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Greek Atomic Energy 
Commission (EEAE)

• National regulatory authority for radiation protection and
nuclear safety.

• Ensures:

- the reliability of the implemented radiation
protection system,

- the consolidation of the radiation protection as a
culture for safety,

- the orderly and safe operation of important sectors
of the economy related to the use of radiation
sources.
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Greek Atomic Energy 
Commission (EEAE)

• EEAE prioritizes the establishment of a systematic method 
for the evaluation of:

- the implemented radiation protection system,

- the actions of the regulatory authority. 

• A set of quantitative and qualitative performance 
indicators was selected. 
Their efficiency and effectiveness are discussed. 
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Materials and 
methods



www.eeae.gr

Selection of 
indicators
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Five indicators were 
identified and 
evaluated
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Indicators related to dose values
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Significant incidents

The assessment of the indicator is based on:

• incidents and accidents: 

• in medical exposures 
(e.g., overexposure of radiotherapy patients),

• in industrial radiography 
(e.g., irradiation of the public and workers due to non-
return of the radiation source to a safe position)

• incidents in the scrap metal cycle 
(e.g., melting of sources in steel industries)
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Findings from safety assessments 
and inspections

A performance indicator was calculated for
radiology, nuclear medicine, and radiotherapy
facilities for the period 2015-2019

• For facilities of the same type, the frequency
of each finding category was calculated as the
ratio of the number of findings to the number
of the facilities

• The impact of the findings was considered by
using a weighting factor related to the
associated radiological risk with values ranging
from 0 (negligible risk) to 1 (high risk).
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Percentage of dwellings with 
radon concentrations higher 
than the reference level

• The radon concentration in dwellings is directly
related to the level of the public exposure to
ionizing radiation.

• Radon concentration values were retrieved from
the national radiation database and compared to
the reference value of 300 Bqm-3.
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Radioactive isotope concentrations 
in drinking water exceeding the 
corresponding limits

• EEAE keeps a record of measurements of radioactive
isotope concentrations (Bq/L) in drinking water which
are performed by

✓ EEAE Environmental Radioactivity Monitoring
Department

✓ authorized laboratories countrywide.

• The measurements are compared to the derived
concentrations as defined in the national legislation.
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Collective dose of 
occupationally 
exposed workers

• Most evident change in the field 
of interventional cardiology 
~ 0.75 personSv 

• Information campaigns performed 
to raise awareness about the 
levels of occupational exposure, 
including the new dose limit for 
the lens of the eye. 
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Collective dose of the Greek population due to medical 
exposures 

Diagnostic 
radiology

• radiography

• mammography

• fluoroscopy

• computed 
tomography (CT)

Nuclear
medicine

• SPECT

• PET

examinations

Interventional 
procedures

• Cardiology 

• Radiology

Therapeutic procedures were not considered
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• The collective dose was estimated equal to 18610 personSv. 

✓ Largest contribution from CT examinations.

✓ Contribution of Interventional and fluoroscopy 
procedures: 7% and 0.5%, respectively. 

• Collective dose from nuclear medicine procedures: 
1160 personSv with major contributor the myocardial SPECT 
examinations using 201Tl 

Collective dose of the Greek population due to medical 
exposures 

Data collected from medical facilities (e.g., number of the 
diagnostic or interventional radiology procedures performed 
annually and corresponding mean effective dose) and in-situ 
measurements
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Collective dose of the Greek 
population due to medical 
exposures 

The evolution of the 
indicator values with 
time provides 
important information 
regarding radiation 
safety in facilities 
performing medical 
exposures.

The estimation is a 
time consuming and 
demanding procedure 
making regular 
monitoring not 
feasible.
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Significant 
incidents

• 16 alarms related to detected radioactivity in loads
of scrap metal were recorded in the period 2017-
2019.

• The increase in the recorded alarms observed may
be attributed to:

- an actual increase in the loads of scrap metal
with radioactivity levels above the alarm
triggering threshold, or

- the effectiveness of the training of the staff of
the scrap metal yards on the proper
implementation of detection techniques.
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Significant incidents

• The number of significant incidents reported to EEAE
by the undertakings is very limited.

• Related information and data are analyzed
anonymously, and the actions taken as well as the
lessons learnt are published at EEAE website.

• The undertakings may associate the reporting of
incidents with possible sanctions.

• Monitoring of this performance indicator over time
seems currently non applicable.
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Safety assessments 
and inspections in 
facilities performing 
medical exposures

• The mean indicator values for the nuclear medicine and
radiotherapy facilities are higher than the corresponding value for
the radiology facilities.

• Higher radiation risk associated with the practices implemented
in these fields and, consequently, with the recorded findings.

• A wider range of indicator values is observed for the radiotherapy
facilities (SD = 0.82) introducing the need for a more systematic
monitoring and evaluation of the related findings.
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Average concentration of radon in 
dwellings

• The weighted average radon concentration value 
in dwellings was estimated equal to 56 Bq/m3

• The effective dose received by the Greek 
population was found equal to 1.8 mSv/y 

• Radon concentrations present a strong 
dependence on the geographical region of the 
dwellings. 

• The factor mostly affecting radon concentration is 
the year of construction of the dwellings.
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Percentage of dwellings with 
radon concentrations higher 
than the reference level

• The indicator’s values can be easily calculated on
an annual basis and monitored over time.

• The calculation could be also extended within
each geographical or administrative region
countrywide.

• The related results will be used as feedback
information to systematically update the
corresponding action plan and evaluate the
effectiveness of its implementation.
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Radioactive isotope concentrations 
in drinking water exceeding the 
corresponding limits

5 cases were recorded in the period 2018-
2020 with the radioactive isotope 
concentration values in drinking water 
exceeding the limit of 0.1 mSv/y
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Suggested frequency for the indicators’ assessment
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• The selection of performance indicators is a big
challenge due to the various interdependencies
between the regulators and the organizations
involved.

• The indicators can be effectively calculated
using data from the national database and
regulatory inspections and to be monitored
over time.

Challenge: To keep the national registry
continuously updated for all types of occupational
and working categories.
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• The selection of performance indicators and
the determination of the frequency of their
calculation should be based on the type and
availability of the data kept by the authority,
the structure of the database and the fill level.

✓ The estimation of the collective dose to the Greek 
population due to medical exposures is a 
demanding and time-consuming procedure

✓ The frequency and severity of significant incidents 
is difficult to monitor over time due to the limited 
reported cases.
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