GAEC performs on-site inspections and radiation measurements, for radiation protection and quality assurance purposes,
in order to assure and verify the radiation protection of the workers, the patients and the public. During inspections
the compliance of the construction, the operation and the performance characteristics of installations, systems and
devices with the radiation protection regulations is assessed. GAEC has the competence of issuing certificates of
compliance and/or licenses for medical, industrial, research and other applications of ionizing radiation, of licensing
the import, export, possession, use and transport of radioactive materials and of keeping the national inventory of all
radiation sources.
Tables 1 and 2 present the number and type of laboratories and radiation systems operating in the country (2012 data).
Table 1: Ionizing radiation laboratories (2012)

Type of laboratory
Radiology
Dental (*)
Nuclear medicine
Radiotherapy - linear accelerators
Radiotherapy - teletherapy 60Co
Brachytherapy (HDR/LDR)
Brachytherapy (implants 125I)
Radiotherapy X-ray
Veterinary (*)
Research
Industrial
Isotopes production unit
Sterilization unit
Magnetic resonance imaging (MRI)

Number
1174
6194
178
28
9
10
18
1
211
223
304
1
1
224

(*) laboratories registered at GAEC database.
Table 2: Ionizing radiation systems and sources (2012)

Radiotherapy
Linear accelerators
Teletherapy 60Co
Stereotactic systems
Brachytherapy 125I (implants)
Brachytherapy 192Ir - HDR
Brachytherapy 137Cs - LDR
Computer tomography
simulators
Classical simulators

38
9

Diagnostic Radiology
Radiography units
817
Radiology units
576

Nuclear Medicine
PET systems
5
γ-camera systems
158

2
6
11
0
15

Fluoroscopy units
Angiography systems
Computer tomography units
Mammography units
Mobile radiographic units

24
115
369
613
458

Scintigraphy
β counters
γ counters

15

Mobile fluoroscopic units
Bone densitometer units
Magnetic resonance
imaging (MRI)

291
565
242

Licensing and inspections of ionizing radiation applications
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2
6
197

Dental

Industrial

Research

Classical dental radiography
systems(*)

6259

Sources

742

Counters (β & γ),
XRF, X-ray, etc.

111

Orthopantomographs
Dental computer
tomographers

519
19

Radiography
Soil texture

36
97**

Sources

1147

132

14

XRF & X-ray
Other applications
Sterilization unit

Veterinary X-ray(*)

190

Blood irradiators

1

(*) laboratories registered at GAEC database.
(**) 97 sources in 49 devices (max. 2 sources/device)

During 2012:
the total number of facilities inspected were 817. Their allocation per category of laboratory is presented in table 3.
The number of systems – sources inspected is 2470.
Table 3: Inspections in radiation laboratories (2012)

Radiotherapy – Linear accelerators
Teletherapy 60Co
Brachytherapy HDR/LDR & implants 125I
Radiology
Nuclear medicine
Dental
Research
Industrial laboratories
Industrial radiography
Industrial sources
Veterinary
Total

Public
sector
4
1
2
122
11
9
22
11
1
183

Private
sector
3
1
2
173
29
347
35
11
10
23
634

Total

% of the total

7
2
4
295
40
356
22
46
12
10
23
817

18%
22%
23%
32%
23%
10%
23%
-

GAEC performs either regular inspections, which are part of the licensing process of a laboratory (issuing or renewal
of license, following equipment upgrade, follow-up inspections), or extraordinary inspections, by which the radiation
protection system is verified in undefined intervals within the working-life of a laboratory.
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Licensing and inspections of ionizing
radiation applications
The inspections, both regular and extraordinary, are performed either after the notification of the laboratory (announced)
or without prior notification (unannounced).
Table 4 presents the regular, extraordinary, “announced” and “unannounced” inspections performed in medical ionizing
laboratories in 2012.
Table 4: Types of inspections performed in medical laboratories

4.1 Announced inspections

New
laboratory
Radiology
19
Nuclear medicine
4
Radiotherapy(*)
1
4.2 Unannounced inspections
New
laboratory
Radiology
2
Nuclear medicine
Radiotherapy(*)

Equipment
upgrade
49
1

Equipment
upgrade
9

License
renewal
132
14
9

Follow-up
inspections
21

Extraordinary
inspections
12
4
1

Total

License
renewal
15
13

Follow-up
inspections
11

Extraordinary
inspections
25
5
1

Total

233
22
12

62
18
1

(*) concerns inspections in radiation systems

The number of documents issued by the Licensing and Inspections Department in 2012 was 2363.

Other activities – Highlights
completion of quality control of dose calibrators used for radioactivity measurements in nuclear medicine
(radiopharmaceuticals and radioisotopes). The control was performed by the use of reference sources Co-57, Cs137, Ba-133 with the calibration uncertainty 3%, k=3 (confidence level ~ 99%), as well as by the use of reference
sources Tc-99m, I-131 and Tl-201.
inspections for the optimization of the interim waste storage facility of NCSR “Demokritos” were improved. NCSR
“Demokritos” continues the characterization, declassification, segregation and disposal of radioactive materials
stored temporarily in its facility.
aiming at the determination of the Diagnostic Reference Levels (DRL) for radiological examinations, within 2012
GAEC started and completed the data collection from the country’s medical laboratories. The Diagnostic Reference
Levels are issued in the form of a Ministerial Decision upon GAEC proposal.
inspections in Magnetic Resonance Imaging (MRI) systems were started after the issuing of the Ministerial Decision
No. 154949 (Government Gazette, Folio 1918/Β/10.12.2010) “Conditions, requirements, bodies and procedure for
issuing feasibility license and operation license for ionizing and non-ionizing radiation systems”.
participation in the IAEA Coordinated Research Project -CRP E210008: The development of advanced dosimetry
techniques for diagnostic and interventional radiology, 2010-2013. The main fields are: dosimetry in computer
tomography systems, dosimetric calculations of organs, foetus and effective dose by radiology examinations,
dosimetry in cone beam systems, quality control in new technology systems etc.
25 pregnant women exposed to radiation for medical purposes contacted GAEC, in order to get information about
the foetus dose, the probability of deterministic and stochastic effects and the probability of abnormalities and/or IQ
index alteration. In 10 cases further dose calculations were required (computer tomography and nuclear medicine
examinations).

Licensing and inspections of ionizing radiation applications
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Future actions:
setting indicators to assess the impact of actions taken by the Licensing and Inspections Department to the radiation
protection system,
collection and management of radioactive sources,
paediatric examinations / treatments,
new technologies - adaptation and development of inspection protocols,
implementation of a graded approach in licensing procedures,
determination of the Diagnostic Reference Levels,
further improvement of time response to requests for license issuing or license renewal,
increase of the unannounced inspections in all categories of medical laboratories and industrial applications.
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Individual monitoring of occupationally exposed workers
(external exposure)
The individual monitoring of the occupationally exposed workers from external exposure is performed by GAEC’s
Personal Dosimetry Department.
Individual monitoring is based on the use of one (or more) passive detectors (thermoluminescent dosemeters) which
are worn by the worker, liable to be exposed to ionizing radiation, on specific parts of the body. The dosemeters are
used to check compliance with the limits set in Radiation Protection Regulations. The measurements are performed by
a fully automated system. The results of the measurements are kept by GAEC to the National Dose Registry.
As a result of information letters and personal contacts with the workers and the radiation protection officers, the
percentage of the non returned dosemeters for the year 2012 is only 2.21%, which is the lowest of the last years.
As it is shown from the statistics of the results for the year 2012 (Diagram 6), there is also a decrease in the number
of the whole body dosemeters that were distributed. The decrease is probably due to the personnel’s retirement and
to the non-recruitment of new workers. Moreover, a decrease in the number of the distributed wrist dosemeters and
increase in the number of the ring ones was observed due to the advantages of the latter type of dosemeter.
Table 5: Numbers to be noted for the year 2012

Individual monitoring of occupationally exposed workers (external exposure)
in 2012 – Results
Total number of persons monitored
12019
Number of persons monitored receiving doses
8936 persons, 74% of the total
under the detection limit
Collective Dose
7,71 manSv
Mean Annual Dose of persons received doses over the reporting level
2,5 mSv
Individual monitoring of aircrew personnel in 2012 – Results*
Mean Annual Dose
Collective Dose

1,23 mSv
1,6 manSv

* The aircrew doses are calculated by the airline companies and are sent to GAEC to be kept to the National Dose Registry.
Diagram 6: Number of dosemeters distributed per year for the years 2002-2012

The 89,2 % of the measurements are recorded as zero (which means that the results are lower than the recording level
equal to 0.1 mSv for the whole body dosemeters). This fact demonstrates the effectiveness of the radiation protection
system in the country.
Individual monitoring (external exposure)
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In Table 6, the number of the monitored workers, the mean annual dose (taking into account the zero data) and the
collective dose per working category are presented. The results show the uneven distribution of the doses per working
category. For example, the collective dose is high in the sector of interventional cardiology and radiology (4.76 manSv)
due to the high mean annual dose (3.68 mSv), but in the radiology sector where the mean annual dose is low (0.26
mSv), the collective dose is high too, due to the big number of monitored workers in this sector (8328).
Table 6: Distribution of monitored workers and the respective dose per working category

Field of work
Radiotherapy
Education & Research
Interventional radiology & cardiology
Nuclear medicine
Dental
Industry
Diagnostic Radiology

Number of monitored
workers
535
218
1295
814
44
294
8328

Mean Annual Dose
(>=0) mSv
0,07
0,04
3,68
0,59
0,05
0,32
0,26

Collective Dose
(manSv)
0,04
0,01
4,76
0,48
0,10
0,09
2,17

The annual limits of 20 mSv and 50 mSv have been exceeded by 60 and 8 workers, respectively, whereas the limit of
100 mSv for the last 5 years has been exceeded by 17 workers. These cases have been fully investigated and the high
doses are due to the fact that the dosemeters are worn above the lead apron, which reduces the respective effective
dose. Consequently, there are no workers who exceeded the dose limit.
In diagram 7 the total dose for the year 2012 per dose interval shown in the horizontal axis is presented. From the
diagram 7 it is obvious that the contribution of the low doses (dose intervals (0,1] and (1,6]) is more important than the
higher doses to the total dose that is recorded.
Diagram 7: Total Hp(10) per dose interval

As far as the extremity dosemeters are concerned (wrist and ring dosemeters) 349 workers are monitored (269 use
ring dosemeters and 71 use wrist ones). The total dose recorded is 2602 mSv. The mean annual dose for the wrist
dosemeters (with the recording level of 1 mSv) is 30,3 mSv, whereas for the ring ones the respective value is 19,2
mSv.
Finally, the number of the outside workers for the year 2012 was 279 and the mean annual dose is equal to 0.9 mSv.
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Individual monitoring of occupationally exposed workers
(external exposure)
Investigation of cases where the workers received doses above the
investigation level (6 mSv)
According to the Radiation Protection Regulations “In any case in which the effective dose received by the exposed
worker exceeds 6 mSv per year, the radiation protection officer shall investigate the reasons and, where necessary,
propose that suitable measures be adopted and submit a written report through the official channels to GAEC”. Since
this investigation is not always performed by the radiation protection officer of the laboratory, GAEC reclaims the data
from the National Dose Registry and sends questionnaires in cases where the effective dose is more than 6 mSv.
For the year 2012, GAEC investigated 45 cases where the effective dose was above the investigation level (6 mSv).The
procedure of the investigation revealed the following:
In 12 cases there was bad management and storage of the dosemeters. After the worker’s declaration as well as
the RPO’s the doses were annulled in 8 cases.
In 11 cases there was an increase in the workload of the laboratory.
In 13 cases the doses were lower due to the use of the lead apron.
In 9 cases there was no response and the investigation has not been completed yet.
It should be noted that in comparison with the year 2011 there is a considerable decrease in the number of the cases
where the 6 mSv investigation level has been exceeded (~65%). The investigated cases concerned mainly radiographers
(20 cases), medical doctors (11 cases) and nurses (8 cases). From the above it is concluded that most of the cases deal
with the category of radiographers, contrary to the previous years where most of the cases dealt with the category of
the medical doctors.

Other activities – Highlights
digitization of the dose registry for the years 1969-1988,
private agreement protocols for the measurement of the personal dosemeters in cooperation with the Financial and
Procurement Department and development of specific software to help the respective contact and communication
with the customers,
quality control for the GR 200 Α (LiF: Cu, P) material and use it for the ring dosemeters,
participation in two European intercomparison exercises in photon and neutron fields.

Individual monitoring (external exposure)
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Future actions:
systematic use of double dosemeter by workers wearing apron,
establishment of web-based services through GAEC website: a. applications to the Personal Dosimetry Department,
b. access of registered users (Radiation Protection Officers) to the National Dose Registry,
decrease of the non-returned dosemeters,
decrease of not delivered dosemeters,
adjustment of the quality control procedures to the terms of the new standard IEC 62387,
amendment of the National Radiation Protection Database (separation of interventional cardiologists from
interventional radiologists) in order to have better statistical analysis results,
completion of the dose registry digitization for the years 1963-1968,
collection of aircrew personnel doses data from all airlines,
pilot study on eye lens doses, following the eye lens dose threshold decrease.
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Environmental radioactivity monitoring
GAEC is monitoring radioactivity levels throughout Greece, activates the national emergency system in case of increased
levels of radioactivity caused by a radiological or nuclear accident and handles the national environmental radioactivity
database.
The environmental radioactivity monitoring programme is based on the operation of the telemetric environmental
radioactivity monitoring network, as well on the performance of laboratory measurements in samples of soil, food,
drinking water, air filters etc.

Telemetric environmental radioactivity monitoring network
The telemetric environmental radioactivity monitoring network consists of 24 dose rate monitoring stations and 3
aerosol monitoring stations. These stations collect data for natural and artificial alpha, artificial beta and gamma
radiation (Cs-137, I-131). Data are stored every ten minutes in a database connected with GAEC website, where the
mean daily values are made available, as well as with the European Radiological Data Exchange Platform (EURDEP).

Laboratory measurements
The laboratory measurements are performed in:
1. soil, water, food, air filters samples by alpha and gamma spectroscopic analysis and total α/β measurements,
2. air filters,
3. drinking water samples, in accordance with the legislation for natural mineral water trade,
4. water samples of therapeutic springs for detection of radon, uranium and radium in line with the national legislation
that requires a radiation report as a prerequisite for the characterization of a natural source as therapeutic,
5. water samples ( lakes, drill water etc.) for detection of artificial radioisotopes,
6. food for exportation,
7. imported commodities,
8. building materials and their basic components,
9. samples of materials with increased levels of natural radioactivity (Naturally Occurring Radioactive Material,
NORM),
10. samples from places with increased levels of natural radioactivity,
11. materials with increased levels of radioactivity detected in the scrap metal loads.
12. radioactive sources.
The number of measurements performed by each method during 2012 is:
α-spectrometry. 164 measurements were performed. The number of measurements performed by the use of
α-spectrometry during the period 2008-2012 is presented in diagram 8.

Environmental radioactivity monitoring
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Diagram 8: α-spectrometry measurements during the years 2008– 2012


total α/β radiation. 90 measurements were performed, mainly in drinking water samples.
γ-spectroscopy. 244 measurements were performed. The number of measurements performed by the use
of γ-spectrometry during the period 2008-2012 is presented in diagram 9. Detailed presentation of samples is
given in diagrams 10 and 11.
Diagram 9: γ-spectrometry measurements during the years 2008 – 2012
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Environmental radioactivity monitoring
Diagram 10: Building materials 				

Diagram 11: Environmental samples

5

9

1

10

28
19

54

6
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Radon measurements
320 radon measurements were performed in dwellings and workplaces. The majority of them were performed under
the National Radon Map project, which is in progress since 2010. The radon measurements performed by GAEC were
accredited in 2012 according to the terms of the standard ISO 17025.
Diagram 12: Radon measurements during the years 2008-2012

Internal exposure – Whole body measurements
In 2012, 81 whole body measurements were performed; most of them were performed for calibration reasons, as well
as under the scope of an educational project.

Liquid scintillation counter measurements
In 2012, 28 measurements of tritium and anthrax were performed in environmental and biological samples. Moreover,
samples were measured for intercomparison purposes (Procorad, ΙΑΕΑ), which gave excellent results.

Control of scrap metals import
The import of scrap metals in the country requires a radioactivity measurements certificate issued by the country of
origin. On the basis of these documents GAEC issues the import permit. In situ inspections are performed by GAEC in
some cases.
The number of import permits for scrap metal issued by GAEC in 2012 was 249. Also, GAEC issued 8 export certificates.
In four of these cases, gamma radiation measurements were performed prior the issuing of the certificate. The fixed
radiation detection systems’ (portals) alarms installed in scrap industries of the country were activated 9 times.

Environmental radioactivity monitoring
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Diagram 13: Alarms in radiation detection systems during the years 2008-2012

Combating illicit trafficking of radioactive materials
Aiming at the prevention of illicit trafficking of radioactive materials, the country’s entrance points have been equipped
with radioactivity detectors. More specifically, fixed systems of radioactivity detection are installed at six customs
offices and portable radioactivity detectors have been distributed to 26 customs offices, 20 border police stations
and 5 coast guard offices. GAEC monitors radiological incidents in cooperation with customs authorities; in case of
emergency it activates its response plans and updates the IAEA Incidents and trafficking database respectively.

Special Cases
measurements for possible detection of plutonium and americium in imported foodstuff from Japan were performed
additionally to those of caesium and iodine,
inspection in a shipment of ashes in a major steel industry (Halyvourgia Thessalias) was performed; the shipment,
exported as industrial waste to be recycled, was returned to Greece from Italy, due to detection of Caesium-137.
The inspection confirmed that some batches contained caesium below the exemption level, but higher than the
clearance level; no contamination or radiological risk for the workers was found. GAEC worked in cooperation with
Halyvourgia Thessalias and the local authorities in order to investigate the case and provide accurate information
to the local population; cooperation was established in technical level too, for the separation, isolation and proper
management of the contaminated shipment.
Future actions
accreditation of the uranium radioisotopes measurements in water,
development of a radon measurements database and connection to GIS map,
expansion of the National Radon map project to more areas of the country,
development of a radon strategy,
radioactivity measurements in the area of Psitalia,
radioactivity measurements in the areas of Drapetsona and Kavala,
therapeutic springs – assessment of workers doses,
expansion of the environmental radioactivity monitoring in industries and depositions of materials with increased
levels of natural radioactivity (NORM),
measurements in samples of building materials from industries across the country,
25
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upgrade of the software used by the telemetric network for environmental radioactivity monitoring,
study on upgrading the telemetric network for environmental radioactivity monitoring stations,
analysis of the data recorded by the radiation detection systems installed in customs offices,
development of measurement methods by use of the liquid scintillation counter for other radionuclides, apart from
tritium and anthrax.

Environmental radioactivity monitoring
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Response to emergency situations
As the competent authority for responding to radiological or nuclear emergencies, GAEC participates in “Xenokratis”
General Plan for Civil Protection, as well as in the National Emergency Plan for Chemical, Biological, Radiological and
Nuclear (CBRN) threats. Furthermore, GAEC is connected with the early notification systems ECURIE and ENATOM of
the European Commission and the IAEA respectively.
Accidents or incidents with radiological consequences for the general population or the environment did not
occur in Greece during 2012.
The radioactivity levels recorded by the telemetric environmental radioactivity monitoring network (dose
rate of total γ radiation in the air) were normal.

Regarding training and response capacity in 2012:
GAEC participated in an international nuclear emergency response exercise (ConvEx-2a), organized by IAEA on
September 27.
GAEC operational capabilities regarding the use of the HYSPLIT computational code (US NOAA) were improved;
HYSPLIT is to be used by GAEC in case of a nuclear accident abroad in order to assess the radiological consequences
from atmospheric dispersion of radioactivity. In cooperation with the Hellenic National Meteorological Service,
meteorological data were refined, aiming to improve the credibility and the accuracy of atmospheric dispersion
calculations. Post-processing was customized for the prompt assessment of the radiological impact on the Greek
population from the radioactive plume and radioactivity deposition. The use of the code during the ConvEx-2a
exercise was satisfactory both in terms of calculated results and GAEC preparedness and response time. In 2012,
the RODOS decision support system for emergency management was also installed in GAEC computers. Its use and
customization to GAEC needs is currently in progress.
under the scope of a bilateral agreement concluded among GAEC and the Bulgarian Nuclear Regulatory Agency
(BNRA), GAEC personnel visited BNRA (15-16 November). The visit focus was the Kozloduy NPP and the emergency
response plans.

Regarding radiological events management, the following have been recorded during 2012:
Detection of natural radionuclide concentrations, at levels higher than regulatory control exemption, in wash balls,
December 2012
A regular sampling of the General Secretariat for Consumer Affairs in imported wash balls
resulted in the detection of uranium and thorium concentrations. Samples from six different
commercial firms were measured in GAEC laboratory, using the gamma spectroscopy
method. Concentrations of natural radionuclides, higher than exemption levels from
regulatory control, were detected in samples of two of the six firms. The concentration
of thorium (Th-232) was about 2800 Bq / kg. The wash balls of these two firms were
withdrawn from the market, by seek of avoiding any unjustified exposure of the people or
the environment. A relevant notice was sent via ECURIE to the competent authorities of
European countries.
Radioactive gauge, lost and found, October 2012
In an aluminum industry it was found out, during the removal of the detector from an industrial densitometer, that
the cesium source (Cs-137) and the safety mechanism were missing. By the use of portable detector, the source
was found a few meters from the storage area, close to an open surface drainage system. The source was collected
and transferred to the company’s facilities by personnel trained in radiation protection. The maximum dose rate
recorded was 320 mSv / h and the cumulative dose of the people involved is estimated to be less than 15 mSv. The
27
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Response
to emergency situations
dose measurements and calculations made by GAEC coincide with the findings of the industry’s technical staff. The
measurements in soil samples showed no radioactivity leakage to the environment. Both GAEC and the industry
investigated the causes of the incident and measures to avoid similar incidents in the future were proposed. The
incident was placed at level 1 of the INES scale (International Nuclear and Radiological Event Scale). An INES report
was sent by GAEC to the International Atomic Energy Agency (IAEA) on 1 November 2012.
Incident of insufficient securing of radioisotopes, August 2012
Following information received by GAEC, an inspection was conducted in an area of Athens. The inspection revealed
the existence of I-131 parcels and of a Tc-99m generator, which remained unsecured in a hospital’s external deposit
of radioisotopes receipt-delivery. The radiopharmaceuticals and the generator, about 24 hours after their delivery at
the hospital, were not removed from the deposit box and were not locked. GAEC staff performed measurements of
radiation dose rates onsite and in the surrounding areas. After communication with the hospital’s radiation protection
officer, the radiopharmaceuticals were transferred and stored in specially designated areas of the hospital and the
deposit box was appropriately secured.
Overexposure of a worker to radiation, April 2012
In GAEC ‘s Ionizing Radiation Calibration Laboratory (IRCL), in a piece of equipment used for calibration reasons,
the replacement of the old, depleted Cobalt 60 radioactive source with a new one took place. During the reload of
the new source, a technical problem occured. Due to a mechanical cause, the new source was stuck to an unsafe
position into the driver, resulting in a primary radiation beam
and high level of scattered radiation within the IRCL area.
After strenuous efforts of about one week, the technicians
of the company-supplier of the source achieved to safely
complete the reload. One technician was exposed to primary
and scattered radiation. His personal dosimeter recorded a
whole body dose of 28.3 mSv. According to the biological
dosimetry results, it is estimated that the dose received is
no less than 30 and no more than 197 mSv (95% confidence
level), with an average estimated dose of 102 mSv. This
radiological incident is placed at level 2 of the INES scale. An
INES report was sent by GAEC to the International Atomic
Energy Agency (IAEA) on 4 July 2012.
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Calibration
of ionizing radiation instruments
The Ionizing Radiation Calibration Laboratory (IRCL) is a secondary standard dosimetry laboratory that has developed
and maintains the national standards of Gy, Sv, Cb/kg (for γ, X and β radiation). IRCL provides calibrations in terms of
Air Kerma, Absorbed Dose in water, Personnel Equivalent Dose Hp(10) and Hp(0,07), Ambient Dose Equivalent H*(10)
in the fields of radiotherapy, diagnostic radiology and radiation protection. IRCL is the national metrology laboratory and
has an official partnership with the National Metrology Institute.

During 2012:
IRCL provided calibration services in radiotherapy, brachytherapy, diagnostic radiology, radiation protection, individual monitoring. In total, 117 certificates were issued for 133 customers.
during the quality control and quality assurance programs of the IRCL, more than 250 check points were measured
and compared to the baselines. This kind of control is performed regularly (monthly, bimonthly, biannually, annually), as well as after recorded deviations or amendments to the equipment used.
customer satisfaction from calibration services was 4,65 (scale 1-5). The questionnaire used for the IRCL evaluation
concerns technical sufficiency, results, technical support and assistance and communication.

Table 7: Number of calibrations (2012)

Field

Number of instruments

Radiotherapy ionization chambers - electrometers

19

Brachytherapy ionization chambers

3

Diagnostic radiology dosemeters

33

kVp meters, timers and multimeters used in diagnostic radiology

19

KAP meters

2

Survey meters

76

TLD

372

Pencil type dosemeters – APD

118

Survey meters (Army)

81

TLD (Army)

1189
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Diagram 14: Calibrations during the years 2008-2012

Diagram 15: Certificates issued during the years 2008-2012
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Diagram 16: Calibrations in radiation protection during the years 2008-2012

Diagram 17: Calibrations in diagnostic radiology during the years 2008-2012
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Other activities – Highlights
the replacement of the Co-60 source in the IRCL PICKER system was completed;
the IRCL organized and completed the EURAMET comparison project regarding the intercomparison of dosimetry
ΚΑΡ meters. The IRCL is the pilot laboratory; in total the participating European laboratories are 21. The measurements were completed in July 2012. The final report is expected to be ready in summer 2013;
participation in the IAEA Coordinated Research Project – CRP E210008: The development of advanced dosimetry
techniques for diagnostic and interventional radiology, 2010-2013. The IRCL coordinates “Activity 3”- “Secondary
Standard Dosimetry Laboratory activities including comparison of calibrations”. Main fields: development of calibration methods for ΚΑΡ-meter dosemeters and CT chambers, intercomparisons for KAP meters & CT chambers. The
IRCL is also participating in other CRP activities.

Future actions
preservation of high quality services,
minimization of the time required for calibration/results certificates issuing,
organization of intercomparison exercises – participation of the IRCL.
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Electromagnetic fields inspections
GAEC has the statutory responsibility of the protection of the general public and the environment from artificially
produced non ionizing radiation (electromagnetic fields) and provides relevant information to any interested party.
GAEC’s control activities include high frequency electromagnetic fields, as well as low frequency electric and magnetic
fields.

High frequency electromagnetic fields
GAEC participates in the licensing procedure of telecommunications base stations, by examining the submitted
electromagnetic emissions and environmental impact technical studies/reports and providing its expert opinion.
Furthermore, it performs in situ inspections and measurements in places in the vicinity of antenna stations in order to
certify their compliance with the general public exposure safety limits.

Electromagnetic emissions studies – issuing of expert opinions
In 2012 1.488 new electromagnetic emissions studies were submitted to GAEC. After their review, 1.450 expert opinion
certificates were issued.
Diagram 18: Electromagnetic emission studies submitted to GAEC and expert opinions issued by GAEC during the years 2008 - 2012

Environmental impact studies/reports
In 2012 the General Secretariats of each Region sent to GAEC 775 environmental impact studies. GAEC approved 839
studies. As was the case in previous years too, a number of studies reviewed were characterized as incomplete and
corrections/additions were necessary.
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Diagram 19: Environmental impact studies submitted to GAEC and expert opinions issued by GAEC during the years 2008-2012

In situ inspections and measurements
GAEC performs in situ inspections and measurements in all kind of antenna stations, in order to certify their compliance
with the general public exposure safety limits. Measurement requests are processed within a period of twenty working
days.
During 2012:
1.555 in situ inspections and measurements were performed. 1.464 of them were ex-officio inspections, of which
1.401 were performed under the requirement of measuring annually the 20% of total licensed antennas, which
according to data from the Hellenic Telecommunications and Post Commission (EETT) by the end of 2011 amounted
to 6.956. In situ measurements were made by both GAEC and authorized external work groups. Additionally, 91
measurements requests were submitted by natural or legal persons or public agencies. Diagram 20 presents the
number of submitted requests.
the vast majority of high frequency measurements was performed in the vicinity of mobile phone base stations (93,18
%), while a few measurements were performed in the vicinity of fixed telephony base stations (6,75 %) and radio and
TV antenna stations (0,06 %).
the ex officio inspections amounted for almost 94 % of the total number of inspections performed in the vicinity of
antenna stations. GAEC has the legal obligation to inspect ex officio, on a yearly basis at least 20% of the licensed
antennas in urban areas.
the 27,46 % of measurements were performed close to antenna stations located in the Prefecture of Attica.
Measurements have been performed in every Prefecture of the country. The total number of measurements does not
include the radio and television antennas, located in antennas parks across the country, as well as radars.
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Diagram 20: Number of requests and inspections performed

Measurements results are being published at GAEC’s website. The results of 5.150 in situ inspections and measurements
are easily accessed by visiting the web-page: http://www.eeae.gr/gr/index.php?pvar=php/ni/ni&map=ni0.
Diagram 21: Geographic allocation of inspections

Extremely low frequency electric and magnetic fields
In 2012 38 measurements of extremely low frequency fields were performed, either on request or ex officio.
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Cases of non-compliance with the general public
exposure safety limits
As a result of the in situ measurements performed in the vicinity of all kinds of antenna stations providing
telecommunication services throughout the country, GAEC found out three cases of non-compliance with the general
public exposure safety limits. The two out of three cases concerned places outside urban areas in antenna parks, where
a large number of antennas offering all kind of telecommunication services (e.g. radio, television) are located.
One case concerned antenna located in building within urban area. GAEC, following the legislated procedures, informed
at once the licensing authority for each one of these cases, in order to ensure that the necessary measures for the
protection of the public will be taken.
No cases of non-compliance with the general public exposure safety limits were found after in situ inspections in the
vicinity of power lines and high voltage substations.

Other activities – Highlights
GAEC participated in the International Advisory Committee of the International EMF Project of the World Health
Organization, as well as in the European Commission’s DG SANCO expert group of stakeholders on electromagnetic
fields. Also, it participated in the technical expert groups of the European Committee for Electrotechnical
Standardization (CENELEC) and of the International Electrotechnical Commission (IEC), as well as in the International
Committee on Electromagnetic Safety (ICES) of Ι.Ε.Ε.Ε. At national level, it participated in ELOT committees regarding
the protection of people from exposure to electromagnetic fields.
An international closed tender for the authorization of external work groups to perform EMF measurements in
the vicinity of antenna stations all over Greece was announced for a third time. The contractors performed EMF
measurements in the vicinity of 1000 licensed base stations located in urban areas.
GAEC contributed to the announcement of an international open tender regarding the National Observatory of
Electromagnetic Fields.

Future actions
authorization of external work groups to perform EMF measurements;
measurements in radar systems;
development of a programme for monitoring non-ionizing radiation emitting medical devices;
further development of projects for assessing occupational exposure to ELF and RF fields using personal exposure
meters;
measurements of ultraviolet (UV) radiation emitted from artificial tanning sunbeds operating in Greece;
accreditation of UV measurements.
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Education and training
GAEC provides education and training to workers in the fields of radiation protection, nuclear safety and security. The
educational activities are supported by GAEC’s scientific personnel and its technical infrastructure.
More specifically, education and training includes:
1. Provision of education and training to workers in the medical, industrial and research applications of ionizing
radiation, to workers in radioactive material transport, in customs offices and airports, where controls for illicit
trafficking of radioactive sources are performed, as well as to people involved in emergency response plans. In
2012, the following actions were implemented:
Organization of seminars and issuing of certificates of competency in radiation protection for the
technical staff of Nuclear Medicine laboratories: GAEC organized two seminars in Athens and Thessaloniki,
providing participants the basic background knowledge on ionizing radiation in the field of nuclear medicine,
which is required for carrying out nuclear medicine examinations safely. Following successful examinations, 99
participants obtained a certificate of knowledge competency in radiation protection.
Certificates of competency in radiation protection for the non-medical staff of ionizing radiation
laboratories: According to a GAEC decision about the certification of competency of the non-medical staff of
ionizing radiation laboratories, 432 workers took part in written examinations without their prior participation
in GAEC seminars; a special training was given to them by the persons in charge of radiation protection in the
ionizing radiation laboratories where they work for.
Training seminars in radiation protection for
workers in industrial radiography: GAEC organized
three seminars in Athens, Thessaloniki and Volos.
The objective of these seminars was to provide
participants with basic background knowledge
on ionizing radiation and industrial radiography,
required to enhance their safety culture towards
the use of radioactive sources. The seminars were
attended by 74 workers. Upon private requests
from industrial radiography companies, three
more seminars were organized by GAEC for their
workers.
Training seminars in radiation protection for
outside workers: GAEC organized two seminars in Athens aiming at training in radiation protection and safety
of the outside workers in radiation facilities. The seminars were attended by 57 workers who were given an
Attendance Certificate.
Training seminars of advisors for the safe transport of dangerous goods (radioactive materials): According
to article 3 of the Joint Ministerial Decision 52526/6904/2007 “Determination of the training, examination and
certification procedure of advisors for the safe transport of dangerous goods”, 7 persons were trained and obtained
a certificate by GAEC. The objective of these seminars is the training of participants in radiation protection and
in the safe transport of radioactive materials and their participation in the relevant examinations.
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Diagram 22: Categories of persons trained by GAEC in 2012

2 Participation in the Inter-University Postgraduate Course in Medical-Radiation Physics
GAEC operates the Hospital Physicists’ Post Graduate School since 1960. Since 1994, the Hospital Physicists’
Institute operates in a legislated cooperation with the Inter – University Postgraduate Course in Medical –
Radiation Physics (IPCMRP) of the Universities of Athens, Ioannina, Thessaloniki, Crete and Thrace and the NCSR
“Demokritos”, aiming at the specialized training of Physicists in Medical – Radiation Physics. The Course duration
is three semesters and is attended annually by 10 to 15 physicists. The successful completion of all educational
stages leads to a Master’s Degree in Medical Radiation Physics. In 2012 the Course begun in October and was
attended by 11 participants.
3. European Regional Training Centre (RTC) of the International Atomic Energy Agency (IAEA) in the field of
radiation protection and safety of radiation sources (a long term agreement between the Government of
the Hellenic Republic and the IAEA was ratified by the Greek Parliament in the form of a Law). In its role as
RTC, GAEC:
hosts the Postgraduate Educational Course on Radiation Protection and the Safety of Radiation Sources, coorganized and co-funded by IAEA. The Course provides education and training to young scientists pursuing to
acquire a sound basis in radiation protection and knowledge related safety fundamentals in order to become, in
the course of time, qualified experts in their countries.
organizes international seminars in specialized fields of radiation protection, as well as in radiation sources
safety and nuclear security. In 2012, the seminar “Training Course on Operational Coordination for Effective
Response to Detection Alarms” (11 - 15 June 2012, 19 participants coming from the regulatory authority and the
customs offices of Pakistan) was organized.
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Furthermore:
under the IAEA projects and bilateral agreements in force, 9 scientists came to Greece for training purposes;
master’s theses were conducted under GAEC supervision;
GAEC sponsored the “Summer School” organized by the NCSR Demokritos (9-20 July 2012).
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Research and development
GAEC’s work involves research activities, which support its regulatory work and reinforce the scientific knowledge of
its personnel. Main indicators of GAEC involvement in research work are the research projects undertaken and the
publications/announcements in journals / conferences.

a) Research programmes
GAEC participates in research programmes, e.g. 7th Framework Programme, and cooperates with European scientific
networks. The programmes which started or completed in 2012 are:
• “Implementation of an RN emergency system in Eastern Mediterranean” (IMAGES), 2012-2015
The project aims at identifying possible use of RODOS programme in urban areas, as well as indoors, in cases
of terrorist attacks involving “dirty bombs”. Computational codes will be developed for radionuclides dispersion
forecast within urban areas. The simulations will be performed based on data already included in current
emergency response plans. IMAGES project is implemented by NCSR “Demokritos” and GAEC, under the scope
of the programme HOME/2011/AG/CBRN of the Directorate-General for Home Affairs, European Commission.
• “Assessment of the regulations on radiation and nuclear safety currently in force in Albania, Bosnia
and Herzegovina, Croatia, the former Yugoslav Republic of Macedonia, Kosovo (under UNSCR 1244/99),
Montenegro and Serbia for compliance with the EU acquis”, ΙΑΕΑ, June – July 2012
The project aimed at reviewing and validating the results of the performed assessment of the national regulations
and their compliance with EU acquis and international requirements, currently in force in Albania, Bosnia and
Herzegovina, Croatia, the former Yugoslav Republic of Macedonia, Kosovo (under UNSCR 1244/99), Montenegro
and Serbia. Additionally, the status of regulatory infrastructure in the countries concerned, regarding nuclear and
radiation safety, the status of national regulations and the level of transposition of international and EU acquis in
the national regulations were reviewed and validated. A country specific action plan on how and what needs to
be done to achieve compliance with EU acquis was included.
“Study on European Population Doses from Medical Exposure” (Dose Datamed 2), European Commission,
2011-2013
Mandate of the project was the data collection from 36 European countries, in terms of the current health system,
the annual frequency of radiodiagnostic examinations (radiology and nuclear medicine), the mean effective dose
per examination, as well as the diagnostic reference levels for radiodiagnostic examinations. Following the
statistical analysis if the data collected, the collective dose of the European population from radioadiagnostic
examinations was estimated.

b) Participation in ΙΑΕΑ Technical Cooperation Programme
GAEC participates in IAEA Technical Cooperation (TC) Programmes, which provide opportunities of funding, infrastructure
development, education and networking with other organizations. For the time period 2012-2013 Greece participated
in 23 projects, which are in the phase of implementation. GAEC participates in 11 of them.

c) Institutional proposal under the scope of “KREPIS” national funding scheme, in accordance with
GAEC strategic plan
In July 2012 GAEC submitted for funding, under the action “Research bodies development proposals” – KREPIS, the
proposal code - named PRISMA. PRISMA project has as objective the development of the infrastructure required (a)
for the calculation of the radiation collective dose in Greece for the population from all exposure routes and (b) for the
electronic access to information regarding radiation uses in the country.
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d) Internal reports
In 2012, three internal technical reports were published:
Statistical analysis of the occupationally exposed doses for the year 2011, Personal Dosimetry Department
Stress tests in European NPPs – consolidated summary and findings report, Research Reactor’s Office
Evaluation of the DDM2 Workshop organization, Licensing and Inspections Department

e) Publications in scientific journals
S. Economides, F. Hardeman, C. Nuccetelli, S. Risica, C. Schieber, A.Schmitt-Hannig and F. Vermeersch, “Developing
ALARA culture”, Nuclear Engineering International, November 2012, pp. 20-21
G. Kitis, E. Carinou, P. Askounis “Glow-curve de-convolution analysis of TL glow-curve from constant temperature hot
gas TLD readers”, Radiation Measurements 47, 2012, pp. 258-265
E. P. Nicolopoulou, I. F. Gonos, I. A. Stathopoulos and E. Karabetsos, “Two Interlaboratory Comparison Programmes on
EMF Measurements performed in Greece”, IEEE Electromagnetic Compatibility Magazine, Vol.1, Q.2, 2012, pp. 5059.
M.H. Holzscheiter, J. Alsner, A. Angelopoulos, N. Bassler, F. Currell, M. Doser, R. Herrmann, O. Jäkel, F.J. Kaiser,
I.Kantemiris, J. Kavanagh, R. Keyes, H. Knudsen, J. Overgaard, J. Petersen, G. Schettino, S. Sellner, B. Singers Sørensen,
S. Tegami, D. Timson, et al. “Antiprotons for radiobiology and cancer therapy, the AD-4/ACE experiment”, Radiotherapy
and Oncology, Volume 102, Supplement 1, March 2012, pp. S24-S25
Dumonceau J.M., Garcia-Fernandez F.J., Verdun F.R., Carinou E., Donadille L., Damilakis J., Mouzas I., Paraskeva K.,
Ruiz-Lopez N., Struelens L., Tsapaki V., Vanhavere F., Valatas V., Sans-Merce M., “Radiation protection in digestive
endoscopy: European Society of Digestive Endoscopy (ESGE) Guideline”, Endoscopy, 2012 Apr; 44(4), pp.408-24.
C. Potiriadis, M. Kolovou, A. Clouvas and S. Xanthos, “Environmental Radioactivity Measurements in Greece following
the Fukushima Daichi nuclear accident”, Radiation Protection Dosimetry (2011), doi:10.1093/rpd/ncr423
I. Pantos, C. Koukorava, E. Nirgianaki, E. Carinou, E. Tzanalaridou, E. P. Efstathopoulos, D. G. Katritsis, “Radiation
Exposure of the operator during cardiac catheter ablation procedures”, Radiation Protection Dosimetry 2012; doi:
10.1093/rpd/ncr414
Armin Lühr, Jakob Toftegaard, Ioannis Kantemiris, David C. Hansen & Niels Bassler, “Stopping power for particle
therapy: The generic library libdEdx and clinically relevant stopping-power ratios for light ions”, International Journal of
Radiation Biology, Volume 88, Issue 1-2, January 2012, pp. 209-212
f) Presentations in conferences
R. Bly, H. Järvinen, H. Olerud, J. Vassileva, A. Jahnen, S. Vogiatzi “European population dose and differences in
radiological procedures between European countries”, European Congress of Radiology (ECR ) 2013, 7 - 11 March
2013, Vienna, Austria (oral presentation)
R. Bly, H. Järvinen, H. Olerud, J. Vassileva, A. Jahnen, S. Vogiatzi, “Estimation of population doses from diagnostic
radiological and nuclear medicine procedures: a tool for authorities to promote justifications and optimization”, IAEA
International Conference on Radiation Protection in Medicine - Setting the Scene for the Next Decade, Bonn, 3-7
December 2012.
V. Tafili, V. Kamenopoulou, C. Potiriadis, S. Economides, S. Simopoulos, C. Housiadas “Communication during the
Fukushima nuclear accident: the perspective of a non-nuclear country”, International Experts’ Meeting on Enhancing
Transparency and Communication Effectiveness in the event of a Nuclear or Radiological Emergency, Vienna, 18-20
June 2012 (oral presentation)
V. Kamenopoulou, “The role of international and national organizations in Medical Radiation Protection - E&T: The view
of a Radiation Protection Authority”, European Workshop on Education and Training in Medical Radiation Protection
(MEDRA PET ), 21-23 April, 2012, Athens
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E. P. Nikolopoulou, E. Karabetsos, I. F. Gonos and I. A. Stathopoulos, “Assessment of the interlaboratory programme on
EMF measurements”, 4th National Metrology Conference, Athens, 3-4 February 2012
Bly R.,Jarvinen H., Jahnen A., Olerud H., Vassileva J., Vogiatzi S. “European population dose from radiodiagnostic
procedures-results of Dose Datamed 2”, 13th International Congress of the International Radiation Protection
Association (IRPA 13), 13-18 May 2012, Glascow Scotland
S.Vogiatzi, “Population collective effective dose from nuclear medicine procedures in Greece”, Workshop on European
Population Doses from Medical Exposure, Athens, 24-26 April 2012 (oral presentation)
S.Vogiatzi, “Summary of national DRLs for NM procedures in Europe”, Workshop on European Population Doses from
Medical Exposure, Athens, 24-26 April 2012 (oral presentation)
G. Manousaridis, C. Koukorava, C.J. Hourdakis, V. Kamenopoulou, E. Giakoumakis, C. Tsiklakis “Establishment of
Diagnostic Reference Levels for Dental Intraoral Radiography in Greece”, Workshop on European Population Doses
from Medical Exposure, Athens, 24-26 April 2012
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International relations
Within the scope of its competence, GAEC has international activities and develops partnerships with counterpart
organizations of other states, European institutions, international organizations and scientific networks. For the year
2012 the following are highlighted:
4th Review Meeting of the Joint Convention on Radioactive Waste Management and Spent Fuel
Management, 14 – 23 May 2012
The 4th Review Meeting of the Joint Convention on Radioactive Waste Management and Spent Fuel Management
was held in Vienna from 14 to 23 May 2012. The relevant national report, prepared and submitted by GAEC, is
available at the web address:
http://www.eeae.gr/gr/index.php?menu=2&fvar=html/files/_joint_convention_2012
2nd Extraordinary Meeting of the Convention on Nuclear Safety, 27-31 August 2012
The 2nd Extraordinary Meeting of the Convention on Nuclear Safety was held in Vienna from 27 to 31 August
2012. The meeting purpose was to discuss the lessons learned from the Fukushima Daiichi nuclear accident,
as well as the Convention on Nuclear Safety revision. The discussion mainly addressed the following topics:
(a) external events, (b) issues of planning, (c) on site management of a major nuclear accident, (d) national
authorities, (e) preparedness and response in emergencies and management of off-site consequences, (f)
international cooperation.
GAEC submitted the national report, describing the actions taken and the response in the aftermath of Fukushima
Daiichi nuclear accident. Since Greece has no nuclear power plants, the focus was on topics d, e and f. The
national report is available at the web address:
http://www.eeae.gr/gr/index.php?menu=2&fvar=html/files/_cns_extraordinary_meeting
Verification under Article 35 of Euratom Treaty, 20-25 October 2012
A three-member committee of the European Commission conducted verification in Greece under Article 35
of Euratom Treaty (20-25 October 2012). According to Article 35, member states are required to have in place
infrastructure for the environmental radioactivity monitoring in air, water and soil. The verification is conducted
every three years. The 2012 verification focused in Northern Greece and concerned:
a. the infrastructure for radioactivity monitoring in air: telemetric stations used for total gamma radiation
measurements and stations used for aerosol measurements;
b. the collaborating laboratories of the Aristotle University of Thessaloniki (Nuclear Technology Laboratory,
Nuclear Physics Laboratory) in terms of the facilities and measurements performed in the frame of the national
radiation emergency response plans;
c. places where materials with increased levels of natural radioactivity (phosphogupsum) are deposited;
d. the Evzonoi customs office, where detection systems for combating illicit trafficking of radioactive material
are installed.
The verification report will be made publicly available soon by the European Commission and GAEC.
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Stress tests in European Nuclear Power Plants
GAEC contributed actively in the risk and safety assessment reviews (stress tests) performed in all EU nuclear
power plants. According to a decision made by EU Council in the aftermath of Fukushima Daiichi nuclear accident,
stress tests, were conducted during the period 2011-2012. Greece participated in the various phases of stress
tests e.g. review of national reports, visits in nuclear power plants and review of national action plans.

Official visit of Bulgarian Nuclear Regulatory Agency delegation in Greece
An official visit of the Bulgarian Nuclear Regulatory Agency (BNRA) delegation in Greece was organized on 21st
of June 2012, upon an invitation addressed to BNRA by GAEC. The agenda of the visit included presentations
by both authorities on topics of common interest, discussion on the fields of future cooperation, as well as a
tour in GAEC laboratories. The discussions
held were mainly focused on radiation
emergencies management, the procedures
for facility licensing and the update of the
current bilateral agreement. Technical
cooperation in fields of mutual interest
was also discussed. The establishment of
cooperation with BNRA is a part of a broader
cooperation with neighboring countries in
radiation protection and nuclear safety. A
similar visit of GAEC delegation to Bulgaria
(BNRA premises and Kozloduy NPP) had
been organized in October 2011.

Fukushima Ministerial Conference on Nuclear Safety, Japan, 14 - 17 December 2012
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The Government of Japan, in cooperation
with the International Atomic Energy
Agency (IAEA), organized the Fukushima
Ministerial Conference on Nuclear Safety
from 15 to 17 December 2012, as part of
the IAEA Action Plan on Nuclear Safety
in response to the Fukushima nuclear
accident in 2011. The conference took
place in Fukushima Prefecture. Greece
was represented by GAEC Chairman,
Dr. Christos Housiadas, who delivered
the national statement on nuclear safety
issues. The conference program included
statements on behalf of the participating
countries and the organizations, as well
as tours at Fukushima Daiichi NPP and in
the city of Fukushima, where an extensive
radioactivity decontamination plan is being
implemented.

Moreover, GAEC:
participates to relevant committees:
of the European Union. For example: EURDEP – European Radiological Data Exchange Platform, ECURIE European Community Urgent Radiological Information Exchange, Group Experts under the EURATOM Treaty
Art. 31, 35, 36, 37.
of the International Atomic Energy Agency (ΙΑΕΑ). For example: Technical Cooperation Group of Experts,
Steering Committee for Education Training, Nuclear Security Guidance Committee (NSGC).
is the National Contact Point for EURATOM special programme of the EC 7th Framework Programme.
represents Greece to:
European Nuclear Safety Regulators Group (ENSREG)
Heads of European Radiological Protection Competent Authorities Association (HERCA)
European Radiation Dosimetry group (EURADOS)
European ALARA Network (ΕΑΝ) and its sub-networks: European Radiation Protection Authorities
Network (ERPAN), Medical ALARA Network (ΕΜΑΝ).
OECD/NEA Steering Committee for Nuclear Energy
participates in International Atomic Energy Agency (ΙΑΕΑ) expert missions. Indicatively in 2012:
Integrated Regulatory Review Service (IRRS) mission, Sweden, 4-18 February 2012
IAEA expert mission, “Workshop on sharing Experience and Progress made in establishing a National Strategy
for Education & Training in Radiation Transport and Waste Safety”, Lithuania, 18-20 April 2012.
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Public information
The provision of information to the public and the State authorities is an important activity of GAEC. During 2012:
four press releases were issued; seven interviews were given to print and electronic media;
one press conference was organized at the end of the IRRS international peer review mission;
responses were given to 123 information requests, submitted electronically to GAEC by private individuals or
entities; the information requests concerned mainly the electromagnetic fields emitted by antennas (60), the
licensing and operation of ionizing radiation medical laboratories (15), the exposure of pregnant women to radiation
(9) and training issues (8);
information was provided upon 10 requests submitted in the context of parliamentary audits;
GAEC initiated the systematic dissemination of information related to radiological incidents/events through GAEC
website, aiming at raising awareness among the persons involved in the radiation protection system and at
promoting safety culture;
two school visits in GAEC laboratories were organized;
under the scope of the project “Study on European Population Doses from Medical Exposure” (Dose Datamed 2),
funded by the European Commission, GAEC organized the “Workshop on European Population Doses from Medical
Exposure” (Athens, 24-26 April 2012). The workshop was attended by 135 participants coming from 33 countries;
in total, the workshop program included 45 oral presentations and 27 poster presentations. The initial results of the
Dose Datamed 2 project were presented, as well as the countries’ experience in data collection and estimation of
the collective dose of the population from medical exposure.
GAEC personnel participated in several information events, such as:
11th Hellenic Nuclear Medicine Conference, 30 March - 1 April 2012
“Workshop on Nuclear Security at International Airports”, Athens, 20-22 March 2012.
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