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foreword
The present annual report edition deals with GAEC activities of 2011. The year 2011 was marked by the
nuclear accident occurred in Japan in the aftermath of a devastating earthquake and tsunami. Although the
radiological consequences have been limited to a local scale, the global impact of this accident has been more
than apparent from its onset, triggering developments in the field of nuclear safety. These developments
concern the safety reassessment of the nuclear power plants and the reconsideration by several countries of
their plans for nuclear energy use.
At European level, a decision was made by the European Council on performing “stress tests” in the EU
member states’ nuclear power plants, inviting also the neighboring third countries to participate. The first
stage of the procedure was completed by the end of 2011, as member states and participating third countries
submitted their national reports.
At national level, even though no radiological risk was expected, GAEC was on alert for a period of almost two
months. We closely monitored how the situation evolved, we provided timely information to State authorities
and the public and we implemented emergency response measures. Actually, several important aspects of the
national emergency plans, such as the communication and coordination among involved bodies, the readiness
of the network of collaborating laboratories and the measurement capability were successfully tested.
During that period, GAEC was in the spotlight due to the emergency situation, however its daily tasks require
similarly intense efforts, since its operational work includes numerous inspections, in situ measurements,
licensing of facilities, legislative-regulatory work, research, education and training activities, representation
of the country etc. Issues of special interest for GAEC in 2011 were:

•

the completion of the preparation phase of the international peer review process (Integrated Regulatory
Review Service, IRRS mission) to which the national radiation protection and nuclear safety regulatory
framework, as well as GAEC, as the regulatory body, are to be subjected in 2012;

•

GAEC recognition as IAEA’s Regional Training Center in Europe for Radiation, Transport and Waste Safety
(in English language) and the signing of relevant Long Term Agreement between the Greek government
and IAEA;

•
•
•

the decision to certify GAEC operation according to the terms of ISO 9001 standard;
the completion of educational seminars’ program for workers in radiation facilities;
the preparation and submission to IAEA of the national report required by the Joint Convention on the
Safety of Spent Fuel and on the Safety of Radioactive Waste Management.

Despite the difficult period, GAEC pursued an extrovert attitude in the fields of its competence at national
and international level. Firmly our goal is the operation of an effective system of radiological protection
and nuclear safety in the country and the continuous improvement of the services provided. Among GAEC
mid-term strategic goals is the harmonization of national legislation with the revised radiation protection
regulatory framework adopted at international and European level (Basic Safety Standards), as well as the
implementation of the IRRS mission action plan.
Dr. Christos Housiadas
GAEC Chairman
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GAEC’s profile
The Greek Atomic Energy Commission (GAEC) is the competent national authority, responsible for radiation
protection and nuclear safety issues. GAEC was founded in 1954 and since 1987 it operates as a decentralized
(autonomous) public service, supervised by the General Secretariat of Research and Technology. Its mission is
the protection of the public, the workers and the environment from ionizing and artificially produced non-ionizing
radiation.
The multifaceted monitoring and control of the ionizing and non-ionizing radiation applications and activities is the
core of GAEC’s functional responsibilities.
In the field of ionizing radiation applications, the national radiation protection programme includes:
inspections and licensing procedures
individual monitoring of occupationally exposed workers
environmental radioactivity monitoring
calibration of instruments and
emergency response.
In the field of non-ionizing radiation, GAEC inspects the systems emitting low and high frequency electric and
magnetic fields (e.g. antenna stations, substations of the national power grid).

•
•
•
•
•

In the field of education, research and development, GAEC cooperates closely with international organizations, the
European Commission, scientific networks and associations, as well as with research institutes and universities.
GAEC annual report is issued both in Greek and English language. The reports are available at GAEC website:
http://www.gaec.gr.

Administration
GAEC is governed by a seven-member Board. In 2011 its composition was the following:
Chairman:

Dr. C. Housiadas, Research Director, NCSR “Demokritos”

Vice-chairman: S. Simopoulos, Professor, National Technical University of Athens
Members:

Th. Matikas, Professor, University of Ioannina
K. Strigaris, Associate Professor, National and Kapodistrian University of Athens
G. Nicolaou, Associate Professor, Dimocritus University of Thrace
E. Georgiou, Professor, National and Kapodistrian University of Athens
Dr. G. Amanatidis, European Parliament, DG IPOL - Directorate A
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Diagram 1: GAEC’s organizational chart

Human resources
GAEC is currently employing 70 persons. Most of GAEC personnel holds a degree of high level of education and
disposes specialized scientific expertise. Their continuous training and participation in scientific networks is
encouraged, in order to enhance the knowledge and experience required for the fulfillment of their tasks.
Diagrams 2, 3: Personnel categories and types of contracts
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Diagram 4: Personnel educational level

Financial resources
GAEC is financially supported by two sources:

• government funds and
• provision of services, fees and funds coming from research and development projects (Special Account).
The contribution of each source to GAEC’s income for the year 2011 was 43% and 57%, respectively.
Diagram 5: Financial resources

shading concerns the annual contribution to IAEA

The governmental financial support is mostly used for the annual national contribution to IAEA (62,1%). The rest
of the governmental budget (37, 9%) covers personnel costs and a small part of operational costs. Most of the
operational cost (including equipment and consumables), as well as an important part of salaries, are funded by
GAEC’s Special Account.
In 2011 GAEC managed to maintain a budget surplus and to keep a declining trend in expenses.
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Information systems
GAEC is equipped with state-of-the-art information systems, which play a crucial supportive role. The National
Radiation Protection Database contains:

• data regarding the laboratories using or producing radiation, such as equipment, shieldings, radiation protection, inspections results and administrative issues (e.g. personnel)

• the inventory of the radiation sources used in the country
• the National Dose Registry, where information related to occupationally exposed workers and the registered
doses are kept. This database also includes data about the educational background of those working with ionizing radiation

• the environmental radioactivity measurements’ results
• the results from electromagnetic fields, in situ inspections and measurements.
Through the available information systems GAEC achieves its connection with the early notification systems of the
European Commission and the IAEA (ECURIE, ENATOM), the European Radiological Data Exchange Platform (EURDEP) and with several fixed systems installed in country’s entrance points (custom offices, ports) for radioactivity
detection.
The upgrade of the technical infrastructure during 2011 included:

• corrective actions in the National Dose Registry, as well as analysis of future requirements. The aircrew doses
were incorporated;

• improvements in the database used for the control of radioactive materials transported in the country;
• improvements in the operation of the environmental radioactivity monitoring telemetric network stations;
• development of a new database concerning the aerosol measurements;
• establishment of communication between the fixed radiation detection systems installed in custom offices and
the GAEC operation center through ADSL lines;

• adoption of a new method of receiving meteorological data from the Hellenic National Meteorological Service;
• simplification of the procedure for issuing invoices.
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licensing and inspections
of ionizing radiation applications
GAEC performs on-site inspections and radiation measurements, including dosimetry, 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 is responsible for
issuing certificates of compliance and/or licenses for medical, industrial, research and other applications of ionizing
radiation, for licensing the import, export, possession, use and transport of radioactive materials and for 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 (2011
data).
Table 1: Ionizing radiation laboratories (2011)

Type of laboratory
Radiology
Dental (*)
Nuclear medicine
Radiotherapy – Linear accelerators
60
Co Teletherapy
Brachytherapy (HDR/LDR)
Brachytherapy (implants 125Ι)
Radiotherapy X-ray
Veterinary (*)
Research
Industrial
Isotopes production unit
Sterilization unit
(*)

dental and veterinary laboratories registered at GAEC database.
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Number
1172
5568
179
26
9
10
11
2
180
221
334
1
1

Table 2: Ionizing radiation systems and sources (2011)

Radiotherapy
Linear accelerators
60
Co systems
Stereotactic systems
Brachytherapy 125I
Brachytherapy 192Ir
Brachytherapy 137Cs
Computer tomography
simulator
Classical simulator
Dental
Dental*
Orthopantomographs
Dental computer
tomographers

38
9
2
11
8
2
11

Diagnostic Radiology
Radiography units
Radiology units
Fluoroscopy units
Angiography systems
Computer tomography
units
Mammography units
Mobile radiographic units

15

Mobile fluoroscopic units
Bone densitometer units
Industrial
5618 Sources
499
11

Radiography
Soil texture
XRF & X-ray
Other applications

Blood irradiators

14

Sterilization unit

804
597
24
110
368

Nuclear Medicine
PET systems
4
γ-camera systems
160
Scintigraphy
4
β counters
7
γ counters
201

604
440
271
562
774

31
100 **

Research
Counters (β & γ),
XRF, X-ray, etc.
Sources

1157

Veterinary Χ-ray*

180

114

132
1

Subtotal (apart from dental & veterinary): 7085
Total: 12883
* equipment of dental and veterinary laboratories registered at GAEC database
** 100 sources in 50 systems (2 sources/ system)

GAEC performs either “planned” inspections, which are part of the licensing process of a laboratory (issuing or
renewal of license, following equipment upgrade, follow-up inspections), or “ad hoc” inspections, by which the
radiation protection implementation is verified in undefined intervals within the working-life of a laboratory. The
inspections, both planned and ad hoc, are performed either after the notification of the laboratory (announced) or
without prior notification (unannounced).
During 2011 the total number of inspections performed was 991. The number of systems-sources inspected is
2301. Their allocation per laboratory/application is presented in tables 3 and 5.
Table 4 presents the “planned”, “ad hoc”, “announced” and “unannounced” inspections performed in medical ionizing
laboratories in 2011.
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Table 3: Inspections of radiation laboratories

Public sector

Private sector

Total

7
3
3
119
15
4
28
5
2
3

6

13
3
7
333
68
449
28
58
10
13
9
991

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

4
214
53
445
53
8
10
9
802

189

% of the
total
50%
33%
33%
28%
38%
10%
24%

Table 4: Types of inspections performed in medical laboratories

4.1 Announced inspections
New laboratory
Radiology
Nuclear medicine
Radiotherapy (*)

27
5

4.2 Unannounced inspections
New laboratory
Radiology
Nuclear medicine
Radiotherapy (*)

Equipment
upgrade
79
1

Equipment
upgrade
7

License
renewal
139
20
17

Follow-up
inspections
31
1

Ad hoc
inspections
6
2
3

Total

License
renewal
8
40

Follow-up
inspections
8

Ad hoc
inspections
28

Total

(*) concerns inspections in laboratories and specific procedures
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2

282
28
21

51
40
2

Table 5: Inspections of sources and systems of ionizing radiation

Public
sector
Radiotherapy
Linear accelerators
60
Co systems
Brachytherapy HDR
Brachytherapy 125I
Classical simulators
Computer tomography
simulators
Diagnostic Radiology
Radiology units
Radiography units
Fluoroscopy units
Computer tomography units
Mammography units
Bone densitometer units
Mobile radiography units
Mobile fluoroscopy units
Angiography systems
Nuclear Medicine
PET systems
γ camera systems
Scintigraphy
Dose calibrators
Counters (β & γ)
Radioactive sources
Dental
Dental
Research
Counters β
Counters γ
Radioactive sources
Industrial
Radiography
Radioactive sources
Χ-ray & XRF systems
Soil texture
Veterinary
Veterinary
Total

Private sector

Total

% of the total

10
2
2
1
4

6
1
1
3

16
3
3
2
7

42%
33%
30%
18%
47%

1

1

2

18%

64
107
2
42
44
26
118
66
25

69
77
3
71
120
117
19
16
16

133
184
5
113
164
143
137
82
41

22%
23%
21%
31%
27%
25%
31%
30%
37%

2
18
1
22
27
97

2
45
1
32
44
43

4
63
2
54
71
140

100%
39%
50%
42%
34%

4

445
114

21%

1157

14%

8

9
199
55
16

9
202
55
100

29%
26%
42%
24%

881

8
1419

2301

14
10
161

3

• the number of documents issued in 2011 were 2605 (Table 6).
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Table 6: Number and type of documents issued in 2011

Document type
Certificates of compliance
Licenses for import/export/possession/use (industrial applications)
Licenses for import/export/possession/use (research applications)
Radiation protection reports
Documents with recommendations for non-compliance appraisal
Licenses for import/export/transport of sources
Documents following unannounced inspections
Other types of documents
Total

Number
1102
245
58
113
155
142
466
324
2605

Other activities - Highlights
• the Licensing and Inspections Department was accredited by the Hellenic Accreditation System in compliance
with ISO/IEC 17020:1998 “General criteria for the operation of various types of bodies performing inspection”.
The accreditation certificate 732/10.2.2011 is valid for a 4-years period.

• a project for the quality control of dose calibrators used for radioactivity measurements of radiopharmaceuticals
and radioisotopes countrywide is implemented. GAEC uses reference sources (Co-57, Cs-137 and Ba-133)
and has developed a procedure for establishing Tc-99m, Ι-131 and Tl-201 reference sources that are being
used in this project. In 2011, 54 dose callibrators (42% of the total) were checked. The project is expected to
be completed by the summer 2012.

• the licensing process of the companies that employ outside radiation workers has been established and initiated.
These companies are involved in the import, installation, maintenance, technical support of systems producing or
using radiation and radioactive sources (medical and other), as well as in interventional radiological procedures,
like fitting or adjusting pacemakers in patients. In 2011 requests for license-certifications were submitted by 9
companies.

• the regulatory control aiming at the improvement of the operation conditions in the interim waste storage
facility of NCSR “Democritos” was strengthened.

• 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.

• 60 pregnant women who were 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).

• information regarding the number of radiation systems (radiology, nuclear medicine and radiotherapy) operating
in the country has been published at GAEC website. These data are updated by GAEC regularly.
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Future actions
• further improvement of time response to requests for license issuing or license renewal
• increase of the ad hoc and announced inspections in the medical and industrial radiography laboratories
• completion of the procedure for the revision and upgrade of the Diagnostic Reference Levels for all the
radiological and nuclear medicine examinations

• completion of the regulatory control in the interim waste storage facility of the NCSR “Demokritos”.
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individual monitoring
of occupationally exposed workers
GAEC provides services of individual monitoring to more than 12.000 occupationally exposed workers on monthly
basis. The doses are registered at the National Dose Registry which is kept by GAEC, since 1969.
During 2011:

• 130.377 dosemeters were distributed; the number is increased by 2% in comparison with the year 2010
• 3.368 workers were added in the National Dose Registry; the monitoring of 2.431 was ceased
• the percentage of non-returned dosemeters was decreased (2,3%). In 2010 this percentage was 2,65%.

Results from the statistical analysis of the measurements in 2011:
• the mean annual dose (MAD) was increased by 25% for all monitored workers
• MAD of the exposed workers was increased by 20% in comparison to 20101
• the percentage of monthly doses greater than 10 mSv has been increased for all occupational categories
Diagram 6: The evolution of mean annual dose and the distribution of the dosemeters

1

These values concern recorded doses above the reporting level (0,1 mSv).
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Customer survey
GAEC addressed a «Customer Satisfaction Questionnaire» (October 2011) users of dosemeters in order to
evaluate the dosimetry services provided according to the quality management system applied. The total number
of the mailed questionnaires was 1500. The questionnaire included 9 questions.
The analysis of the answers given in comparison with the previous survey (2008) showed no important changes. The
degree of customers satisfaction remains high and the workers seem satisfied by the dosimetry services provided
by GAEC. The new issue of interest was the dosemeters’ new labels where the full name of the workers is printed.
The lowest average degree concerned the “response time to requests” (4,4) and the higher the “dosemeter new
label” (4,8). The comments received will be taken into consideration for further improvement of GAEC’s services.

Diagram 7: Questions and answers of the survey

Participation at the intercomparison exercise for whole body dosemeters
The Personal Dosimetry Department participated at the intercomparison expercise that was organized by EURADOS
Working Group 2. The intercomparison concerned the irradiation of whole body dosemeters at various energy
photon beams and the estimation of the Hp(10) and Hp(0.07) quantities. The results are considered satisfactory.
The highest over response was observed at low energies (Ν-40). The results are presented in diagram 8. The
vertical axis shows the ratio of the dose measured by GAEC to the one given by the standard irradiation laboratory.
The horizontal axis shows the various irradiation conditions (energy, angle, dose).
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Diagram 8: Intercomparison results

Aircrew dosimetry
According to the national and the European legislation, the aircrew is considered as occupationally exposed to
cosmic radiation personnel. The airlines are responsible to monitor the personnel doses by the use of specialized
software, approved by GAEC, and to inform the employees. The results are communicated to GAEC in case that the
dose exceeds the values of 1 mSv annually.
In 2011 GAEC established cooperation with the two main Greek airline companies regarding issues of aircrew dose
calculation, as well as the framework according to which the data shall be sent to GAEC, for the unique identification
of the aircrew personnel. The software that is used by both companies is CARI. Furthermore, GAEC’s database was
adjusted in a way that the aircrew doses are incorporated in the existing database. The results of the statistical
analysis are expected soon.

Management of the overexposure records
According to the radiation protection regulations (par.1.6.3.3) “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”. When the above described investigation is not performed by the facility’s radiation protection
officer, GAEC sends investigation questionnaires in all cases where the effective dose is more than 6 mSv.
In 2011 132 cases were investigated. In 10 answers it was mentioned that the causes of the overexposure were
unknown. In 15 cases the improper management and storage of the dosemeters was mentioned as a cause to
the problem and it was asked to alter the respective registered doses. Moreover, in 33 cases the causes for the
overexposure were mentioned to be the high workload, the change of duties and the new practices. In 3 cases there
was a contamination of the respective dosemeters. In all other cases (almost 50%) the dosemeters were placed
above the radiation protection lead apron and the effective dose was calculated by the radiation protection officer
using one of the existing algorithms.
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The specialties for which the investigation letters were issued more frequently are medical doctors, technologists
and nurses.

Other activities - Highlights
• the procedure for the new label with the worker’s name and details on the dosemeter’s badge was completed.
The new labeling machine is now part of the system for packing the dosemeters and is connected to the
dosemeters’ database. The first dosemeters with the new labels were sent on June 2011 in a pilot round, and
for the next monitoring period (July – August) all dosemeters were sent with labels;

• personal reminders to the workers that they had not returned the dosemeters back in the Personal Dosimetry
Department in the last 6 month period were drafted. The purpose of this is to remind workers to be more
consistent with their dosemeters. By this way we tried to reduce the percentage of the non-returned dosemeters.
In the case where there was no response from the facility, GAEC’s personnel tried to contact the responsible
persons by phone calls;

• the software used for the investigation of the overexposure was improved, so that the user can see all the doses
from the dosemeters that the worker receives and the correspondence with the relevant radiation protection
officers. The software also creates investigation letters based on the occupational category and the doses of
the overexposed worker;

• cases of increased doses were investigated. The purpose of this task was to find from the National Dose
Registry the workers who for the first time received doses statistically important from the respective ones of
the previous years but lower than the investigation level (6 mSv). 65 workers, whose doses for June and JulyAugust 2011 were higher than the ones of their recent past, were contacted. Investigation letters were also
sent;

• the Personal Dosimetry Department participated at the organization of the “International Workshop on
Optimization of Radiation Protection of Medical Staff”, held in Barcelona from 21 to 23 January 2011 in the
framework of the ORAMED research programme;

• the accreditation of the whole body and extremity dosemeters measurements was renewed according to the
requirements of the ELOT EN ISO/IEC 17025 standards (Certificate No. 117(3)).

Future actions
• the decrease of the non-returned dosemeters percentage
• the digitization of the documents related to the changes of the data kept at the National Dose Registry
• the digitization of the dose registry concerning the period 1969-1988.
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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 updates the national 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, 4 river
water monitoring stations in the northern part of Greece and 3 aerosol monitoring stations. These stations collect
data for natural and artificial alpha, artificial beta and gamma radiation (137Cs, 131I). Data are stored every ten minutes in a database connected with GAEC website, where the mean daily values are announced, as well as with the
European Radiological Data Exchange Platform (EURDEP). This way the national and the European data regarding
environmental radioactivity measurements are easily accessed by the public.

Laboratory measurements
The laboratory measurements are performed by alpha and gamma spectroscopic analysis and total α/β measurements in:
1.

soil, water, food, air filters samples

2.

air filters

3.

drinking water and especially samples from the public water supply system, tap water, mineral water and drill
water

4.

foods for exportation

5.

imported commodities

6.

building materials and their basic components

7.

samples from materials with increased levels of natural radioactivity (NORM)

8.

samples from places with increased levels of natural radiation, such as radon concentration

9.

materials with increased levels of radioactivity detected in the scrap metal loads.
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The number of measurements performed by each method during 2011 is:

α-spectrometry
In total 198 measurements were performed by means of α-spectrometry, in order to determine the activity concentration of uranium isotopes, radium, plutonium, americium, curium, thorium and polonium in different types of
samples.
Diagram 9: α spectroscopy measurements during the years 2007-20011

Total α/β radiation measurements
27 measurements were performed.

γ-spectrometry
The γ-spectrometry method was applied in 468 samples measurements.
Diagram 10: γ spectroscopy measurements during the years 2007-20011

Radon measurements
596 radon measurements were performed in dwellings and workplaces. The majority of them were performed in
order to complete the National Radon Map project initiated in 2010.
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Diagram 11: Number of radon measurements during the years 2007-2011

Whole body measurements
In 2011, 34 persons were submitted to whole body measurements. The majority of them came from Japan after
the Fukushima nuclear accident.

Liquid scintillation counter measurements
In 2011 more than 40 tritium measurements were performed in environmental and biological samples. Moreover,
20 samples were measured for intercomparison reasons (Procorad, ΙΑΕΑ), presenting 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. Taking into consideration the measurements results and the authority of issuing this kind of certificate,
GAEC allows the import by issuing a respective certificate. In situ inspections are performed by GAEC in some
cases.
The number of radioactivity certificates for imported scrap metal issued by GAEC in 2011 was 447. Also, GAEC
issued 11 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 15 times.

Other activities - Highlights
• following the accident of July 11, 2011 in the Evangelos Florakis naval base in Cyprus, α and γ spectroscopy
measurements were performed in 28 environmental samples. The samples were provided to GAEC by the
Department of Labour Inspection of the Ministry of Labour and Social Insurance of Cyprus in the framework of the
technical cooperation agreement among the two countries.

• radon, uranium and radium measurements were performed in water samples of five therapeutic springs. GAEC
issued the respective certificates, in line with the national legislation that requires a radiation report as a prerequisite for the characterization of a natural source as therapeutic.

• accreditation of measurements performed with γ-spectroscopy was renewed according to the requirements of the
ELOT EN ISO/IEC 17025 standards (Certificate No. 117(3)).
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Combating illicit trafficking of radioactive materials
Aiming at the prevention of illicit trafficking in radioactive materials, the country’s entrance points have been equipped with radioactivity detectors. In detail, fixed systems of radioactivity detection are installed at six customs offices. 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 Illicit Trafficking Database respectively.
Photo 1: Check points throughout Greece

Customs portal detectors
Customs portable detectors
Green Line (Border Police)
Green Line (Coast Guard)

Future actions
• radioactive characterization of high volume materials
• calibration of the low energy detector used for measurements of radionuclides emitting gamma radiation lower than 60KeV.

• accreditation of the uranium radioisotopes measurements in liquids according to the terms of ISO/EN 17025
• completion of the National Radon Map project
• calibration of the liquid scintillator for measuring C-14 concentration in environmental and biological samples.
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response to emergency situations

a. Nuclear accident in the Fukushima Daiichi NPP, Japan
On 11 March 2011, the Fukushima Daiichi Nuclear Power Plant in Japan
was struck by earthquake and tsunami, which caused a total station blackout. As a result, the reactors’ cooling systems became unavailable and
core meltdown occurred, followed by a massive release of radioactivity to
the environment. The accident was categorized at level 7 of INES scale.
Even though no radiological consequences were expected in Greece, GAEC
as the authority responsible for nuclear emergency response, activated its
internal emergency plan, working almost on a 24hour basis from 12 to 26
March 2011. Due to the uncertainty on the accident termination and the
concern caused to the public, GAEC was on alert until 17 April 2011.
Within the first days after the accident, GAEC set as a priority the identification of accurate information regarding the situation and the issuing
of protection measurements for the Greek citizens in the affected area of
Japan.
In cooperation with the Ministry of Foreign Affairs and the Embassy of
Greece in Japan, GAEC issued recommendations to the Greek citizens.
Special care was taken for the crew of the ships in the affected area. As a
general protection measure in land and in sea the evacuation within a radius of 80 km was adopted.

a) Radiological screenings of passengers coming from Japan
GAEC provided to the people arriving in Greece from Japan information regarding the nuclear accident and its radiological consequences. Moreover, radiological screening was possible on a voluntary basis. To this purpose, from
18 to 26 March, GAEC scientific personnel were available on a 24-hour basis at the International Athens Airport
“El. Venizelos” and at Thessaloniki airport “Macedonia”.
A secondary inspection and further investigation (thyroid radiation measurement, whole body radiation measurement), was performed at GAEC premises, if necessary. In total, 58 persons underwent radiological screening.
Further investigation by the use of whole body radiation counter was performed in 21 cases (4 of whom were ship
crew members).

b) Environmental radioactivity monitoring
The environmental radioactivity monitoring was performed through:

• the telemetric network of total gamma measurements in air (24 stations) and aerosol (3 stations)
• laboratory measurements in environmental samples (air filters, rain water, grass, milk, drinking water). To this
purpose and in line with the General Plan for Civil Protection “Xenokratis”, the network of collaborating laboratories was activated.
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In the following diagram, the maximum and minimum iodine-131 concentrations measured in the period from 24
March to 4 May 2011 are presented.
Diagram 12: Maximum and minimum I-131 concentrations in Greece air during the period 24/3-4/5/2011

Measurement results have been sent by GAEC to the European Commission and IAEA.

c) Control of imported products
In line with the relevant recommendations issued by the European Commission and the Hellenic Food Authority, all
foodstuff, agricultural products and feeds imported from Japan are analysed for radioactivity in the laboratories
of the NCSR “Demokritos” and GAEC. In 2011, no radioactivity was detected in the 200 samples that were analysed.
Radiation measurements in other consumer products imported from Japan were not required. However, seven
radioactivity measurements were performed in consumer products upon requests submitted to GAEC. No traces of
radioactivity were detected to any of these products.

d) Public information
Aiming at providing accurate information to the Greek mass media and to the public, GAEC issued 16 press releases and uploaded 8 announcements at www.eeae.gr. Moreover, 11 TV interviews, 4 radio interviews and 10
interviews in print media were given.
GAEC website proved to be a strategic tool of communication with the public. The results of environmental radioactivity measurements (in Greek and English language), press releases and any kind of information material (e.g.
frequently asked questions and answers) were uploaded at the website. The average number of visits the period of
March-April 2011 was 2500/day.
Also, the same period GAEC responded to hundreds of phone calls and electronic messages regarding radioactivity
levels in Greece, the consequences of radiation release to the environment, concerns about imported products
etc.
On 7 July 2011, an information event entitled “The first months of the nuclear accident in Japan. Actions and
measurements in Greece” was organized by GAEC. The aim was to present an overview of the actions implemented at national and European level after the nuclear accident, as well as details for the laboratory measurements
performed in Greece. Moreover, the decisions made on nuclear safety issues at international and European level
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were presented. A detailed presentation was made regarding the
EU initiative to perform stress tests in the nuclear power plants
operating in Europe and neighboring countries. During the open
discussion that was held, views on the accident consequences
and nuclear energy were expressed.

e) Other information actions

• On March 23, GAEC Chairman and vice Chairman informed the
Environment Committee and the Research and Technology
Committee of the Hellenic Parliament regarding the Fukushima nuclear accident;

• GAEC responded to 6 requests submitted in the context of the parliamentary audits;
• GAEC participated on behalf of Greece in a number of meetings organized at international and European level in
the aftermath of the Fukushima nuclear accident, including:
a. the extraordinary meeting convened by the EU Commissioner for Energy. The meeting was attended by the
Heads of Nuclear Safety Regulatory Authorities, energy decision makers at Ministerial level, the industry
and other stakeholders - Brussels, 15 March
b. the extraordinary EU Council of Ministers of Energy - Brussels, 21 March
c. the Ministerial Conference – Vienna, 21-24 June
d. the 6th European Nuclear Energy Forum (ENEF), Prague, 19-20 May
e. the Ministerial meeting of EU non-nuclear countries, Vienna, 25 May
The actions that Greece implemented in response to the Fukushima nuclear accident were part of the national presentation at the 5th Review meeting of the Convention on Nuclear Safety (Vienna, 6 April).

b. Participation in emergency exercises and training courses
• on 2 and 3 March 2011, GAEC participated in a European nuclear emergency response exercise (ECURIE)
• GAEC participates in the European Mechanism of Civil Protection, in cooperation with the General Secretariat
for Civil Protection. The Mechanism was established in 2011 and consists of specialized teams in emergency
response (CBRN threats, rescue, firefighting etc.) from EU member-states. Its aim is to support European and
non-European countries in emergency cases and the coordination of the participating teams. In 2011, GAEC
participated in the CBRN (EU ACR5) training programme (26 June-1 July, Florival, Belgium).

• participation in the European Training Courses on Nuclear Emergency Management, TRANEM 2011 (12-16
September 2011, Budapest).
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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 2011:
• IRCL provided calibration services in radiotherapy, brachytherapy, diagnostic radiology, radiation protection,
individual monitoring. In total, 155 certificates were issued for 112 laboratories

• during the quality control and quality assurance programs of the IRCL, more than 300 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 4,6 (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 (2011)

Field
Radiotherapy ionization chambers - electrometers
Brachytherapy ionization chambers
Diagnostic radiology dosemeters
kVpmeters, timers and multimeters used in diagnostic radiology
KAP meters
Survey meters
TLD
Pencil type dosemeters – APD
Survey meters (army)
TLD (army personnel)

Number of instruments
12
2
26
12
4
86
486
21
100
584
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Diagram 13: Calibrations during the period 2007-2011

Diagram 14: Calibrations in radiation protection during the period 2007-2011
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Diagram 15: Calibrations in diagnostic radiology during the period 2007-2011

Other activities - Highlights
• a bilateral program for well type dosemeters intercomparison used in brachytherapy was organized. The program, approved as EURAMET comparison project (EURAMET 1175) under EURAMET and the Bureau International des Poids et Mesures (BIPM) aegis, was successfully completed in March 2011. The comparison results, i.e.
the ratio of the calibration coefficients obtained by the participating laboratories, LNHB and IRCL, was 1.007,
i.e. 0,70 % difference. The Degree of Equivalence (DoE) of the IRCL was 0.65 %. Based on these results, the
IRCL certified the accuracy and the quality of the instruments-brachytherapy dosemeters calibrations. Furthermore, it is in line with the Calibration and Measurement Capabilities (CMC) approved and included in the BIPM
database (KCDB).

• the EURAMET comparison project regarding the intercomparison of dosimetry ΚΑΡ meters was continued
successfully. The participating European dosimetry laboratories are 21 - the IRCL is the pilot laboratory. The
measurements are expected to be completed by July 2012.

• 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.

• a contract for the replacement of the Co-60 source in the PICKER system was signed, however the work was
not completed within 2011 due to various reasons (e.g. container availability).

• the accreditation for measurements performed for calibrations in radiation therapy, diagnostic radiology, radiation protection and individual monitoring was renewed according to the requirements of ELOT EN ISO/IEC
17025 standard (Certificate No. 116(3)). The accreditation is valid until 21.1.2015.
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Future actions
• successful organization of the EURAMET project in diagnostic radiology – ΚΑΡ
• installation of the new radioactive source Co-60 in the IRCL irradiator
• minimization of the time required for calibration/results certificates issuing.
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electromagnetic fields inspections
GAEC is responsible for the protection of the general public and the environment from artificially produced nonionizing 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 2011 1.135 new electromagnetic emissions studies were submitted to GAEC. After their examination, 1.059
expert opinion certificates were issued.

Diagram 16: Progress in time of the electromagnetic emissions studies number submitted to GAEC
and the expert opinions number issued by GAEC during the years 2006 – 2011
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Environmental impact studies / reports
In 2011 the General Secretariats of each Region sent to GAEC 558 environmental impact studies. GAEC approved
586 studies. As was the case in previous years too, a number of studies examined were characterized as incomplete and corrections / additions were necessary.
Diagram 17: Progress in time of the number of environmental impact studies and
the number of expert opinions issued by GAEC during the years 2006 – 2011

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 twenty working
days period.
During 2011:

• the vast majority of high frequency measurements was performed in the vicinity of mobile phone base stations
(74,95 %), while a few measurements were performed in the vicinity of fixed telephony base stations (5,57 %)
and radio and TV antenna stations (19,48 %).

• the ex officio inspections amounted for almost 86 % of the total number of inspections performed in the vicinity
of antenna stations. GAEC is obliged to inspect ex officio, on a yearly basis at least 20% of the licensed antennas in urban areas.

• the 18,55 % 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.

• GAEC performed several inspections in antenna stations, following court orders.
• GAEC performed measurements (third time) at the International Athens Airport “El. Venizelos” (indoors and
outdoors) upon request submitted by IAA.
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Measurements results are being published at GAEC’s website. The results of 3.600 in situ inspections and measurements are easily accessed by visiting the address http://www.eeae.gr/gr/index.php?pvar=php/ni/ni&map=ni0.
Diagram 18: Number of requests and inspections performed

Diagram 19: Geographic allocation of inspections

Extremely low frequency electric and magnetic fields
In 2011 19 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 seven cases of non-compliance with the general
public exposure safety limits. The five out of seven 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. Two cases concerned antennas located in buildings within urban areas. 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.

• the accreditation for in situ EMF measurements was renewed according to the requirements of ELOT EN ISO/IEC
17025 standard (Certificate No. 117(3)).

Future actions
• development of the National Observatory for electromagnetic fields
• further authorization of external work groups to perform EMF measurements
• development of projects for assessing occupational exposure to ELF and RF fields using personal exposure
meters

• development of a programme for monitoring non-ionizing radiation emitting medical devices.
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legislative - regulatory work
GAEC is empowered to prepare regulatory documents in the fields of its competence. In this respect, GAEC issues
regulatory acts and proposes new legislation instruments. The same applies in cases of transposition of European
Directives to national legislation.
In 2011:

• with respect to the harmonization of the Greek legislation with the European Directive for the safety of nuclear
installations, actions were undertaken by GAEC aiming at the acceleration of the Directive implementation;

• an important part of a draft Ministerial Decision on “Basic requirements-conditions of nuclear safety and regulatory control of research reactors” was completed;

• the procedures for issuing the protocols for the inspection of digital radiography or computed radiography systems were completed. The Hellenic Medical Physicists Association (EFIE) and the Hellenic Radiological Society
(EAE) were consulted and expressed their agreement on these protocols;

• GAEC participated in the working group formed for proposing improvements in the licensing procedure of antenna stations;

• GAEC participated in the working group formed by the General Secretariat for Civil Protection on drafting the
Special plan of CBRN management (November 2011).

Future actions
• full harmonization of the national regulatory framework with the requirements of the Nuclear Safety Directive
and the completion of the Ministerial Decision drafting on “Main requirements-principles of nuclear safety and
regulatory control of research reactors”;

• preparation of Annex R, General Plan for Civil Protection “Xenokratis” revision;
• preparation of the supplementary legislation required for the operation of the National Observatory of electromagnetic fields (Regulation);

• preparation of the harmonization of the national legislation with the European Directive on spent fuel and radioactive waste management.
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education and training
GAEC provides education and training to radiation workers in the fields of radiation protection and nuclear safety
and security. The educational activities are fully supported by the experienced scientific personnel and state of the
art technical infrastructure.

GAEC recognized as IAEA’s Regional Training Center in Europe for Radiation, Transport
and Waste Safety
After the successful completion of the ΙΑEΑ Education and Training Appraisal (EduTA) mission to GAEC in 2008,
GAEC was recognized in 2011 as the IAEA’s Regional Training Center (in English language) in Europe for Radiation,
Transport and Waste Safety. A Long Term Agreement between the Government of the Hellenic Republic and the IAEA,
to support GAEC as a Regional Training Centre in Europe for Radiation, Transport and Waste Safety was signed on
July 11, 2011. This agreement is in the process of being ratified by the parliament of the Hellenic Republic.

GAEC educational activities
1. Provision of education and training courses to occupationally exposed workers in the medical, industrial
and research applications of ionizing radiation, to workers in radioactive material transport, in customs offices
and airports, where audits for illicit trafficking of radioactive sources are performed, as well as to people involved
in emergency response plans. In 2011 the following actions were implemented:
Certificates of knowledge competency in radiation protection issues for the non-medical staff of
ionizing radiation laboratories
During the year 2011, GAEC continued and completed an extensive programme of training in radiation
protection for the non-medical staff of ionizing radiation laboratories. In cooperation with other organizations
(e.g. universities, hospitals) and experts in the field of radiation physics, GAEC organized 18 3-day seminars
in 10 cities (Athens, Thessaloniki, Patra, Ioannina, Larissa, Agrinio, Irakleio, Kavala, Lamia, Tripoli). In total,
921 radiological technologists, occupationally exposed in medical laboratories, attended these seminars.
Following successful examinations, they obtained a certificate of knowledge competency in radiation
protection. For the purposes of these seminars, special educational material has been developed (textbook
and presentations files).
Also, GAEC Board decision was issued in 2011 including provisions for those that did not attend the
seminars for obtaining certificates of knowledge competency in radiation protection, as well as for the
nuclear medicine laboratories technical staff.
Training seminars for various professional groups
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2. Participation to 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 specialized training of Physicists in Medical – Radiation Physics. The Course duration
is three semesters and is attended by 10 to 15 physicists. The successful completion of all educational stages
leads to a Master’s Degree in Medical Radiation Physics. The 2011 Course begun in October and was attended
by 16 participants.
3. European Regional Training Centre of the International Atomic Energy Agency (IAEA) in the field of
radiation protection and safety of radiation sources.
GAEC hosts the Postgraduate Educational Course on Radiation Protection and the Safety of Radiation
Sources, co-organized 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 of related safety fundamentals
in order to become, in the course of time, qualified experts in their countries. Three cycles of the PGEC
have been successfully completed since 2003. The fourth cycle of Postgraduate Educational Course on
Radiation Protection and the Safety of Radiation Sources begun in October 2011 and was attended by 14
participants.

GAEC organizes international seminars in specialized fields of radiation protection, as well as in radiation
sources safety and nuclear security. In 2011 the following seminars have been organized:
International Training Course on operational coordination for effective response to detection
alarms, 14-18 March 2011, 13 participants coming from Zambia, Vietnam, South Africa, Malaysia,
Indonesia
International Workshop on Improvement of Education and Training in Nuclear Analytical
Techniques, 6 - 8 June 2011, 23 participants coming from Albania, Bulgaria, Croatia, Hungary,
Latvia, Lithuania, Former Yugoslav Republic of Macedonia, Montenegro, Romania, Slovenia, Serbia,
Ukraine (in cooperation with the National Technical University of Athens)
Regional Workshop on evidence based radiation oncology in gynaecological malignancies, 2125 November 2011, 20 participants coming from Armenia, Azerbaijan, Bosnia and Herzegovina,
Bulgaria, Croatia, Czech Republic, Georgia, Hungary, Kazakhstan, Kyrgyzstan, Moldova, Serbia,
Slovakia, Former Yugoslav Republic of Macedonia (in cooperation with the Metropolitan Hospital)
Additionally, GAEC offered on the job training to 10 scientists selected by IAEA, in the fields of radiation protection,
regulations, personal dosimetry, ionising radiation calibration and environmental radioactivity control.
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Sponsorships
GAEC sponsored the following educational actions: (α) the “Summer School” organized by the NCSR “Demokritos”
(4-15 July), (b) the publication of educational material entitled “Radiation protection lessons for operators of
ionizing radiation medical equipment”.
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research and development
GAEC’s work involves research activities, which support its main tasks and reinforce the scientific knowledge
and expertise of its personnel. Main indicators of GAEC involvement in research work are the research projects
undertaken and the publications/announcements in conferences.
a) Research programmes
GAEC participates in research programmes, taking advantage of European financial sources (e.g. 7th Framework
Programme) and opportunities of cooperation within European scientific networks. The current research
programmes are:
“Cooperation across Europe for Cd(Zn) Te based security” (COCAE)
The European research programme “Cooperation across Europe for Cd(Zn)Te based
security” started in October 2008. GAEC participates to this programme among nine
European partners. The project aims at the development of a portable spectroscopic
system based on Cd(Zn)Te crystals. It is funded by the European Commission
(FP7).
“TRASNUSAFE – Training Schemes on Nuclear Safety Culture”
As a member of the European ALARA Network (ΕΑΝ) and the European Training and
Education Radiation Protection Foundation (EUTERP), GAEC participates in the project
“Training Schemes on Nuclear Safety Culture” (TRASNUSAFE). The programme aims at
the development of training schemes related to the nuclear safety culture. It is funded by
the European Commission (FP7).
“Study on European Population Doses from Medical Exposure” (Dose Datamed 2)
The objectives of the programme “Study on European Population Doses from
Medical Exposure” (2011-2013) is to collect available data on the patient doses
from the radiodiagnostic procedures (X-ray and nuclear medicine) in the European Union and to facilitate the
further implementation of Radiation Protection 154. European Guidance on Estimating Population Doses
from Medical X-ray Procedure, published by the European Commission in 2008. It is funded by the European
Commission.
b) Internal technical reports
In 2011 two internal technical reports were published: the first one is entitled “Statistical analysis and
conclusions about the occupationally exposed doses the year 2010” and the second one “Guidelines on quality
assurance controls on digital radiodiagnostic systems”.
c) Publications
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
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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, Early Online, 1–4, DOI:10.3109/09553002.2011.595877
I. Kantemiris, P. Karaiskos, P. Papagiannis and A. Angelopoulos, “Dose and dose averaged LET comparison of
1H, 4He, 6Li, 8Be, 10B, 12C, 14N, and 16O ion beams forming a spread-out Bragg peak”, Med. Phys. 38 (12),
December 2011
M. Kalathaki, C. J. Hourdakis, S. Economides, P. Tritakis, N. Kalyvas, G. Simantirakis, G. Manousaridis, I. Kaisas, and
V. Kamenopoulou, “Comparison of Full Field Digital (FFD) and Computed Radiography (CR) mammography systems
in Greece, Radiation Protection Dosimetry, first published online August 4, 2011 doi:10.1093/rpd/ncr339
D. Nikodemova, M. Brodecki, E. Carinou, J. Domienik, L. Donadille, C. Koukorava, S. Krim, N. Ruiz-Lόpez, M.SansMerce, L. Struelens, F. Vanhavere, R. Zaknoune “Staff extremity doses in interventional radiology. Results of the
ORAMED measurement campaign”, Radiation Measurements, Volume 46, Issue 11, 2011, pp. 1210-1215
J.M. Bordy, J. Daures, M. Denozière, G. Gualdrini, M. Ginjaume, E. Carinou, F. Vanhavere “Proposals for the type
tests criteria and calibration conditions of passive eye lens dosemeters to be used in interventional cardiology and
radiology workplaces”, Radiation Measurements, Volume 46, Issue 11, 2011, pp. 1235-1238
I. Clairand, J.-M. Bordy, E. Carinou, J. Daures, J. Debroas, M. Denozière, L. Donadille, M. Ginjaume, C. Itié, C.Koukorava,
S. Krim, A.-L. Lebacq, P. Martin, L. Struelens, M. Sans-Merce, F. Vanhavere “Use of active personal dosemeters in
interventional radiology and cardiology: Tests in laboratory conditions and recommendations -ORAMED project”,
Radiation Measurements, Volume 46, Issue 11, 2011, pp. 1252-1257
L. Struelens, E. Carinou, I. Clairand, L. Donadille, M. Ginjaume, C. Koukorava, S. Krim, H. Mol, M. Sans-Merce,
F.Vanhavere “Use of active personal dosemeters in interventional radiology and cardiology: Tests in hospitals
–ORAMED project”, Radiation Measurements, Volume 46, Issue 11, 2011, pp. 1258-1261
Koukorava, C. Carinou, E., Ferrari, P., Krim, S.and Struelens, L., “Study of the parameters affecting operator doses
in interventional radiology using Monte Carlo simulations”, Radiation Measurements, Volume 46, Issue 11, 2011,
pp. 1216-1222
Krim, S., Brodecki, M., Carinou, E., Donadille, L., Jankowski, J., Koukorava, C., Domienik, J., Nikodemova, D.,RuizLopez, N., Sans-Mercé, M., Struelens, L. And Vanhavere F., “Extremity doses of medical staff involved in interventional
radiology and cardiology: Correlations and annual doses (hands and legs)”, Radiation Measurements, Volume 46,
Issue 11, 2011, pp. 1223-1227
Vanhavere, F., Carinou, E., Domienik, J., Donadille, L., Ginjaume, M., Gualdrini, G., Koukorava, C., Krim, S., Nikodemova,
D., Ruiz-Lopez, N., Sans-Mercé, M. and Struelens L., “Measurements of eye lens doses in interventional radiology
and cardiology: Final results of the ORAMED project”, Radiation Measurements, Volume 46, Issue 11, 2011, pp.
1243-1247
L. Donadille, E. Carinou, M. Brodecki, J. Domienik, J. Jankowski, C. Koukorava, S. Krim, D. Nikodemova, N.
Ruiz-Lopez, M. Sans-Mercé, L. Struelens, F. Vanhavere, R. Zaknoune, “Staff eye lens and extremity exposure in
interventional cardiology: Results of the ORAMED project”, Radiation Measurements, Volume 46, Issue 11, 2011,
pp. 1203-1209
E. Carinou, M. Brodecki, J. Domienik, L. Donadille, C. Koukorava, S. Krim, D. Nikodemova΄, N. Ruiz-Lopez, M. SansMercé, L. Struelens, F. Vanhavere, “Recommendations to reduce extremity and eye lens doses in interventional
radiology and cardiology”, Radiation Measurements, Volume 46, Issue 11, 2011, pp. 1324-1329
S. Vogiatzi, P. Kipouros and M. Chobis, “Establishment of dose reference levels for nuclear medicine in Greece”,
Radiation Protection Dosimetry, 2011, doi:10.1093/rpd/ncr307
G. Simantirakis, C. J. Hourdakis, S. Economides and P. Dimitriou, “Image quality and patient dose in computed
tomography examinations in Greece”, Radiation Protection Dosimetry, 2011, doi:10.1093/rpd/ncr282
Efstathopoulos E.P., Pantos I., Andreou M., Gkatzis A., Carinou E., Koukorava C., Kelekis N.L., Brountzos E.,
“Occupational radiation doses to the extremities and the eyes in interventional radiology and cardiology procedures”,
Br J Radiol., 2011 Jan;84(997), pp. 70-77.
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d) Presentations in conferences
Bly R., Jahnen A., Järvinen H., Olerud H., Vassileva J. and Vogiatzi S. “European population dose from
radiodiagnostic procedures – early results of Dose Datamed 2”, NSFS Conference, Reykjavίk, August 22-25,
2011
Bly R., Jahnen A., Järvinen H., Olerud H., Vassileva J. and Vogiatzi S., “Study on European Population Doses
From Medical Exposure (Dose Datamed 2) ENER/D4/181-2010”, DoReMi – Low Dose Research towards
Multidisciplinary Integration 1st Periodic meeting programme outline, Brussels, 4-6 July 2011
I. Pantos, C. Koukorava, E. Nigrianaki, E. Carinou, E. Tzanalaridou, E. P. Efstathopoulos, D. G. Katritsis, “Radiation
exposure of the operator during cardiac catheter ablation procedures”, 4th International Conference on
Experiments/Process/System/Modeling/Simulation/Optimization, 4th IC-EpsMsO, Athens, 6-9 July 2011
S. Vogiatzi, “Radiation protection in radionuclide therapies”, HAMP Workshop on Dosimetry and Radiation
Protection in radioisotope therapeutic treatments, Athens, 24 June 2011 (invited presentation)
A.Kavadella, C.Donta, K.Karayianni, E. Carinou, K.Tsiklakis and V. Kamenopoulou, “Effective dose estimation in
conventional and digital intraoral radiography”, 23rd Intersciplinary Approach to Paediatric Dentistry, Athens,
June 15-18, 2011 (oral presentation)
I. Kantemiris “Gel Dosimetry with Antiprotons”, 8th Workshop on Biological Effects of Antiprotons and Recent
Advances in Particle Beam Cancer Therapy, June 13 – 17, 2011, Varenna, Italy (oral presentation)
S. Sellner, M. H. Holzscheiter, I. Kantemiris, J. B. Petersen, N. Bassler, “PyTRiP – an open source TriP front-end”,
PTCOG 50, Philadelphia, May 8 – 14, 2011
I. Pantos, C. Koukorava, E. Nigrianaki, E. Carinou, E. Tzanalaridou, E. P. Efstathopoulos, D. G. Katritsis, “Radiation
exposure of the operator during cardiac catheter ablation procedures”, 4th International Conference on
Experiments/Process/System/Modeling/Simulation/Optimization, 4th IC-EpsMsO, Athens, 6-9 July 2011
S. Vogiatzi, “Radiation protection in radionuclide therapies”, HAMP Workshop on Dosimetry and Radiation
Protection in radioisotope therapeutic treatments, Athens, 24 June 2011 (invited presentation)
A.Kavadella, C.Donta, K.Karayianni, E. Carinou, K.Tsiklakis and V. Kamenopoulou, “Effective dose estimation in
conventional and digital intraoral radiography”, 23rd Intersciplinary Approach to Paediatric Dentistry, Athens,
June 15-18, 2011 (oral presentation)
I. Kantemiris “Gel Dosimetry with Antiprotons”, 8th Workshop on Biological Effects of Antiprotons and Recent
Advances in Particle Beam Cancer Therapy, June 13 – 17, 2011, Varenna, Italy (oral presentation)
S. Vogiatzi, “The role of the radiopharmacist in a nuclear medicine laboratory”, 15th Panhellenic Pharmaceutical
Congress, Athens, 13-15 May 2011 (invited presentation)
S. Vogiatzi, “Radiation protection in everyday practice. Hygiene and safety in Nuclear Medicine departments”,
22nd Conference of the Hellenic Society of Nuclear Medicine, Alexandroupoli, 8-10 April 2011 (invited
speaker)
I. Kantemiris, C. Pafilis, V. Kamenopoulou and P. Dimitriou, “The new BSS definitions of the Radiation Protection
Professions and their effect on the Greek Legislation”, EUTERP Workshop, Radiation protection training in
Europe - the next steps, March 28-30, 2011, Ayia Napa, Cyprus.
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international relations
GAEC, as the national competent authority in the fields of radiation protection and nuclear safety, represents
the country in European and international scientific fora. Within this scope, participation in a series of important
meetings and events, held last year, enhanced its cooperation channels with international experts and authorities.
In detail:
5th Review meeting of the IAEA Convention on Nuclear Safety
The 5th Review meeting of the IAEA Convention on Nuclear Safety was held in Vienna from 4 to 14 April
2011. GAEC, as the national competent authority on nuclear safety, ensures compliance with the terms of
the Convention, including the submission of the national report, the provision of answers to questions posed
from other countries, as well as the questioning of other countries. Moreover, GAEC is informed for the nuclear
safety status of other countries. During the 5th Review meeting, the compliance of Greece with the Convention
on Nuclear Safety was confirmed. The relevant files are available at the web address: http://www.eeae.gr/gr/
index.php?menu=2&fvar=html/president/_ana_dt_20_04_2011
Preparation and submission of the National Report regarding the Joint Convention on Radioactive
Waste Management and Spent Fuel Management
GAEC prepared and submitted to IAEA the national report required by the Joint Convention on the Safety of
Spent Fuel and on the Safety of Radioactive Waste Management. The review process of the reports submitted
by member states will be completed within 2012.
International peer review
GAEC completed in the end of 2011 the self-assessment of the national regulatory framework for radiation
protection and nuclear safety, as well as of its role and activities, which was the first phase of the international
peer review mission scheduled to be conducted in 2012 (Integrated Regulatory Review Service Mission, IRRS).
To this end, a seminar for GAEC personnel was organized in Athens (18-19 April 2011) and the IAEA SelfAssessment Tool was used. A preparatory meeting for the mission, attended by the Head of the experts’ team
and IAEA representatives, was organized in Athens (29-30 September 2011).
Official visit in Bulgaria
An official visit of GAEC delegation,
led by GAEC Chairman, Dr. Christos
Housiadas, was organized in Bulgaria
on 3 and 4 October 2011, upon an
invitation from Dr. Sergey Tzotchev,
Chairman of the Bulgarian Nuclear
Regulatory Agency (BNRA). The
programme included meetings with
BNRA leaders and senior staff, a visit
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at the National Centre for Radiobiology and Radiation Protection (NCRRP), a visit at the Kozloduy NPP and a
meeting with the senior management team of the plant. The agenda items included primarily the activities of
GAEC and BNRA, as well as nuclear safety and emergency response.
Scientific conferences – events
the Annual meeting of the international scientific network “Association for the Promotion of Quality Control
in Radiotoxicological Analysis” (PROCORAD) was successfully hosted from 22 to 24 June 2011 in Rhodes
island. The meeting was attended by 67 participants and 10 accompanying persons.

the organization of the “Workshop on European Population Doses from Medical Exposure” (Athens, 24-26
April 2012), under the EC-funded programme “Study on European Population Doses from Medical Exposure”
(Dose Datamed 2), was prepared by GAEC.
Also, GAEC was represented in the following international events:
First Regulatory Conference on Nuclear Safety in Europe
On June 28 and 29, 2011, the First Regulatory Conference on Nuclear Safety in Europe was organized in
Brussels by the European Nuclear Safety Regulators Group (ENSREG).
International conference “Twenty-five years after the Chernobyl disaster. Safety for the future”
The 25th anniversary of the Chernobyl nuclear accident was commemorated by the international conference
“Twenty-five years after the Chernobyl disaster. Safety for the future”, organized in Kiev (20-22 April 2011).
23th Regulatory Information Conference, RIC 2011
The 23th Regulatory Information Conference was organized in Washington from 8 to 10 March 2011. This is
an annual meeting organized by the Nuclear Regulatory Commission, (NRC).
Moreover:
GAEC represents Greece to:
the European Union. Indicatively: EURATOM Treaty Art. 31, 35, 36, 37, European Nuclear Safety Regulators
Group, EURDEP – European Radiological Data Exchange Platform, ECURIE - European Community Urgent
Radiological Information Exchange.
IAEA. Indicatively: Convention on Nuclear Safety, Joint Convention on Waste Management, Steering
Committee for Educational Training, Early Notification and Assistance Convention, Technical Cooperation
Group of Experts.
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Nuclear Energy Agency and OECD. Indicatively: Steering Committee for Nuclear Energy, Committee on the
Safety of Nuclear Installations, Committee on Radiation Protection & Public Health
international joint committees
European scientific networks, such as the European ALARA Network, the European Radiation Dosimetry
Group (EURADOS).
GAEC is the National Contact Point for EURATOM special programme of the EC 7th Framework Programme.
GAEC personnel participates in scientific networks/working groups, such as:
European Nuclear Safety Regulators Group (ENSREG)
Heads of the European Radiological Protection Competent Authorities (HERCA)
European Radiation Dosimetry group (EURADOS)
 uropean ALARA Network (ΕΑΝ) and its sub-networks: European Radiation Protection Authorities Network
E
(ERPAN), Medical ALARA Network (ΕΜΑΝ).
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public information
The importance of the accurate information on radiation protection and environmental radioactivity monitoring
issues was made clear during the Fukushima nuclear accident. The public information actions implemented by
GAEC in relation with the nuclear accident are described in the relevant chapter of this report (page 26).
Furthermore in 2011:

• GAEC issued information material regarding internal dosimetry, the monitoring
of environmental radioactivity and the radon issue, both in Greek and in English
language;

ΕΛΛΗΝΙΚΗ
ΕΠΙΤΡΟΠΗ
ΑΤΟΜΙΚΗΣ
ΕΝΕΡΓΕΙΑΣ

• content updates and technical improvements were made at GAEC website. The
number of visits at GAEC website was 251.185;

• Facebook, Twitter και Slideshare accounts were created for GAEC;
• responses were given to 39 requests submitted in the context of parliamentary
audits. These requests concerned mainly administrative and
financial management issues, operation of medical systems
emitting ionizing radiation, operation of nuclear power plants,
especially after the Fukushima nuclear accident, as well as the
operation of systems emitting electromagnetic fields;
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Information event “Dosimetry and Radiation Protection in new
therapeutical applications of radioisotopes”, Aretaieion Hospital,
24 June 2011.
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