IAEA-NS-IRRS-2012/02
ORIGINAL: English

INTE GRATED
REGULATORY

REVIEW SERVICE (IRR S)
MISSION

TO

GREECE

Athens, Greece

20 to 30 May 2012

DEPARTMENT OF NUCLEAR SAFETY AND SECURITY

& \

)

& iy V%,

SURRYS

oo:f;i"-—-. *rr'.'ﬁ "/»5
%’U[ato.(s‘?‘éi




INTEGRATED REGULATORY REVIEW SERVICE (IRRS)
REPORT TO
THE GOVERNMENT OF GREECE

Athens, Greece

20 to 30 May 2012



%
&

g}EﬁQJ
W Serdt

UR RS

<
S
%

é’l-’]é'toﬁ,' i

2

INTEGRATED REGULATORY REVIEW SERVICE (IRRS)
REPORT TO
THE GOVERNMENT OF GREECE

Mission date: 20 - 30 May 2012

Regulatory body: Greek Atomic Energy Commission E&A
Location: Athens, Greece

Organized by: International Atomic Energy AgencyER)

IRRS REVIEW TEAM

Tom RYAN Team Leader (Ireland)

Peter JOHNSTON Deputy Team Leader (Australia)
lan BARLOW Reviewer (United Kingdom)
Anna FRANZEN Reviewer (Sweden)

Jussi HEINONEN

Reviewer (Finland)

Simone KODLULOVICH

Reviewer (Brazil)

Muralidhar KRISHNAMACHARI

Reviewer (India)

Marie Line PERRIN

Reviewer (France)

Luis JOVA SED

Reviewer (Cuba)

Hazem SUMAN

IRRS Coordinator (IAEA)

Trevor BOAL

IRRS Deputy Coordinator (IAEA)

Ibrahim SHADAD

Reviewer (IAEA)

Rodrigo SALINAS

Reviewer (IAEA)

Tom ALEXANDER

IRRS Administrative Secretary (IAEA)

IAEA-2012



Contents

EXECUTIVE SUMMARY ..o et 1
[. INTRODUCTION ..ottt e e e e e e 3
[I. OBJECTIVES AND SCOPKE. ...ttt 4
[II. BASIS FOR THE REVIEW ... 5
1. RESPONSIBILITIES AND FUNCTIONS OF THE GOVERNMENT .. .....cccccooe. 7
1.1. NATIONAL POLICY AND STRATEGY FOR SAFETY ...ccooiiiiiiiiiiiiiiiiiiiiinne 7
1.2. ESTABLISHMENT OF A FRAMEWORK FOR SAFETY ..ccccoiiiiiiiiiiiiiiiiinnns 7
1.3. ESTABLISHMENT OF A REGULATORY BODY ......occmiiiiiiiiiieiiiiiiiiiiiiinns 10
1.4. INDEPENDENCE OF THE REGULATORY BODY .....commmieimiiriiiiiiiinnnnn 11
1.5. PRIME RESPONSIBILITY FOR SAFETY .....ottimmemeiiiieeeiis 12
1.6. COMPLIANCE AND RESPONSIBILITY FOR SAFETY .cceeiiiiiiiiiiieee 13
1.7. COORDINATION OF AUTHORITIES HAVING RESPONSIBITIES FOR
SAFETY WITHIN THE REGULATORY FRAMEWORK.........comuiiiiiiiinen. 13

1.8. PROVISION FOR THE DECOMMISSIONING OF FACILITEEAND THE
MANAGEMENT OF RADIOACTIVE WASTE AND SPENT FUEL ........... 14

1.9. COMPETENCE FOR SAFETY w...ooomrvooeteemaessossesssesseesssesssssssessssssons 14
1.10. PROVISION OF TECHNICAL SERVICES ......coooerveecreereecreseeeeresrenenons 15
GLOBAL NUCLEAR SAFETY REGIME ......coouvucrereeeeeeeseeeeeessesssessessssseene 16
2.1. INTERNATIONAL OBLIGATIONS AND ARRANGEMENTS FOR
COOPERATION .....oovvoevirveaessessessseeemass s esssesssses s nessons 16
2.2.  SHARING OF OPERATING EXPERIENCE AND REGULATORY
EXPERIENCE .....ooovviiveecveaesossesessoeeemmss s sssesss s ssnnesss 16
RESPONSIBILITIES AND FUNCTIONS OF THE REGULATORY BO DY....... 18
3.1. ORGANIZATIONAL STRUCTURE OF THE REGULATORY BODAND
ALLOCATION OF RESOURGCES ........oooeverreereeeseeeeseesseessssseeseeseessenesen 18
3.2. EFFECTIVE INDEPENDENCE DURING CONDUCT OF REGATORY
ACTIVITIES oo eese s seanensenees 19
3.3. STAFFING AND COMPETENCE OF THE REGULATORY BODY.......... 20

3.4. LIAISON WITH ADVISORY BODIES AND SUPPORT ORGAKATIONS21
3.5. LIAISON BETWEEN THE REGULATORY BODY AND AUTHOR.ED

PARTIES ...t e e e e e e e e e e e e e et e ettt bbb bnnnnnrrrannnnns 21
3.6. STABILITY AND CONSISTENCY OF REGULATORY CONTRD............ 21
3.7. SAFETY RELATED RECORDS ......outttiiiiie ettt 22
3.8. COMMUNICATION AND CONSULTATION WITH INTERESTED

PARTIES ...t e e e e e e e e e e e e e et ettt bbb bnnnnnnerannnnns 23
MANAGEMENT SYSTEM OF THE REGULATORY BODY ....cccet vovviiiiiiiiiiiiinns 24
4.1, QUANLY SYSIEMIS. ...ttt e e e e e e e e e e e e e e e e e eees 24
4.2. INTEGRATED MANAGEMENT SYSTEM ......uutiiiimmmeiiiiiiiiiiiiiiiiiieeeeaeeeeeens 25
4.3, SAfELY CUIUIE ...t 28
AUTHORIZATION ...ttt e e e e e e e e e e e eaaaaeaeeas 29
REVIEW AND ASSESSMENT ..ottt e e eeeeeeaeees 34



N 1\ 151 o =l O I [ ] RSSO 35
7.1. INSPECTION PROGRAMME AND THE GRADED APPROACH............. 35
7.2, INSPECHION FESUILS ... err e e e e e e e e 36
8. ENFORCEMENT ..ottt ettt e e e e e e e e e e e bbb eeeees s e e e anns 37
9. REGULATIONS AND GUIDES .......cooi it 39
9.1. PROCESS FOR DEVELOPING REGULATIONS AND GUIDES.............. 39
9.2. EXISTING REGULATIONS AND GUIDES .......ctteeeeiiiieeeeeiiiiieecciiiiee 40
10. EMERGENCY PREPAREDNESS AND RESPONSE........ccccooeiiiiiiiniiiiiiiiieeeeee 44
10.1. BASIC RESPONSIBILITIES ...ootiiiiiiiieiieeeee e 44
10.2. FUNCTIONAL REQUIREMENTS ......cciiiiiiii ittt 46
10.3. REQUIREMENTS FOR INFRASTRUCTURE ... eeeeeiiiiiiiiiiiriieeenen 51
11. TRANSPORT OF RADIOACTIVE MATERIAL .....cuttiiiiiies ceeeeeeeeeeeeeeeeeiiieeeeeee 54
11.1. REGULATIONS AND THE GLOBAL NUCLEAR SAFETY REBIE ......... 54
11.2. Competent AULNOIILY .......iiei e e e e e e e e e e e e nnaneeeennnnes 56
11.3. RESPONSIBILITY FOR SAFETY oottt 75
11.4. Delivery and coordination of regulatory fuQos.............ccccccceceiiiiinieeeeeeen, 58.
11.5. Operational Activities and Compliance ASSGEAN...............ooeeeiiiiiiiirininnenne. 58
12. CONTROL OF MEDICAL EXPOSURES ........ccoiiiiiiimeeeeee e 63
12.1. RESPONSIBILITIES .....utiiiiiiiiiiiiiiiieeeeseeeeeeeeee e e e e e e e e e e e e s s s s sssnssnesreeeeeeaeeas 63
12.2. Justification of medical EXPOSUIES...cceeiieviveeeiiiiiiiieie e eeeeeeeee 65
12.3. Optimization of protection and Safety ......c......uuvveeiiiiiiiniiiiiieeeeeeee, 65
13. OCCUPATIONAL RADIATION PROTECTION .....ccutiiiiiies coiniiiiriiinieieieeeeeeaaeaeeens 66
13.1. LEGAL/REGULATORY FRAMEWORK .........ccimmeeeeeeeeeeeeeeciiiivieeeeee 66
13.2. GENERAL RESPONSIBILITIES OF REGISTRANTS, LISEEES AND
EMPLOYERS ...ttt ettt ettt e e e e e e e e e e e e e s s s nneaee s 67
13.3. GENERAL RESPONSIBILITIES OF WORKERS....iiiiiiiiiiiiiiiieiieenn..... 68
13.4. REQUIREMENTS FOR RADIATION PROTECTION PROGRAMES ....... 68
13.5. MONITORING PROGRAMME TECHNICAL SERVICES. .............cooeeine 70
14. CONTROL OF RADIOACTIVE DISCHARGES AND MATERIALS FOR
CLEARANCE ...ttt ettt e e e e e e e e e e e e e e e s e s sttt b saeeeaaeseeeeannnnnns 72
15. ENVIRONMENTAL MONITORING ASSOCIATED WITH
AUTHORIZED PRACTICES FOR PUBLIC RADIATION PROTECTI ON
PURPOSES ...ttt ettt et e e e e e s s bbb e eee e 73
16. CONTROL OF CHRONIC EXPOSURES AND REMEDIATION ...... .ccccccvvvinnnee. 75
17. POLICY ISSUES DISCUSSIONS......ccttitiiiiiiiii e 78
17.1. INDEPENDENCE OF THE REGULATORY BODY ....commiiiiiiiiiaiiiiiiiiinnnns 78
17.2. LONG TERM POLICY ON MANAGEMENT OF RADIOACTIVBNASTE. 78
17.3. CLINICAL AUDIT ...ttt ee et e e e e e e e e e e e e e s seenreeeees 80
APPENDIX T LIST OF PARTICIPANTS ... 82
APPENDIX Il MISSION PROGRAMME ......cutitiiiiiiiiiiiiiiiiiiiiiiireeeee et a e e e e e 83
APPENDIX I SITE VISITS oot 86



APPENDIX IV
APPENDIX V

APPENDIX VI
APPENDIX VII

LIST OF MISSION COUNTERPARTS ... e 90
RECOMMENDATIONS, SUGGESTIONS AND GOOD

PRACTICES

GAEC REFERENCE MATERIAL USED FOR THE RE VIEW ........ 98
IAEA REFERENCE MATERIAL USED FOR THE R EVIEW........ 104

Vi



EXECUTIVE SUMMARY

At the request of the Government of the Hellenip@dic, an international team of senior
safety experts met representatives of the Greekist&nergy Commission (GAEC) from 20
to 30 May 2012 to conduct an Integrated RegulaReyiew Service (IRRS) mission. The
mission took place at the headquarters of GAECgraAaraskevi, Attica.

The purpose of this IRRS mission was to reviewetfectiveness of the Greek framework for
safety within the competence of GAEC. The reviewnpared the Greek regulatory

framework for safety against IAEA safety standaadshe international benchmark for safety.
The mission was also used as an opportunity toagagdinformation and experience between
the IRRS review team members and the GAEC countsrigathe areas covered by the IRRS.

The IRRS Review team consisted of nine senior e¢gry experts from nine IAEA Member
States, four IAEA staff members and an IAEA adntmaisve assistant. The IRRS Review
team carried out the review in the following areessponsibilities and functions of the
government; the global nuclear safety regime; resiiities and functions of the regulatory
body; the management system of the regulatory btiay;activities of the regulatory body
including the authorization, review and assessmespection and enforcement processes;
development and content of regulations and guidegrgency preparedness and response;
transport, control of medical exposure, occupatiorediation protection, control of
radioactive discharges and materials for clearame@ronmental monitoring associated with
authorized practices for public radiation protectipurposes and the control of chronic
exposures and remediation.

The IRRS mission also included the following regoig policy issues for discussion:
independence of the regulatory body, long termcyabtn waste management, clinical quality
audits. The IRRS review addressed the facilitied activities regulated by GAEC which
involve radiation sources in addition to the wastenagement facilities. The research reactor
GRR-1 in the National Centre for Scientific ResbafdCSR) “Demokritos” was out of the
scope of this IRRS review, but will be includedlie follow-up mission.

The mission included observations of regulatoryivdaets and a series of interviews and
discussions with GAEC staff and other organizatitméelp assess the effectiveness of the
regulatory system. These activities included olest@us of inspections and/or surveillance
visits to the Public Hospital “Attikon” (intervemtnal radiology, nuclear medicine), NCSR
waste facility, IFET industrial irradiator, BIOKOSDBE cyclotron facility, and Hospital
“Hygeia” (radiotherapy).

The IRRS team members observed the working practiceing inspections carried out by
GAEC, including discussions with the licensee pensgb and management. In addition the
IRRS team observed an emergency exercise whichcarzducted with representatives from
multiple organizations.

GAEC provided the IRRS review team with advancddresce material and documentation
including the results of its self-assessment inaaas within the scope of the mission.
Throughout the mission, the IRRS Review team wasnebed full cooperation in its review of
regulatory, technical and policy issues by all igartThe staff of GAEC was very open and
candid in their discussions and provided the fuleacticable assistance.

The IRRS review team identified a number of goaatpces and made recommendations and
suggestions where improvements will enhance thect¥eness of the regulatory framework
and functions in line with the IAEA Safety Standardhe IRRS Team recognized that the



action plan prepared by GAEC as a result of theasslessment was broadly correlated with
the IRRS findings.

The main observations of the IRRS Review team wexdollowing:

*» The IRRS Team has concluded that while the Greekefdmnent’'s commitment to
safety is being demonstrated through its actidmes,development of a comprehensive
national policy and strategy expressed in a codatdd statement would provide a
valuable framework and guidance for future actiongrms of safety.

» GAEC has effective independence. The Greek govamhimes ensured that GAEC is
effectively independent in its safety related diecisnaking and that it has functional
separation from entities having responsibility mierests that could unduly influence
its decision making.

Among the strengths/good practices identified lgyIRRS review team were the following:

» Greece actively participates in the global safetyime including all relevant safety
conventions;

 There is a real time monitoring of radioactivitywéds at border posts in support of
Customs and the detection of illicit traffickingdaat various locations in the country
by means of a network of telemetric stations, whodntributes significantly to
identifying the initial phase of a potential radat emergency, due to events within or
outside the country;

* GAEC exhibits a strong commitment to education @aching in radiation protection.

The IRRS Review team identified issues warrantitbgndion or in need of improvement and
believes that consideration of these would enhémeeverall performance of the regulatory
system.

* The Radiation Protection Regulations require updato bring them in line with the
current IAEA Safety Requirements. Consideratiorusdhde given to the adoption of a
more flexible hierarchy of safety regulations.

 The IRRS Team observed that the legal framewodated, lacks the flexibility of a
risk-based regulatory framework which provides dograded approach to safety and
has gaps particularly with respect to waste andmetissioning.

* The development and implementation of an integrabethagement system requires
senior management commitment to allocate sufficiesburces with the appropriate
authority, and to actively involve all staff.

* The prime responsibility for safety, the resporigibs of employers and workers with
respect to occupational exposure, and respongbilivith respect to emergency
preparedness and response need to be expliciilynassin the legal and regulatory
framework for safety.

The IRRS Review team findings are summarized ineXplx V.

A press conference was conducted at the end ahibsion, and press releases by IAEA and
GAEC were issued.



|. INTRODUCTION

At the request of the Government of the Hellenip@dic, an international team of senior
safety experts met representatives of@neek Atomic Energy Commissi@@AEC) from 20
to 30 May 2012, in order to conduct an Integratezju®atory Review Service (IRRS)
Mission. The mission took place at the headquade@GAEC in Agia Paraskevi and included
site visits.

The review mission was formally requested by GAEGeptember 2009. preparatory mission
was conducted from 29 to 30 September 2011 at GRéadquarters to discuss the objective,
purpose and consequently the preparations of tieweas well as its scope in connection
with the areas regulated by GAEC and selectedysafgtects.

The IRRS Review team consisted of nine senior eggry experts from nine IAEA Member
States, four technical staff members from the IA&# one IAEA administrative assistant.
The IRRS Review team carried out the review of GAHC the following areas:
responsibilities and functions of the Governmentiobgl nuclear safety regime;
responsibilities and functions of the regulatorydyo the management system of the
regulatory body; the activities of the regulatodly for including the authorization, review
and assessment, inspection and enforcement precessggilations and guides; emergency
preparedness and response. In addition, the IRR&eWReeam reviewed the following
thematic areas: transport, control of medical expmsoccupational radiation protection,
control of radioactive discharges and materials dt@arance, environmental monitoring
associated with authorized practices for publi¢at@oh protection purposes and the control of
chronic exposures and remediation.

In addition, the following policy issues were adsied: independence of the regulatory body,
long term policy on waste management and clinicality audits.

GAEC conducted a self-assessment in preparatiorthiormission. The results of its self-
assessment and supporting documentation were a\a the team as advance reference
material for the mission. During the mission th&RERreview team performed a systematic
review of all topics by reviewing the advance refere material, conducting interviews with
management and staff from GAEC as well as extevrgdnizations, and performed direct
observation of GAEC working practices during indmets. Meetings with other
organizations involved in the national regulatarfrastructure for safety were also organized,
including the General Secretariat of Research ahiology of the Ministry of Education,
Lifelong Learning and Religious Affairs, the Minigtof Health, the General Secretariat of
Civil Protection, the Prefecture of Attiki and tBeistoms Office at Piraeus Port.

All through the mission the IRRS team received #g&neand open co-operation from GAEC,
guestions from the IRRS team members were fullywansd, documents requested were
presented and explained.

! The Term “Regulatory Body” is defined in the IAE®afety Glossary asat authority or a system of
authorities designated by the government of a Sdatdaving legal authority for conducting the regfory
process, including issuing authorizations, and #sr regulating nuclear, radiation, radioactive wasand
transport safety



. OBJECTIVES AND SCOPE

The purpose of this IRRS mission was to conduetveew of the Greek regulatory framework
for safety for its effectiveness, and to exchang@rimation and experience in the areas
covered by the IRRS. The IRRS review scope incluaedadiological facilities and activities
regulated by GAEC including waste facilities.

During the preparatory meeting it was agreed nand¢tude the regulatory functions relating
to the research reactor of the NCSR “Demokritosthiis IRRS mission, since this research
reactor has been shut down since 2004 and is undgr refurbishment. There has been an
international tender for the first phase of theureishment project, which has been almost
completed. The highly enriched fuel has been ergort was agreed to include the research
reactor in the follow-up mission.

It is expected that the IRRS mission will facilgategulatory improvements in Greece and
other Member States from the knowledge gained apeéreences shared by GAEC and the
IRRS reviewers and through the evaluation of thecéizeness of the Greek regulatory
framework and its good practices.

The key objectives of this mission were to enhamadiation safety and emergency
preparedness and response by:

Providing GAEC, through completion of the IRRS di@®aire, with an opportunity
for self-assessment of its activities against |1A&aflety standards;

Providing Greece (GAEC) with a review of its redaly programme and policy
issues relating to radiation safety and emergeneggredness;

Providing Greece (GAEC) with an objective evaluatiof its radiation safety and
emergency preparedness and response regulatomgtiestiwith respect to IAEA
safety standards;

Contributing to the harmonization of regulatory aggrhes among IAEA Member
States;

Promoting the sharing of experience and exchand¢gesebns learned,

Providing reviewers from IAEA Member States and tREA staff with opportunities
to broaden their experience and knowledge of their fields;

Providing key GAEC staff with an opportunity to diss their practices with
reviewers who have experience with different pradiin the same field,;

Providing Greece (GAEC) with recommendations argfyestions for improvement;

Providing other States with information regardingod practices identified in the
course of the review.



[ll. BASIS FOR THE REVIEW

A) PREPARATORY WORK AND IAEA REVIEW TEAM

At the request of the Government of the Hellenipidic, a preparatory meeting for the
Integrated Regulatory Review Service (IRRS) wasdaoted from 20 to 30 May 2012. The
preparatory meeting was carried out by the appodiifieam Leader Mr Tom Ryan, and the
IRRS IAEA Team representatives, Mr Ahmad Al KhahipbeMr David Graves, and Mr
Rodrigo Salinas.

The IRRS mission preparatory team conducted extertiscussions regarding the regulatory
programme and policy issues with the senior managémf GAEC represented by Mr

Christos Housiadas, Chairman of GAEC, and otheiosemanagement and staff. The

discussions resulted in agreement that the follgvareas were to be reviewed by the IRRS
mission:

* The core modules 1 to 10 with the regulatory fuoreti covering radiation sources and
waste facilities;

* Transport;

» Control of medical exposure;

* Occupational radiation protection;

» Control of radioactive discharges and materialscfearance;

* Environmental monitoring associated with authorizeectices for public radiation
protection purposes;

* The control of chronic exposures and remediatiod; a
» Selected policy issues.

GAEC proposed in the preparatory meeting not ttutes the research reactor GRR-1 of the
NCSR “Demokritos” in the mission at this stage. GAEhairman explained that at present
the research reactor is shut down and under meforbishment. The highly enriched fuel has
been exported. There has been an internationaétdadthe first phase of the refurbishment
project, which has almost been completed. Fronrelelatory point of view, a review and
update of the legislation and the documents ofvegliee for the license is being performed.
The argument was accepted by the IRRS preparagam tand it was agreed to include the
research reactor in the follow-up mission.

GAEC liaison officer, Mrs Vasiliki Kamenopoulou, & comprehensive presentations on the
regulatory framework in Greece, and the progresshen self-assessment process to date.
IAEA staff presented the IRRS principles, procasd methodology. This was followed by a
discussion on the tentative work plan for the imptatation of the IRRS in Greece in May
2012.

The proposed IRRS Review team composition (semgulators from Member States to be
involved in the review) was discussed and the eizthe IRRS review team was tentatively
confirmed. Logistics including meeting and work spacounterpart and Liaison Officer

identification, proposed site visits, lodging andhnsportation arrangements were also
addressed.

GAEC provided IAEA (and the review team) with thévance reference material for the
review, including the self-assessment results,udfincan external webpage dedicated to IRRS
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preparation. In advance of the mission, the IAEXe® team members conducted a review
of the advance reference material and provided ihdial review comments to the IAEA
Coordinator prior to the commencement of the IRRSsoN.

The GAEC Liaison Officer for the preparatory megtiand the IRRS mission was Mrs
Vasiliki Kamenopoulou and the dDeputy Liaison Odfiavas Mr Costas Hourdakis.

B) REFERENCE FOR THE REVIEW

The latest, most relevant IAEA safety standards thedCode of Conduct on the Safety and
Security of Radioactive Sources were used as regréeria. A more complete list of IAEA
publications used as the reference for this missigiiven in Appendix VII.

C) CONDUCT OF THE REVIEW

An opening IRRS Review team meeting was conducte8unday, 26 May 2012 in Athens
by the IRRS Team Leader and the IRRS IAEA Team (@ioator to discuss the general
overview, the focus areas and specific issuesefritssion, to clarify the basis for the review
and the background, context and objectives of RS and to agree on the methodology for
the review and the evaluation among all reviewers.

The Liaison Officers were present at the opening3RReview team meeting, in accordance
with the IRRS guidelines, and presented the agdaddhe mission. The reviewers also
reported their first impressions of the advancenarice material.

The IRRS entrance meeting was held on Monday, Nay 2012, with the participation of

GAEC senior management and staff. Opening remagke \given by GAEC Chairman, Mr

Christos Housiadas, the General Secretary of Researd Technology of the Ministry of

Education, Lifelong Learning and Religious Affaiddr Kostas Kokkinoplitis, and the IRRS

Team Leader, Mr Tom Ryan, who made a brief presentan the IRRS process and the
expectation of this mission. GAEC Chairman gavewrview of GAEC status and activities,
and the regulatory framework in Greece.

During the mission, a systematic review was coretlidor all the review areas with the
objective of providing GAEC with recommendationsdasuggestions for improvement as
well as identifying good practices. The review wasducted through meetings, interviews
and discussions, visits to facilities and direcs@tations regarding the national practices and
activities.

The IRRS Review team performed its activities bagsedhe mission programme given in
Appendix II.

The IRRS exit meeting was held on Wednesddl) 8@y 2012. The results of the mission
were presented by the IRRS Team Leader, Mr Tom Rglosing remarks were made by Mr
Pil-Soo Hahn, IAEA, Director, Division of Radiatipimransport and Waste Safety, Mr
Christos Housiadas, GAEC Chairman and Mr Kostaskifmplitis, General Secretary of
Research and Technology of the Ministry of Educsgtibifelong Learning and Religious
Affairs.



1. RESPONSIBILITIES AND FUNCTIONS OF THE GOVERNMENT

1.1. NATIONAL POLICY AND STRATEGY FOR SAFETY

The Greek government relies upon the explicit anglicit objectives of national legislative
provisions and established safety infrastructureluding the remit and objectives of GAEC
as the expression of its national policy and sgatéor safety. In addition, the Greek
government re-affirms its commitments and objestiveterms of safety through statements
to the IAEA’s General Conference and in meetingliigations under relevant international
conventions to which it is party including the Nemt Safety Convention and the Joint
Convention on the Safe Management of Spent Fuetten&afe Management of Radioactive
Waste. The Greek government points to its commitrteethe safety principles established in
the Fundamental Safety Principles as being impliekpressed by meeting its obligations to
those binding international conventions, in thevsions of human and financial resources to
establishing and supporting the national regulaiofyastructure and in promoting safety
through regulatory action and a commitment to etlocaand training in the field of radiation
protection.

However, the Greek government has not producedamadalone comprehensive national
policy document outlining its commitment to the Bamental Safety Principles and a
strategy for their ongoing implementation includengommitment to the provisions of human
and financial resources, the scope of legal promssi and the promotion of leadership and
management for safety, including safety cultureadidition, the Greek government relies
upon detailed regulatory requirements to implenaegtaded approach in the absence of such
a policy direction.

The IRRS Team has concluded that while the Greekefdment’'s commitment to safety is
being demonstrated through its actions, the dewedmp of a comprehensive national policy
and strategy expressed in a consolidated statewmnitl enhance its position and provide a
valuable framework and guidance for future actiongrms of safety.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS:GSR Fart 1 Reguirement 1 states tha: “The Government shall
provide a national policy and strategy for saféty.

Recommendation: The Government should develop a cealidated
statement that sets out the national policy and sategy for safety.

R1

1.2. ESTABLISHMENT OF A FRAMEWORK FOR SAFETY

The Greek framework for safety is set out primainly@a number of laws, decrees and common
ministerial decisions. In particular:

* Legislative Decree 181/1974, ‘Protection againetdimg Radiation’ (L5)



 Law No. 1733/1987, ‘Transfer of Technology, invens, technological innovation
and establishment of the Greek Atomic Energy Corsimims (L7)

* Ministerial Decision No. 17176, ‘Powers and compets of GAEC Board’ (MD13)

* Presidential Decree 404/1993, ‘Organisation of t@eek Atomic Energy
Commission’ (PD2)

These legislative measures provide for the ing&hblishment of an authorisation procedure
for the use of ionising radiation in Greece, theu#nce of regulatory decisions, compliance
monitoring and penalties (L5). In addition, theypyde for the establishment of the Greek
Atomic Energy Commission (L7) as an autonomousllegtty within the public sector and
for the powers and competencies of the GAEC BodiD1(3).

Detailed regulations are set out in a suite ofslegjive measures based primarily on the
transposition of EURATOM directives concerning edatin protection and nuclear safety
including:

¢ Common Ministerial Decision 1014/2001, ‘Approval dhe Greek Radiation
Protection Regulations (MD5)

* Ministerial Decision No. 9087 (FOR)1004/1996, ‘Ogisynal protection of outside
workers exposed to the risk of ionizing radiatiamidg their activities in controlled
areas’ (MD3)

* Ministerial Decision No. 10828/(EFA)1897/2006, ‘Gam of high-activity sealed
radioactive sources and orphan sources’ (MD6)

» Presidential Decree No. 60/201Establishing a national framework for the nuclear
safety of nuclear installations” (transposition tfe Council Directive 2009/71/
Euratom of 25 June 2009” (PD11)

In general the IRRS Team found that these legi&atneasures provide for a broad
framework for safety within Greece setting out slaéety objectives for protecting people, the
types of facilities and activities within the scopethe framework, the establishment of a
regulatory body, provision for the inspection otifdies and provision for response to a
radiological emergency. Notable exceptions aréénareas of waste and decommissioning.

The IRRS Team found that the Radiation Protectiegufations (MD5) are often expressed
in a passive form that does not assign resportgilbdr specific actions. Similarly, the IRRS
Team observed that the regulatory framework dodspnovide for clear assignment of
responsibilities to the employers and workers wilpect to occupational exposure (see
section 13), and also does not assign the resplinssb with respect to emergency
preparedness and response (see section 10).

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR-Part 1 Requirement 2 states tha: “The government shal
establish and maintain an appropriate governmenkagal and regulatory
framework for safety within which responsibilitea® clearly allocated.

Recommendation: The Government should ensure thathe persons or
R2 entity with responsibilities for the implementation of regulatory
requirements are explicitly specified.




The IRRS Team has observed that in many areasntpéementation of the regulatory
framework is not fully in accordance with a gradgiproach. Details are given in sections 5,
7 and 8.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR-Part 1 Requirement 1states that“The government shall
establish a national policy and strategy for saféfye implementation of whigh
shall be subject to a graded approach in accordanitk national
circumstances and with the radiation risks ass@dawith facilities and
activities”

Recommendation: The Government should provide for agraded
approach in the implementation of the regulatory famework.

R3

The government has established policy statemerdsetements of a waste management
strategy in regulations. These have been repontednjunction with the Joint Convention on

the Safety of Spent Fuel Management and on theysafdRadioactive Waste Management.

However, there is not a clear Government statemiewaste management policy and strategy
which would clearly indicate preferred options,p@ssibilities, interim targets, end states or
decision making procedures for the managementl df@s of radioactive waste up to final

disposal.

The Radiation Protection Regulations impose cereguirements as part of the authorisation
process for waste management. The responsibilitwaste management is assigned to the
licensee in the case of on-site management or wegpert of sources for recycling is
concerned. The financial liability in these sitoas is clear even if not specifically mentioned
in the Radiation Protection Regulations.

The implementation of the HASS directive in Minrgaé Decision (MD6) clearly provides
that GAEC is responsible for the cost of recoverimg@naging and the disposal of orphan
sources (Articles 9, 10).

The Ministerial Decision (MD6) also gives GAEC a ndate to require the licensee to
provide for financial security as part of the autbation of high activity sealed sources for
their safe management should they become disusedes) including the case where the
holder becomes insolvent or goes out of businelss. Ministerial Decision (MD6) requires

the applicant to have an agreement with the sosupelier for their return to the country of
origin when they are no longer required. GAEC alsguires a written declaration from the
applicant as part of an authorisation for the ingtoyn of radioactive material, that they cover
all the costs of management of sources.

For other types of waste that may arise where gornent may have responsibility there are
no clear financial liability mechanisms to coverstsofor management and disposal. The
current financial framework does not include cleaovision for a funding mechanism to

cover the costs of decommissioning of facilitiesmediation and disposal of radioactive
waste. The IRRS Team is of the view that this sthdne developed in line with a radioactive
waste management policy.



RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR Part 5 Requirement 2 states tha “To ensure the effective
management and control of radioactive waste, theegument shall ensure
that a national policy and a strategy for radioaetiwaste management are
established.”

BASIS: GSR Part 1 para 2.3: states tha: “Appropriate financial provision
shall be made for:

(a) Decommissioning of facilities;

(b) Management of radioactive waste, includingsitsrage and disposal;

(c) Management of disused radioactive sources addtion generators”

R4 Recommendation: The Government should establish andnaintain a
national policy and strategy for radioactive wastenanagement including
provisions for the decommissioning of facilities, mnagement of
radioactive waste and related financial provisions.

1.3. ESTABLISHMENT OF A REGULATORY BODY

The Greek Government has established the Greekidténergy Commission (GAEC) as the
primary regulatory body through Article 28 of LawoNL733/1987 ‘Transfer of Technology,
Inventions, Technological Innovation and establishtnof the Greek Atomic Energy
Commission’ (L7). Specific regulatory roles are igged to other authorities for certain
facilities or activities such as in the medical arashsport sectors.

The specific responsibilities of GAEC, inter aliaglude:
* the measurement of radioactivity in the environment

» the issuance of safety guidelines and the preparafi regulations for the operation of
facilities and machinery that emit ionizing radueti

» postgraduate training of scientists and experts

« amending or revoking, upon justification, authotizas for the production,
possession, disposal and use of radioactive sulestafradioisotopes and labelled
compounds) as well as of all kinds of radioactigarses, including fissile materials.

* representing Greece, where appropriate, in intenmalt organizations regarding issues
of its competence

» issuing safety instructions for the securing, dssho transport and storage of
radioactive materials and making proposals to caempéVlinisters, as appropriate.

The detailed structure of GAEC is established enPhesidential Decree No 404/1993 (PD2).
There are four divisions and the Presidential Decsets out the detailed statutory
responsibilities of each division.

For the regulation of medical facilities, the Mimjsof Health as well as the Prefectures, have
a role. The 9-member statutory committee underatispices of the Ministry of Health has
responsibility for overseeing health service prmrispolicy and the justification of new
medical practices involving ionising radiation, addciding licensing periods in medical
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facilities. Prefectures have an overarching roleelation to the licensing of medical facilities,
where they require a certificate of compliance filGAREC to issue a licence.

For the regulation of transport of radioactive matethere are several transport competent
authorities with different responsibilities and qoetencies as set out in section 11.2.

The IRRS Team is of the view that these authorhigge been provided with sufficient legal
authority to fulfil the statutory obligations fohe regulatory control of all facilities and
activities in Greece.

The IRRS Team has identified areas where GAEC'saaity for enforcement could be
strengthened. Additional enforcement powers wouhthaece the flexibility of GAEC'’s
regulatory approach. It was noted that this weakrfess been identified by GAEC and
regulations have been drafted to address it, bai tinese regulations have not yet been
enacted due to competing priorities.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR Part 1: Requirement 3 states thi& “The government, through
the legal system, shall establish....... and shaififer on it the legal authority
and provide it with the competence...”

S1 | Suggestion: The Government should consider conferrg legal authority
to strengthen GAEC'’s powers of enforcement.

GAEC is financially supported by two sources:

 The governmental budget. This contribution is ideld in the national budget
approved by the Greek Parliament annually. Thisgetidovers mainly the annual
contribution to international organizations (IAEAle salaries of the permanent staff
and some operating expenses;

* The Special Account. These revenues come from thesprovision of services and
research grants. The special account covers thdgesabf GAEC non-permanent staff
and the majority of GAEC’s operating expenses,uditlg equipment purchase and
travel expenses. Every requirement for expensetdhé® justified and is subject to
prior approval. In case of equipment purchase, exiap committee decides on its
approval.

In 2010 the governmental budget and the speciabuatccontributed 43% and 57% of
GAEC'’s budget, respectively. Of the governmentaitgbution more than half was used as
the Greek contribution to the IAEA.

1.4. INDEPENDENCE OF THE REGULATORY BODY

GAEC is an autonomous public service under the ieespof the Ministry of Education,
Lifelong Learning and Religious Affairs (SupervigiMinistry) and is empowered to take
regulatory decisions with regard to radiation safetiependently (L7, PD2).

While the IRRS Team did not carry out a detaileaffistg analysis, it observed that GAEC
appears to have sufficient staffing currently torgaut its functions though it was noted that
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there is an increasing reliance on fixed term @mttstaff, due to a recruitment embargo in the
public sector. In addition, contract staff are faddfrom a statutorily based discretionary
account, funded through the provision of servidédwere is an exceptionally high reliance on
the special account for the funding of the reguiatmnction of the GAEC and effective
independence may be vulnerable to erosion if tHasels were to significantly decline.
However, in a meeting with the General SecretaryResearch and Technology (GSRT)
within the supervising Ministry, the IRRS Team wasassured of the priority that the
Ministry attaches to GAEC and its funding withirrdseeable budgetary constraints.

The IRRS Team observed that no responsibilitiese Haeen assigned to GAEC that might
compromise it in exercising its regulatory respbiiisies and that the staff have no direct or
indirect interest in regulated facilities. In a meg with the GSRT, the IRRS Team was

informed that although several licensable facsitiencluding the research reactor at NCSR
“Demokritos”, are also under the GSRT supervisiBBSRT has no role in GAEC decision

making related to the regulation of these fac#itiecThere are also no overlapping

arrangements that would compromise GAEC's regwatathority.

The IRRS Team noted that enforcement of regulateguirements when not resolved
through normal regulatory dialogue can be pursiedugh the judicial system. In this case
GAEC has to refer the case to the State Proseuwttorprosecutes the case on behalf of the
state and this observation is the subject of ae&stggn in section 1.3. The IRRS Team noted
that enhancing GAEC’s powers in relation to itsligbto initiate enforcement actions could
strengthen its authority as regulator and by ext@nsnhance its independence.

The IRRS Team, on the basis of its review of tHeresce material, interviews conducted
with the counterparts and by direct observation fasned the view that the Greek
government has ensured that GAEC is effectiveleprsdent in its safety related decision
making and that it has functional separation framities having responsibility or interests
that could unduly influence its decision making.

1.5. PRIME RESPONSIBILITY FOR SAFETY

Greece has recently enacted a Presidential Deave®0\ Issue A, Folio 111 of thé?aviay
2012 which transposes the Euratom directive comugnmmuclear safety (PD11). The scope of
the Presidential Decree covers only nuclear iregtals within the definition of the directive,
but includes provisions explicitly assigning primesponsibility for safety of such nuclear
installations to the license holder and provided such responsibility cannot be delegated.

For all other facilities certain responsibilities fsafety are assigned in legislation (MD5), in

particular to the appointed radiation protectioficef (RPO) and the named head of a
department or principle clinician. Certificatesamimpliance issued by GAEC and subsequent
licences issued by GAEC or the Prefecture are tssmehe management of the facility and

include the names of the RPO and Head of Depart@lamtian as responsible individuals.

In discussion with GAEC'’s legal officer the IRRSate noted that prime responsibility for
safety is not explicitly mentioned in the radiatisafety legislation. The legal officer was of
the view that the responsibility of management galheis derived from provisions of the
Civil Code (Act 2783 of 1943 and as amended) AgtcV1, 922 and Transitory Provisions
104 and 105 which describe owner responsibilitympgensatory, criminal and penal
considerations. The IRRS Team understood fromviaers with GAEC's legal officer that if
an enforcement action was pursued against a fattiibuld be taken against the management
of the facility and/or the named responsible indiials.
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The IRRS Team observed that from the limited hystof enforcement actions pursued
through the state prosecutor’s office, the currggal construction in terms of primary
responsibility has not given rise to any legal ewability or to a challenge to the authority of
GAEC.

The IRRS Team is of the view that primary respahgibfor safety, other than in nuclear
installations, is not expressly assigned.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR 1 Requirement ! states tha: “The government shall expressly
assign the prime responsibility for safety...

R5 Recommendation: The Government should expressly ags the prime
responsibility for safety to the person or organizéon responsible for a
facility or activity within the legal framework for radiation safety.

1.6. COMPLIANCE AND RESPONSIBILITY FOR SAFETY

As set out in Section 1.5, Presidential Decree.Issue A, Folio 111 of thé“aay 2012
(PD11) and Common Ministerial Decision 1014/2001ppfoval of the Greek Radiation
Protection Regulations (MD5) taken together witbvysions of the Civil Code ensure that
compliance with regulations does not relieve thes@e or organisation responsible for a
facility or an activity of its prime responsibilitior safety, despite the fact that the prime
responsibility for safety is not expressly assignedthe radiation safety legislation as
mentioned in section 1.5.

In addition, GAEC, as regulatory body, and as dbesdrelsewhere has the required powers to
carryout inspections and assessments within itst remsatisfy itself that legal entities or
responsible persons have the appropriate resoangsprocesses in place to fulfil their
regulatory obligations and have recourse to thecjaldsystem through the state prosecutor to
enforce those obligations.

1.7. COORDINATION OF AUTHORITIES HAVING RESPONSIBILITIEFOR
SAFETY WITHIN THE REGULATORY FRAMEWORK

For the licensing of medical facilities, the licargsprocess is described in Section 5.2.1. This
involves a 9-member committee in the Ministry ofalle which has a staff member of GAEC
on the committee and is involved in the licensingie-feasibility and operational phases.
Additionally, the licenses for medical facilitieseassued by Prefectures upon the issuance of
a certificate of compliance by GAEC amongst a rasfgether approvals required in licensing
for the facility.

GAEC interacts with Customs in a range of waysudtlg portal monitors at several border
entry points including land, sea and air. GAEC raais the equipment and is able to assess
spectra online from its headquarters and resporslipport of Customs as required. GAEC

13



also interacts with Customs in relation to imparti @xport of radioactive materials (section 7
and 11.3)

Co-ordination with Emergency Response Organizatisngell developed and is discussed in
detail in Section 10.2.1.

Co-ordination between GAEC and other Transport Gaismg Authorities is complex and
could be improved. The detail is given in Sectidn3l

1.8. PROVISION FOR THE DECOMMISSIONING OF FACILITIES ANDHE
MANAGEMENT OF RADIOACTIVE WASTE AND SPENT FUEL

The Greek legislative framework makes provisiondome elements of the safe management
of radioactive waste. However, the legislation egulations do not define requirements
concerning pre-disposal management, decommissiaififagilities or disposal of radioactive
waste. International recommendations require, wiapmropriate, all facilities to develop a
decommissioning plan at the design stage. Forabearch reactor (which is outside the scope
of this review) GAEC has taken decommissioning extoount as part of the draft Ministerial
Decision for reactor licensing. The European Corsiars Directive for safe management of
spent fuel and radioactive waste will also requimilar requirements to be developed for
waste management facilities. This issue is adddessihe Recommendation R4.

1.9. COMPETENCE FOR SAFETY

GAEC has a strong commitment to and a central mleducation and training in both

radiation protection and medical physics for Greddes role involves direct contact with a
significant fraction of those responsible for rdiha protection in Greece and a national
network of professional radiation protection persgin This provides a direct means of
communicating radiation protection issues throughibe country. Further, GAEC policy

encourages staff involvement with research aotisitirhe strong interaction with the medical
physics community and involvement in national nmegtiin radiotherapy, diagnostic imaging
and nuclear medicine as well as the radiation ptite component of the medical physics
training provide other excellent pathways for tiesdmination of good and current radiation
protection practice in Greece.

GAEC has a role in the training of First Responderselation to Emergency Preparedness
which is discussed in detail in Section 10.3.4.

Mandatory training required by the transport maggulations is delivered by contractors to
those organisations with assigned competence,thseslin Section 11.

GAEC has a role in the training of Customs pershraee well as border police and coast
guards to assess initial alarms from portal mosit@ustoms staff are trained to undertake
preliminary surveys and to identify radionuclidexeuntered and are able to make an initial
assessment and determine whether additional suigpedquired from GAEC.
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR Part 1 paragraph 2.34 states the:“As an essential element of
the national policy and strategy for safety, theessary professional training
for maintaining the competence of a sufficient nend$ suitably qualified and
experienced staff shall be made available.”

GP1 | Good Practice: The team noted the strong commitmentf GAEC to the
training of medical physicists in radiation protecion

1.10. PROVISION OF TECHNICAL SERVICES

The Greek government has invested GAEC with thieaaity to both provide and to authorise
the provision of technical services such as perslodosimetry, environmental monitoring
and the calibration of equipment. Currently GAECthe only provider of dosimetric and
calibration services in Greece.

The IRRS Team reviewed the provision of personmsirdetry, environmental monitoring
and calibration services by GAEC and was impressatiall of these services are accredited
to the international standard 1SO 17025.

The IRRS Team noted that GAEC'’s Licensing and logpes Department and the lonizing
Radiation Calibration Laboratory are headed bysdm@e individual. The Personal Dosimetry
Department reports to the Head of the Division ieehsing and Inspections. These issues are
further discussed in section 3.2.
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2. GLOBAL NUCLEAR SAFETY REGIME

2.1. INTERNATIONALOBLIGATIONS AND ARRANGEMENTS FOR COOPEATION

Greece is a contracting party to the following mldteral agreements related to safety:
» Convention on Nuclear Safety (1997)

» Convention on the Physical Protection of Nucleatévial (1991) and its amendment
(2011)

» Convention on Early Notification of a Nuclear Aceid (1991)

» Convention on Assistance in the Case of a Nucleacident or Radiological
Emergency (1991)

» Joint Protocol Relating to the Application of theeNha Convention and the Paris
Convention (2001)

» Joint Convention on the Safety of Spent Fuel Mansgd and on the Safety of
Radioactive Waste Management (2001)

Greece has formally committed to the implementatibthe Code of Conduct on the Safety
and Security of Radioactive Sources and the Guelamcimport and Export of Radioactive
Sources.

GAEC staff are familiar with IAEA safety standaraisd there are GAEC staff members who
are corresponding members of the IAEA safety statsdaommittees; RASSC, WASSC,
TRANSSC and NUSSC. GAEC staff have patrticipatedhimm development of IAEA safety
standards through participation in the Safety Steshel Committees, and participation in
IAEA safety review missions where IAEA safety stardb are used as the basis for the
review. This includes recent participation in tR&RIS Mission to Sweden.

Bilateral agreements have been signed with Bulgakrgentina, Romania, Cyprus, USA
Department of Energy, USA NRC, IAEA Nuclear Seguiiepartment as well as a Long
Term Agreement with IAEA in order to support GAEG a regional training center in
Europe.

2.2. SHARING OF OPERATING EXPERIENCE AND REGULATORY EXPEENCE

GAEC participates in many scientific networks, sashthe European ALARA Network (and
some sub-networks, such as EMAN and ERPAN), HERENRADOS, EURAMET,
EURDEP etc. These provide good opportunities fareelence exchange and lessons learned
and as a means for establishing strong interndtie@ationships and performing common
projects.

GAEC surveys stakeholders and end users. This gesuilata on the extent of compliance
with radiation protection standards and regulateguirements.

Internally, GAEC uses oral briefings, report sulsima and formal briefing for

communication, depending on the significance ofrdgalatory matter. The oral briefings are
used for issues of minor interest and importanceitt$¥ reports are the most common
method of communication about regulatory matterth wihe Chairman and the Heads of
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Departments/Divisions being the recipients. Forrbakfings sometimes follow written
reports. These briefings are used for importanttopequiring wide ranging discussion and to
explore the opinions of other staff members. Thiea@ue of all three levels of reporting may
be the adoption of corrective actions, the intraduc of new practices and the further
investigation of the issue concerned.

Arrangements within GAEC to disseminate informatioglude regular meetings (GAEC
Board meetings, meetings of GAEC Chairman with Kead Departments/Divisions,
Departmental and Divisional meetings) and circultosstaff. Additionally, GAEC has
provisions for the dissemination of informationsdens learned, good practices) to other
parties, such as authorized bodies or nationalrgedhational collaborating organizations.

Provisions are in place to provide the general ipudnhd the mass media with information
related to radiation activities. The GAEC websgeiuseful tool for public information and

includes: data from the telemetric monitoring stasi; data on medical radiation laboratories
and reports, such as annual activity reports, patezvaluation reports, reports submitted to
IAEA (CNS, Joint Convention). GAEC issues pressases from time to time as appropriate.
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3. RESPONSIBILITIES AND FUNCTIONS OF THE REGULATORY
BODY

3.1. ORGANIZATIONAL STRUCTURE OF THE REGULATORY BODY AND
ALLOCATION OF RESOURCES

GAEC was originally established in 1954, but wastdpto a Regulator and a separate
Research Centre entity by Law No. 1514/1985 and INev 1733/1987. GAEC is a
"decentralized public service". Its organizatioseheme was established by the Presidential
Decree No. 404/1993.

GAEC is governed by a 7-member Board, appointethbysupervisory Ministry for a three-
year period. The Heads of Divisions are appointethb Board for a five-year period.

GAEC is composed of 4 Divisions, 10 Departments aimtlependent Offices. The Board has
authorised the creation of three additional urdis,a result of the undertaking of further
responsibilities, such as the inspection of nonziog radiation facilities and the operation of
the SSDL.

The IRRS Team noted the formal structure is notgbaclearly aligned with the operational
structure with some managers holding more than pmsgtion. GAEC have carried out an
organisational review in 2009 on its own initiatieut was unable to get the required
legislative changes enacted at the time. Subsegqo@entiownsizing initiative generally in the
Greek public sector, GAEC revised its initial prepbin line with that initiative. The IRRS
Team were concerned that the required organisatotaages initially identified by GAEC in
their needs assessment have not been addressethande compromised in the new
horizontal public sector initiative.

DIVISION OF RESEARCH, DIVISION OF ADMINISTRATION &
DIVISION OF LIGENSING & INSEECTIONS DEVELOPMENT & EDUCATION TECHNICAL SUPPORT

DIVISION OF REGULATORY CONTROL,

SAFETY AND RADIATION PROTECTION

Regulation and Directive 7 4 3 Scientific Project & Development Personnel & Administrative
Bepartient Licensing & Inspections Department Beranrient Department
Regulatory Department Personal Dosimetry Department Education and Training Department Financial & Procurement Department
Environmental Radioactivity Control Technical Support Department
Department pport Depa

NON IONIZING RADIATION OFFICE 'NTERNAT'ONA'E?SSEL'C RELOTIING

IONIZING RADIATION CALIBRATION
LABORATORY

RESEARCH REACTOR OFFICE

SPECIAL ACCOUNT OFFICE

Figure 1.GAEC organizacional structure
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A reform of the organizational scheme has beeneagneternally and communicated to the
supervisory bodies (GSRT, Ministry). For any stauat change, a new Presidential Decree is
required making reallocation of organizational smjtiite inflexible.

GAEC has resources deployed for each aspect oétrawli regulation and service work

required within its overall scope of operationsisltnot clear that GAEC has undergone a
detailed analysis of radiation risk for Greece asfablished priorities accordingly. The

alignment of resource allocation with radiationkrisas been undertaken by introducing
changes in the period of licences and with somengdm to inspection schedules but no
systematic approach has been observed.

3.2. EFFECTIVE INDEPENDENCE DURING CONDUCT OF REGULATORY
ACTIVITIES

GAEC has an ongoing unease about its effectivepedgence. This arises from:

* its co-location with the NCSR “Demokritos” facilithousing GRR-1 and its historical
association with the nuclear facilities of Greece;

* the fact that it comes under the same Ministryea®al licence holders, including the
NCSR “Demokritos” and research facilities operabgd Universities, currently the
Ministry of Education, Lifelong Learning and Rebgis Affairs;

» the lack of “independent regulatory authority” sgbr statements about independence
in its legal basis, and

» queries raised during review meetings of intermai@onventions.

The review notes the concerns, but has observedhibi@e is no suggestion of interference in
the decision-making independence of GAEC. The #ffecindependence of GAEC is
supported by the presence of the Board, the sttongmitment demonstrated by the General
Secretary of Research and Technology for indepanéegulation of the hazards of radiation
and public interest in matters to do with radiation

In terms of the independence of day to day achsjtiGAEC has sufficient resources to
undertake its activities.

The obvious conflicts of interest regarding thewaely of technical services and the licensing
and inspection functions mentioned in section Jafd® of concern to the IRRS Team. The
IRRS Team is of the view that a greater degreeunttional separation between technical
services and the regulatory function would be appate in order to minimise any potential
conflicts of interest.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR Part 1 para. 4.7 states that* The regulatory body shall prevent
or duly resolve any conflicts of interests or, whéis is not possible, shall
seek a resolution of conflicts within the governtakand legal framework
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

R6 Recommendation: GAEC should provide for a further @erational
separation between technical services and the regbry function to
minimize the potential for conflicts of interests.

3.3. STAFFING AND COMPETENCE OF THE REGULATORY BODY

GAEC employs 70 staff. The staff comprise 17% ie ttategory of “Special scientific
personnel’, 62% in “Scientific and technical penmseli and 21% in “Administrative
personnel’. GAEC employees are employed eitheresmpnent or fixed term contracts.

The number, qualifications and general competentdse permanent staff are given in the
Presidential Decree No. 404/1993, defining the GAfganizational structure, and additional
fixed term staff can be appointed by Board deciidrhe position descriptions for individual
staff positions in the Licensing and Inspectionp®&ément include the qualifications and
other requirements for recruitment of staff to #n@®sitions. These position descriptions are
included in the Quality Management System for tiep&tment.

For hiring personnel under permanent contracts: GAletermines the qualifications needed
and the selection is performed by the Supreme Reet&election Council, common for all
public services (named ASEP). The only exceptiothés category of the Special Scientific
Personnel (the relevant procedure is describedhén Rresidential Decree describing its
organizational structure). For hiring personnel foted-term contracts: the heads of the
departments propose to GAEC Chairman the qualidicatrequired. For the selection of the
staff, a selection committee is established (fahezase) which proceeds to the analysis and
evaluation of the certificates/CVs and then perfoimterviews. The committee submits its
proposal to GAEC Chairman who takes the final degis

The recruitment procedures are rigorous; 45 obth# have higher degrees.

New staff receive on-the-job training and are suised by a senior colleague for at least 6
months. All staff have individual learning plansr foontinuing development, however

strategic plans for ongoing training for inspectds example, are not in evidence in the
management system.Staff are encouraged to patécipascientific workshops, conferences
and courses. Upon return, they are required taeshar“know how” acquired and the lessons
learned with the rest of the staff.
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GS-R-1 paragraph 4.13 states tha “A process shall be established
to develop and maintain the necessary competendeshkitis of staff of the
regulatory body, as an element of knowledge managenihis process shall
include the development of a specific training pemgme on the basis of an
analysis of the necessary competence and skilstraiming programme shall
cover principles, concepts and technological aspeds well as the
procedures followed by the regulatory body for assey applications fo
authorization, for inspecting facilities and acties, and for enforcing
regulatory requirements.

R7 Recommendation: GAEC should implement a systematictraining
program on the basis of an analysis of the necesgatompetence and skillg
for the regulatory body.

3.4. LIAISON WITH ADVISORY BODIES AND SUPPORT ORGANIZATDNS

GAEC does not have standing advisory bodies. How&AEC can obtain external technical
or expert advice and has used the practice on aegecasions in the past by establishing
committees for specific regulatory activities. Themmmittees are disbanded on completion
of the task and none currently exist. There aretmally no support organizations in Greece;
however, GAEC seeks assistance from the IAEA itiregl and maintains a strong link with
the Agency.

3.5. LIAISON BETWEEN THE REGULATORY BODY AND AUTHORIZEDPARTIES

GAEC has both formal and informal mechanisms of momication with authorized parties

on all safety related issues. As a civil servicAEG is obliged to follow official procedures

of communication with all authorized parties ance theneral public (e.g. exchange of
letters/faxes/e-mails duly signed and stamped).

Formal and informal mechanisms for communicatiarude: correspondence by mail, fax, e-
mail, oral communication, meetings, web-based mairon and public consultation as
appropriate. Inspections are usually accompaniedobyine exchanges of information of
mutual benefit.

The IRRS Team was told that GAEC surveys authorigadies and takes the feedback
received into consideration in future planning.

3.6. STABILITY AND CONSISTENCY OF REGULATORY CONTROL

The regulatory framework has been established wnf@ many years and is stable. The
requirements and criteria for authorization andniging are clear and published as part of the
national Radiation Protection Regulations. Regulatdecisions are supported by written
justifications. There are formal procedures in pldor the implementation of the basic
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regulatory activities. The protocols to be followdge requirements and the technical details
have been issued and they are open and availabléitderested parties. A number of them
are included in the Quality Management System eflilsensing and Inspections Department.

Mitigation measures to minimize the risk of subjpaty need further development. The IRRS
Team was told that inspection reports are systeaibtisubject to review by a senior officer
before being issued.

However, in some areas consistency of regulatontrebis problematic. In some cases
exempt material is under regulatory control. A neadifacility with a valid certificate of
compliance can become unlicensed as a result @lilard to meet criteria for licensing
unrelated to radiation protection. The inflexilyilaf licensing without conditions has resulted
in the failure to license two facilities at the NRSDemokritos”. These are gaps in regulatory
control arising from the inflexibility of the regatiory approach. More details are provided in
section 5.

3.7. SAFETY RELATED RECORDS

GAEC maintains a National Radiation Protection Date which is regularly updated by the
GAEC staff. The database includes:

» facilities and equipment

* licensing details

* inventory of radiation sources

* inspection results

» dose registry

» educational level of the occupationally exposedkes
» radioisotopes distribution/transport

» administrative and financial data

The database provides for an automatic notificagmior to the expiry of licenses/or
certificates of compliance. GAEC will inform thedinsee accordingly to avoid the delays in
the renewal of the license. The database doesnchide the inventory of: orphan sources
identified and stored, disused sources and theaative sources stored in the interim storage
facility of NCSR “Demokritos”.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR Part 1 requirement 36 state: that: “The regulatory body shal|
make provision for establishing, maintaining anttievving adequate records
relating to the safety of facilities and activities

GS-G 1.5 para. 7.2 states that“The principal types of document that should
be maintained by the regulatory body include:
- All authorizations and notifications, which shduinclude details of th

radiation sources.

(1%
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

- All communications between the regulatory staff aperators, starting witl
the submission of a notification or an applicatimn authorization, issuing an
authorization, and continuing through inspectiomdings, enforcement
actions and, finally, the communications associatéti the termination of an
authorization.
- The regulatory body’s review of any safety agssess submitted by the
applicant or any other basis for granting an autization.

- Reports of inspections and investigations.

- Operational data required to be submitted to tbgulatory body by
Operators”

—

GP2 | Good Practice: The team acknowledges the excellencé the national
database system for radiation protection maintainedy GAEC.

3.8. COMMUNICATION AND CONSULTATION WITH INTERESTED PARTES

GAEC policy regarding information disseminatiorb@ssed on the principles of transparency
and openness both towards interested parties angetieral public. GAEC International and
Public Relations Office, among other responsiedifi has the role of disseminating
information and informing the general public abthé risks associated with radiation.

Public information activities are both proactivedareactive. GAEC prepares an Annual
Report describing programs and research undertakdnits plans for the future. The team
was impressed by the Annual Report which is produséile not being a governmental
requirement. Reactive examples of public infornmaiieclude issues, such as the Fukushima
Nuclear Accident and concerns about non-ionisimijataon.

Information material is made available to the pulalind other interested parties. GAEC uses
its website to provide information on existing i@n facilities, telemetric network
measurements, radiation incidents/events, reldegidiation, etc.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GS-R-1 paragraph 4.67 statesthat: “The regulatory body, in its$
public informational activities and consultationhadl set up appropriate
means of informing interested parties, the pubhd ¢he news media about the
radiation risks.... and the processes of the reguiabody. In particular, there
shall be consultation by means of an open and s&ndu process witl
interested parties residing in the vicinity of amized facilities and
activities.”

—

GP3 | Good Practice: The team acknowledges the excellenad the Annual
Report published by GAEC.
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4. MANAGEMENT SYSTEM OF THE REGULATORY BODY

The requirements for a management system are staté$R Part 1 and are expressed as
follows; “The regulatory body shall establish, irpient, assess and improve a management
system that is aligned with its safety goals andtrdoutes to their achievements.” The
management system of the regulatory body has fhugmses:

» ensure that the responsibilities assigned are psogischarged,;

* maintain and improve the performance by meansanirphg, control and supervision
of its safety related activities;

» foster and support a safety culture through theeldgvnent and reinforcement of
leadership, as well as good attitudes and behawunorelation to safety on the part of
individuals and teams.

4.1. QUALITY SYSTEMS

GAEC has currently two quality systems independgeaticredited to ISO/IEC 17025:2005
(General requirements for the competence of testind calibration laboratories) and
17020:1998 (Conformity assessment — Requirememtshi operation of various types of
bodies performing inspections). The quality systeior the laboratories were developed
together with the staff more than ten years age Ghality system for the Licensing and
Inspections Department was developed during 20tidowgh the IRRS team was told that
some additional procedures were developed befasdithe and do not currently form part of
the management system following the advice of gréfcation body.

GAEC has translated its organisational objectivew ithe following mission for the
organization “The protection of the public, the kens and the environment from ionising
and artificially produced non-ionising radiatiortiowever, the mission is not stated within
the management system.

It was not possible to ascertain if the other ntirds and authorities with assigned
competence operate their own management systethsugh there would seem to be no
interaction between GAEC’s management system aerapgts and those of such other
ministries and authorities.

4.1.1 Quality system for the laboratories

There is a common quality manual for the four labaries (D4, dated 23 November 2011):
office of non-ionizing radiation, dosimetry depaem, environmental radioactivity
monitoring department and calibration laboratory fonizing radiation instruments. The
quality manual defines and justifies: the qualifligy, the structure, responsibilities, and
authorization related to the laboratories’ actestiand the basic principles and operation
regulations of the quality system with referencedierever necessary, to the written
procedures of the quality system. The full docuragom of the quality system comprises the
quality manual, together with job descriptions, gaadures, working instructions and quality
records.

24



4.1.2 Quality system for the Licensing and Inspections OEartment

The quality manual (D3, dated 14 September 2010)the Licensing and Inspections
Department (LID) describes the department’s pdidee a number of areas. In each section
various documents and procedures are referencele lquality manual the goals for LID are
stated as to “Ensure the protection of the genmopaulation, patients, and workers against
ionizing radiation, through the provision of highaljty services and to officially recognize
their technical proficiency and integrity at na@brand international level. The manual
follows the same structure as the ISO 17020 stdndéth the rationale that it will be easier
to demonstrate compliance with the standard dumcgrtification. The IRRS team was told
that all LID personnel have a copy of the manual elevant procedures in hard copy. A
copy of the manual and all the related proceduresiao kept on file in the quality manager’'s
office. All the documentation is also saved on &veie When procedures and the manual are
up-dated they are distributed as hard copies tsttfé

4.2. INTEGRATED MANAGEMENT SYSTEM

GAEC does not currently have an integrated managesystem that brings together in a
coherent manner all the requirements for managngg drganization. There is no formal
document describing GAEC policies and strategiesl aafety is not stated in the
documentation to being paramount and overridingtakr demands.

The IRRS team recognised that the quality systeame kBlements in place that belong within
an integrated management system but they are nbtl@eeimented in all cases. Examples are
management responsibility, resources managementasurament, assessments and
improvement, control of documents, control of relsorSome improvements are clearly
needed, for example in terms of the documentatifopobticy statements and values for the
organisation, administrative and legal support,igdee making and the management of
organisational change.

Since the 1SO 17020 standard does not requireatha¢levant procedures for the Licensing
and Inspections Department be included in the tyualistem, some procedures have been
excluded from the scope of the management systeam@es are procedures for licensing,
review and assessment.

The quality systems of GAEC are not process orénlte the organisation there are some
processes although they are not documented. Thmged approach by the IRRS team for
GAEC is to identify, develop and manage the proegss line with the IAEA Safety
Standards. If using a top-down approach they shdeldhierarchically linked and when
getting closer to the technical tasks they areebeléscribed in a procedure or instruction.

GAEC has decided to develop an integrated managesysmtem according to the I1SO
requirements of 9001:2008 and GS-R-3. GAEC may wistonsider undertaking a rigorous
gap analysis to assist the development of a managfesgstem which fully complies with the
relevant requirements of GS-R-3 and to allow GAEQrioritise deployment of resources to
develop interim solutions where necessary in otdeminimise impacts arising from such
gaps. There is currently no implementation plandsuinitial gap analysis has been performed
which, as the IRRS team understands has idensiede of the procedures that need to be
developed.
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR Part 1 Requirement 19 statethat:“The regulatory body shall
establish, implement, and assess and improve a geament system that afe
aligned with its safety goals and contributes teitlachievements.”

R8 | Recommendation: When developing the integrated mamgment system
GAEC should ensure that it is aligned with GS-R-3.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GS-G-3.1 para 2.24 states that:*Senior management should
prepare a plan to achieve full implementation & thanagement system...”

Sz | Suggestion: GAEC should consider preparing a plandr the development
and implementation of the integrated management sysm.

4.2.1 Management commitment and staff involvement

Management engagement and strong staff involvenaeat critical when developing,
implementing and improving a management systemrelas a lot of involvement from
staff when developing the quality system for theolatories, where there is evidence that the
guality management system is implemented and utoabet$y the staff. However, the quality
system for LID does not cover all their activitidhere is evidence that some staff consider
the quality system as a matter for the quality ngena

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

1%

BASIS: GS-R-3 para 3.4 states that“Management at all levels shall foster
the involvement of all individuals in the implenagin and continua
improvement of the management system”

BASIS: GS-G-3.1 para 2.7 states that“The management system ... should
be implemented in such a way that it is known, tstded and followed by a
individuals”

R9 | Recommendation: GAEC should foster staff commitmento the quality
systems and to the integrated management system.

At the moment there are five quality managers,merson for each laboratory and one person
for LID. Recently one person has been appointedetahe coordinator for developing and
implementing an integrated management system. BDuan interview with the quality
managers, the IRRS team was told that approxim&@¥ of the quality managers’ time is
currently devoted to work on quality systems issudsch equates to approximately 2.5 full-
time equivalent staff. It is therefore, believedttlone person will have insufficient time to
manage the development and deployment of an irtejraanagement system at the same
time as ensuring the current management systemgamaents in their area of responsibility
are maintained pending the development and impl&tien of the new system.
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GAEC will also need to ensure that those respoasdlthe development and the deployment
of the integrated management system are fully suegpdy the GAEC Board and have the
necessary authority and access to resources im tirdealise the benefits that an integrated
management system will bring.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GS-R-3 para 3.1 states that:“Management at all levels shall
demonstrate its commitment to the establishmempieimentation, assessment
and continual improvement of the management systedh shall allocate
adequate resources to carry out these activities.”

R1C | Recommendation: GAEC should make sufficient resours with the
appropriate authority available when developing andimplementing the
integrated management system.

4.2.2 Organizational change

The Board of GAEC has authority to redeploy sonmsoueces within the organization, but
major structural changes require the amendment@fRresidential Decree No. 404/1993
establishing the organization. There is no inforamain either of GAEC’s quality systems
that addresses organisational change. On a bréasr the IRRS Team identified change
management gaps in terms of all other competerttoaties dealing with radiation safety
issues in Greece including the transport secterPttefectures, Customs and Health. Since the
management of organisational change for radiatiafety authorities entails specific
considerations, the IRRS team recommends that thesr@ment and GAEC develop and
implement a process to manage organisational cheergss the regulatory body.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GS-R-3 para 5.28 states that:*Organizational changes shall b
evaluated and classified according to their impada to safety and eac
change shall be justified.”

= @D

BASIS: GS-R-3 para 5.29 states that“The implementation of such changes
shall be planned, controlled, communicated, moetiptracked and recorded
to ensure that safety is not compromised.”

R11 | Recommendation: GAEC should include a specific prass for the
management of organizational change in the integratl management
system.

S: | Suggestion: The Government should consider estalhimg specific
processes for the management of organisational chg®e across all
competent authorities dealing with radiation safety
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4.3. SAFETY CULTURE

The IRRS team was told that safety culture is peeck by GAEC staff as being the
underlying principle in daily work. In addition,\was stated that it is discussed in meetings at
all levels. However, the IRRS Team noted that gafatture is not explicitly addressed in the
quality systems. The IAEA Safety Standards reqthe¢ safety culture should be explicitly
addressed to ensure that all staff give appropatigntion to safety culture in their roles and
tasks. While there is evidence that radiation tode and fire protection are given the proper
attention, sufficient priority is not always eviden procedures, communication activities and
decision making processes in other safety relategsa

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR Part 1 para 4.15 states that“The management system of the
regulatory body has three purposes:

(3) The third purpose is to foster and support Eesaculture in the regulatory
body through the development and reinforcemerdgarddrship, as well as
good attitudes and behaviour in relation to safatythe part of individuals
and teams.”

R12 | Recommendation: GAEC should explicitly address safg culture in the
integrated management system.
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5.  AUTHORIZATION

The major applications of ionising radiation in €ce are medical, industrial and research,
and include the following facilities:

» 58 radiotherapy (including brachytherapy)
* 180 nuclear medicine

* 1190 diagnostic/interventional radiology

* 13000 dental laboratories

» 160 veterinary laboratories

» 223 research facilities

* 240 industrial facilities

In addition, Greece has one research reactor ilN(D8R “Demokritos” (shut down under
major refurbishment in 2005, and is outside of skkepe of this mission), two sub-critical
assemblies (one in the National Technical Universdf Athens which is fully
decommissioned, and the other is in the Aristothéversity of Thessaloniki) and one interim
storage facility for radioactive waste in NCSR “Dahritos” (for solid radioactive waste and
sealed sources).

According to Article 4 of the Legislative Decree Nd81 “Protection Against lonising
Radiation” and the Radiation Protection Regulati@mssied by the Ministerial Decision No.
1014/2001; “A natural or legal person must obtaispacial license to carry out any activity
involving ionising radiation. This license shall issued when the direct and indirect radiation
protection requirements are met”.

Law No. 1733 of 1987 has established the Greek Atdmergy Commission (GAEC), as a
competent authority in the field of radiation pidten and nuclear safety. Article 28 of this
Law provides for the main responsibilities of GAE@d its designation as a Regulatory
Authority having the responsibilities of licensialy facilities and activities involving ionising
radiation.

According to the Decree No. 181, authorizationl{oensing) is a prerequisite for facilities
and activities not explicitly exempted from regolat control. Exemptions are prescribed in
Article 1.1.6 of the Radiation Protection Regulato The authorization of all practices is
done by licensing only.The Radiation Protection l&gons provide the requirements and
processes for licensing of five types of ioniziagiation facilities:

a) Medical Facilities: the license is issued by theféetures, following the opinion of a
9-Member Committee and is based on the certifiohtompliance issued by GAEC;
for the renewal the opinion of the 9-member Coneriis not required.

b) Industrial Facilities: the first operational licenss issued by GAEC supervisory
Ministry (Ministry of Education, Lifelong Learningnd Religious Affairs) and the
renewal of the license is done by GAEC,;

c) Research and Education facilities: the licensessed by GAEC
d) Radioactive Waste: the license is issued by GAEC

e) Import, export, possession and use and transpogdibactive sources: the license is
issued by GAEC.
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Articles: 1.1.4, 2, 7, 8 and 9 of the Radiation tBetion Regulations describes the
requirements for the licensing of medical, indadtand research facilities. The procedure for
granting an operation license for each applicatioay involve other organisations or
committees in addition to GAEC.

Licensing of medical facilities

According to the Radiation Protection Regulatiotise operational licenses for medical
facilities are granted by the Prefectures. Thedusliof the license depends on the type of
medical practice (5 years for radiology and radckodipy facilities and 3 years for nuclear
medicine facilities). Three steps are involvedtfar operation license to be granted:

» Feasibility license: issued by the prefecture uploe agreement of the 9-Member
Committee of the Ministry of Health and Welfare.

* Pre-construction license: issued by the prefecuwpen written approval for the
construction of the facility provided by GAEC

» Operational license: granted by the Prefecture upenagreement of the 9-Member
Committee of Ministry of Health and Welfare in atilol to Certificate of Compliance
issued by GAEC.

The renewal of the license is granted by the Prefes subject to the issuance of a certificate
of compliance by GAEC. The Prefecture has the rightevoke or suspend any operational
license for a medical facility without consultingAGC for reasons other than radiation

protection.

Licensing of industrial facilities

The operational license for the industrial faciéiis granted by the Ministry of Education,
Lifelong Learning and Religious Affairs with a vdilly of two years. It requires a certificate
of compliance from GAEC to the applicant. The reakuwf license for industrial facilities is
granted by GAEC directly.

Licensing of research and education facilities

All other activities including research, educatitr@nsport, interim storage facilities, export
and import of radioactive sources are licensed BG.

Articles 8.2, 9.7 and 10.7 in the Radiation PrateacRegulations empower GAEC to renew,
amend or revoke licenses/or certificates of comgks.

The IRRS team was informed that two laboratoriebrigghg to NCSR “Demokritos”
function without licenses. The IRRS team was infedmthat GAEC has conducted
inspections to these laboratories. Corrective astithat need to be addressed by the
laboratories were communicated to the laboratdoethe completion of the license process.

The application procedures for a license/or cedtk of compliance for the different types of
facilities are available on the GAEC web page. Ragliation Protection Regulations provide
requirements for licensing of facilities and adies, taking into consideration the risks
associated with the equipment or sources used. vweletailed guidance on licensing
procedures for the applicants is not available.
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR Part 1 para 4.34 states thi: “The regulatory body shall issue
guidance on the format and content of the documtentse submitted by the
applicant in support of an application for an auttzation”

R13 | Recommendation: GAEC should further develop guidane on the format
and content of the documents to be submitted by thapplicant in support
of an application for licensing of facilities and ativities.

The licensing process for the medical facilities ba go through three steps which involve
three different authorities including the PrefeegjrGAEC and the 9-Member Committee of
the Ministry of Health. Cooperation and coordinatlmetween the three authorities in order to
facilitate the efficient operation of the licensipgcess should be improved.

The Radiation Protection Regulations specify thegrice renewals must be applied for 3
months before its expiry. During the sites visitee IRRS Team was informed that the time
needed for the renewal of a license, especialthencase of medical applications, can exceed
the period available. The renewal of licenses, asecof medical facilities, need to be

coordinated with Prefectures to avoid the poss$ybdf a facility operating without license.

The national radiation protection database is wgddace the applications for licenses in the
medical field in collaboration with the Prefectures

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR Part 1 para2.1¢ states that: “Where several authorities have
responsibilities for safety within the regulatorsarhework for safety, the
responsibilities and functions of each authoritalsbe clearly specified in the
relevant legislation. The government shall ensuvat there is appropriate
coordination of and liaison between the varioushawities concerned. This
coordination and liaison can be achieved by meamsmemoranda o
understanding”

BASIS: GSG-1.5 para 5.10 states the “....the regulatory body should
identify areas where co-ordination and co-operatwith other local, nationa
and international organizations are needed to Fut8 mandate. When such
needs are identified, the regulatory body, togethigh the other organization
involved at the local and national levels, shouldtablish specifig
arrangements for co-ordination and co-operation”.

[72)

S4 | Suggestion: GAEC should consider improving the coalination with
Prefectures to avoid delays in the licensing renewgrocess which can
result in facilities operating without a valid license.

Although the legislation empowers GAEC to includenditions in the license/or the

certificate of compliance, all licenses and/or ifiedtes of compliance issued by GAEC do
not include conditions to be considered by thensees during the operation of the facility. In
the licensing process, all non-compliance issuestiflied by GAEC are communicated to the
applicants and actions taken by applicants hadeeteported to GAEC prior to the issuance
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of the license/or certificate of compliance. GAE@ wnly issue a license/or certificate of
compliance if all safety requirements are fulfillegt the applicant. A common alternative
approach would be to consider issuing a licench wainditions, limits or controls attached to
it. In fact, the IRRS Team observed a few examash as the waste management facility
and other laboratories in the NCSR “Demokritos” enehGAEC accept that facilities continue
operating without a license when certain safetyiregnents are not met.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR Part 1 para 4.31 states th: “In the granting of an
authorization for a facility or an activity, the galatory body may have to
impose limits, conditions and controls on the autterl party’s subsequent
activities...”

St | Suggestion: GAEC should consider revising its licesing approach in
order to include conditions, limits and controls on licenses and or
certificates of compliance.

The Radiation Protection Regulations do not provateregistration of some of the activities
or facilities. GAEC has to license all facilities activities in the country irrespective of the
risk associated with them.

The Radiation Protection Regulations for licensingissuing certificate of compliance
provide different requirements for different praes taking into consideration the risk
associated with them. Clear guidelines for the enmntation of the graded approach in terms
of authorisation are not in place.

The IRRS team was informed that, some of radioactwurces recorded by GAEC have
activities below the exemption limits. Article 161of the Radiation Protection Regulations
state clearly that GAEC can exempt some activdrefgcilities from regulatory control.

In licensing the import of a radioactive source,EZAhas a separate application form for this
purpose. All source information and its transpastato the user premises have to be provided
by the applicant prior to the issuance of the imfioense. GAEC has arrangements in place
with Customs to deal with the imported or exporsedrces. Points of entry do not have in-

transit storage facilities except at Athens airpbDitect delivery requirements are applied in

order for the licensee to transport the source ithately after its arrival at the point of entry.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR Part 1 requirement 24 para 4.33 statedat: “ The extent of
the regulatory control applied shall be commensainaith the radiation risks
associated with facilities and activities, in acdance with a grade
approach.”

j -

BASIS: GSR Part 1 para 4.3 states that“...The performance of regulatory
functions shall be commensurate with the radiaticsks associated wit
facilities and activities, in accordance with a gead approach..”

=)
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

R14 | Recommendation: GAEC should improve the implementadn of a graded
approach in the authorization process.

Authorisation of waste management facilities

The only waste management facility in Greece, atingrto GAEC, is the interim storage at
NCSR “Demokritos” site. This facility is used fdre storage of disused and orphan sources,
other radioactive material declared as radioactirste, operational waste from research
reactor GRR-1 (outside the scope of the missiod)ather legacy operational waste from the
NCSR “Demokritos” research institutes.

The Radiation Protection Regulations require dlivdes involving ionising radiation to be
authorised. However, the NCSR “Demokritos” intesgtorage facility is in operation, but has
not yet been licensed. GAEC does not envisage hairgposition to issue the operational
licence for some time, since the NCSR “Demokriteirage facility does not comply fully
with the Radiation Protection Regulations or disdfety requirements. The uninterrupted
operation of an unauthorised facility is not in @cdance with IAEA Safety Standards or
Greek Radiation Protection Regulations.

According to GAEC the licence procedure for theragge facility is under preparation. To
promote safety enhancements and to ensure facddiation safety GAEC has performs
unofficial reviews of the operator’'s reports, preggadraft material and performs regular
inspections.

In relation to a Recommendation made under Sed&i@r8 concerning guidance on format
and content of application documents, GAEC showldsier developing guidance for the
development of the safety assessment and safetyofdle interim storage facility in NCSR
“Demokritos”.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR Part 1 Requirement 2: “Authorization by the regulatory bod
including specification of the conditions necesséoy safety, shall be
prerequisite for all those facilities and activii¢hat are not either explicitl
exempted or approved by means of a notificatiocgss”

S

<

R15 | Recommendation: GAEC should enforce the licensingequirements for
all facilities at NCSR “Demokritos”, including the interim storage facility.
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6. REVIEW AND ASSESSMENT

GAEC performs review and assessment mainly duriothaaisation of facilities and
activities, which are connected to pre-constructioperational and renewal of licensing.
Review and assessment is connected to inspect®onn anost cases GAEC performs a
thorough inspection before authorisation or issuimgcertificate of compliance. The
requirements for information to be submitted to @A&e described in Radiation Protection
Regulations Part 2-10. GAEC has issued protocotpimance related to most of the types of
facilities and activities (e.g. radiology, radiothpy). These together with RPR requirements
form the criteria against what GAEC personnel penfoeview and assessment.

Prior to granting an authorisation/or a certificatie compliance, GAEC requires a safety
report of the safe operation of a facility or coadof an activity. This report forms part of the
documents to be provided by the applicant to detnatesthe safety of the facility. GAEC
reviews the report to ensure the safe operatigheofacility as part of the licensing process.

During the interviews the Team was informed thatew and assessment is done according
to GAEC quality management system. The GAEC quafitgnual for Licensing and
Inspection Department forms the basis only for @tsijpn activities, and does not give
guidance for performing review and assessment.eTaer no documented procedures used by
GAEC in order to assess the safety reports of tifferent practices and activities in
accordance to the associated risk.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR Part 1 para 4.33 states that: Prior to the granting of ar
authorization, the applicant shall be required tabmit a safety assessment
[8], which shall be reviewed and assessed by thgulegory body in
accordance with clearly specified procedures.....”

R16 | Recommendation: GAEC should document the proceduréo review and
assess the safety assessment reports that demonithe safe operation of
the facilities and activities.

The use of a graded approach in review and assasssn@ainly based on the requirements
in the RPR depending on the licensing period ape tyf facility or activity in question. In
practice GAEC allocates more time and resourcesrdeiewing more complex facilities.
GAEC's review and assessment process contains eteraterisk based graded approach, but
it is not obvious that GAEC follows a comprehenbivgraded approach in review and
assessment and there is no guidance in quality geamant system to explain implementation
of the approach. Development of review and assessmeidance should enhance the
transparency of regulatory review and assessmehtdaaision making process. This should
be considered as part of actions related to Recomat®n R13. Criteria for review and
assessment are detailed within RPR.

The results and decisions of reviews and assessnf@mneach facility are registered in the
Licensing and Inspections Department archives, @ was in the National Radiation
Protection Database kept by GAEC.
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1. INSPECTION

Articles 2.9, 9.10 and 10.8 in the Radiation Pridvec Regulations empower GAEC to
conduct inspections to the facilities and of atiaa to verify compliance with the safety
requirements.

GAEC conducts inspections of facilities and acigtprior to the issuance of a certificate of
compliance or the license, the renewal of licereewvell as for other reasons determined by
GAEC. GAEC has written procedures in place for emtithg inspections which have been
included in the Quality Manual issued in Sept. 2@ part of the accreditation of the
Licensing and Inspections Department (LID) of GAESO 17020). Specific check lists for
inspecting different types of facilities and adiies are being used by GAEC's inspectors
during inspections. Effective use of these chetkliwas noted during the site visits
conducted.

Articles 2.9, 9.10, and 10.8 in the Radiation Retiten Regulations describe the inspections to
be conducted to each type of facilities.

7.1. INSPECTION PROGRAMME AND THE GRADED APPROACH

GAEC uses annual inspection programme to plan Herihspections. The programme is
updated on a two weeks basis. The development aating of the inspection programme by
GAEC is based mainly on the renewal of licensethercertificate of compliance in case of
medical facilities. Other factors used by GAEC tevelop and update the inspection
programme are:

* new facilities to be licensed;

» facilities with a license to expire in the next twmmnths;

» facilities, where radiation protection issues aengng and compliance with the
regulations must be verified,;

* information about possible violation of regulatipns

* geographic spread.

GAEC carries out announced and unannounced inspscilhe performance of unannounced
inspections usually occurs randomly, but suspiciohdad practice, complaints by third
parties, and unavailability of licensees to arraagenspection are reasons for unannounced
inspections. The IRRS Team was informed that theb®r of unannounced inspections in
2011 was 93 out of a total number of 434. Inspestioot related to the licence renewal
process can be either an announced or unannoumbedlRRS team was informed that
GAEC would like to increase the number of unannednaspections.

The inspection programme contains elements of degrapproach as those facilities of higher
risk are more likely to be inspected between theewal of a licence. For example, the
industrial irradiator is inspected each year white licence is renewed every two years;
nuclear medicine facilities are licensed for 3 geand are inspected about once every two
years, and radiotherapy departments are inspeated every two years whereas license
duration is five years; GAEC plans to perform ingpmns every year for industrial
radiography whereas the license duration is twosyea

GAEC uses checklists during the performance ofangpns, based on the requirements in the
Radiation Protection Regulations. As part of thgpacttions for licensing being conducted,
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GAEC assesses the competence of the staff of thlecapt’'s organizations as it empowered
to do so according to the Article 2 of the RadiatiRrotection Regulations.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR Part 1 Requirement 29 states that: “Inspections of facilities
and activities shall be commensurate with the radrarisks associated with
the facility or activity, in accordance with a gred approach”

S€ | Suggestion: GAEC should consider reducing the inflence of the license
renewal process on the inspection programme.

7.2. INSPECTION RESULTS

The results of inspections are reported and kepiaes copies at LID as well as being stored
in the Radiation Protection Database. In case @firtbpection of medical facilities copies of

the inspection findings or certificates of comptiarare sent to the Prefectures. If during the
inspection a serious violation is identified, GAEGay ask the public prosecutor to take
further action, as provided for in the RadiationtBction Regulations.

Since the NCSR “Demokritos” storage facility hag been licensed, GAEC’s strategy has
been to perform intensive inspections to ensuréatiad safety and step-wisely promote
safety improvements in the facility.

GAEC performs these inspections with the same piureeas described in the quality manual
for the LID. GAEC has also developed specific irtdjm® check list that they follow during
inspections of the interim storage facility. Thésgpection results have been provided to the
operator orally, but results have not been offigiabbmitted to the operator and GAEC has
not taken any official enforcement actions.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR Part 1 para 4.5 states tha: “The regulatory body shall record
the results of inspections and shall take apprdpriaction (including
enforcement actions as necessary). Results of dgtispe shall be used as
feedback information for the regulatory process ahdll be provided to the
authorized party.”

BASIS: GSR Part 5 Requirement . states tha:“...The regulatory body shail
provide for the issuing, amending, suspension gokeg of licences, subject
to any necessary conditions. The regulatory bodyl glarry out activities to
verify that the operator meets these conditiondoiEement actions shall e
taken as necessary by the regulatory body in tleateof deviations from, ar
non compliance with, requirements and conditions.”

R17 | Recommendation: GAEC should provide inspection redts officially to
the operator of the NCSR “Demokritos” waste storagdacility, and ensure
that the inspection findings are addressed.
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8. ENFORCEMENT

The Law provides GAEC with the authority to carmyt @nforcement actions in relation to
non-compliance with the Law or regulations in relatto radiation safety.

The Legislative Decree 181/1974 (Article 8) congapenal provisions for persons who use
radiation while not holding an authorization, whatentionally infringe the terms of an
authorization, or who intentionally create a risk life, health or property.

The Law 1733/1987 (Article (2) (c) and (2) (g)) piies GAEC with the authority to propose
to competent bodies on the taking of correctivéoastwhere the regulations and guidelines
have been infringed. This Law also provides GAEGhvihe authority to amend or revoke
authorizations for the production, possession,asiapand use of radioactive sources.

Subject to a reasoned report by GAEC, the Radidiatection Regulations (2001) require

that the responsible administrative authority amencevoke, in whole or in part, any license

issued under the regulations if it is found tha&t tonditions under which it was issued are no
longer complied with or serious violations of tlagliation protection rules have occurred.

Enforcement actions are implemented by GAEC asaltref inspections carried out during
the authorization process, or as the result of noanced inspections of authorised facilities
and activities. The following enforcement acti@ne used:

* Verbal notification of non-compliances requiringr@ztive actions at the conclusion
of the inspection;

* Written notification of nhon-compliances requiringreective actions in the report of
the inspection. The time period allowed for the lenpentation of the corrective action
is related to the magnitude of the risk associatitd the non-compliance. Follow-up
inspections are carried out to ensure that theecbwve actions have been made by the
licensee;

* For severe non-compliances, written notificationsent prior to the report of the
inspection;

» If the licensee has not corrected the non-compéisnas observed through follow-up
inspections, then the enforcement of regulatoryireqnents can be pursued through
the judicial system. This requires GAEC to issugudicial summons through the
Prosecutor’s office, to initiate action in both #dministrative Court and the Criminal
Court;

* Where the authorized party repeatedly violatestgatguirements in the regulations,
GAEC can petition the Prosecutor's Office for pession to suspend or cancel the
license.

GAEC inspectors prepare reports of inspectionsiti@itide verbal or written notification on
non-compliances to licensees. The inspectors akswoy cout follow-up inspections to
determine that the non-compliances have been d¢edecThe GAEC lawyer issues the
judicial summons through the Prosecutor’s officehiM/ the process is understood by the
inspectors, GAEC has not developed a written erfaent policy setting out the procedures
for inclusion in its Management System.

As an example of enforcement actions taken by GAIBE,IRRS team was informed that
GAEC has suspended the licence of an industrialogaabhy company for 6 months
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following the theft of an industrial radiographyusoe that was left unattended at an outside
radiography site.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS:GSR Part 1 Requirement 30 states tha “The regulatory body shall
establish and implement an enforcement policy withe legal framework for
responding to non-compliance by authorized partieth regulatory
requirements or with any conditions specified ia #uthorizatior.

R18 | Recommendation: GAEC should formalize its enforcem policy in line
with a graded approach and incorporate it into the integrated
management system.
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9. REGULATIONS AND GUIDES

The legal basis for developing the Radiation PtaiadRegulations is in the following Laws:

e article 28, par. 2(c), of the Law 1733/87 (G.G. A1) “Transfer of technology,
inventions, technological innovation and establishin of the Atomic Energy
Commission”;

» article 5, par. 3, Legislative Decree 181/1974 (GA5347) “Protection against
lonizing Radiation”.

The Radiation Protection Regulations (2001) alsee gbAEC with the authority to issue
guidance documents or protocols on issues in &vioel radiation protection and management
of radioactive waste.

9.1. PROCESS FOR DEVELOPING REGULATIONS AND GUIDES

GAEC develops regulations, guidance material, maand circulars. Regulations, guidance
material and protocols are approved by either thpewising Minister or by GAEC,
depending on the status of the document. Circdersdeveloped for use within GAEC and
approved by the Board.

The procedure followed by GAEC for the developn@negulations is:

* a committee is established by GAEC, consisting taff sof GAEC and external
experts, to prepare a first draft of the regulatiand guides. The drafting committee
includes the legal officer at GAEC,;

* a draft of the regulations is circulated to intéedsparties, such as professional
associations (e.g. medical physics, nuclear meglicphysicians, radiologists),
Ministries, workers in radiation facilities and ia@iies for comment. The draft is also
made available to the public for comment;

* the comments are reviewed by the committee eskeddliby GAEC, and a revised
draft is prepared,;

» the draft is approved by GAEC Board;
* the draft is submitted to the supervisory Minidtsy comment;

» for those regulations implementing EC Directivésg tevised draft is submitted to the
EC for comment and approval;

» the revised draft is submitted to the supervisoryisfry for acceptance;
» the final text is signed by the involved Ministéssich as Health, Economy);
» the Ministerial Decision is then published.

The Radiation Protection Regulations require ther@mal of four Ministers before they can
be approved.

The process for the development of guidance matanid protocols is similar. The process
for developing guidance material and protocols is:
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* a committee is established by GAEC, consisting taff sof GAEC and external
experts, to prepare a first draft of the regulatiand guides. The drafting committee
includes the legal officer at GAEC,;

» adraft of the guidance material and protocolsrsutated to interested parties, such as
professional associations (e.g. medical physicsclean medicine physicians,
radiologists), Ministries, workers in radiation il&es and activities for comment. The
draft is also made available to the public for cagnin

* the comments are reviewed by the committee eskedaliby GAEC, and a revised
draft is prepared;

» the draft is approved by GAEC Board;

* the Guidance material or Protocol is then publiskeda Ministerial Decision or
published by GAEC.

Interested parties are able to download all relelzaws, Regulations, Guidance material and
Protocols from the GAEC web site.

GAEC also develops Circulars. They are developedGBY¥C staff to provide guidance to
GAEC staff, licensees and other interested padiethe interpretation of the Law on how to
implement the Law. Circulars are approved by tharBof GAEC.

While GAEC follow the above procedures for devehgpiregulations and guides, these
procedures are not documented in its managemeteinsys

9.2. EXISTING REGULATIONS AND GUIDES

9.2.1 The use of radiation in medical facilities, industy, education and research
The regulations relating to radiation safety issue@reece include:

« Common Ministerial Decision 1014/2001, ‘Approval dhe Greek Radiation
Protection Regulations’

* Ministerial Decision No. 9087 (FOR)1004, ‘Operatbprotection of outside workers
exposed to the risk of ionizing radiation duringitractivities in controlled areas’

* Ministerial Decision No. 10828/(EFA)1897, ‘Controbf high-activity sealed
radioactive sources and orphan sources’

* Ministerial Decision No. 11592(FOR)1125, ‘Mandatomystallation and use of
equipment for the detection of radioactive matsrialscrap metals and for their illicit
import’

The Radiation Protection Regulations (2001) areetba®n the European Directive
96/29/Euratom of 13 May 1996 “Laying down basicesafstandards for the protection of the
health of workers and the general public againstdéngers arising from ionizing radiation”
and European Directive 97/43/Euratom of 30 Juner k89 “Health protection of individuals

against the dangers of ionizing radiation in relatio medical exposures”.

The Radiation Protection Regulations provide basioditions and requirements that are
applicable to all types of facilities and activitieThe regulations include both general
licensing and safety requirements. There are afderia for the following activities and

facilities: diagnostic radiology, nuclear medicimadiotherapy, management and disposal of
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radioactive waste, research and education, indiistdiography, sealed source irradiators,
particle accelerators, and the transport of radire@aenaterial. The detailed criteria for these
facilities and activities might be more suitablédotissued as GAEC binding guidance.

GAEC has planned revision of the Radiation Prod&cRegulation to bring them in line with
the IAEA Safety Requirements that have been deeelogince the Radiation Protection
Regulations (2001) were published. These IAEA §aRéquirement publications include
Radiation Protection and Safety of Radiation Saurdeternational Basic Safety Standards
(GSR Part 3) (2011) and the forthcoming EC BSS;R5%-0n Preparedness and Response to
Nuclear and Radiological Emergencies (2002); anel Tmansport Regulations for the
Transport of Radioactive Material (2009). Somehaf issues that require revision or inclusion
in the Radiation Protection Regulations include:

 in the area of occupational exposure control: Resipdity of employers,
responsibility of workers, and the new dose linitthe lens of the eye (see section
13);

* in the area of emergency plans and proceduresiabd for the emergency plan to be
in place before the license is issued, and for @unds on the content of emergency
plan to be issued by GAEC (see section 10);

» transport of radioactive material (see section 11);
» discharges (see section 14);

* environmental monitoring (see section 15);

* existing exposure situations (see section 16).

GAEC also needs to ensure that terminology usedsacregulations, guidance material,
protocols and other documents is consistent.

The regulations on the Control of high-activity Iselaradioactive sources and orphan sources
are based on the European Council Directive 20@3ELatom of 22 December 2003 on the
“Control of high-activity sealed radioactive sowscand orphan sources”. The purpose of
these regulations is to prevent exposure of wor&rdsthe public to ionizing radiation arising
from inadequate control of high-activity sealedioadtive sources and orphan sources and to
define specific requirements for the controls tlabuld be implemented, in order to ensure
that each such source is kept under control. Thegealations state that GAEC is the
competent authority for the recovery of orphan sesirand for the dealing with radiological
emergencies due to orphan sources as well asdalrétwing up of appropriate response plans
and measures.

For those facilities and activities that GAEC hast developed regulations or guidance
material, GAEC uses IAEA standards or EU directioeguidance documents.

GAEC is considering developing a hierarchical raguly system that would include
regulations covering general safety provision engassing all facilities and activities, and
issuing guidance documents that contain more ppés@ requirements that could undergo
more frequent and timely revision.
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR Part 1 Requirement 3 states tha: “Regulations and guides
shall be reviewed and revised as necessary to #esp up to date, with dye
consideration taken of relevant international sgfetandards and technica
standards and of relevant experience gained.”

R19 | Recommendation: GAEC should prepare updated Radiatin Protection
Regulations to bring them in line with the current IAEA Safety
Requirements for submission to the Government.

S7 | Suggestion: The Government should consider adopting more flexible
hierarchy of Radiation Protection Regulations.

9.2.2 Waste management and waste management facilities

Concerning waste management the Radiation ProteR&gulations defines requirements for
management of radioactive waste for some activitexguirements for small storages for short
lived waste and procedures for release of radieacthaterial from regulatory control.
However, the requirements concerning waste manageane scattered in regulation and do
not form coherent set of requirements. The part the RPR defining requirements on waste
management and disposal mainly concentrates on t&nor storage, clearance and discharge
of medical and laboratory waste. The Radiation ddtain Regulations do not define
requirements concerning pre-disposal radioactivetevmanagement and decommissioning of
facilities as part of authorisation in accordandhVAEA safety Standards. GAEC has not
issued regulations concerning waste managementitiésci (e.g. interim storages) or
authorisation procedure for them. GAEC has prepdraft authorisation requirements, which
has also been communicated to facilities concerned.

Internationally accepted recommendations requirat tmadioactive waste shall be

characterised and classified according to regulatequirements in various steps of pre-
disposal management. At present GAEC has not intedl waste classification in its

regulations except for exemption and clearanceldevihe development and adaptation of
waste classification requirements may assist ith&urdevelopment of waste management
policy and strategy. An example of waste clasdifocafrom disposal perspective is described
in IAEA SSR-5 Disposal of Radioactive Waste (Annax)d in GSG-1 Radioactive waste

classification.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR Part 5 Requirement . states tha: “The regulatory body shal
establish the requirements for the development adioactive waste
management facilities and activities and shall @&t procedures for meeting
the requirements for the various stages of thenBogg process...”.

R20 | Recommendation: GAEC should establish safety requements for
decommissioning of facilities and pre-disposal mamggment of radioactive
waste.
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR Part 5 Requirement ! states tha: “At various steps in the
predisposal management of radioactive waste, tligoective waste shall be
characterized and classified in accordance withuiegments established or
approved by the regulatory body.”

S&€ | Suggestiol: GAEC should consider incorporating a waste classificatiol
scheme into its regulatory system.
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10. EMERGENCY PREPAREDNESS AND RESPONSE

10.1. BASIC RESPONSIBILITIES

The legislative and statutory framework establista¢dthe national level with regard to
preparedness and response to a nuclear or radialagnergency is based on various legal
instruments as detailed below:

* Government Gazette, Law No. 1733, issued on Semer®d, 1987, “Transfer of
technology, inventions, technological innovationd aestablishment of the Greek
Atomic Energy Commission”: This Law establishes emits Article 28, paragraph 2b,
“It [GAEC] shall propose to the Minister of IndugtiEnergy and Technology and any
other competent Minister, on the plan(s) for thediimg of risks and needs arising
from increased radiation activity.”

* Government Gazette, Ministerial Decision 2739/94réial5 1994, “Regulation for
public information in the event of a radiologicahergency”: This decree defines the
role of GAEC in disseminating information to thebfia about radiation safety.

* GAEC’s plan (1998) covering nuclear technologicetidents for the response to a
radiological or nuclear emergency occurring wittiia national borders or beyond.

* Government Gazette, Ministerial Decision No 1014ued on March 6 2001,
“Approval of Radiation Protection Regulations”. UWmdthis decision, GAEC is
required to provide training in radiation proteatito the staff of special groups. It is
required to establish dose constraints (refer@®.%) for exposure of emergency
workers, individual monitoring in case of emergersifuations, considerations on
emergency intervention plans, emergency measueggiires emergency plans for
most of the relevant practices.

* Government Gazette, Law 3013, May 1, 2002, “Upgretdée civil protection and
other issues”: This law establishes that the Géi@=eretary of the Civil Protection is
responsible for: studying, planning, organizing acmbrdinating national policy,
concerning issues of public awareness, preventidmaanagement of natural or man-
made or other disasters.

* Government Gazette, Ministerial Decision No 1299riA10, 2003, “General Civil
Protection Plan Xenokratis™: This decision estdi#@is that a national coordination
body would handle all major hazards in the coumtng this is in line with the all
hazard approach. GAEC'’s plan (1998) was modifiedlianluded in this national plan
as Annex R.

* GAEC Internal Emergency Plan for Dealing with Raaliical Incidents or Chemical,
Biological and Radio-Nuclear (CBRN) Threats: ThiarPincludes written procedures,
analytical tools and computer Programs, for thepeupof GAEC's participation in the
above mentioned plans. This is also partially ipooated in NRBC emergency plan.

» Decision of the General Secretary for Civil Protatt“National Plan on CBRN
threats”, November 2011: This CBRN Plan refershe management of chemical,
radiological, biological or nuclear agents arisingm acts of terrorism and applies
after the completion of the antiterrorism taskdqraned by the Hellenic Police.
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The following figure represents the legal infrasttue in relation to emergency preparedness
and response:

GREEK LEGISLATIVE FRAMEWORK RELATED TO EPR
S ——

EMERGENCY RESPONSE RADIOLOGICAL/NUCLEAR SAFETY
Law (3013/2002) “Upgrade of Law (181/74) “Radiation Protection”
the Civil Protection” l
l Law (1733/02) “establishment of
GAEC”
MD 1299 /2003 “General Civil | |
Protection Plan Xenokratis”. PD (404/93) “Organization of GAEC”
MD 7270/2006 “establishment PD (60/12) “Nuclear Safety”
of a task force for CBRN”
Annex “R” GSCP “Xenokratis” MD 2739/94 “Public information ”
GAEC Internal Emergency Plan 2004 MD 1014/01 “RPR”
National Plan on CBRN 2011 MD 10828/06 “HASS”

Figure 2. Greek legislative framework relatec@BR

The legal infrastructure establishes the Generalre®ariat of Civil Protection as the
governmental body to act as a national coordinaunhority whose functions, among others,
is to co-ordinate the assessment of the threatsinvihe State, and also to resolve issues
between various response organizations. In planfoangand in the event of a nuclear or
radiological emergency, the GAEC acts as an adwstre government (Minister of Interior)
and General Secretary of Civil Protection in respéniuclear safety and radiation protection.
The General Secretary of Civil Protection and tbsponse organizations ensure that the
arrangements for response to a nuclear or radmdbg@mergency are coordinated with the
arrangements for response to conventional emergenéuring an emergency situation
involving radiation, GAEC is responsible for assegshe situation, recommending activation
of the relevant radiation emergency response pldmeoposing countermeasures.

10.1.1 Assessment of threats

Greece does not have any power reactor and itges@arch reactor is under shutdown. A
threat categorization compatible with the threa¢garies established in the Table 1 of GS-R-
2 has not been conducted. Instead, it has ideshtifie risk categories based on the nature of
sources or radiation applications.

It has also not made assessment of threats basthe dBEA categorization of threats (Table
| of GS-R-2).
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GS-R-2 para. 3.15 states tha “The nature and extent of emergency
arrangements [for preparedness and response] shallcommensurate with
the potential magnitude and nature of the [threatlassociated with th
facility or activity.” The full range of postulateglvents shall be considered|in
the threat assessment.... The threat assessmentbghalh conducted as to
provide a basis for establishing detailed requiraisefor arrangements fq
preparedness and response by categorizing faclliied practices consistent
with the five threat categories shown in Table I.”

112

=

R21 Recommendation: GAEC should liaise with relevant aganizations, to
conduct the assessment of hazards at the nationalkl in accordance with
GS-R-2.

10.2. FUNCTIONAL REQUIREMENTS

10.2.1 Emergency management and operations

In accordance with Annex R of the General EmergdpPleyn, GAEC is responsible for the
assessment of the situation, activation (up toll®j)eand taking the emergency response
measures, assisted by competent government entitiersities and research centres. GAEC
is also the competent body for responding to irthlial cases of radioactive contamination in
Greece.

The General Secretary of Civil Protection direatsl @oordinates the associated institutions
and is responsible for the implementation of theessary response measures for widespread
or severe radioactive contamination in Greece dueutlear accidents inside or outside the
country, nuclear war, sabotage, irregular actiatg,

The coordination at various levels amongst variagencies is supported by a Task Force
(which is a scientific supporting team) for the Mgement of Chemical, Biological,
Radiological and Nuclear Threats and Incidents,euritie General Secretariat for Civil
Protection. The functions of the Task Force incltike provision of specialized know-how
and scientific information on the management ofnaical, biological, radiological and
nuclear incidents, either caused by accidents morist acts or even for a potential threat
scenario.

The overall role of GAEC with regard to radiatiomergency is shown schematically in the
below figure 3.

46



Ministry of Interior Emergency
GAEC support role b

Recommendations Operational Center of Civil Protection
8  eriefing |  Coordinating Inter-Ministerial Body

GAEC's main role Multidisciplinary Committee
Public Relation
Office GAEC President
: IAEA, EU, efc.
ministration & Staff Office
ommunications |
y \ 4 ! A
6roup of 6roup of 6roup of 6roup of
Radioprotection & Nuclear Environmental Sampling
Medical Control Technology Radioactivity
Computer ] GAEC GAEC Demokrotos  Regional labs
Center Dosimetry Network (A,B,C) (A.8,0) (8,0)
laboratory (A,B,C) 1‘ L 1‘

I
Prefectural Sampling Groups
(8.0

Figure 3. Role of GAEC during radiation emergesci

10.2.2 Identifying, notifying and activating

For the purpose of activation, three levels havenbéefined: Level A indicating normal
circumstances, Level B indicating “Alert” and Lewelindicating a radiation emergency in
which the other agencies get involved into the oesp.

Level B of emergency would be declared by GAEC &rdel C of emergency would be
declared by Civil Protection. The response involvasous public authorities handled by the
Civil Protection Department.

GAEC is also the National Contact Point on a 248&i4 for receiving and sending

emergency notifications of an actual or potentiatlear or radiological emergency. The
agencies with which it interacts in this regardude IAEA, other international organizations

and countries with which Greece has entered inkatdoal agreements for such purposes.
Similarly, GAEC has the role as Competent Authoatythe national level and National

Competent Authority for abroad purposes under theventions on Early Notification and

Assistance.

Within the country, GAEC informs the concerned Miais, and also the General Secretary of
Civil Protection, who is responsible for the pregmhress and activation of the Coordinating
Inter-ministerial Body.

In case of an emergency at radiological facilitibe licensee and the person responsible for
radiation protection (qualified expert, medical pityst, safety source officer etc.) would be
responsible to notify the accident to the GAEC amge with the response. Under all
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scenarios, GAEC's internal response plan getsatetivand it is in a position to deploy all its
available resources to respond to the emergenchadimg not only its own personnel but also
others in educational and research institutions.

A variety of communication channels are used fonveying and receiving information.
These include telephone, telefax, internet andadeel lines.

To serve the objective of detecting illicit traKing and thereby also pre-empting any
emergency scenario, GAEC has installed nine rasiatietection monitors at various
locations to control inbound / outbound traffigpaftrts, airports and boundary entry points and
also makes arrangements for maintaining them. &inejuipment has also been installed at
locations seeing movement of scrap. A visit wasenayl IRRS team members to the Piraeus
Port Authority to witness the functioning of thigsgem. In the event of an alarm, the Custom
officials have been trained to take necessary r&tior carrying out secondary checks and if
there is a need GAEC can be notified for additiomalp. The data from this monitoring
system are available to GAEC in real time (see GP8)

10.2.3 Taking mitigatory action

With regard to taking mitigatory actions, GAEC hiée legal responsibility to provide
expertise in radiation protection to local offigaand first responders in the event of a
radiation emergency.

Arrangements have been put in place by GAEC toigeogxpertise and services in radiation
protection to local officials and first respondegsponding to actual or potential emergencies.
Among others, these include on-call advice and iprons to dispatch an emergency team
with radiation specialists to the scene. Intenantieams for mitigating the consequences of
an emergency are also available to carry out mdigaactions at the facility. Arrangements

are also in place to initiate a prompt search arnidsue a warning to the public in the event of
a dangerous source being lost or illicitly remoaed possibly being in the public domain.

While responsibilities have been assigned to thikatimn safety officer or the radiation
protection officer, there are no provisions whichka it mandatory on the part of the facility
operator to take mitigatory actions to prevent aoakation of the threat, for returning the
facility or activity to a safe and stable stated ao reduce the potential and consequences of
radioactive material releases or exposures. Th@ieisshould be considered when
implementing the general recommendation indicatedhe point 1.2 in relation to the
allocation for responsibilities.

10.2.4 Taking urgent protective action

GAEC is formally responsible for developing and jpitltg national intervention levels for
taking urgent protective actions. The principles@dd for taking these actions include the
principle of justification, indicating that the sabf food is subject to EU regulations and
conditions and all efforts would be made to avadais exposure of individual members of
the population through the implementation of appedp measures so that the dose received
by these persons does not exceed the correspoediglg.

Based on field measurements, GAEC would proposilsai protective actions relating to
sheltering, iodine prophylaxis and evacuation.

GAEC also has the responsibility for adopting ereany planning zones for various
facilities. These are described in the Radiatiastdtion Regulations and the procedures are
included in GAEC's internal emergency plan. In ademce with these, GAEC has defined
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three zones — the cold zone, the warm zone andhdheone (based on relevant IAEA’s
TECDOC series). The GAEC internal plan explains tiogse can be organized and the tasks
to be performed by GAEC'’s Intervention Teams.

It needs to be mentioned that there are no GAE@edjues requiring the facilities to draw up
formal procedures to mitigate the consequencesadialogical emergency.

10.2.5 Protecting emergency workers

Under Ministerial Decision No. 1014, dose constsaifor exposure of emergency workers
have been established. The responsibility for dejinimplementing and managing dose
levels for emergency workers, for different typdsasponse activities, lies with GAEC. In
accordance with this decision, GAEC shall deterndose constraints or committed doses
during the exposure of volunteers who participatemergencies as the case may be and may
exceed the double annual dose limits, but they ataexceed five times the annual dose limits
for the worker’s life span. This concept shouldreeiewed so as to be in line with the new
safety standards. The general recommendation iedi¢a the point 9.2.1 includes the need to
update the relevant regulations.

In addition it has been stated in the Annex R efriational response plan, that the maximum
level for emergency workers could go up to 500 raBder life saving conditions.

10.2.6 Assessing the initial phase

Assistance and support to local officials and fietponders during the initial phase of a
radiation emergency is provided by the GAEC andnidweire of these is described under the
responsibilities of the supporting team in its intd plan. This includes assessment of the
incident (identification of radioisotopes and typé radiation, assessment of dose rate),
recommendations for cold / warm zone limits, samgplind measurements, instrumentation
and equipment. Procedures have been laid downreiintkrnal plan of GAEC regarding the
composition of its Intervention Teams (IT), the gaoent it would carry and the actions it
would take.

In this regard, GAEC has a radiation monitoringwuek which includes 24 stations
complemented with 3 additional aerosol stationsis ®ystem is operated and maintained
effectively by GAEC. The inputs provided by thesatisns are used by GAEC to check for
any abnormal increase in background levels, so ey can assess a possible radiation
emergency situation.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(6) BASIS: GS-R-2 para. 4.67 states that: “Radiation monitoring and
environmental sampling and assessment shall beiechrout in order to
identify new hazards promptly and to refine thatstgy for response.”

GP4 | Good practice: GAEC’s real time monitoring of radioactivity levels at
various locations in the country by means of a netwrk of telemetric
stations contributes significantly to identifying the initial phase of a
potential radiation emergency due to events withimr outside the country.
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10.2.7 Managing the medical response

The response plans at the national level includdicakresponse by way of inclusion of the
health department in the plans. GAEC has encourtdgededical community in the country
to include the radiation protection discipline iretacademic curriculum for medical doctors
and medical technicians, this element will helpratognizing a potentially emergency
scenario.

While the initial treatment of radiation injuries expected to be carried out within the
country, it is understood that under extreme cirstamces, the Assistance Convention of the
IAEA could be invoked for medical treatment.

No formal procedure or guideline with regard to el specialized treatment has been
drawn. Nonetheless, during previous major publienés (2004) medical guidelines were
issued and distributed to reference hospitals ¢alltanguage (using as a basis material from
IAEA).

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(7) BASIS: GS-R-2 para. 4.77 states that: “Arrangements shall be made for
medical personnel, both general practitioners anteggency staff, to be made
aware of the medical symptoms of radiation exposune of the appropriate
notification procedures and other immediate actiar@sranted if a nuclear or
radiological emergency is suspected.”

(8) BASIS: GS-R-2 para. 4.18 states that:“ Arrangements shall be made [to
ensure that first responders are aware of: the ¢athrs of the presence pf
radiation or radioactive material...; the symptomattivould indicate a need
to conduct an assessment to determine whether thayebe an emergency;..
if an emergency is suspected.”

GPS | Good practice: GAEC has successfully advocated thimclusion of the
radiation protection course, which covers the recagtion of radiation
injuries, into the basic curricula for medical docors.

10.2.8 Keeping the public informed

GAEC has a major responsibility to provide useftimely, credible, consistent and
appropriate information through appropriate chasin@ the public during a radiation
emergency.

This would cover right from the reporting of theeat to the termination of the emergency.
Under normal circumstances, the External Affairid@fof the GAEC functions as the Press
Office. Under emergency levels B and C, the PrekeOwould also be staffed through

detachment of predetermined, suitable manpower tl@rMinistry of Development and the

Ministry of Press, and shall be at the disposahefNational Committee for Information. The
Press Office is required to notify the populatitmough the Mass Media concerning the
extension, causes, forecast, possible impact of rtkoactive pollution, the radiation

protection measures taken and anything else relatdie Emergency. Depending on the
demand for information from the public, GAEC adogsrange of tools to ensure

transparency. These include press releases andduadi responses to media (through email,
fax, telephone, etc.), press conferences and oha@iinterviews.

50



10.2.9 Taking long-term protective action

In accordance with the national plan, GAEC is fdtynanvolved in formulating
recommendations for long term protective actionr8EG adopts EU and IAEA guidelines in
this regard with respect to commercial food disttidn, environmental protection, etc. It
supports the local and/or national officials witttians in the long term phase of a radiation
emergency, through the special committees estadlisimder the national plan by providing
radioactivity measurements with the support of ¢b#aborating laboratories and assessing
the relevant risk.

Whenever GAEC has ascertained that a situationleaayto long-term exposure as a result of
an emergency situation or due to a past practegentding on the extent and the severity of
the hazard, it would delimit the area, determing sumpervise the mechanisms for monitoring
exposure and take appropriate action and regulaterocedures for accessing the area and
possible activities therein. This would includegmsription and implementation of dose limits
to workers who would participate in the recoverg@ions. Similar provisions are in place
with respect to CBRN events which would also incogbe decontamination procedures and
disposal of radioactive waste arising from the vecy operations. Under these circumstances,
GAEC also has the responsibility of adopting Operatl Intervention Levels (OILs) for long
term protective actions.

10.3. REQUIREMENTS FOR INFRASTRUCTURE

10.3.1 Organization

At the national level, a Task Force supports th@metent civil protection forces and organs
at the tactical, operational and political leveheTfunctions of this Task Force include the
provision of specialized know-how and scientificfoimmation on the management of
chemical, biological, radiological and nuclear demnts, either caused by accidents or terrorist
acts or being threatened incidents or terroristats and may provoke emergency situations.
The same mechanism is expected to be availableglother radiation emergency scenarios
in the public domain. It is staffed by personneinfr various ministries such as the General
Secretary for Civil Protection, the Ministry of Himand Social Solidarity, the Ministry of
Environment, Planning and Public Works, the Minjistf Rural Development and Food, the
General Chemical State Laboratory, the Greek AtoBEmergy Commission, the Hellenic
National Meteorological Service, the Fire Brigatlee Hellenic Police Force, the Hellenic
Coast Guard and the National Defense General Staff.

GAEC has its own Internal Emergency Plan whichniggrated into the national response
plan. GAEC Chairman is the head of the internal rgerecy organization and has a
supporting staff office. He/she has the power tplale Intervention and Support Teams (IT
and ST) during an emergency situation and thesedacgroups for: radiation protection
nuclear technology, environmental radioactivity smweament and analytical procedures and
sampling. The functions of these teams have besnalty laid out in the internal plan of
GAEC. In addition, analytical laboratories of GAB{ng with a group of ten collaborating
laboratories support the above teams. The namedesighations of concerned personnel are
periodically updated.

10.3.2 Plans and procedures

As the national regulatory authority, GAEC has mpawvated in its regulatory and licensing
system, the requirements for having appropriatergemey plans in place for most of the
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practices handling radiation sources. This requar@nhas not been specifically stated for
industrial radiography and transport practicesthis regard, GAEC should clearly assign
responsibilities to all relevant licensees.

As mentioned earlier GAEC has its own internal egaecy plan, which is interlinked to the
national response plan. There is an ongoing protessiake them in accordance with
international standards, especially those laid under IAEA’s guidelines. A considerable
amount of effort was made for drawing up a spesakty plan during the 2004 Olympic
Games to deal with CBRN threats and efforts arenamtain and improve on these. GAEC
has drawn up a range of procedures and work steetsry out response functions during a
radiological emergency. It also has tools to camy various analytical and computational
functions.

The terminology used in the Annex R is not fullyngmatible with the terminology and
concepts of the GAEC internal Plan and CBRN, dué¢hto fact that they were issued at
different times.

The issues indicated in previous paragraphs, celatéhe availability of a plan before issuing
the certificate of compliance, its minimum contend the need for ensuring consistency in
the terminology amongst different plans; should demsidered when implementing the
general recommendation indicated in the point 9.2.1

10.3.3 Logistical support and facilities

GAEC has set up its own Emergency Response Centeinvits premises. The facilities
available to it include support from the GAEC CahtBecretariat, an Equipment Storage
Room, Support Team Room (with dispersion models iafrdstructure), Vehicles (mobile
laboratory) and General Support (telecommunicaliéf?S, etc.). The support is based on the
needs envisaged under the internal response pldpA&C. The facilities supporting this
center include the External and Internal Dosimetrgboratory, the Environmental
Radioactivity Laboratory, and the automated Enwvimental Radioactivity Monitoring
Systems (telemetric). Support is also providedhsygersonnel and the infrastructure of the
Collaborating Research Laboratories, involved ia Emergency Plans. A range of tools,
instruments, and equipment are available to thead@ ST. Appropriate communications
systems have also been provided to the responses.té@aformal maintenance infrastructure
has also been put in place to ensure high avatlabil equipment during an emergency. The
communication system used by GAEC is not compatita those used by other response
agencies and this could be a weak link in the nespplan.

10.3.4 Training, drills and exercises

GAEC is required to provide radiation protectiomining for ancillary, technological,
technical and scientific staff employed in varidiedds of nuclear science. It also provides
continuing training in radiation protection to tlstaff of special groups for emergency
situations.

GAEC also has the responsibility of providing exyser through various committees and to
the Task Force including professional teams wholevoespond to an emergency situation,
such as medical doctors, paramedical staff, fireamenforcement etc.

GAEC has put in place mechanism for on-going ihdiad refresher training to ensure that
personnel assigned to positions in the emergenggnaration undergo specific training with
regard to the response to a radiation emergendy. itludes periodic training on basics of
radiation safety, continuing education and trainofgfirst responders (Law Enforcement,
Army, Fire brigade, etc.) and seminars for orgairs involved in emergency planning and
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response for CBRN scenarios. GAEC’s own personreeltrained in a periodic manner by
way of scheduled programs.

A range of exercises are conducted to test outvéi®mus response plans. These include
exercises for GAEC’s own staff. In addition, reguxercises are conducted in coordination
with first responders, such as police and fire dutigy personnel. These include presentations,
table top exercises and exercises in the fieldrdises are also conducted with the national
coordinating body with regard to radiation emergesicAs the national competent authority
under the notification and assistance conventi@&EC participates in the international
exercises of the IAEA.

The IRRS team had the opportunity to observe aetaiyb exercise in coordination with

various national emergencies simulating a pote@BRN threat scenario. The participating
organizations were General Secretariat of Civilt&stion, Hellenic Police including the

bomb squad, Fire Brigade, Ministry of Health andE®&A It was evident from this exercise
that the various agencies were aware about the tbk they would have to carry out in a
radiation emergency scenario and the relevanceA®@into it. In addition, a visit has been
organized to the headquarters of Civil ProtectiomeEgency Centre to get an overall view of
the national emergency response system. This centrell equipped with various facilities to

get real time information on emergencies develomiagonly within the country but also in

the EU area and has systems for offering and réiggefor assistance and for directing
actions at the site of emergencies. The relevaah@gs —like GAEC- are expected to be
represented at this centre in the event of a radi@mergency.
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11. TRANSPORT OF RADIOACTIVE MATERIAL

11.1. REGULATIONS AND THE GLOBAL NUCLEAR SAFETY REGIME

The transport safety requirements of the IAEA (entty known as TS-R-1) are revised
periodically and are incorporated into Greek lawaimather fragmented way. The detail is
primarily dependent upon the mode of transporhoaijh GAEC has some responsibility for
all modes of transport through the Radiation PtatadRegulations (RPRS).

Internationally, revisions to TS-R-1 are used téoiim the update of the United Nations
Recommendations on the Transport of Dangerous Gdaas time to time (the UN
recommendations being updated biennially). Thesktgs are subsequently transposed into
specific regulations and codes for all modes ohdpart (augmented by mode specific
requirements) by international organizations thus:

» for road transport, the United Nations Economic @Gossion for Europe (UNECE)
through the European Agreement concerning therlatemal Carriage of Dangerous
Goods by Road (ADR);

o for air transport, ICAO (International Civil Aviath Organization) through the
Technical Instructions for the Safe Transport oh@erous Goods by Air;

» for sea transport, the International Maritime Oigation (IMO) through the
International Maritime Dangerous Goods (IMDG) Code;

« for rail transport, the Intergovernmental Organdatfor International Carriage by
Rail (OTIF) via the Convention concerning Internatll Carriage by Rail (COTIF)
Appendix C — Regulations concerning the Internati@@arriage of Dangerous (RID)

Greece has implemented laws which give effect tevemt European Directives and
International Conventions and Treaties. It has etoee implemented the above modal
regulations and codes through a variety of domésgislation, specifically:

Road transport

* Government Gazette, Ministerial Decision No. 522688 Folio No. 37B, 20 January
2012: Transposition of European Commission Direct®k010/61/EU in relation to
Annexes A and B to the ADR as applicable with dffeam 1 January 2011

Air transport

* Government Gazette, Decision No. YI2/11894/3631, Folio No.549, second issue,
18 April 2007: “Adoption of Annex 18, 3rd Editioamendment 8 of the International
Civil Aviation Organization on the safe air transjpof dangerous goods, according to
the Chicago Convention”

« The Commander of the Hellenic Civil Aviation Autlitgrhas the right to sign as
Minister, orders, decisions, documents or otheriamhtnative acts under Ministerial
Decision NoA10/A/50277/2655 FolidNo.2539/15 December 2008.

» The Commander of the Hellenic Civil Aviation Autltgr has the competency of
policy making for safety / security and protectionaviation and to approve
integrated quality and safety systems under Menisit Decision
No0.A10/A/14966/946 FolidNo.1587/10 May 2012
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* Hellenic Civil Aviation Authority Operations Procesks Manual, Chapter 2, 31
March 2010 (GAEC explained that this document suésl as an internal HCAA
document in order to maintain flexibility, as itats to be updated on a regular basis,
often following ECAC review and updates)

Sea transport

* Government Gazette, Ministerial Decision No. 12481/P5, Folio No. 531, second
issue, 20 June 1995: “Adaptation of the InternatioMlaritime Dangerous Goods
Code of the International Maritime Organization DK-IMO-CODE)” (as revised
from time to time)

Rail transport

* Government Gazette, Ministerial Decision No. 522688 Folio No. 37B, 20 January
2012: Transposition of European Commission Direct®k010/61/EU in relation to
Annex to the RID, appearing in Appendix C to theTIi®) as applicable with effect
from 1 January 2011.

Greece has also implemented the Universal Postanyt/PU) regulations.
Post

* Government Gazette, Ministerial Decision No. 508%/1Bolio No. 46, second issue,
19 January 2009: “Regulation for general licensihgostal services” (as revised from
time to time)

Although radioactive material is not currently tsported by rail or by post in Greece, the
regulatory framework exists for it to be so transga if required. Radioactive material is not
transported by inland waterway in Greece.

GAEC actively participates in IAEA committees, suab the Transport Safety Standards
Committee (TRANSSC), as well as a variety of inédional meetings and peer reviews to
review and improve the transport regulations (amgpsrting guidance) and thereby improve
the global safety regime.

In practice, GAEC’s work in relation to radioactiveaterials transport is governed by the
RPRs, with some requirements of the IAEA Regulatifur the Safe Transport of Radioactive
Material (actually ST-1: 1996 Edition, rather th@®-R-1: 2009 Edition) being set forth
explicitly in those regulations; whilst other asggecf TS-R-1 have been (in part) addressed by
the statement in 11.5 of the RPRAs regards matters which have not been addressetis
Regulation ... the rules set out in the "Regulaidar the Safe Transport of Radioactive
Material, IAEA Safety Standards Series No. ST-B618dition”, or any future revision
thereof, shall apply” Although the intention of this statement is clearpractice it does not
allow for the situation where TS-R-1 is, or has rherevised such that its requirements
conflict with the provisions set forth explicitly the RPRs.

The RPRs also introduce supplementary requiremseuntd) as the Greek transport licensing
regime, where there is little obvious applicatidnaograded approach and which does not
fully align with IAEA or international modal req@ments. For example, RPR require the
licensing of all carriers of radioactive materiakluding carriers of Type A packages.

There is also an error, which has been recognize@®AEC, in the definition of Quality
Assurance in the RPRs, whereby Quality Assurancdefsied as'a systematic program of
supervisions and controls prepared aedecuted by GAECaimed at the provision of
sufficient assurance that all safety standards,spscified herein, have been practically
implemented” there inand as‘a systematic programme of controls and inspectiapplied
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by any organization or _bodywhich is aimed at providing adequate confidencat ttine
standard of safety prescribed in these Regulatis@shieved in practicein TS-R-1

11.2. COMPETENT AUTHORITY

GAEC is the Competent Authority for the safe tramsmf radioactive material in Greece
through Government Gazette, Law No 1733, Folio Ndl, first issue, 22 September 1987:
“Transfer of technology, inventions, technologisalovation and establishment of the Greek
Atomic Energy Commission”, Article 2, paragraph (hich states that “for the attainment of
its objectives, GAEC shall have the following congmees: ... it issues safety instructions for
the securing, disposal, transport and storage dibaative materials and makes proposals to
competent ministers, as appropriate, for the rengesf ministerial decisions to govern the
related control procedures and the observanceahére

The RPRs also state in 1.1.3 that the GAEC is ¢inepetent authority for matters concerning
radiation protection in respect of hazards ari$iog ionizing and non-ionizing radiation. Its

responsibilities include the implementation of Bediation Protection Regulations (which, as
noted above, form the basis for the implementavbriTS-R-1 requirements (other than
through the modal texts)). As noted elsewhere imrgport, the structure of GAEC is defined
in law and hence there are significant inflexiktassociated with amending its structure.

Notwithstanding GAEC's role as competent authodtyyumber of other officials and official
bodies have some assigned competence in relatitimetdransport of radioactive material,
including for:

Road and rail transport

* the Minister of Economic Affairs, the Minister ohftastructure, Transport and
Networks and other competent ministers are respten§or the transposition of EC
Directives into Greek domestic legislation (it isted that GAEC were not asked for
advice by the competent ministry in relation to th@nsposition of EC Directive
2010/61/EV)

Air transport

* the Hellenic Civil Aviation Authority (HCAA) is rgsonsible for the ratification /
transposition of conventions and regulations camaograir transport; the licensing of
air carriers; and the issue of approvals for théransport of dangerous goods

Sea transport

* the Ministry of Development, Competitiveness andpfimg has the competency for
preparing legislation concerning merchant marirsei@s, including technical issues;
inspection of cargo; and handling issues concertiegsafe transport of packaged
dangerous goods.

Post

* the Hellenic Telecommunications and Post Commissssnes the regulations for
Postal Services Licensing and has the competenpgrbddrming inspections in order
to supervise and monitor postal services.

The main law providing for the protection of persdrom hazards associated with ionizing
radiations is Legislative Decree No. 181, Folio Nd.7, first issue, 20 November 1974:
“Protection against lonizing Radiation”, which algwovides for penalties. The decree
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provides, through Article 4 for the requirement afhd mechanism to issue, administrative
authorizations; through Article 5 for the issuerefjulatory decisions associated with the
transport of radioactive material; and through @eti8 for penalties to be levied on “any
person who intentionally releases radioactive sutzsis conducive of risks to humans or
directly or indirectly exposing humans to ioniziragliation in a way that could create risk for
the life, health or property thereof.”

11.3. RESPONSIBILITY FOR SAFETY

TS-R-1 places the prime responsibility for safetythe transport of radioactive material on
consignors, although carriers and consignees ase bome duties. The modal regulations
which are given effect in Greek law also place finene responsibility for safety in the
transport of radioactive material on consignoralgh ‘other participants’ are also assigned
certain duties.

There are few consignors of radioactive materigbreece and hence the RPRs tend to focus
on the carrier in relation to transport. Althouginsignors of radioactive material in Greece
are understood to be considered by GAEC as pafaolfity and / or export licensing
activities, it is not clear how either GAEC or atheegulatory bodies with assigned
competence for the modal transport regulationskstip that compliance with regulations and
requirements established by the regulatory bodoes ahot relieve consignors (as the person
or organization responsible for transport (as ativiag) of their prime responsibility for
safety. It was also noted that the RPRs do notiredjoe consideration of emergency response
arrangements as part of an application for a t@mgigence. The IRRS Team was told that
GAEC requests the submission of emergency resgaass from licensees prior to the issue
of any transport license.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR Part 1 Requirement 33 states that:“Regulations and guides
shall be reviewed and revised as necessary to #esp up to date, with dye
consideration taken of relevant international sgfetandards and technical
standards and of relevant experience gained”

BASIS: TS-G-1.1 para 103.1 states that:“When making national of
international shipments it is necessary to conghi regulations for the
particular mode of transport to be used for the roies where the shipment
will be made. While most of the major modal requieats are in agreement
with the Transport Regulations, there can be deffiees with respect to the
assignment of responsibilities for carrying out&fie actions”

14

S¢ | Suggestion: The Government should consider revisingts regulatory
framework for the transport of radioactive materials to provide for a
contemporary set of requirements which are fully caosistent with the
international regulatory framework.
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11.4. DELIVERY AND COORDINATION OF REGULATORY FUNCTIONS

GAEC'’s transport regulatory functions are perfornvathin the Licensing and Inspections
Department (LID) by a person who is suitably quedifand competent for the regulatory
functions that GAEC currently provides. Some tramspregulatory functions, such as
multilateral approval of transport package desigmsg special form radioactive material
design approvals which are within GAEC’s assignedhpetence, could not currently be
performed directly by GAEC and there appears tditte resilience or defence in depth
provided by the current arrangements, with no expiuccession arrangements being shared
with the IRRS reviewer.

Resources available to other ministries and autbsriwith assigned competence for
radioactive material transport were not indeperigierdrified as part of this IRRS mission.
Although there are some formal communications betwAEC and their counterparts in
such organizations (e.g. whereby GAEC will makeppsals to relevant competent ministers
if GAEC decide that an issue needs wider consiagrgtsome communications are less
formal, with a basis in personal relationships eatthan process. The demarcation of
responsibilities, and coordination, between différeauthorities would benefit from
clarification and the adoption of a more systematid inclusive approach.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR Part 1 Requirement 7 states that: “Where several authorities
have responsibilities for safety within the regafgtframework for safety, the
government shall make provision for the effectiwordination of their
regulatory functions, to avoid any omissions or weduplication and to avoigd
conflicting requirements being placed on authoripadies”

R22 | Recommendation: GAEC should collaborate and coordiate with other
Greek authorities with assigned competence for thetransport of
radioactive material to: facilitate the timely and effective exchange of
information; and enable effective coordination of egulatory functions.

11.5. OPERATIONAL ACTIVITIES AND COMPLIANCE ASSURANCE

GAEC stated that there are currently no designeradioactive material transport packages;
or of special form radioactive material in Greetbde majority of radioactive material is
imported, some of which is subsequently exporteslidtheless, some radioactive material is
consigned from facilities in Greece and issuestirgjato the authorization and inspection
regime in that regard were noted (see ‘visit tolayon facility’ in Appendix Ill of this
report). It was also noted that a request has beste by an overseas organization for GAEC
to consider how a Type B(M) package may be graatedltilateral approval in Greece.

Three types of transport licenses are issued byGald are described in the RPRs, namely:
1. General licence (validity period of one year)
2. Specific licence (validity period as specified)
3. Individual licence (validity period as specified)
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TS-R-1 (and the modal transport regulations) adwsca graded approach to safety via
application of contents limits for packages andveyances and to performance standards
applied to package designs, depending upon therdaah the radioactive contents;
requirements on the design and operation of paskagéd on the maintenance of packaging,
including consideration of the nature of the radine contents; and by requiring
administrative controls, including, where approgjaapproval by competent authorities.
TS-R-1 para 802 requires that competent authomigraval shall be required for the
following:

(a) Designs for:
0] Special form radioactive material,
(i) Low dispersible radioactive material,
(i)  Packages containing 0.1 kg or more of uranivexafluoride;
(iv)  Packages containing fissile material (unleseovise excepted);
(v) Type B(U) packages and Type B(M) packages;
(vi)  Type C packages

(b) Special arrangements;

(c) Certain shipments;

(d) Radiation protection programme for special vsssels;

(e) Calculation of radionuclide values that arelistéd in TS-R-1 Table 2

Competent authority approval is not required fdreottypes of packages and materials, which
form the vast majority of packages transported ieeGe. The Greek licensing system,
however, currently requires that all such packdgeauthorized for carriage (via a shipment
licence) by GAEC.

The relationship between the RPRs and the requivest@ IAEA TS-R-1 was explored in
some detail and, although there is no direct catiat between the two frameworks, there are
some areas of overlap. Although it is understoad tonsignors of radioactive material in
Greece are captured under site and / or imporporexicensing, it is unclear how TS-R-1
(and modal regulation) consignor requirements avasidered as part of that process,
particularly within the GAEC management system.eliise, it is unclear how failure in the
duties of an overseas consignor could be remediddruGreek law.

Under the current arrangements, package approvéficaes issued by the competent
authority of the country of origin of a package igasare evaluated by GAEC, but only in

terms of expiry date; mode(s) of transport; raditnpes; maximum radioactivity etc. This

evaluation is a prerequisite for the issue of skEpniicense under the RPRs by GAEC, which
also includes the acceptance of the package adprexi#icate (it should be noted that this

does not extend to shipment approvals issued uraldr-1 para 820). It is believed that such
an approach brings inherent risks, as the GAEC tlg@s competent authority granting

approval) is not able to independently verify coiepte with all transport regulatory

requirements.

It would therefore appear that the current arrareggm(which do not fully implement IAEA
requirements) are not sustainable.
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: TS-R-1 para 801 states that“For package designs where it is not
required that a competent authority issue an aparaoertificate, the
consignor shall, on request, make available fopewion by the relevant
competent authority, documentary evidence of theptiance of the package
design with all the applicable requirements”

BASIS: TS-R-1 para 802 states that“Competent authority approval shal
be required for the following:

(a) Designs for...

() Special form radioactive material,

(i) Low dispersible radioactive material;

(i)  Packages containing 0.1 kg or more of uranihexafluoride;

(iv)  Packages containing fissile material (unlefiseowise excepted);
(V) Type B(U) packages and Type B(M) packages;

(vi)  Type C packages

(b) Special arrangements;

(c) Certain shipments;

(d) Radiation protection programme for special usssels;

(e) Calculation of radionuclide values that are fisted in TS-R-1 Table 2”

R23 | Recommendation: GAEC should review, develop and stngthen its
capacity for review and approval of package and matial designs

Examination of documents supporting licensing denismaking revealed no issues
concerning regulatory independence. An inspectioa ayclotron facility was observed by
IRRS team members on 24 May 2012, where the raktiip between regulator and operator
appeared cordial but professional and effective aodinappropriate behaviours were
observed.

GAEC presented the IRRS reviewer with several fiedocuments which provided objective
evidence of their written interactions with autlzed parties (carriers). The interactions
appeared to be appropriate, with clear communicatand written justifications for decisions
available, together with explanations of the ba$idecisions.

Due to lack of English translations of certain doeumts, it was not possible for the IRRS

Team to verify the content of key local proceduraating to radioactive material transport

inspection activities, although the content of firecedures were described to the IRRS
reviewer. It was noted that procedures for thegjpart functions relating to assessment and
licensing do not currently exist.

Although no evidence was found of inconsistent sleai making in relation to radioactive
material transport, stability and consistency gutatory control appear to be achieved more
by reference to the same individual doing the jokthe same way, than by reference to
published processes and procedures.

GAEC does not currently obtain technical or othgrest professional advice or services from
other bodies in support of its radioactive materahsport regulatory functions.

GAEC does not publish an enforcement policy stateér{see section 8 of this report) which
presents difficulties in terms of the regulatorydipdoeing able to justify its enforcement
decision making as consistent and proportionatéorEement policy established by other
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ministries and agencies with assigned competenoglation to radioactive material transport
was not determined.

Nevertheless, the reviewer established that GAECT with:

» serious non-compliances by informing their managjeg; Licensing and Inspections
Director; and involve the GAEC lawyers

* less serious non-compliances by writing to the a@uled party explaining the
circumstances of the non-compliance and requirieigatn corrective actions to be
implemented within a specified time period.

There are currently five approved road carriersradfioactive material in Greece. These
organisations are inspected periodically as pa@AEC’s carrier licensing process.

The inspection of radioactive material during tgzors by road falls under the competence of
the Joint Inspection Groups (JIGs), of which GAE@ow a member by virtue of Article 15.1
of Government Gazette, Law No. 3710, Folio No. 2fifst issue, 23 October 2008:
“Regulations for transport issues and other topiediich amends Government Gazette, Law
No. 2801, Folio No. 46, first issue, 3 March 200Regulations regarding responsibilities of
the Ministry of transport and Communications”.

The constitution of a JIG is constrained by lawg aomprises:
* 2 members from the Transport Directorate of thevaaht Prefecture;
* 1 member from the Traffic Police or the Coastguard,
* 1 member from another Directorate of the relevaatdeture (if deemed necessary);
* 1 member from GAEC (if deemed necessary)

In the case of the transport of radioactive maltdryaroad, whether by a licensed carrier or
otherwise, one member of GAEC patrticipate in a illitis deemed necessary by the leader
of the JIG. As the leader of the JIG is likely te fsom the Transport Directorate of the
relevant Prefecture, it is unclear how GAEC maytip@ate in the JIGs, other than at their
instigation. No programme for such participationrently exists, and GAEC has not as yet
participated in JIGs. This appears to be a gapARGS inspection arrangements.

The Hellenic Civil Aviation Authority (HCAA) inspds air carriers as part of its role. GAEC
provide radiation protection advice to the HCAA} bo not participate in airside inspections.
Air carrier licensing is required and inspectioms gerformed by HCAA Aviation Safety
Inspectors and Aviation Security Inspectors. Gras@so one of 42 European states engaged
in the Safety Assessment of Foreign Aircraft (ECFBAprogramme.

GAEC are not routinely involved in the inspectidntiee transport of radioactive material by
sea (of which it is understood that there are Vewy trans-shipments and no imports).In the
few cases of trans-shipments through Greeceuiderstood that GAEC co-operates with the
Ministry of Development, Competitiveness and Shigpin terms of licensing, monitoring
and re-assuring physical protection of the shipsieiihere is currently no transport of
radioactive material by rail in Greece; and radiv@cmaterial is not currently sent by post in
Greece. Hence no inspections in relation to ragast are performed.

GAEC'’s various inspection programmes are largelyedr by the expiry of licenses and
authorisations. Although there appears to be sopp@rtunity and willingness to introduce
reactive inspections into the programme, it is eaclon what basis such inspections are
selected and executed; and that, in relation tospart, it was noted that no such inspections
were performed during 2011.
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During an inspection of a cyclotron facility obsedvby IRRS team members during the
mission, several instances of non-compliance whgport regulatory requirements by the
consignor were noted, including:

» Package inspected was incorrectly marked and &bell
* No consignment documents are produced by the comisig
» Package was approved against a superseded vefsfmIAEA transport regulations

These (or similar) non-compliances are believedthdwe persisted for some time without
regulatory intervention. Furthermore, GAEC did maspect the consignor's management
system arrangements for adequacy; nor seek clafityand check compliance with,

maintenance requirements for the reusable packdgimg used by the consignor.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: TS-R-1 para 307 states that:“The competent authority is
responsible for assuring compliance with these [Rdigums. Means tg
discharge this responsibility include the estabigmt and execution of |a
programme for monitoring the design, manufactuestihg, inspection and
maintenance of packaging, special form radioactivaterial and low
dispersible radioactive material, and the prepaoati documentation,
handling and stowage of packages by consignors aarders, to provide
evidence that the provisions of these Regulatioadaing met in practice.”

R24 | Recommendation: GAEC and other transport competentauthorities
should implement appropriate, co-ordinated, compliace assurance
programmes.

S1C | Suggestion: GAEC and other transport competent autbrities should
consider using IAEA TS-G-1.5 in developing their copliance assurance
programme(s).
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12. CONTROL OF MEDICAL EXPOSURES

Medical Facilities are licensed by Prefecturesofelhg certification by GAEC based on

Chapter 1 of the Radiation Protection Regulatiom®%, 2001). The 9-member Special

Committee, within the Ministry for Health and Weklahas a role in pre-feasibility and

operational licensing of Facilities (Section 5)wsll in regard to justification and referral

guidelines. The role of the Prefecture is to isBoences when all requirements for the
establishment of a medical facility including gealesafety issues are satisfied including the
certificate of compliance issued by GAEC.

General principles of radiation protection appltedmedical exposures include justification,
optimization and reference levels. GAEC issuesutars in order to inform licence holders
about expectations in terms of inspections and eguipment.

The inspection group in GAEC responsible for medegosure control is comprised of 10
medical physicists and 3 medical technologists @dihg Masters degrees in medical
physics). The staff are divided mainly in the fellog areas: 8 inspectors in radiology, 3
inspectors in nuclear medicine and 2 inspectoradiotherapy.

In 2011, there were 180 nuclear medicine, 1200otagy, and 13000 dental facilities. For
radiotherapy, there were 36 linear accelerators,wai as 9 Co teletherapy and 10
brachytherapy equipment. As well as responsibifity authorization, inspections and
licensing, GAEC plays an important role in contimgiieducation, training, certification of
personnel and accreditation of courses in radigirotection.

12.1. RESPONSIBILITIES

In MD5, the definition of “radiological medical prttioner” (MD5 1.1.7 (e) and 1.1.7.1.3)
includes radiologists, nuclear medicine physiciaiadijation oncologists and dentists. There is
no training program in radiation protection estsidid for cardiologists, orthopaedics
surgeons and other specialties other than rad&t®giho conduct radiological procedures.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR part 3 para2.32 states the: “The regulatory body shall ensure
the application of the requirements for educatitrajning, qualification and
competence in protection and safety of all persengaged in activities
relevant to protection and saféty.
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR part 3 para 3149 states the: “The regulatory body shall
ensure that the authorization for medical exposuese performed at a
particular medical radiation facility allows persaoerl (radiological medica
practitioners, medical physicists, medical radiatidechnologists and any
other health professionals”. with specific duties relation to the radiatior
protection of patients) to take on the respondibsi specified in these
Standards only if they:

(a) are specialized in the appropriate area;
(b) meet the respective requirements for educatraming and competence in
radiation protection, in accordance with para. 2;32

(c) are named in a list maintained up to date ke rigistrant or licensee.”

R25 | Recommendation: GAEC should ensure that all healtlprofessionals with
specific duties in relation to the radiation protetion of patients have
adequate education, training and competence in radtion protection.

According to the regulations (MD5 1.1.4.3), redistis and licensees should ensure each
medical exposure is prescribed by a medical praosgt. Currently, the regulatory body has
no means to verify whether a licensee fulfils tleiguirement.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR part 3 Requirement 36states tha “Registrants and licensees
shall ensure that no person incurs a medical exposuless there has been
an appropriate referral, responsibility has beensased for ensuring
protection and safety, and the person subject pmgure has been informed as
appropriate of the expected benefits and fisks

R26 | Recommendation: GAEC should verify that no personncurs a medical
exposure unless there has been an appropriate refaf

The actual classification expressed in Radiationtdetion Regulations for the facilities and
practices does not include new technologies. Caesdty, the application of regulatory

requirements is not commensurate with the radiatisk associated with the exposure
situation. In radiology, multi-slice CT scannergyital radiology systems, cone beam CT, and
other new equipment are not included in the clesdibn system in the RPRs. Furthermore,
specific requirements concerning the type and tieracteristics of the equipment used in
diagnostic radiology are given in par. 3.6 of thadRtion Protection Regulations. The
inflexibility of the regulations causes a regulgtagap in regard to new technologies.
Recommendation R19 in Section 9 also applies todituation.
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12.2. JUSTIFICATION OF MEDICAL EXPOSURES

The Radiation Protection Regulations require th&tifjaation of medical exposures. Best
practice in the justification of medical exposumegolves the use of referral guidelines or
criteria established by the collaboration of prefesal bodies, health authorities and
regulators. In 2011, detailed referral guidelin@sradiological procedures were developed by
a collaboration involving the Hellenic Radiologic8bciety, the Ministry of Health and
GAEC. These guidelines have been published bidglienic Radiological Society.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR part 3 para 3.157 states tha: “Relevant national of
international referral guidelines shall be takentdnaccount for the
justification of the medical exposure of an indiad patient in a radiologica
proceduré.

GP6 | Good Practice: In 2011, referral criteria were pubished by the Hellenic
Radiological Society based on European Guidance.

12.3. OPTIMIZATION OF PROTECTION AND SAFETY

The Radiation Protection Regulations require théngpation of protection for medical
exposures. National DRLs are established by GAE@@mmmography and nuclear medicine.
GAEC is carrying out surveys of all imaging procestuand establishing national DRLs
values. Facilities are required to generate locBLE however, the use of DRLs for the
optimization of radiology practices is not widesgten Greece.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR PART 3 para 3.:47 states that “The government shall ensurg
as part of the responsibilities specified in pa2dl5, that as a result of

consultation between the health authority, releyaofessional bodies and the
regulatory body, a set of diagnostic reference lleieestablished for medica
exposures incurred in medical imaging, includingge guided interventional
procedures....”

1%

R27 Recommendation: GAEC, in collaboration with the Ministry of Health
and the relevant professional bodies, should comptethe process for the
determination of national DRLs for all diagnostic procedures.

The National Radiation Protection Database develdpeGAEC is an excellent tool for the
evaluation of patient doses and DRLs. The utilityh@ database has been discussed in other
sections of the report and is mentioned as a goactipe in section 3.



13. OCCUPATIONAL RADIATION PROTECTION

13.1. LEGAL / REGULATORY FRAMEWORK

A legislative and regulatory framework is estaldidho provide for Occupational Radiation
Protection through:

* Legislative decree 181, Folio N°347, article 5-3ssuance of regulatory decisions”,
which mentions “protection of radiation workers itigrtheir work”.

» Government Gazette, Legislative Decree 181, Fofi8dN, First issue, November 20,
1974, “Protection against ionizing radiation” ;

* Government Gazette, Joint Ministerial Decision 114 (FOR) 94, Second issue,
Folio N° 216, March 6, 2001, “Approval of RadiatiBnotection Regulations” ;

* Government Gazette, Ministerial Decision n° 9080} 1004, Folio N°849, Second
issue, September 13, 1996 “Operational protectfooutside workers exposed to the
risk of ionizing radiation protection during theictivities in controlled areas”.

The Joint Ministerial Decision n° 1014 (FOR) 94 @004 is organised in 12 parts. Parts 1
and 2 provide general radiation protection prirespl(justification, optimisation and
limitation) and general requirements for licensiegpectively. Parts 3 to 12 provide detailed
specific requirements relative to a specific pieti

Effective and equivalent dose limits for exposedkeeos, for apprentices and students are
described in the paragraphs 1.2 and 1.3 of thet Jdlimisterial decision n° 1014.
Requirements are given for any single year and fgear period and in practice, the doses are
checked against the last twelve running monthaugitdhe national dose register.

Dose limits are consistent with GSR Part 3, exéapthe annual equivalent dose limit for the
lens of the eye (20 mSv per year averaged ovenSemuitive years (100 mSv in 5 years) and
50 mSv in any single year) which has not yet begplemented.

Article 1.1.3.b of the Joint Ministerial Decisiofi h014 (FOR) 94 states that GAEC shall lay
down dose constraints for the workers.

Article 1.4.1 of the Joint Ministerial Decision 1014 (FOR) 94 states that the values of
annual external exposure for each practice in amylesyear is recommended not to exceed
5/10 of the dose limits laid down in paragraphs1.,.2.2.2 and 1.3.2.

Article 1.4.2 of the Joint Ministerial Decision 1014 (FOR) 94 states that the values of
annual intake by inhalation or ingestion in anygfenyear for each practice or intervention is
recommended not to exceed three-tenths of the lilo#s laid down in paragraphs 1.2.1,
1.2.2 and 1.3.2.

GAEC uses the data registered in the National Buesgstry and the third quartile method to
assess dose constraints for each category of nhedipased workers. These values are then
part of the discussions on optimisation performeith whe licensees during inspections,
within a pilot study.

Article 1.2.a of the Joint Ministerial Decision 1014 (FOR) 94 requires that no person under
the age of 18 years may be assigned to work whiobldvresult in becoming exposed

workers. The regulations do not require that nes@erunder the age of 18 years shall be
allowed to work in a controlled area unless supediand then only for the purpose of
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training. However, article 1.2.3.1 of the Joint Mierial Decision n° 1014 (FOR) 94 fixes
dose limits for such persons.

Article 1.2.3 of the Joint Ministerial Decision 1014 (FOR) 94 provides requirements for
specially authorized exposures. GAEC can deterrdose constraints or committed doses,
case by case. The dose may exceed the double ehth&l dose limit (40 mSv) and cannot
exceed five times the annual dose limit (100 m8\he lifetime.

Article 1.2.4 of the Joint Ministerial Decision 1014 (FOR) 94 provides guidance for
limitation of exposures of workers undertaking m@ntion in emergency situations. GAEC
may determine dose constraints or committed daset by case. The dose may exceed the
double of the annual dose limit (40 mSv) and camxated five times the annual dose limit
(200 mSv) in the lifetime.

The Joint Ministerial Decision n° 1014 (FOR) 94uiggs an emergency plan for radiotherapy
laboratories (article 5.8.3), sealed source irtadsa(article 9.6.2.9) and particle accelerators
installations (article 10.5.3.e).

For implementing the regulations, article 2.2.3tleé Joint Ministerial Decision n° 1014
(FOR) 94 requires the presence of different “giedifexperts”, depending on the practice:
specialist radiation protection adviser, radiatiprotection programme officer, radiation
protection officer for non-medical applications, dieal physics expert for medical
applications. All must be recognised by GAEC.

However, the regulations do not specify who desgmthese qualified experts.

13.2. GENERAL RESPONSIBILITIES OF REGISTRANTS, LICENSERSID
EMPLOYERS
Only licenses are issued, there is no registratrogess in place.
There is no clear statement in the regulations @abou
» assigning the prime responsibility to the licensee
» the responsibilities of the employer of the exposedkers

e assigning the responsibility to the licensee orthe employer to ensure that
optimisation is in place

» assigning the responsibility to the licensee oth employer to ensure that the dose
limits for the workers are not exceeded.

According to the regulations, the Radiation ProtectOfficer (RPO) for non-medical
applications and medical physics experts (as RR®)niedical applications share the
responsibility of the radiological protection oktlworkers with the licensee, when submitting
to GAEC a file to be licensed.

Only concerning the radiation protection of theswg workers, the Ministerial Decision
n°9087 (FOR) clearly states the responsibilitieshef “operator” (licensee) and the “outside
undertaking” (employer of the outside worker).

There is no clear statement in the regulationsireguemployers to make every reasonable
effort to provide workers with suitable alternatemployment in circumstances where it has
been determined, either by the Regulatory Authodtyin the framework of a health
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surveillance programme, that the worker, for hea#tasons, may no longer continue in
employment involving occupational exposure.

13.3. GENERALRESPONSIBILITIES OF WORKERS

Article 1.1.7.1 of the Joint Ministerial Decisiori 4014 (FOR) 94 states that, in addition to
the specialists in radiation protection such asRR®©, any of the following shall have direct
responsibility for implementing the regulationsdi@ogist, radiotherapist, practitioner of
nuclear medicine, dentist, technical service offiaadiographer, technologist-radiologist,
operator developer, operator-assistant and ragibgrassistant.

Article 1.5.3.2 of the Joint Ministerial Decisiorf 1014 (FOR) 94 states that exposed
workers, apprentices and students shall comply thightechnical, medical and administrative
requirements.

There is no general statement in the regulatiomgiir@g workers to use properly the
monitoring devices and the protective equipment alathing provided by the employer,
registrant or licensee.

Some parts of the Joint Ministerial Decision n° 4@EOR) 94 concerning specific activities,

require workers to make proper use of the monitpdevices and the protective equipment
and clothing (paragraph 3.7.2 for radiological mdares, paragraph 3.8.9 for fluoroscopy,
paragraph 3.9.3 for radiography, as examples).

There is no clear statement in the regulationsireguworkers:

» to cooperate with the employer, registrant or lsgnwith respect to protection and
safety and the operation of radiological healthveillance and dose assessment
programmes;

» to refrain from any wilful action that could putetmselves or others in situations that
contravene the requirements of the regulations

* to accept such information, instruction and tragnaoncerning protection and safety
as will enable them to conduct their work in acemrck with the requirements of the
regulations.

* to report to the employer, registrant or licensedor any reason, they are able to
identify circumstances that could adversely affamnpliance with the regulations. In
practice, workers sometimes report on such circamtsts to GAEC who then
investigates the subject with both employees angd@&yers.

13.4. REQUIREMENTS FOR RADIATION PROTECTION PROGRAMMES

Requirements for radiation programmes are providede Joint Ministerial Decision n° 1014
(FOR) 94

» controlled areas (paragraph 1.5.2.1) and supenaseas (paragraph 1.5.2.2) shall be
assessed under the responsibility of RPO and stdamib GAEC by “official
channel” and, if approved by GAEC, implemented unithe responsibility of the
undertaking in collaboration with the RPO and maldjractitioner. The means by
which the controlled areas shall be managed arafsgae
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» classification of exposed workers, apprentices ahdlents (paragraph 1.5.3) in
category A and category B shall be made. There dsreqguirement on the
responsibility of this classification;

» information and training (article 1.5.3.2) are poed to exposed workers, apprentices
and students by the RPO and the authorized medgicattitioners, under the
responsibility of the licensee holder, and are gacsed by GAEC.

Women must be informed of the need for early datian of pregnancy in view of the risks
of exposure for the child to be born and the riskantaminating the nursing infant in case of
bodily radioactive contamination.

The regulations do not require employers, in corajp@n with registrants and licensees, to
keep records of the training provided to individwairkers.

However, the training programme of the personnehigstigated during the regular and
unscheduled inspections of GAEC.

Those workers who could be affected by an emergpltaey (article 1.2.4) shall be volunteers
and provided with appropriate information, instract and training by the RPO and the
authorized medical practitioner.

Assessment and implementation of arrangements apdpreent controls (protective
equipment and measuring instruments for radiatields and contamination) shall be under
the responsibility of the RPO (article 1.5.3.2)

Monitoring of workplaces including external doséem air activity concentration and surface
activity concentration shall be under the respalilof the RPO (article 1.6.2).

The nature and the frequency of assessment of esg@o$ workplaces shall be determined by
the RPO (article 1.6.1).

The records of the workplace monitoring shall bptka a special log book which shall be
certified by the license holder and shall be ometiné scrutiny of GAEC (article 1.6.1).

Individual monitoring shall be systematic for caigg A workers (article 1.6.3.2) and
monitoring for category B workers shall be at leasfficient to demonstrate that their
categorisation is correct.

GAEC may require individual monitoring for categoBy workers. In practice, almost all
category B workers are individually monitored.

In cases where individual monitoring for any workerinappropriate, inadequate or not
feasible, the individual monitoring shall be basmd an estimate from either individual
measurements made on other exposed workers or tliemresults of surveillance of the
workplace provided (article 1.6.3.2).

Article 1.6.3.2 requires any worker liable to re@esignificant contamination to be provided
with appropriate medical monitoring.

The occupational exposure records shall be retamye@AEC until the individual has or
would have attained the age of 75 years, but incasg for a period of at least 30 years from
the termination of the work involving exposure ¢oizing radiation.

GAEC sends the individual dosimetry results to #mployer and to the workers. The
employer keeps these records in a special log bdgokh must be accessible upon request to
any worker and to his occupational physician.
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In any case where the effective dose received Wwygrier exceeds 6 mSv per year, the RPO
shall investigate the reasons and, where necegmapose that suitable measures be adopted
and submit a written report through the officiahohels to GAEC.

In protocols issued by GAEC (CD1 and CD7) there ameestigation levels for the
instantaneous dose rates.

Medical surveillance (article 1.7) shall be basedtlee general principles of occupational
medicine and on the special principles arising ftbenrequirements of radiation protection.

The regulations do not require employers to malexyereasonable effort to provide workers
with suitable alternative employment in circumseswhere it has been determined, either by
the Regulatory Authority or in the framework of ealth surveillance programme, that the
worker, for health reasons, may no longer contimuemployment involving occupational
exposure.

Recording of the following results shall be kepttbg RPO in a special log book checked by
the license holder and open to the scrutiny of GAE@lective monitoring measurements,
monitoring in workplaces and all data availablated to the assessment of individual doses,
equipment controls, effectiveness of protectiveicks; individual dosimetry results, medical
surveillance of the worker.

13.5. MONITORING PROGRAMME TECHNICAL SERVICES

Article 1.6.3.1 of the Joint Ministerial Decisiori 4014 (FOR) 94 states that GAEC is the
competent body to coordinate the individual dosenitoang of exposed workers. Such
monitoring shall be conducted by the Personal DesiyrDepartment of GAEC or by suitable
laboratories of other bodies which have been aitbdhy GAEC.

In practice only GAEC performs the individual mamihg of all occupationally exposed
workers in Greece, for external dosimetry and maerdosimetry (whole body counting,
thyroid intake and bioassays on urines and faedé®).dosimetry service is operated by the
Personal Dosimetry Department of GAEC. The senigeaccredited by the Hellenic
Accreditation Council according to ISO/IEC 17025perform measurements of Hp(10) and
Hp(0.07) in photon beams using whole body and enitsedosemeters.

Also biological dosimetry can be performed at tinstitute of Nuclear Technology and
Radiation Protection located at Demokritos Center.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: RS-G-1.1 para 7.18 states that“Only at doses much higher than the
dose limits (i.e. 0.2—0.5 Sv or higher) will spéciase investigations involving
biological dosimetry... be necessary”

GP7 | Good Practice: Greece has developed the techaicapability to perform
biological dosimetry in case of overexposures.

Article 1.6.4.2 of the Joint Ministerial Decisiorf 1014 (FOR) 94 states that GAEC shall
keep the national dose registry of all the occupaily exposed workers in Greece. This
national dose registry is kept by GAEC since 1968 an an electronic form since 1989.
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GAEC uses this national dose register to set wueri levels to check the exceeding dose
limits, to issue dose passbooks for outside workersompliance with the Joint Ministerial
decision n° 849 and to provide the life dose togkposed worker on request. This supports
the excellence of the national radiation protectiatabase as mentioned in section 3.7.

Article 1.6.2 of the Joint Ministerial Decision 4914 (FOR) 94 states that measurements at
workplaces shall be carried out by the RPO wheesgnised by GAEC.

Article 1.2.5.8 of the Joint Ministerial Decisiorf 1014 (FOR) 94 requires that radon
measurements at workplaces be performed by GAEByax natural or legal person duly
authorized by GAEC.

Article 1.5.3.2 of the Joint Ministerial Decisiort @014 (FOR) 94 requires information and
personnel training be provided under the respaiitgilof the licensee by the RPO recognised
by GAEC and the authorised medical practitionerAEG provides training and seminars as
well, in cooperation with education providers whie eertified and approved by GAEC.
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14. CONTROL OF RADIOACTIVE DISCHARGES AND MATERIALS
FOR CLEARANCE

The Radiation Protection Regulations (MD5, 2001l)alessh specific requirements
(conditions and criteria) in Chapter 6 for the cohof radioactive discharges. These specific
requirements are provided for radioactive dischafgevarious types of radioactive waste.

Dose constraints for discharges were establishettheatsame level as for exemption and
clearance of about 1i5v/a, while in the case of external exposure ofwthele body or of a
substantial fraction of the body, the value of alrexternal exposure for each practice in any
single year is recommended not to exceed 50% optistic dose limits and, in the case of
internal exposure, the values of annual intakenbxalation or ingestion in any single year for
each practice or intervention is recommended nekteed 30% of the public dose limits.

Prescriptive limits with respect to radioactivedliarges have been adopted. The operator is
allowed to discharge a daily fixed amount of liquabioactive materials accordingly. In
addition, it is established (Radiation Protecti@ygRations) that liquid waste may be released
from a washbasin or other suitable container desaghfor this purpose to the public sewage
system together with a considerable quantity ohiug water and on the further condition
that the waste is dispersed or immediately dissbluethe water. Daily limits for discharges
together with the possibility of legally dilutingquid radioactive materials for discharge
complicate the optimization process of dischargrods.

Although there are provisions in the legislatiooypding the maximum acceptable activities
that may be released daily, there is no clearlpbdished requirement for registrants and
licensees, before initiating the discharge of avlidsliquid or gaseous radioactive substance
from sources under their responsibility to the emvment to determine the characteristics and
activities of the materials to be discharged; tbeeptial locations and methods of discharge;
the determination by an appropriate pre-operatishaly of all significant exposure pathways
by which discharged radionuclides can deliver puékiposure; the assessment of doses to the
critical groups due to the planned discharges;tarsdibmit this information to the Regulatory
Body as an input to establish and review of thé@nged discharge limits and the conditions
for their implementation.

The Radiation Protection Regulations (MD5, 2001jjuiee licensees to report to the

Regulatory Body any significant increase in contaation that could be attributed to the
radiation or radioactive discharges emitted by sesirunder their responsibility only if the

event of the dose constraints is being systembtieateeded. Nevertheless, the IAEA Safety
Requirements require licensees to promptly repmrthe Regulatory Body any discharges
exceeding the authorized discharge limits in acwocd with reporting criteria established by
the Regulatory Body.

There is no requirement for applicants or licengeesvhen a source within a practice, which
could cause public exposure outside Greek territboy perform an assessment of the
radiological impacts, including those impacts algsthe territory or other area under the
jurisdiction or control of Greece; and to establislihe extent possible, how discharges are to
be controlled.

For reasons mentioned above, it was discussedthetiGAEC specialists that the Radiation
Protection Regulations in force are not totallyime with IAEA Basic Safety Standards (BSS
115 and GSR Part 3 (interim)) and, in reviewing Mie5 Radiation Protection Regulations,
GAEC will need to take into account the latest nétional recommendations for the
regulation and control of radioactive dischargese(Recommendation R19 in section 9).
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15. ENVIRONMENTAL MONITORING ASSOCIATED WITH
AUTHORIZED PRACTICES FOR PUBLIC RADIATION
PROTECTION PURPOSES

The Radiation Protection Regulations do not reqguicensees to have monitoring
programmes covering the whole lifecycle of faci#iin place whenever they are needed.
Such requirements are, however, explicitly provifldin the regulations for nuclear safety
and the licensing procedure for the Greek reseaattor. Since the time the self assessment
tool phase of the IRRS mission was completed, aidRatial Decree for the transposition of
the EC Directive for nuclear safety has been issddee requirement for a monitoring
program for the research reactor is explicitly pded in the draft Ministerial Decision (sixth
point of the Article 15) to be issued under theabBresidential Decree.

The IRRS team was informed that a Ministerial DecisNo. 11592 (FOR) 1125 on
“Mandatory installation and use of equipment foe thetection of radioactive materials in
scrap metals and for their illicit import” has ddtshed a compulsory monitoring programme
for scrap metal recycling industries using portad Aandheld detectors, in order to reduce the
risk for a radioactive source melting and givingerito radioactive contamination. The
establishment of such a monitoring programme ig mlandatory within the customs controls
of the country whereby equipment with special maagudevices is used for the detection of
any illicit import of radioactive materials. Accang to this Ministerial Decision, the Greek
Atomic Energy Commission (GAEC) shall determine; &ach industry and custom, the
number and the specifications of the required dieteclevices, the necessary personnel for
their use and the related control procedures.

The IRRS team was also informed that, in medicaliegtions and taking into account the

guantity of imported radionuclides, GAEC has codeldl that operators are not obliged to
establish routine monitoring programmes. InsteadEG performs these environmental

impact studies. In the case of Athens two main ages have been considered: a) workers in
the sewage system in the vicinity of hospitals Bhavorkers in the central waste treatment
plant in Psitalia. The key factors are: in thetficase the radionuclide released from the
hospitals or the medical laboratories and in treoisé case the total amount of radionuclide
releases from all the medical applications in Atheagion.

In NORM applications, a routine environmental monitg programme is performed by
GAEC for operating phosphogypsum stacks. Samplesmdérground water and soil samples
are taken and measured. Additionally, contaminatederials from inside the factory (e.g.
metal and plastic tubes) are inspected by GAEC.

GAEC has established and implements a detaileddiog process to ensure the avoidance of
radioactive discharges above the limits. Articl&06of the Radiation Protection Regulations
requires licensees to keep records of all releesgidactive materials.

The IRRS team was informed that a national enviremia surveillance network has been
established in the country which includes:

a. the operation of a network of telemetric statiamstalled across the country consisting
of:
* 24 stations monitoring the total gamma dose ragerirand
» 3 aerosol monitoring stations.
b. air filter measurements, which are performed by GAdad a network of collaborating
laboratories.
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It should be noticed that GSR Part 3 (interim) dieaxpresses that the regulatory body shall
be responsible, as appropriate, for:

(a) Review and approval of monitoring programmes ofstegnts and licensees, which shall
be sufficient for: verifying compliance with thegurements of these Standards in
respect of public exposure in planned exposuratsiios; assessing doses from public
exposure;

(b) Review of periodic reports on public exposure (dhg results of monitoring
programmes and dose assessments) submitted biraetgsand licensees;

(c) Making provision for an independent monitoring praygme;

(d) Assessment of the total public exposure from augkdrsources and practices in the
State on the basis of monitoring data provideddgystrants and licensees and with the
use of data from independent monitoring and ass&EsmM

(e) Making provision for maintaining records of disohpes, results of monitoring
programmes and results of assessments of publasexg; and

() Verification of compliance of an authorized praetigvith the requirements of the
standards for the control of public exposure;

while licensees shall, as appropriate, establishimplement monitoring programmes.

When reviewing the MD5 Radiation Protection Regalad, GAEC should take into account
the latest IAEA recommendations for the environraentonitoring covered in GSR Part 3
(interim).

It should be noted that the Radiation ProtectioguRaions in force are not totally aligned
with IAEA Basic Safety Standards (BSS 115 and GS&t BB (interim)) regarding
environmental monitoring associated with authoripeatctices for public radiation protection
purposes and in reviewing the MD5 Radiation PratedRegulations GAEC will also need to
take into account the latest IAEA recommendatioos the regulation and control of
radioactive discharges covered in GSR Part 3 (m)gfSee Recommendation R19 in section
9).

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: The IAEA Code of Conduct on the Safety and &urity of
Radioactive Sources, para 9 states that:Every State should ensure that
appropriate facilities and services for radiationopection, safety and security
are available to, and used by, the persons who artorized to manage
radioactive sources. Such facilities and servidesutd include, but are ng
limited to, those needed for:

(a) searching for missing sources and securing fosmurces; ....”

—+

GP8 | Good Practice: GAEC requires the scrap metal idustry and the customs
authorities to establish portal monitoring.
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16. CONTROL OF CHRONIC EXPOSURES AND REMEDIATION

GAEC is the responsible regulatory body, from aatioh protection point of view, for any
activity or practice that involves radioactivityhi§ includes radon, NORM, drinking water
and remediation activities. Nevertheless the Remha®rotection Regulations in section 1.2.5
establish requirements only for the regulation Gfc€upational exposure with significant
increase due to natural radiation sources”. Intamdio the clearance levels established in the
Radiation Protection Regulations, GAEC has issuairaular (CD3, "Clearance levels of
Naturally Occurring Radioactive Materials”) whicliapts the European standards for the
clearance of NORM.

A detailed review of the Radiation Protection Ragjohs in force against BSS 115 and the
latest international recommendations, GSR Partn&rfm) showed that the RPRs do not
conform with all the recommended requirements feisteng exposure situations (before
“chronic exposure”) (Recommendation R19 in sec®oalso applies to this situation). For
example: provisions for identifying those person®i@anizations responsible for areas with
residual radioactive material; for establishing anglementing remediation programmes and
post-remediation control measures, if appropriated for putting appropriate strategies in
place for radioactive waste management are addresste RPRs. It is not required that a
strategy for radioactive waste management is pptdoe to deal with any waste arising from
remedial actions, nor that provision for such mategy be made in the framework for
protection and safety.

The requirements that persons or organizationoresiple for the planning, implementation
and verification of remedial actions shall, as appiate, ensure that a remedial action plan,
supported by a safety assessment, is prepared audbmitted to the regulatory body or other
relevant authority for approval are not set dowrthe RPRs, and those regulations do not
require the person or organization responsible gost-remediation control measures to
establish and maintain (for as long as requiredth®y regulatory body or other relevant
authority) an appropriate programme, including aegessary provisions for monitoring and
surveillance, to verify the long term effectivene$she completed remedial actions for areas
in which controls are required after remediatiols baen completed. The legal framework
does not provide for specific restrictions that nbeyplaced upon the use of or access to an
area before, during and, if necessary, after reatiedi. Such restrictions are defined by
GAEC on an ad hoc basis, taking into account salciattors.

The reference levels established in the RadiatrotePtion Regulations for the exposure due
to radon in workplaces need to be reviewed in azwe with the latest recommendations
(GSR Part 3 (interim), para 5.27) which requirest the reference level f6f°Rn shall be set
at a value that does not exceed an annual averiiyétyaconcentration of*’Rn of 1000
Bg/m®, taking account of prevailing social and econoniicumstances. The IRRS team was
instead informed about special provisions for défe activities performed by GAEC.

NORM
The main activities performed by GAEC concerningf\Dare the following:

» inspections inside NORM industries for occupatiaggbosure control purposes;

* assessment of environmental impact of NORM deossti

* management (control or clearance) of materialsazoimated with NORM;

» decommissioning of NORM industrial activities aftessation of operations; and

» regulation of NORM in building construction matdsiar in agricultural applications.
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The IRRS team noted that the management of affeateds is controlled by the local
authorities and the operator under the guidanc&MEC, through the review of relevant
hazard reports and remediation plans. The respbtsilio investigate and designate
contaminated areas that require remediation igmsdito GAEC.

Remedial actions

The IRRS team was informed that remediation andmt@nination activities are made on an
ad-hoc basis under the general requirements (doses land constraints, clearance levels,
radiation protection of workers and the public et@scribed in the Radiation Protection

Regulations for planned exposure situations. Thetragtensive project of remedial actions

has been performed in an abandoned fertilizer ingirs the Drapetsona area, near the port of
Piraeus. The owner signed an agreement with atprisampany which specializes in the

decontamination of chemical waste. The private comysubmitted alternative techniques for
the decontamination of the area to GAEC, who suleseity approved and supervised the
final strategy and performed all required measurdmésurveys of surface dose rates and
laboratory measurements of samples). For the umoomal release of the land, GAEC also

performed extensive surveys which confirmed thatdbse rate and the radium concentration
were within the levels of the area's background.

Although a stricter legal assignment of responisiéd between GAEC, operators and the
local authorities is needed, the remedial actidvad have been undertaken were completed
successfully and the cooperation between the retgaties was satisfactory.

Radon

The RPRs provide the legislative framework for ginetection of workers from exposure to
radon. For indoor radon concentrations, GAEC perfomeasurements and incorporates the
measurements performed by the collaborating untyelaboratories into the national radon
map. The measurements are performed for two puspdgeto respond to requests from
individual persons or companies and (ii) to craate Greek radon map. The concentration
limits in force are those provided in the EC Recandation "on the protection of the public
against indoor exposure to radon" (90/143/EURATQMed 21 February 1990. About 600
measurements have been performed annually sinc@ 26i@g passive radon detectors. In
cases where the limits are exceeded, users mustmpaeemedial actions and bear the cost of
such remediation. When needed, GAEC assessessthand informs the owners and the
public. In a few cases (e.g. increased radon cdrate@n above limits in a public school)
sequential measurements have been performed by Gi#&eCof charge, and remedial actions
have been taken by external providers.

The construction of the Greek radon map is in megr(half of Greece has been covered).
The map is expected to be completed within the tiere years.

Drinking water

GAEC performs radioactivity measurements in drigkiwater according to EC Directive
98/83/EC of 3 November 1998 on the quality of watéended for human consumption. The
limit for the total indicative dose (TID) is 0.1 m@&. The verification of the TID is performed
by GAEC determining the total/p radioactivity and the uranium isotopes concerdrati
GAEC then issues certificates of compliance (fromadiation protection point of view) for
drinking water, as part of the whole licensing @ex coordinated by the Ministry of Health
(MD16). The IRRS team was informed that a new Ele&live is in preparation which will
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specify detailed radionuclide concentration limifge were told that Greece will follow this
Directive as soon as it is issued.

Spring water

Concerning spring water from spas, GAEC is respmasfor the accreditation of the
laboratories that perform measurements of Ra-226 Rn-222, as part of the licensing
procedure of the spas coordinated by the GreekiSmu©rganization. In practice, GAEC
laboratory is the only laboratory in Greece whi@m gerform radium-226 and uranium
isotopes measurements in water and issues the @jgteocertificate of compliance from a
radiation protection point of view.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR Part 1 para 4.€ states that “Requirements 3 and 4 in
Section 2 stipulate that the government establigh maintain a regulatory
body that is effectively independent in its decisinaking and that has
functional separation from entities having respobiidies or interests that
could unduly influence its decision making. Thipages an obligation on
the regulatory body to discharge its responsilaitin such a way as to
preserve its effective independence”....

BASIS: GSR Part 3 para 5.12 states that “The persons or organization
responsible for the planning, implementation andfieation of remedial
actions shall, as appropriate, ensure that:

(@) A remedial action plan, supported by a safetgemsment, is prepared
and is submitted to the regulatory body or othelevant authority for
approval...”

73]

R28 Recommendation: GAEC should ensure clear separationof its
regulatory functions from any advisory actions give to the operator
for existing exposure situations and remedial actius.
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17. POLICY ISSUES DISCUSSIONS

The policy discussions were held during a 3 hogsis& on Tuesday 28 May 2012. Mr. Peter
Johnston, Deputy Team Leader, chaired the disaussio

17.1.INDEPENDENCE OF THE REGULATORY BODY

Mrs. V. Kamenopoulou introduced the discussiongtmphasizing the issue of independence
of the regulatory bodies in countries that do neennuclear power, where the size of the
regulatory body is much smaller. The purpose of disgussion was to identify areas for
GAEC to further improve its effective independenard to consolidate arguments towards
the establishment of an independent regulatory lho@reece.

Mr. P. Johnston made a short presentation on a auoflissues relating to independence of
GAEC. He noted that GAEC is located on the sanmeasta major user of radiation sources;
that it has the same reporting lines as a numbecaise holders, and that the independence
of GAEC has been raised at international meetingsleint Convention.

It was important to acknowledge the threat of latkndependence, but to do the regulatory
tasks thoroughly. An evaluation of the independewicthe regulatory body should be based
on its performance. The importance of moral autiiqe.g. setting of standards, discussing
issues with funding organizations) was considesebeang as important as the legal authority.

It was noted that all regulatory bodies receiveding from Governments, and were required
to report to a Government. The importance of repgrtto a Minister with technical
responsibilities over non-technical was highlightédwas important to assess how being
placed in the alternative Ministries would alsceaffthe independence of the regulatory body.
There were issues relating to conflicts of inteiésbcated in the Ministry for Health; over
low political profile if located in a Ministry of Evironment; and of being a small cog in a
large Ministry if located in the Ministry for Indtrg. Experts on the review team provided
examples of the funding and reporting lines ofrégulatory bodies in their countries.

A number of issues were discussed that may threlageimdependence of the regulatory body.
It was considered that not enforcing the law arglil@ions, and allowing some facilities to
operate without a license creates a negative imjmmes Where the regulator provides
technical services, providing a technical serviegllyp will affect its moral authority. It is
important that there is functional separation @& thgulatory activities from the provision of
technical services in the structural organizatibthe regulatory body. Experts shared views
that it was particularly important for the personsolved in the provision of technical
services were not carrying out regulatory review assessment of reports from licensees and
from applicants for licenses.

17.2. LONG TERM POLICY ON MANAGEMENT OF RADIOACTIVE WASTE

Mr. C. Potiriadis noted that Greece was a non-ranat®untry with a research reactor. He
added that the spent fuel from the research reaciald be returned to the USA. He said that
there was an interim radioactive waste storagditiac Greece that was unlicensed, but was
inspected by GAEC. A safety case and waste acospteniteria needed to be developed for
the facility. The necessary financial and humarhnéal resources for the management of
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radioactive waste also needed to be developedeecedr A disposal option for the waste also
needed to be developed over time. It was nece$ear@AEC to specify priorities for the
licensing procedures and the steps to be followeateveloping the disposal policy.

Mr. J. Heinonen said that it was the responsibibfy each State to be responsible of
management of its own radioactive waste; to esdlaldind maintain national policies and
frameworks; and to assure the needed resourceframsparency. He added that it was the
prime responsibility of the license holder for tbafety of the management of radioactive
waste. There is also the need for a competent addpendent regulatory body for the
regulatory control of the waste. He recommended IREA publication: Policies and
Strategies for Radioactive Waste Management (NW-AG3-1

A typical policy should include the following elemts: defined safety and security objectives,
arrangements for providing resources for radioactiwaste management, preferred
approaches for the management of the each catefjoaglioactive waste, and provisions for
public information and participation. In additiate policy should define national roles and
responsibilities for radioactive waste managemeétdwever in many cases a hational
radioactive waste management organization is respienfor development of long-term plans
and implementing them.

The strategy reflects and elaborates the goalsedrements set out in the policy statement
and how they will be implemented within availab&sources. For its formulation, detailed

information is needed on the current situationhia tountry (organizational, technical and

legislative), and on the amounts of radioactive tevad® be generated in the future. The
strategy should set out the technical procedurepgsed for the waste types in the country
that should be politically, technically and econocally feasible. The steps in formulating and

implementing the strategy include selecting thehmetogical procedures, allocating the

responsibility for their implementation, establistnisupervisory mechanisms and developing
implementation plans.

Mr Heinonen described as an example the obserwatitede during the mission about the
current approach in Greece to managing differgreegyof waste:
» Short lived radioactive waste — decay and discharge

» Disused/Orphan sources — return/recycling abrdaatt $erm storage

» Spent fuel from GRR-1 - return the spent fuel ith® country of origin

* GRR-1 operational waste — policy at the momentisrfterim storage

* Legacy waste at NCSR “Demokritos” — policy at thement is for interim storage

* Sources and waste that cannot be exported — patidj)e moment is for interim
storage

* Decommissioning waste — no clear policy or strategy

* NORM - decisions are made case by case

» Disposal — interest for international co-operation

Radioactive waste having no back-end solution iseatly stored in the interim storage
facility at NSCR “Demokritos”. As discussed duritige Mission, this facility should undergo
a stepwise authorization. There was a discussidh@stepwise approach to the authorization
of the facility:

* an agreement between GAEC and the operator ofattikty of a process, including

time-lines, for the licensing of the radioactive stea management facility. This
agreement would require the operator to producererete action plan, with time
schedule, for safety enhancements of the fachidy is agreed with regulatory body;

79



* an agreement between GAEC and the operator of dhiity of an appropriate
international standard to be used as a refereneadore the safety of the radioactive
waste management facility. (e.g. GSR part 5 Pred@pManagement of Radioactive
Waste and WS-G-6.1 Storage of Radioactive Waste);

» the development of radioactive waste acceptanderierias one key element for
assessing storage design criteria, waste packaguegeptable volumes that storage
can encompass, etc. (Further guidance e.g. GSR PRequirement 12);

» GAEC to license the interim storage facility in gepwvise manner, using license
conditions that include the agreed safety enhanotane

» GAEC to formalise existing inspection activitieedao issue inspection reports;

* GAEC to take enforcement actions to ensure thatabpecomplies with the license
conditions.

The development of regional or national disposalilifg was mentioned during the

discussions, but was not addressed deeply sinoextonple implementation of disposal is a
long project and has several aspects to be comesider

17.3. CLINICAL AUDIT

Mr. C. Hourdakis introduced the discussion on chhiaudit. He said that clinical audits are
related to the implementation of justification amgtimization principles. He asked how the
clinical audit outcome could be used for the imgment of medical practices in the country
and in the individual clinics, and what is the itwaament of authorities such as the regulator
for radiation protection and the Ministry of Healthclinical audit.

Ms. S. Kodlulovich provided a presentation on datiaudit. The definition of the European
Commission for clinical audit as “a systematic ekaation or review of medical radiological
procedures which seekse improve the quality and the outcome of patieatechrough
structured review whereby radiological practiceascpdures and results are examined against
agreed standards for good medical radiological gaares, with modification of practices
where indicated and the application of new stargldndecessary.”

The objective of the clinical audit is to: improtWee quality of patient care; promote the
effective use of resources; enhance the provisnohaaganization of clinical services; and to
further professional education and training.

Several elements to evaluate during the clinicalitawere described. There are different
levels of audit: level I, level II, etc. The compiy of the audit increases with each level.

The focus of the work on clinical audit to date the&en towards radiotherapy facilities. An

example was provided of a level | audit for radevdpy of “postal surveys of dose”.

Examples of such national surveys were shared lpgrexin the IRRS. An example was

provided of the technical expertise that would bmeded to carry out an audit of a
radiotherapy centre: oncology, medical physics,iatéah therapist, and as appropriate,
engineer and radiation protection. Aspects of ingitgorogramme were discussed, including
the “infrastructure” of the radiotherapy facilitprocedures for the treatment of the patient
(from identification through to treatment plannitiggatment delivery and follow-up), quality

assurance for the equipment, and competence stalfe

It was noted that the clinical audit went into gezaletail and beyond a regulatory inspection.
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The importance of developing the objectives of ichh audit, procedures and clinical
indicators was stressed. The collaboration withfgesional societies and other government
ministries is considered essential.
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APPENDIX II MISSION PROGRAMME

DATE AND TIME ACTIVITY TEAM MEMBERS

Sunday 20 May 2012

15:00 — 19:00 Initial IRRS Review team meeting: All

- Opening remarks (T. Ryan)

- Self-Introduction of liaison officer

- Self-introduction of the IRRS Team
members

- Presentation of the logistical arrangements
of the mission (V. Kamenopoulou)

- Presentation of the IRRS process and
guidance for report preparation (H.
Suman)

- Review of mission schedule

- Report of initial assessment of the
Advance Reference Material (all)

Monday 21 May 2012

10:00 - 13:00 Entrance meeting: All

- Welcome statement (C. Housiadas)

- Welcome statement by the General
Secretary for Research and Technology
(K. Kokkinoplitis)

- Opening remarks and presentation by
IRRS Team Leader (T. Ryan)

- Self introduction of team members and
counterparts

- Presentation of Greece regulatory
framework (C. Housiadas)

14:00 - 17:00 Module Discussion/Interviews All
17:00 —18:30 Team meeting All
Tuesday 22 May 2012

09:00 - 11:00 Meeting with the Chairman and the Ministry| T. Boal,

representative of the 9-Member committee 0fS. Kodlulovich
lonizing and non-lonizing Radiation of the
Ministry of Health and Social Solidarity

09:00-17:00 Module Discussion/Interviews All
17:00 — 18:30 Team meeting All
Wednesday 23 May 2012
11:00 - 12:00 Meeting with the General Secretary fo | T. Ryan
Research and Technology P. Johnston
H. Suman
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09:00 — 15:00 Emergency response exercise at GAEC | . Krishnamachari
R. Salinas
15:45 -17:00 Visit at the Civil Protection Emerggn M. Krishnamachari
Centre R. Salinas
09:00 — 13:00 Site visit to the waste facility o€SR J. Heinonen
“Demokritos” L. Jova Sed
09:00-17:00 Site visit to the public hospital tikbn” T. Boal
(radiology and nuclear medicine) l. Shadad
S. Kodlulovich
M. L. Perrin
L.J. Sed (afternoon)
09:00-17:00 Module Discussion/Interviews All
18:00 — 19:30 Team meeting All
Thursday 24 May 2012
09:00-17:00 Site visit to “Hygeia” hospital (ratherapy)| S. Kodlulovich
09:00 — 14:00 Site visit to the IFET industrial irradiator T. Boal
|. Shadad
09:00 —17:00 Site visit to the cyclotron facility L. Jova Sed
“BIOKOSMOS” M.L. Perrin
|. Barlow
14:00 - 17:00 Site visit to the customs in Piraeas T. Boal
|. Shadad
M. Krishnamachari
R. Salinas
09:00-17:00 Module Discussion/Interviews/report All
drafting
18:00 — 19:30 Team meeting All
Friday 25 May 2012
11:00 —12:00 Meeting with the General Secretar€iwil | P. Johnston
Protection M. Krishnamachari
R. Salinas
11:00 - 12:00 Meeting with representative from €cttfre | T. Ryan
of Attica H. Suman
09:00-17:00 Module Discussion/Interviews/report All
drafting
18:00 — 19:30 Team meeting All
Saturday 26 May 2012
09:00 — 12:00 Team meeting All
12:00 — Report drafting All

Sunday 27 May 2012
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09:00 — 16:00 Report drafting / reviewing T. Ryan
P. Johnston
T. Boal
H. Suman
16:00 — 22:00 Social event All
Monday 28 May 2012
09:00 — 12:00 Module Discussion All
14:00 - 17:00 Policy discussions All
18:00 — Team review of final draft report T. Ryan
P. Johnston
H. Suman
Tuesday 29 May 2012
09:00 Initial Draft Report forwarded to GAEC H. Sam
09:00 — 18:00 GAEC review of IRRS draft report
15:30 — 16:00 Meeting with the Director of D1 Diais of | Pil-Soo Hahn
the Ministry of Foreign Affairs T. Ryan
P. Johnston
H. Suman
18:00 — 21:00 Discussion of GAEC report review All
Wednesday 30 May 2012
09:00 — 12:00 Plenary review of draft report witAEC All
Management and counterparts
13:00 Submission of final IRRS Mission Report td1. Suman
GAEC
13:00 — 14:00 Exit meeting All
14:30 — Press conference Pil-Soo Hahn
T. Ryan
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APPENDIX III  SITE VISITS

SITE VISITS

Wednesday 23 May 2012
1. | Public Hospital “Attikon” Interventional radiody, Nuclear medicine
2. | Waste facility “NCSR” Demokritos
3. | Civil Protection Emergency Centre
Thursday 24 May 2012
4. | IFET - Industrial irradiator
5 BIOKOSMOS -Cyclotron facility and “transport”
6. | Hospital “Hygeia”: Radiotherapy
7

Customs Office (Piraeus port)

The IRRS team visited three facilities, two med@&adl one industrial, to observe GAEC staff
conduct inspections.

Inspection of Radiology Department of Attikon Htapi

The inspection was conducted by two inspectors frii Licensing and Inspections
Department of GAEC. The inspection included arem$ ®s radiation protection organization
and competence, QA program, safety systems, margtorlaboratory practices, and
categorization of workers and workplaces. The in8pe also included QC check of the
Angiographic system (GE Advant X). The inspectiotarted by a round table
discussion/interview with the radiation protectiofficer of the facility and relevant staff. All
radiation safety records were checked by the irtepgcThe inspectors then proceeded to the
control room inside the Angiography System facility conduct practical observation and
assessment of how the staff in the hospital comsdilnir activities. They also performed QC
measurements to inspect the safety of the machime.inspectors of GAEC conducted the
inspection in a professional manner and had a catipe attitude with the radiation
protection officer and concerned staff of the rémljy department.

Following the observation, an exit briefing hasrbeenducted with the radiation protection
officer and the head of the department and relegtaft of the radiology department and
findings of the inspection were presented and dsed at the exit meeting.

The inspectors used their own radiation measurimgramentation for performing any
independent verifying measurements.

Inspection of the Nuclear Medicine Department ¢ik&h Hospital

The inspection was conducted by two inspectors fritrea Licensing and Inspection
Department of GAEC. The inspection included aremé @s radiation protection organization
and competence, safety systems, monitoring, latwgrapractices, and categorization of
workers and workplaces. The inspection started tmuad table discussion/interview with the
radiation protection officer of the Department artévant staff. All radiation safety records
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were checked by the inspectors. The most criticebs were monitored to check for
contamination, like the Hot Lab. The inspectorsGAEC conducted the inspection in a
professional manner and had a cooperative attitittethe radiation protection officer of the
Nuclear Medicine department.

Following the observation, an exit briefing hasrbeenducted with the radiation protection
officer and the head of the department and thevaele staff of the nuclear medicine
department and findings of the inspection weregresl and discussed at the exit meeting.

In a separate discussion, the licensee represasgaiighlighted the problem of delaying the
renewal of license by the Prefectures. They alsotimeed that a good contact is established
with GAEC.

Inspection of the I.F.E.T Sterilization Unit

The inspection was conducted by two inspectors frii Licensing and Inspections
Department of GAEC. The facility is equipped with-60 of activity 165 kCi. The inspection
included areas such as radiation protection orgéiniz and competence, QA program, safety
systems, monitoring and workplaces. The inspectistarted by a round table
discussion/interview with the radiation protectiofficer and the Management of the facility
and the relevant staff. All radiation safety resomdtere checked by the inspectors. The
inspectors then proceeded to the control room @& inadiator to conduct practical
observation and assessment of how the staff infab#ity conducts their activities. The
inspectors carried a thorough check to the intkdand the safety systems of the irradiator.
The inspectors of GAEC conducted the inspectiomaiprofessional manner and had a
cooperative attitude with the radiation protectidficer and management of the irradiator.

Following the observation, an exit briefing has rbe®nducted with the management and
relevant staff of the irradiator facility and fimdjs of the inspection were presented and
discussed at the exit meeting.

In a separate discussion, the licensee represezgahighlighted the good contact they
established with GAEC.

Site visits related to waste management

As part of IRRS mission Team observed an inspectorNCSR “Demokritos” interim
storage. The inspection was organised in accorden@GAEC quality manual and followed
their inspection form (checklist).

The interim storage consists of two buildings &t at the NCSR “Demokritos” campus area
under security surveillance. The IRRS team membseivations during the inspection were

that the newer building appeared to be in bettaditmn and waste was mostly in proper

order. The older building/shed contains legacy ésat should go through characterisation,
classification and arrangement for storage. In gerthe interim storage infrastructure needs
improvements in organising of waste packages, haegeng, and maintenance of the storage
as well as some security improvements.

The Team had also the opportunity to participatesame inspections to facilities where
radioactive waste is produced and stored. Durimginispections it was noticed that in such
facilities it was common to store radioactive watstgether with non-radioactive materials.
This is related recommendation that GAEC shoulduassegulations of pre-disposal
management in accordance with IAEA Standards.
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Visit to cyclotron facility
IRRS observation of GAEC inspection BIOKOZMOZ', Lavrio, Attica. 24 May 2012

An opening meeting was held between GAEC and thdiaRan Protection Officer (RPO),
where the purpose of meeting was explained. Itwaded that the licence holder (CEO) was
not present, having been called to a meeting iredégh GAEC clarified to the RPO that the
IRRS team were not inspecting the facility, and tha&s was a supplementary inspection (the
last being to support the re-issue of the faclidgnce in March 2012).

The relationship between regulator and operatoreaqgul cordial but professional and
effective. No inappropriate behaviours were obsgrve

The GAEC inspector confirmed that there had beesignuificant changes to arrangements or
personnel since the last inspection and then wetd echeck and /or discuss:-

» Staff records

* Pharmaceutical licence issues
* Procedures

» External workers

* Process waste issues (ensuring that the cyclddstigtly closed and does not allow
for discharges, as on-site decay storage (>35 $d@gployed prior to disposal of any
process waste products).

Preventative maintenance of the cyclotron; theldée cells; and the synthesis area was
discussed. GAEC do not specify maintenance criteriguidelines for equipment. If they
have ‘a feeling’ that things are not being doneythaise their concerns with the operator. It
was not possible to establish how GAEC satisfieem$elves that what was being done in
terms of maintenance was adequate, or matcheatbty €ase assessed as part of the license
submission.

There were some minor configuration control issussserved with the operator’s

management system documents. The IRRS reviewers talelthat GAEC do not look at the

‘ISO aspects’ of operations (other bodies lookihguch matters) and focus on the radiation
protection aspects. Given the requirements for QAhe RPRs, it is unclear how GAEC

satisfy themselves that operators’ management rységrangements meet regulatory
requirements.

Discussions were also held with the operator alpmt¢ntial future exports of radioactive
material.

The office based review and discussion was folloled brief facility inspection covering:
* Cyclotron
» Shielded cells
» Synthesis area

* Decommissioning plans: A discussion took placelen(tack of a) decommissioning
plan for the facility. The company is consideringl®ing another facility in the North
of Greece (currently on hold due to the economimate). As part of the licensing
system of the second (and potentially third) cydot decommissioning plans must be
drawn up — including a plan for the Lavrio faciltyprior to licensing. It was noted
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that the facility has an expected working life @ years, having opened 8 years ago.
ltems to be considered include activated concredesteel.

» Transport concerns identified by IRRS reviewer:

o No inspection of management system arrangemengigquacy

No clarity of maintenance requirements for reusalalekaging

Package inspected was incorrectly marked and &bell

No consignment documents are produced by the comsig

Package was approved against a superseded vefsihie dAEA transport
regulations

O O OO

Inspection of Radiotherapy Department of HY GEIAC|iAthens

The inspection was conducted by two inspectors frii Licensing and Inspections

Department of GAEC. The inspection started witlo@nd table discussion/interview with the

radiation protection officer of the radiotherapypdament and relevant staff. An inspection
checklist was followed. All radiation safety recsrdvere checked by the inspectors. The
inspection included areas such as radiation pilioteatrganization and competence, QA
program, safety systems, monitoring, laboratorycficas, and categorization of workers and
workplaces.

The inspection included a QC check of the Linearcéderator (ELEKTA 18MV),
measurements for the verification of patient dosiyne@nd the basic mechanical and radiation
performance of the linac. The inspectors used GA&tltation measuring instrumentation for
performing the measurements.

The inspectors of GAEC conducted the inspectioa professional manner and a cooperative
attitude to the radiation protection officer anteatstaff of the radiotherapy department.

The inspection concluded with an exit briefing witie radiation protection officer, the head
of the radiotherapy department and relevant statii® department where the findings of the
inspection were presented and discussed.
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APPENDIX IV

IRRS EXPERTS

GAEC Lead
Counterparts

LIST OF MISSION COUNTERPARTS

GAEC Support
Counterparts

1. RESPONSIBILITIES AND FUNCTIONS OF THE GOVERNMENT

Tom Ryan
Peter Johnston
Hazem Suman

Christos Housiadas
Vasiliki Kamenopoulou
Lena Metaxaki

2. GLOBAL NUCLEAR SAFETY REGIME

Tom Ryan
Peter Johnston
Hazem Suman

Christos Housiadas
Vasiliki Kamenopoulou

3. RESPONSIBILITIES AND FUNCTIONS OF THE REGULATORY BODY

Tom Ryan
Peter Johnston
Hazem Suman

Christos Housiadas
Vasiliki Kamenopoulou

Georgia Karatzia

4. MANAGEMENT SYSTEM OF THE REGULATORY BODY

Anna Franzen

Eleftheria Carinou

Ch. Housiadas

K. Kehagia
Th.Karabetsos

C. J. Hourdakis

S. Economides

C. Potiriadis

E. Papadomarkaki

5. AUTHORIZATION

Jussi Heinonen
Trevor Boal
Ibrahim Shadad

Vasiliki Kamenopoulou
Costas J. Hourdakis
Lena Metaxaki

C. Potiriadis
D. Mitrakos

6. REVIEW AND ASSESSMENT

Jussi Heinonen

Vasiliki Kamenopoulou

Trevor Boal Costas J. Hourdakis
Ibrahim Shadad
7. INSPECTION
Jussi Heinonen Vasiliki Kamenopoulou | S. Economides
Trevor Boal Costas J. Hourdakis Ch. Pafilis
Ibrahim Shadad G. Simantirakis
S. Vogiatzi
Al. Liossis
A. Boziari
P. Tritakis
M. Kalathaki
D. Mitrakos
C. Potiriadis
S. Papadopoulos
A. Maltezos
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IRRS EXPERTS

GAEC Lead

GAEC Support

Counterparts Counterparts
8. ENFORCEMENT
Jussi Heinonen Vasiliki Kamenopoulou
Trevor Boal Costas J. Hourdakis
Ibrahim Shadad Lena Metaxaki
9. REGULATIONS AND GUIDES
Jussi Heinonen Costas J. Hourdakis C. Potiriadis
Trevor Boal Lena Metaxaki D. Mitrakos
Ibrahim Shadad
10. EMERGENCY PREPAREDNESS AND RESPONSE
Rodrigo Salinas Antonis Maltezos M. Kalathaki
Muralidhar Krishnamachari Panagiotis Dimitriou P. Askounis
Argiro Boziari G. Takoudis
M. Nikolaki
G. Manousaridis
P. Tritakis
11. TRANSPORT OF RADIOACTIVE MATERIAL
lan Barlow Stavroula Vogiatzi
12. CONTROL OF MEDICAL EXPOSURE
Simone Kodlulovich Sotirios Economides | A. Boziari
C. J. Hourdakis
S. Vogiatzi
13. OCCUPATIONAL RADIATION PROTECTION
Marie Line Perrin Eleftheria Carinou
Argiro Boziari
14. CONTROL OF RADIOACTIVE DISCHARGES AND MATERIALS
FOR CLEARANCE
Luis Jova Sed Costas Potiriadis S. Vogiatzi
Konstantina Kehagia | P. Dimitriou
Dimitris Mitrakos

15. ENVIRONMENTAL MONITORING ASSOCIATED WITH
AUTHORIZED PRACTICES FOR PUBLIC RADIATION

PROTECTION PURPOSES

Luis Jova Sed

Costas Potiriadis
Konstantina Kehagia
Dimitris Mitrakos

S. Vogiatzi

16. CONTROL OF CHRONIC EX

POSURES AND REMEDIATION

Luis Jova Sed

Costas Potiriadis
Konstantina Kehagia
Dimitris Mitrakos

SUPPORTING GAEC STAFF

Anna Dalles, Kyriaki Irodiadou, Vasiliki Tafili




APPENDIXYV RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

R: Recommendation

S: Suggestion RECOMMENDATIONS, SUGGESTION AND GOOD PRACTICES
GP: Good Practice
1. RESPONSIBILITIES R1 The Government should develop a consolidated saterthat sets out the
AND FUNCTIONS OF national policy and strategy for safety.

THE GOVERNMENT The Government should ensure that the personstiby &ith responsibilities for

R2 the implementation of regulatory requirements agdieitly specified.

The Government should provide for a graded appriaad¢he implementation of

R3 the regulatory framework.

The Government should establish and maintain amaltipolicy and strategy fa
R4 radioactive waste management including provisianstliie decommissioning of
facilities, management of radioactive waste andteel financial provisions.

=

The Government should expressly assign the prisgoresibility for safety to the
R5 person or organization responsible for a facility axtivity within the lega
framework for radiation safety.

117

The Government should consider conferring legah@uitly to strengthen GAEC’s

St powers of enforcement.

The team noted the strong commitment of GAEC to tthéing of medica

GP1 physicists in radiation protection.

2. GLOBAL NUCLEAR
SAFETY REGIME
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R: Recommendation

S: Suggestion RECOMMENDATIONS, SUGGESTION AND GOOD PRACTICES
GP: Good Practice
3. RESPONSIBILITIES GAEC should provide for a further operational sepfian between technical
AND FUNCTIONS OF R6 services and the regulatory function to minimize fotential for conflicts of
THE REGULATORY interests.
BODY R7 GAEC should implement a systematic training progoanthe basis of an analysis
of the necessary competence and skills for thelaemy body.
GP?2 The team acknowledges the excellence of the natidatabase system for
radiation protection maintained by GAEC.
GP3 The team acknowledges the excellence of the ArRapbrt published by GAEC.,
4, MANAGEMENT RS When developing the integrated management systé&xB(3should ensure that |it
SYSTEM OF THE is aligned with GS-R-3.
REGULATORY BODY RO GAEC should foster staff commitment to the quadiygtems and to the integrated
management system.
GAEC should make sufficient resources with the appate authority available
R10 . . . )
when developing and implementing the integratedagament system.
R11 GAEC should include a specific process for the rgangent of organizational
change in the integrated management system.
R12 GAEC should explicitly address safety culture ire timtegrated management
system.
S0 GAEC should consider preparing a plan for the dgwalent and implementation
of the integrated management system.
The Government should consider establishing specgdiocesses for the
S3 management of organisational change across all etmp authorities dealing
with radiation safety.
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R: Recommendation

S: Suggestion
GP: Good Practice

RECOMMENDATIONS, SUGGESTION AND GOOD PRACTICES

5. AUTHORIZATION GAEC should further develop guidance on the forraatl content of the
R13 documents to be submitted by the applicant in stppb an application for
licensing of facilities and activities.
R14 GAEC should improve the implementation of a gradsgproach in the
authorization process.
R15 GAEC should enforce the licensing requirements ddr facilities at NCSR
“Demokritos”, including the interim storage fagjlit
GAEC should consider improving the coordination hwRrefectures to avoid
S4 delays in the licensing renewal process which @sult in facilities operating
without a valid license.
S5 GAEC should consider revising its licensing apploan order to include
conditions, limits and controls on licenses andeastificates of compliance.
6. REVIEW AND _
ASSESSMENT R16 GAEC should document the procedure to review asdsasthe safety assessment
reports that demonstrate the safe operation diitikties and activities.
7. INSPECTION GAEC should provide inspection results officially the operator of the NCSR
R17 “Demokritos” waste storage facility, and ensuret tthee inspection findings are
addressed.
S6 GAEC should consider reducing the influence of libense renewal process on
the inspection programme.
8. ENFORCEMENT R18 GAEC should formalize its enforcement policy indiwith a graded approach and

incorporate it into the integrated management syste
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REGULATIONS AND

GUIDES

R: Recommendation

S: Suggestion
GP: Good Practice

R19

GAEC should prepare updated Radiation ProtectioguRé&ons to bring them i

RECOMMENDATIONS, SUGGESTION AND GOOD PRACTICES

line with the current IAEA Safety Requirements fsubmission to thg
Government.

R20

GAEC should establish safety requirements for den@sioning of facilities and

pre-disposal management of radioactive waste.

S7

The Government should consider adopting a moreblieierarchy of Radiatior
Protection Regulations.

S8

GAEC should consider incorporating a waste classifon scheme into its

regulatory system.

10.

EMERGENCY
PREPAREDNESS AND
RESPONSE

R21

GAEC should liaise with relevant organizations,ctanduct the assessment
hazards at the national level in accordance withRE5S

GP4

GAEC'’s real time monitoring of radioactivity leved various locations in th
country by means of a network of telemetric staticontributes significantly t
identifying the initial phase of a potential raib&t emergency due to even
within or outside the country.

GP5

GAEC has successfully advocated the inclusion efréldiation protection cours
which covers the recognition of radiation injuriesto the basic curricula fo
medical doctors.

11.

TRANSPORT

R22

GAEC should collaborate and coordinate with otheedk authorities with
assigned competence for the transport of radicaatmaterial to: facilitate th
timely and effective exchange of information; amalele effective coordination ¢
regulatory functions.

R23

GAEC should review, develop and strengthen its cép#or review and approva

-

1%

-

I

]

]

|

of package and material designs
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R: Recommendation

S: Suggestion RECOMMENDATIONS, SUGGESTION AND GOOD PRACTICES
GP: Good Practice

GAEC and other transport competent authorities Ishoaplement appropriate

R24 : _ ,
coordinated, compliance assurance programmes.
The Government should consider revising its regujatframework for the
s9 transport of radioactive materials to provide for cantemporary set of
requirements which are fully consistent with theteinational regulatory
framework.
s10 GAEC and other transport competent authorities lshconsider using IAEA TSt
G-1.5 in developing their compliance assurancenaroge(s).
CONTROL OF GAEC should ensure that all health professionalk gpecific duties in relation to
MEDICAL EXPOSURE R25 the radiation protection of patients have adequadecation, training and
competence in radiation protection.
R26 GAEC should verify that no person incurs a medegbosure unless there has
15 been an appropriate referral.
' GAEC, in collaboration with the Ministry of Healdnd the relevant professional
R27 bodies, should complete the process for the detetion of national DRLs for all
diagnostic procedures.
In 2011, referral criteria were published by thellétec Radiological Society
GP6 :
based on European Guidance.
OCCUPATIONAL : . . . . .
13. | RADIATION GP7 (C;Sar;(aa%ef :\?esréj;vi(l)ﬁsg the technical capability tiope biological dosimetry in
PROTECTION P '
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R: Recommendation

S: Suggestion RECOMMENDATIONS, SUGGESTION AND GOOD PRACTICES
GP: Good Practice

CONTROL OF
RADIOACTIVE
14. | DISCHARGES AND
MATERIALS FOR
CLEARANCE

ENVIRONMENTAL
MONITORING
ASSOCIATED WITH
15 AUTHORIZED GP8 GAEC requires the scrap metal industry and theooostauthorities to establish
' portal monitoring.

PRACTICES FOR
PUBLIC RADIATION

PROTECTION

PURPOSES

ggggﬁ?cl‘ OF GAEC should ensure clear separation of its reggfafonctions from any
16. EXPOSURES AND R28 ?(;Jlr\#:girgl aaccﬁg)nnss given to the operator for existiegposure situations and

REMEDIATION '
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APPENDIX VI GAEC REFERENCE MATERIAL USED FOR TH E

REVIEW

DOCUMENT

LAWS

1.

Government Gazette, Law No. 211, Folio No. 35,tkesue, February 28, 1947
“Ratification of the International Civil Aviation @vention of December 7,
1944

Government Gazette, Decree No. 1287, Folio No. B84t issue, October 31,
1949, “Ratification of the International Convention Intergovernmental
Maritime Consultative Organization signed in Genexmaviarch 6, 1948”

Government Gazette, Decree No. 330, Folio No. 88t [Ssue, June 11, 1963
“Approval of regulation concerning the transpordahgerous goods by vessel

Government Gazette, Act No. 854, Folio No. 54,tAssue, March 18, 1971,
“On the terms regarding the establishment and tiperaf nuclear facilities”
(translated).

Government Gazette, Legislative Decree 181, Fobo3d7, First issue,
November 20, 1974, “Protection against ionizingaidn” (translated).

Government Gazette, Law No. 1146, Folio No. 108sthssue, April 23, 1981,
“Ratification of the amendments of the Internatioc@anvention on
Intergovernmental Maritime Consultative Organizatmade on November 14,
1975, November 17, 1977 and November 15, 1979”

Government Gazette, Law No. 1733, Folio No: 17isthssue, September 22,
1987, “Transfer of Technology, inventions, techigidal innovation and
establishment of the Greek Atomic Energy Commissftanslated).

Government Gazette, Law No. 1741, Folio No: 228thssue, December 21,
1987, “Ratification of the European Agreement om lifternational Carriage of
Dangerous Goods by Road (ADR) signed in Genevaeptethber 30, 1957

Government Gazette, Law No. 2805, Folio No. 50stAssue, March 3, 2000,
"Ratification of the Additional Protocol"

10.

Government Gazette, Law No. 2824, Folio No. 90stHssue, March 16, 2000,
“Joint Convention on the Safety of Spent Fuel Mamagnt and on the Safety o
Radioactive Waste Management”

11.

Government Gazette, Law No. 3787, Folio No. 146stHssue, August 7, 2009
“Ratification of the Protocol amending the Conventon Third Party Liability in
the field of nuclear energy of 29 July 1960, as raakeel by the additional protoc
of 28 January 1964 and by the Protocol of 16 Nowmi882”

12.

Government Gazette, Law No. 3013, Folio No. 10&thssue, May 1, 2002,
“Upgrade of the civil protection and other issu@srtially translated).

13.

Government Gazette, Law No. 3710 Folio No: 216sthgsue, October 23, 200
"Regulations for transport issues and other topics”

—h

o,



99

14.

Government Gazette, Law No. 3868, Folio No. 126sthssue, August 3, 2010,
“Upgrade of the National Health System and othsues”

15.

Government Gazette, Law No. 3990, Folio No. 158sthssue, July 13, 2011,
“Amendment of the Convention of Physical ProtectidNuclear Materials”

16.

Government Gazette, Law No. 2801, Folio No. 46sthgsue, March 3, 2000,
“Regulations regarding responsibilities of the Miny of Transport and
Communications”.

17.

Government Gazette, Law No. 2480, Folio No. 70stHssue, May 14, 1997,
“Convention on Nuclear Safety”

PRESIDENTIAL DECREES

1.

Government Gazette, Presidential Decree No.6100 Na. 130, First issue,
August 23, 1978 “Conditions and procedures fomgieg on nuclear installatio
of the Public Electricity CorporatiomEH)”.

Government Gazette, Presidential Decree No. 40ih Ro. 173, First issue,
October 5, 1993 “Organization of the Greek AtomieeE)y Commission”
(translated).

Government Gazette, Presidential Decree No. 830 Na. 147, First Issue,
September 3, 2010, “Transposition of Council Dinex2006/117/Euratom of 2
November 2006 on the supervision and control girsleints of radioactive was
and spent fuel into the Greek legislative framewdgnlanslated).

Government Gazette, Presidential Decree No. 4% Nul. 66, First Issue,
March 11, 2005, “Transposition of Directive 200258 of the European
Parliament and of the Council of 27 June 2002 éstabg a Community vesse
traffic monitoring and information system®.

Government Gazette, Presidential Decree No. 560 Na. 28, First Issue,
February 1, 1989, “Organization of the Civil Aviati Authority”.

Government Gazette, Presidential Decree No. 24 Ro.201, First Issue,
September 30, 1999, “Organization of the Ministiy@rchant Marine”.

Government Gazette, Presidential Decree No. 960 INu. 170, First Issue,
September 28, 2010, “Establishment of the Minisfriviaritime Affairs, Islands
and Fisheries and redistribution of Ministerialpessibilities”.

Government Gazette, Presidential Decree No. 730 Na. 178, First Issue,
August 11, 2011, “Renaming of General Secretafi&tammunication and
General Secretariat of Information and redistritmutf their supervised
authorities, transfer of authorities and competn@iom Ministry of Culture
and Tourism to the Prime Minister, establishmerGeheral Secretariat of
Maritime Affairs in the Ministry of Development, Ggpetitiveness and
Shipping, and regulation of other relevant issues”.

Government Gazette, Presidential Decree No. 14ih No. 200, First Issue,
August 17, 2005, “Inspectors for flying means ar@GA Aviation Safety
Inspectors standards”.

10.

Government Gazette, Presidential Decree No. 16 Ro. 219, First Issue,
September 1, 2005, “HCAA aviation security Inspesfor Safety Standards

against unlawful actions and electronically suppadreans”.
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11.

Government Gazette, Presidential Decree No. 60p Nu. 111, First Issue,
May 3, 2012;'Establishing a National framework for the nucleafety of
nuclear installations” (transposition of the Colilrective 2009/71/ Euratom
of 25 June 2009".

MINISTERIAL DECISIONS

1.

Government Gazette, Ministerial Decision 2739/98lidFN0.165, Second issue,
March 15, 1994, “Regulation for public informationthe event of a radiological
emergency”.

Government Gazette, Ministerial Decision No. 12481705, Folio No. 531,
Second issue, June 20, 1995, “Adaptation of thertiational Maritime
Dangerous Goods Code of the International Marit®nganization (IMDG-
IMO-CODE)".

Government Gazette, Ministerial Decision No. 90&MH1004, Folio No: 849,
Second issue, September 13, 1996 “Operational girateof outside workers
exposed to the risk of ionizing radiation duringithactivities in controlled
areas” (translated).

Government Gazette, Ministerial Decision NBAE/1/829, Folio N0.924,
Second issue, December 28, 1988, “Transfer of gigaaights “Upon
Ministerial Authorization” to the Chairman of GAE&Iministration Board, the
Director and Heads of Departments of GAEC Admiaistn Directorate”
(translated).

Government Gazette, Joint Ministerial Decision M@14 (FOR) 94, Second
Issue, Folio No. 216, March 6, 2001, “Approval aidration Protection
Regulations” (translated).

Government Gazette, Ministerial Decision No. 1082BA)1897, Folio No.
859, Second Issue, July 10, 2006, “Control of haglivity sealed radioactive
sources and orphan sources”(translated).

Government Gazette, Decision NAIA/A2/11894/3631, Folio No. 549, Second
issue, April 18, 2007, “Adoption of Annex 18, 3rditgon, amendment 8 of the
International Civil Aviation Organization on thefsair transport of dangerous
goods, according to Chicago Convention”.

Government Gazette, Decision NYYT'2/92027, Folio No: 2345, Second issug,
December 11, 2007, “Determination of DiagnosticdRefice Levels for
mammography and Guidance Levels for nuclear meglidiagnostic
examinations”.

Government Gazette, Ministerial Decision M®4.1/01K.45573/3719, Folio
No. 1874, Second issue, September 12, 2008, “Amentlof the Ministerial
Decision No®4.2/18960/1446/19.06.2001".

10.

Government Gazette, Ministerial Decision No. 35@5%24, Folio No. 1385,
Second issue, September 2, 2010, “Adjustment oBtleek legislation to the
regulations of the Directive 2008/68/EK concerniihg inland transport of
dangerous goods”.

11.

Government Gazette, Ministerial Decision No. 508/1Holio No. 46, Second
issue, January 19, 2009, “Regulation for genecahising of postal services”.
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12.

Government Gazette, Ministerial Decision No. 154%48io No. 1918, Second
issue, December 10, 2010, “Conditions, requiremémadies and procedure for
issuing feasibility license and operation licenseibnizing and non-ionizing
systems”.

13.

Government Gazette, Ministerial Decision No 171+djo No.832, Second
issue, November 15, 1988, “Powers and competericeésBC Board”
(translated).

14.

Government Gazette, Ministerial Decision No 1159251125, Folio N0.1633
Second issue, August 18, 1999, “Mandatory insialladind use of equipment
for the detection of radioactive materials in sanagtals and for their illicit
import” (translated).

15.

Government Gazette, Ministerial Decision No 1298ljd~No. 423, Second
Issue, April 10, 2003, “General Civil ProtectioraRIXenokratis” (partially
translated).

16.

Government Gazette, Ministerial Decision, Folio 1862, Second issue, July 11,
2001, “Quality of water intended for human consuorpgt

GAEC CIRCULARS — DECISIONS

1.

GAEC Interpreting Circular of 18.10.2006, “Qualdgntrol protocols for
radiology laboratories”

GAEC Circular Ref. No. P/105/388 / 30.11.2006, f@ais' excreta release after
nuclear medicine treatments (therapies)” (trand)ate

GAEC Circular Ref. No. P/105/241 / 03.08.2006, ‘@&nce levels of Naturally
Occurring Radioactive Materials” (translated).

GAEC Interpreting Circulad1/405/325 / 14.10.2009, “Clarifications on the
determination of criteria for awarding competenteadiation protection to non
medical health professionals who participate inatwh procedures” (translated)

*CORRIGENDUM* GAEC Decision Ref. Nd1/199/153 (May 28th, 2009),
October 13, 2009, “Decision on the determinatioordéria for awarding
competence in radiation protection to non mediealtin professionals who
participate in radiation procedures” (translated).

GAEC Interpreting Circulad1/105/412 / 09.12.2009, “Clarifications regarding
the training of holders and non holders of quadificns related to ionizing
radiation” (translated).

GAEC Decision Ref. Nof1/199/239/19.07.2010, “Quality control protocols fo
radiotherapy departments”.

-

GAEC Interpreting Circulad1/105/371 / 09.11.2010, “Clarifications regarding
non holders of qualifications related to activitiegolving ionizing radiation”
(translated).

GAEC DOCUMENTS

1.

National Report of Greece under the Convention aoléar Safety: 2004, 2007
2010 (in English).
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National Report of Greece under the Joint Conventio the safety of spent fue

and on the safety of radioactive waste manager@é06, 2008, 2011 (in
English).

GAEC, Licensing and Inspections Department, Qualignual for accreditation
as per ISO/IEC 17020:1998 (translated)

GAEC, Quality Manual as per ISO 17025:2005 for:
Office of non-ionizing radiation (translated);
Dosimetry Department (translated);
Radiation & Environment Control Department (tratesig;
Calibration Laboratory for lonizing Radiation Instnents (translated).

GAEC Internal Emergency Plan for Dealing with Raaliical Incidents or
Chemical, Biological and Radio-Nuclear (CBRN) Thse&004 (translated)

GAEC Annual Activity Report: 2008, 2009, 2010 (indtish)

GAEC Board Decision (204th meeting, 14.01.11) “lechares of authorization
(in terms of radiation protection) of outside urtdkings”

NCSR “Demokritos” Board Decision of 21.03.1986 niregbn “Import,
installation and commerce of radioactive rods”

GAEC Board Decision (26th meeting, 02.04.90),“Ré#idn sources inspection

10.

GAEC Board Decision (37th meeting, 07.09.90),"Bisdl radioactive sources’

11.

GAEC Board Decision (87th meeting, 06.09.93), “lnse for radioactive
sources import”

OTHERS DOCUMENTS

1.

Government Gazette, Number 7270, Folio No: 102idss information
concerning special positioned public employeesamdinistration tools for the
enlarged public sector, December 7, 2006, “Esthblent of a Task Force for
the Management of Chemical, Biological, Radioloarad Nuclear Threats ang
Incidents under the General Secretariat for Cikalt€ction” (translated).

Draft of Presidential Decree “Establishing a Nasibinamework for the nuclear
safety of nuclear installations” (transpositiortteé Council Directive 2009/71/
Euratom of 25 June 2009) (translated).

Long Term Agreement between the IAEA and the Gawemt of the Hellenic
Republic in order to support GAEC as a regionahing centre in Europe for
radiation, transport and waste safety, July 11 Z01English).

Decision of the General Secretary for Civil Protatt'National Plan on CBRN
threats”, November 2011 (translated).

Operations Procedures Manual, Civil Aviation Auibgr31.03.2010 (Internal
Document) (in English).

Statement regarding the Implementation of the “@na# on the Import and
Export of Radioactive Sources” in Greece, 2006.

Annex “R” of the General Civil Protection Plan “Xakratis” (translated).

Draft of Ministerial Decision defining the conditie and terms for the licensing
of the research reactor.

)
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Non paper: Defining the conditions and terms fer libensing of the existing
radioactive waste interim storage facility of th€ SR “Demokritos”, 3 July
2006.

10.

Bilateral agreement with Bulgaria on early notifioa in case of nuclear
accident and on information exchange about nuahstallations. This
agreement has been ratified by the Greek Parlia(Detision
No.F.0544/3AS192/L.3989, Folio 66{/06.05.1991).

11.

Bilateral agreement with Romania on early notifimatin case of nuclear
accident and on information exchange about nuahstallations. This
agreement has been ratified by the Greek Parliathemt No. 2382, Folio
39/A/07 .03.1996).

12.

Bilateral agreement with Argentina on co-operatiothe field of peaceful
applications of nuclear energy (Law No. 2596, F6H@A/24.03.1998).

13.

Arrangement between GAEC and the United Statesddu&egulatory
Commission (U.S.N.R.C.) for the exchange of teciiniformation and
cooperation in nuclear safety matters, Septemb@8 (i English).

14.

Arrangement between the Greek Atomic Energy Comond$GAEC) and the
United States Nuclear Regulatory Commission (U.8.Q.) for the exchange o
technical information and cooperation in nucledetsamatters, September 16,
2003 (in English).

15.

Declaration of intent between the Department ofrgynef the USA and the
Directorate General of Customs and Excise of theid¥tly of Economy and
Finance of the Hellenic Republic and the GAEC comicg cooperation to
prevent the illicit trafficking in nuclear and othedioactive material, October
30, 2003 (in English).

16.

Nuclear Security Cooperation and Support Arrangedrnetween IAEA and
GAEC, March 10, 2004 (in English).

17.

Bilateral agreement for scientific and technicaberation in the fields of
radiation protection and nuclear security with Bepartment of Labour
Inspection of the Ministry of Labor and Social Insuce of the Republic of
Cyprus, December 13, 2008.

18.

Practical arrangements between GAEC and IAEA irotd enhance
cooperation and exchange of experience and infeomand in order to promot
nuclear security as well as programs and reseatating thereto, September 2
2010 (in English).

= D

19.

Memorandum of understanding No. 31883 between Eaopnion and the
National EURDEP Data Provider of Greece GAEC onpiéwicipation to the

EURDEP system during routine and emergency comdifia010.
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APPENDIX VIl IAEA REFERENCE MATERIAL USED FOR T HE
REVIEW

1. IAEA SAFETY STANDARDS SERIES No. SF-1 “Fundamengadfety Principles”

2. |IAEA SAFETY STANDARDS SERIES No. GSR PART 1 “Govemental, Legal and
Regulatory Framework for Safety”

3. IAEA SAFETY STANDARDS SERIES No. GSR PART 3 (Intei “Radiation
Protection and Safety of Radiation Sources: Intewnal Basic Safety Standards”

4. IAEA SAFETY STANDARDS SERIES No. GS-R-2 “Prepareds@and Response for a
Nuclear or Radiological Emergency”

5. IAEA SAFETY STANDARDS SERIES No. GS-R-3 “The Managent System for
Facilities and Activities”

6. IAEA SAFETY STANDARDS SERIES No. GS-G-1.1 “Organtiman and Staffing of
the Regulatory Body for Nuclear Facilities”

7. IAEA SAFETY STANDARDS SERIES No. GSG-2“Criteria fdyse in Preparedness
and Response for a Nuclear or Radiological Emenrgenc

8. IAEA SAFETY STANDARDS SERIES No. GS-G-2.1 - Arramgents for Preparedness
for a Nuclear or Radiological Emergency

9. IAEA SAFETY STANDARDS SERIES No. GS-G-3.1 “Appli¢ah of the Management
System for Facilities and Activities”

10.1AEA SAFETY STANDARDS SERIES No. GS-G-3.2 “The Maysnent System for
Technical Services in Radiation Safety”

11.IAEA SAFETY STANDARDS SERIES No. RS-G-1.3 “Assessmef Occupational
Exposure Due to External Sources of Radiation”

12.IAEA SAFETY STANDARDS SERIES No. RS-G-1.4 “Buildingompetence in
Radiation Protection and the Safe Use of Radisiources”

13.INTERNATIONAL ATOMIC ENERGY AGENCY “Convention on &rly Notification
of a Nuclear Accident (1986) and Convention on stssice in the Case of a Nuclear
Accident or Radiological Emergency”, Legal Serias 84, Vienna (1987).

14.1AEA SAFETY STANDARDS SERIES No. TS-R-1 2009 Editi6Regulations for the
Safe Transport of Radioactive Material”

15.IAEA SAFETY STANDARDS SERIES No. TS-G-1.1 “Advisoriaterial for the
IAEA Regulations for the Safe Transport of RadioaciMaterial”

16.IAEA SAFETY STANDARDS SERIES No. TS-G-1.4 “The Magament System for
the Safe Transport of Radioactive Material”

17.1AEA SAFETY STANDARDS SERIES No. TS-G-1.5 “Compliee Assurance for the
Safe Transport of Radioactive Material”
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