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EXECUTIVE SUMMARY

At the request of the Government of the United Aeabirates (UAE), an international team
of thirteen senior safety experts met represematnf theFederal Authority for Nuclear

Regulation(FANR) and other organizations contributing to mael safety from 5 to 14
December 2011, in order to conduct an IntegratequR&ry Review Service (IRRS)
Mission. The mission took place at the headquaé&iSANR in Abu Dhabi, and included
some site Vvisits.

The purpose of this IRRS mission was to reviewetffectiveness of the UAE framework for
safety as implemented by FANR. The mission alsaesied the establishment of the safety
infrastructure to support the rapidly developinglear power programme.

The UAE is among several Member States that hagielel@ to introduce nuclear power. This
UAE decision was made recently and UAE has sincgesgively pursued the development
of the infrastructure necessary to achieve thipqse.

Some of the key milestones in the development ef WWAE nuclear programme are as
follows:

* In April 2008, the UAE published the “Policy of thénited Arab Emirates on the
Evaluation and Potential Development of Peacefudi®ar Energy”.

* On 23 September 2009, the UAE issued Federal LaWdnyree No. 6 of 2009 on
the Peaceful Uses of Nuclear Energy that set irepldne framework for nuclear
regulation and formally established the nucleaulagry body, the Federal Authority for
Nuclear Regulation (FANR).

* On 23 December 2009, the President of the UAEsrchpacity as the Ruler of Abu
Dhabi established by decree the Emirates NucleardynCorporation (ENEC), the
organization charged with implementing the UAE eaclenergy programme.

* On 27 December 2009, ENEC announced that it hagtteel a team led by the
Korea Electric Power Corporation (KEPCO) to desigm)d and assist in operation and
maintenance of four, 1,400 MWe civil nuclear powaeits. The first of the four units is
scheduled to begin providing electricity to thedgm 2017, with the other three units
being completed by 2020.

* FANR has so far issued three licences to ENEC:rdedor Selection of a Site for
the Construction of a Nuclear Facility on 28 Febyu2010, Licence for Preparation of a
Site for the Construction of a Nuclear Facilityddnmited Licence for the Construction
of a Nuclear Facility, both on 8 July 2010.

e On 27 December 2010, ENEC submitted to FANR thesiroation licence
application (CLA). FANR is actively reviewing thégplication.
The progress of the UAE nuclear power programme mggiewed in January 2011 by the
IAEA Integrated Nuclear Infrastructure Review.

With respect to control of radiation sources (dediras regulated materials in the UAE), a
Radiation Safety and Security Infrastructure Apgehi(RaSSIA) Mission was conducted in
June 2006 at the request of the now defunct Radi&trotection & Control Department of the
Ministry of Energy (RPCD). At that time, the IAEAUNnd that Federal Law no. 1 of 2002
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established a comprehensive legal basis for ragaléiut did not define clearly the roles of
the five regulatory bodies named in the law; did extend to government uses; and the role
of the Radiation Protection Committee needed dtation.

Since that time, the issuance of the Nuclear La®aptember 2009, assigned responsibility
for oversight of regulated material to FANR. In sthcontext, FANR is also a ‘new’
organization for the control of regulated material.

The review compared the UAE regulatory framework &afety against IAEA safety
standards as the international benchmark for saldtg mission was also used to exchange
information and experience between IRRS Review tesmmbers and their UAE counterparts
in the areas covered by the IRRS.

The IRRS Review team consisted of 13 senior regujagxperts from 12 IAEA Member
States, three technical staff members from the |AB# an IAEA administrative assistant.
The IRRS Review team carried out the review inftiilwing areas for nuclear power and
regulated materials: responsibilities and functiohhe government; the global nuclear safety
regime; responsibilities and functions of the regpily body; the management system of the
regulatory body; the activities of the regulatondl including the authorization, review and
assessment, inspection and enforcement processgslations and guides; emergency
preparedness and response. In addition, the teaah 8SG-1§ “Establishing the Safety
Infrastructure for a Nuclear Power Programihiéo complement the review of the existing
regulatory framework.

The IRRS mission also included the following regog policy issues for discussion:
response to the Fukushima Daiichi accidents, cgpdmuilding and sustainability and
involvement of the regulatory body of the countfyodgin in the assessment process for the
NPP programme. The optional thematic areas alseredwverecontrol of medical exposure,
occupational radiation protection and the safety security of radioactive sources. The IRRS
review addressed all facilities and activities daged by FANR and included site visits to a
medical facility and an industrial facility wherbet IRRS reviewers observed the working
practices during inspections carried out by FANRgcluding discussions with licensee
personnel and management. There was also a viSitaka, the proposed site of the future
nuclear power plants. The mission included obsermsatof regulatory activities and a series
of interviews and discussions with FANR staff arttien organizations to help assess the
effectiveness of the regulatory system. These iieBvincluded visits to the Emirates Nuclear
Energy Corporation (ENEC). The reviewers also alteha meeting of National Emergency
Planning and Coordination Committee (NEPCC) at Wtilee significant stakeholders were
present including the National Emergency and Ciidshagement Authority (NCEMA). In
addition, a representative of Khalifa Universitytpapated in policy discussions on capacity
building. Throughout the review of the various ar@ad policy issues, special consideration
was given to the implications of the Fukushima Claiiaccident for the UAE Regulatory
System. His Excellency Ambassador Hamad Alkaabisid®at Representative at the
Permanent Mission of the UAE to IAEA in Vienna, nvath the IRRS team to discuss in
particular, matters relating to the Board of Mamaget of FANR.

FANR provided the IRRS Review team with well-pregzhradvanced reference material
(ARM) including the results of the self-assessmientall areas within the scope of the
mission. The IRRS Review team considered this ARMudnent to be a model for other
Member States preparing for their IRRS missionsotlibhout the mission, the IRRS Review

! At the time of the mission, a Specific Safety GuItREA Safety Standards Series No. SSG-16 had been
approved by the IAEA Committee of Safety Stand4@i8S) but was still in the publication process. §hu
discussions were based on the April 7 version of2Sthe draft SSG-16) as approved by the CSS.



team was extended full cooperation in regulat@ghhical, and policy issues by all parties; in
particular the staff of FANR provided the fullesapticable assistance.

The IRRS Review team identified a number of gooacfices and made recommendations
and suggestions indicating where improvements aweessary or desirable to continue
enhancing the effectiveness of regulatory functiari;ie with the IAEA Safety Standards.

The main observations of the IRRS Review team werdollowing:

The UAE developed a Nuclear Policy and subsequetivitees related to the
introduction of nuclear power within a relativeliaast timeframe. For the nuclear
power programme, the IRRS Review team is satidied the UAE/FANR has in
place suitable infrastructure to support the culyeregulated activities and plans for
future activities. The IRRS Review team also comsd the UAE/FANR assessment
of conformance to SSG-16 and was satisfied that BAER is in general alignment
with this guidance.

The IRRS Review team acknowledges the efforts byE[FANR in developing the
overall regulatory framework for regulated mateaall addressing recommendations
in the 2006 RaSSIA report. In developing the nuclaear, UAE used the opportunity
to incorporate five pre-existing radiation regutatonto one organization. In
continuing its development of the regulatory infrasture, it will be necessary for
FANR to appropriately balance the efforts relatednticlear safety and regulated
material and activities safety.

Sustainability and long-term domestic capacitytiad) for assuring safety is an
important issue. The Team recognizes this is arei§scing all nuclear countries and
satisfied that the UAE has made a long-term comanitnto sustainability in all
aspects of radiation and nuclear safety. In thspeet, FANR and the relevant
stakeholder organizations should consider targatsdéveloping, on an appropriate
timescale, Emirati staff having the necessary cdempes and experiences to assure
safety of facilities and activities in all potert@rcumstances.

The Government of the UAE should ensure that thveldpment of a National Policy
and Strategy for Radioactive Waste Management agidht to conclusion in the
shortest timeframe, so that the necessary regulaiod guidance documents can be
developed on the basis of this policy and strategy.

The Government of the UAE should expand its inftagtire to provide control of
orphan sources.

The Government should ensure that the roles, redpbiies and organizational
relationships and interfaces between all the enmeygeesponse organizations are
clarified, agreed and formalized as soon as passibl

Among the good practices identified by the IRRS iB@weam are the following:

The UAE Nuclear Policy is based on a firm analggiguture demand for electricity,
The UAE consulted widely in the process of formmigtpolicy statements that will
guide future activities in the nuclear field, mate nuclear policy publicly available
and promulgated it through the Nuclear Law. WHils$ is a requirement, the way it
was developed and negotiated is considered goatigea

For the establishment of its own regulatory requeats and guidance, FANR has
made extensive use of IAEA Safety Standards. THegailon of FANR to take
account of internationally recognized standards esmbmmendations, such as the
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IAEA Safety Standards, when developing the natioegllations and guidelines, is
explicitly stated as a mandatory requirement inlA& Nuclear Law.

 UAE and FANR have made extensive use of internatipeer review missions and
demonstrated that the findings from these missaasncorporated into actions plans
with the resulting actions being actively implenesht The effectiveness and
efficiency by which this has taken place is consdegood practice.

*  FANR recognised the need for an integrated managesystem and made very good
progress in its implementation at an early staghilavit still needs development as
part of the continuous improvement process, it jgle an important support function
for the activities of the Authority.

The team acknowledges a significant achievemenbbas made by the UAE in establishing
FANR and the national regulatory infrastructuref lecognizes there remains considerable
work ahead as FANR continues to develop the regyldtamework as planned.

A press release was issued after completion afnilssion.
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l. INTRODUCTION

At the request of the Government of the United Aeabirates (UAE), an international team
of thirteen senior safety experts met represematnf theFederal Authority for Nuclear

Regulation(FANR) and other organizations contributing to mael safety from 5 to 14
December 2011, in order to conduct an IntegratequR&ry Review Service (IRRS)
Mission. The mission took place at the headquadEFRANR in Abu Dhabi and included site
Visits.

The IAEA provided training on the IAEA self-assessihmethodology and tools, including

the SAT software in April 2011. This was followeg &n IRRS preparatory mission in June
2011 carried out at FANR Headquarters to discussottjective, purpose and consequently
the preparations of the review as well as its seaopmnnection with the areas regulated by
FANR and selected safety aspects.

The IRRS Review team consisted of 13 senior regujagxperts from 12 IAEA Member
States, three technical staff members from the 14B8 one IAEA administrative assistant.
The IRRS Review team carried out the review of FANRhe following areas for nuclear
power and regulated materials: responsibilities &nmttions of the Government; global
nuclear safety regime; responsibilities and fumdiof the regulatory body; the management
system of the regulatory body; the activities & tiegulatory body for nuclear power plants
and regulated material including the authorizaticeyiew and assessment, inspection and
enforcement processes; regulations and guides;gemey preparedness and response. In
addition, the IRRS Review team reviewed the follogvihematic areas: control of medical
exposure, occupational radiation protection, arietgand security of radioactive sources.

This IRRS mission is the first to review a Membéat® at an advanced stage of establishing
the safety infrastructure for its first nuclear mywplant. The UAE is among several Member
States that have decided to introduce nuclear poWer UAE decision was made recently
and UAE has aggressively pursued the developmehieahfrastructure necessary to achieve
this purpose. The progress of the UAE nuclear pgwegramme was reviewed in January
2011 by the IAEA Integrated Nuclear Infrastructé®eview (INIR). The review concluded
that progress made to date is, for the most pamtsistent with the overall development of the
nuclear power programme according to the IAEA NEe&SeMilestones Guide (NG-G-3.1). It
should be noted that the purpose of this INIR Missivas to evaluate the progress made by
the UAE in the development of the milestones recemated by the IAEA, but did not assess
in depth the quality of the infrastructure buildiagfivities.

Some of the key milestones in the development ef WWAE nuclear programme are as
follows: In April 2008, the UAE published the Pgliof the United Arab Emirates on the
“Evaluation and Potential Development of Peacefutlbar Energy. With the issuance of
this Policy, the UAE established a Nuclear EnergggPamme Implementation Organization
as recommended by the IAEA, which was identifiedtlas Executive Affairs Authority
(EAA) of Abu Dhabi. The EAA developed an internarasegy document called the
“Roadmap to Succésshich, building on the guidance from IAEA, setetkarly path for the
programme.

On 23 September 2009, the UAE issued Federal Lawbégree No. 6 of 2009 on the
Peaceful Uses of Nuclear Energy that set in plaeeframework for nuclear regulation and
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formally established the nuclear regulatory bodiye tFederal Authority for Nuclear
Regulation (FANR).

On 23 December 2009, the President of the UAE snchpacity as the Ruler of Abu Dhabi
established by decree the Emirates Nuclear Enemydtation (ENEC), the organization
charged with implementing the UAE nuclear energygpamme.

On 27 December 2009, ENEC announced it had selectedm led by the Korea Electric
Power Corporation (KEPCO) to design, build andsissioperation and maintenance of four,
1,400 MWe civil nuclear power units. The first dfet four units is scheduled to begin
supplying electricity to the grid in 2017, with théher three units being completed by 2020.
KEPCO will provide the full scope of works and dees for the UAE Civil Nuclear Power
Project including engineering, procurement, cortston, nuclear fuel and operations and
maintenance support.

FANR has developed a set of regulations and gumlesipport the regulatory review of the
ENEC licence applications. That set of regulatiand guides draws heavily upon IAEA and
other international guidance, particularly from thénited States Nuclear Regulatory
Commission (USNRC). The choice of the KEPCO desiga similarity of the Korean and
US regulations, guides, and codes, has greathlittaed FANR'’s effort to establish a
comprehensive regulatory framework in a relativsprt time.

A site selection process was undertaken using |A&Al other international guidance
materials. FANR has so far issued three licenc&SNEC: Licence for Selection of a Site for
the Construction of a Nuclear Facility on 28 Febyu2010, Licence for Preparation of a Site
for the Construction of a Nuclear Facility, and ktea Licence for the Construction of a
Nuclear Facility, both on 8 July 2010.

Most recently, on 27 December 2010, ENEC submitteéfFANR the construction licence
application (CLA). FANR is actively reviewing thégplication.

In addition, in 2006 IAEA conducted a RaSSIA MissioThe IAEA found that Federal Law

No.1 of 2002 established a comprehensive legakbasregulation but did not define clearly
the roles of the five regulatory bodies named m ldw; did not extend to government uses;
and the role of the Radiation Protection Commi{REC) needed clarification. The Nuclear
Law and FANR developments since the formulationtted regulatory body have made
significant progress in addressing the recommeodsittontained in the RaSSIA report.

The following policy issues were addressed: respdnsthe Fukushima Daiichi accidents,
capacity building and sustainability, and involvernef the regulatory body of the country of
origin in the assessment process for the NPP progsa

FANR prepared substantial documentation as adveefeeence material (ARM) including a
well prepared self-assessment. During the missien IRRS Review team performed a
systematic review of all topics using the advareference material, conducted interviews
with management and staff from FANR and performedctl observation of the working
practices during inspections. The IRRS review agskbrd all facilities and activities regulated
by FANR and included site visits to a medical fiagibnd an industrial facility where the
IRRS reviewers observed the working practices durivspections carried out by FANR,
including discussions with licensee personnel arahagement. There was also a visit to
Braka, the proposed site of the future nuclear powknts. The mission included
observations of regulatory activities and a seakesterviews and discussions with FANR
staff and other organizations to help assess fieetefeness of the regulatory system. These
activities included visits to the Emirates Nucl&arergy Corporation (ENEC). The reviewers
also attended a meeting of National Emergency fgnand Coordination Committee
(NEPCC) at which the significant stakeholders wemesent including the National
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Emergency and Crisis Management Authority (NCEMM).addition, a representative of
Khalifa University participated in policy discuse® on capacity building. Throughout the
review of the various areas and policy issues, igpamnsideration was given to the
implications of Fukushima Daiichi for the UAE Regtdry System. His Excellency
Ambassador Hamad Alkaabi, Resident RepresentatitleeaPermanent Mission of the UAE
to IAEA in Vienna met with the IRRS team to discussparticular, matters relating to the
Board of Management of FANR.

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

Il. OBJECTIVE AND SCOPE

The purpose of this IRRS mission was to conduatvéew of the UAE nuclear regulatory
framework and regulatory activities for its regolgt effectiveness and to exchange
information and experience in the areas coveredIRRRS. All facilities and activities
regulated by FANR were included in the scope ofrtheew. The review was carried out by
comparison against IAEA safety standards as tleenational benchmark for safety.

It is expected that the IRRS mission will faciléategulatory improvements in the UAE and
throughout the world from the knowledge gained awgeriences shared by FANR and the
IRRS reviewers and through the evaluation of tiiecéieness of the UAE nuclear regulatory
framework and its good practices.

The key objectives of this mission were to enhancelear and radiation safety and
emergency preparedness:

» Providing FANR, through utilisation of the IAEA $&lssessment Tool (SAT)
software, with the opportunity to complete a selessment of its activities
against international safety standards and guidance

* Providing the UAE (FANR) with a review of its re@tibry programme and policy
issues relating to nuclear safety and emergengapeeness;

* Providing the UAE (FANR) with an objective evaluatiof its nuclear safety and
emergency preparedness regulatory activities vafipect to international safety
standards;

» Contributing to the harmonization of regulatory eggzhes among IAEA Member
States;

* Promoting the sharing of experience and exchanggsebns learned;

* Providing reviewers from IAEA Member States and thEA staff with
opportunities to broaden their experience and kadgg of their own field;

* Providing key staff with an opportunity to discubeir practices with reviewers
who have experience of other activities in the séiaie;

* Providing the UAE (FANR) with recommendations andggestions for
improvement;

» Providing other States with information regardirapd practices identified in the
course of the review.
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.  BASIS FOR THE REVIEW

A) PREPARATORY WORK AND IAEA REVIEW TEAM

At the request of UAE Government authorities, appratory meeting for the Integrated
Regulatory Review Service (IRRS) was conducteduneJ2011. The preparatory meeting
was carried out by the appointed Team Leader Cagts Larsson and Deputy Team
Leader Andrej Stritar together with the IRRS IAEAeam Coordinator Mr Ahmad Al
Khatibeh, Deputy Team Coordinator, Mr Stephen Koemind for emergency preparedness,
Rodrigo Salinas from the IAEA’s Incident and Emergg Centre (IEC).

The IRRS mission preparatory team held extensivecudisions regarding regulatory
programmes and policy issues with the senior manage of FANR represented by Mr

William Travers, Director General of FANR, and athenembers of FANR senior

management and staff. The discussions resultedeiriailowing areas to be covered by the
IRRS mission:

- Regulated material;

- Establishing safety infrastructure for the nuclgewer programme. ;
- Emergency preparedness and response;

- Selected policy issues.

Mr Travers and FANR staff made comprehensive ptasiens on the current status of FANR
and the self-assessment results to date. IAEA gisdEented the IRRS principles and
methodology, including the self-assessment phasis. Was followed by a discussion on the
work plan for the implementation of the IRRS in UAEDecember 2011.

The proposed composition of the IRRS Review tedms @enior regulators from Member
States to be involved in the review) was discuss®tithe size of the IRRS Review team was
confirmed. Logistics discussed including meetingd work space, counterpart identification,
Iodgin% and transportation to accommodate sitdsvesnd observations were also addressed.
On 30" September 2011, FANR provided IAEA with the adwaneference material for the
review, incorporating the SAT self-assessment itepor

The Liaison Officer for the preparatory meeting ahd IRRS mission was Mr Stephen
Evans.

In addition to Section 8,Tailored Module for Countries Embarking on Nucldzower of
the IRRS Guidelines, the IAEA Review team and cerpdrts were given draft Supplemental
Guidance for IRRS to Embarking Countries. For Phaseountries, it is expected that a
Member State would have developed its regulatofsastructure sufficiently such that the
organization of the mission and documentation cdlow the format of an IRRS for countries
with developed nuclear power programmes.

The guidance suggested the Member State shoulddp@zant of the actions in SSG-16,
identify safety infrastructure to support the regetl activities, and planned infrastructure to
support the NPP programme.

B) REFERENCE FOR THE REVIEW

The most relevant IAEA safety standards used agweveriteria at the time of the UAE
mission were: GSR Part 1, Safety Requirements ovefdmental, Legal and Regulatory
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Framework for Safety, GS-R-2, Preparedness anddrsspfor a Nuclear or Radiological

emergency and GS-R-3, Safety Requirements on Thexjsment System for Facilities and
Activities. The complete list of IAEA publicationssed as the reference for this mission is
given in Appendix VII.

In addition, in reference to establishing safetiyastructure, FANR, in Appendix 3 to the
Advanced Reference MaterialUAE/FANR Conformance to SSG=16ummarized the
current status of progress in accordance with thidagice provided in IAEA Safety Guide
SSG-16. Furthermore, FANR provided applicable staferences to the IRRS modules for
further discussion. It is important to note thatGS85 contains a series of actions to assist the
MS in developing a safety infrastructure consisteith the IAEA safety requirements. The
actions represent guidance only and are not tewiewed in terms of compliance with IAEA
safety requirements.

C) CONDUCT OF THE REVIEW

An IRRS initial team meeting was conducted in Abbabi on Sunday,"4December 2011
prior to commencement of the formal mission théofeing day. The initial team meeting was
directed by the IRRS team Leader and the IRRS |A&#m Coordinator and focussed on
discussions of the general overview, the focussaesal specific issues of the mission, to
clarify the basis for the review and the backgrqumhtext and objectives of the IRRS and to
agree among all reviewers, the methodology forrédweew and evaluation. The meeting was
attended by representatives of FANR senior manageame the FANR Liaison Officer.

In addition, the IAEA Deputy Team Coordinator preteel the draft supplemental guidance
for IRRS for embarking countries which would be lggbduring the mission.

The Liaison Officer was present at the opening IRR&iew team meeting, in accordance
with the IRRS guidelines, and presented the agdadahe mission. The reviewers also
reported their first impressions of the advancenarice material.

The IRRS entrance meeting was held on Mond&yD&cember 2011, with the participation
of FANR senior management and staff, particulaHg FANR counterparts to the IRRS
reviewers, together with Ambassador Alkaabi and IthEA’'s DDG Kwaku Aning of the
Department of Technical Cooperation (TC). Ambassadkaabi provided opening remarks
and DDG Aning made a general presentation followgdthe IAEA Team Coordinator
Ahmad Al Khatibeh, who described the IRRS procesd programme. Mr Carl-Magnus
Larsson, the IRRS Team Leader described the expaaf the mission and introduced the
members of the IRRS Team. Mr William Travers, DioecGeneral of FANR provided a
welcoming address after which FANR senior stafsprged an overview of the status of the
regulatory framework in UAE (as identified by thANR pre-IRRS self-assessment) and also
introduced the FANR counterparts to the mission.

During the mission, a systematic review was coretudor all the review areas with the
objective of providing FANR with recommendationsdasuggestions as well as identifying
good practices. The review was conducted througbtings, interviews and discussions,
visits to facilities and direct observations regagdhe national practices and activities.

The IRRS Review team performed its activities bagedhe mission programme given in
Appendix Il. Regarding the review of safety infrasture, consistent with the draft

supplemental guidance, the reviewers approachethib&on as a typical IRRS. In addition,

for areas that were still in the state of developinéhe reviewers considered the plan for
implementation given the compressed schedule ®rNRP. The results of this review are
largely addressed within the appropriate moduleshef IRRS. It is not the intent of this

mission to have an itemized review of compliancairegf each action.
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In addition, the reviewers noted that while thenpipal counterpart of the IRRS is the
regulatory body, there are requirements in GSR Partd complementary actions in SSG-16
that are geared toward the government. These mqaints and actions have been reviewed
from FANR'’s perspective while the resulting findsngare presented as being for the
government. Likewise, SSG-16 has actions thatnelxte the operating organization. Where
possible, the reviewer considered whether there amagppropriate regulatory framework to
require the specific action to be implemented. séveral areas, actions were considered
outside the scope of the IRRS.

The IRRS exit meeting was held on Wednesday 14 mbee 2011. Opening remarks were
made by Mr Denis Flory, Deputy Director Generathed IAEA Department of Nuclear Safety
and Security (NS) after which, the results of tR&R$ mission were presented by Mr Carl-
Magnus Larsson. Closing remarks were made by Miiaitil Travers, Director General of
FANR.

A press conference followed the exit meeting.
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1. RESPONSIBILITIES AND FUNCTIONS OF THE GOVERNMENT

1.1. NATIONAL POLICY AND STRATEGY FOR SAFETY

The UAE government established a national policg atrategy for safety in its Nuclear
Policy published in April 2008; ‘Policy of the Uedl Arab Emirates on the Evaluation and
Potential Development of Peaceful Nuclear Enerdlye (Nuclear Policy). The policy and
strategy for safety was codified in the ‘Federalvllay Decree No 6 of 2009 on the Peaceful
Uses of Nuclear Energy’ (the Nuclear Law).

The nuclear policy provides a concise summary efahalysis (including consideration of
other energy sources such as gas, oil and solamdepting for a nuclear power programme.
The analysis provided estimates of future demandefectricity, categorized in “low”,
“likely” and “high” projections for the future. Thpeak demand for electricity is likely to rise
to about 40 GW by the year 2020, following a susmesof years with close to 10% annual
increase.

Work on the Nuclear Policy commenced in 2006 anilired consultation that lasted for 11
months with a variety of internal stakeholders aiso with a number of international
counterparts, including supplier countries andI&teA. The Nuclear Policy is posted on the
FANR website. It has been favourably received matily and by countries in the region.

The Nuclear Policy establishes sourcing of fuelhfrimreign suppliers as the preferred option
and renounces enrichment and reprocessing.

The Nuclear Policy commits the UAE to the higha¢anhdards of safety and security. It also
commits the UAE to the objectives of the ConventorNuclear Safety and indicates that the
UAE will conform to IAEA standards. The commitmemt® expressed in the Nuclear Policy
as

“... the Government of the UAE desires to make rclés peaceful and unambiguous
objectives in respect both of its current evaluated a peaceful nuclear energy program as
well as the potential future deployment of actuatiear power generation facilities. Further,
the Government of the UAE also wishes to emph#sitenuclear energy represents only one
of several options currently being evaluated; as AE seeks to meet future energy needs
and develop a diversified and secure portfolio @ivpr-generation assets.”

The implementation of the Nuclear Policy will badgd by the following policy statements:

 The UAE is committed to complete operational tramspcy.

» The UAE is committed to pursuing the highest statslaf non-proliferation.

* The UAE is committed to the highest standards fdtgand security.

* The UAE will work directly with the IAEA and confor to its standards in evaluating
and potentially establishing a peaceful nuclearggnprogramme.

« The UAE hopes to develop any peaceful domestic eaucpower capability in
partnership with the Governments and firms of resgde nations, as well with the
assistance of appropriate expert organizations.

* The UAE will approach any peaceful domestic nucfgarer programme in a manner
that best ensures long-term sustainability.
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While the Nuclear Policy specifically addressedleacenergy, the Nuclear Law addresses the
‘Nuclear Sector’ which also incorporates the aggilan of radioactive material and radiation
sources in various activities and states that tteeelopment and regulation of the Nuclear
Sector in the State will afford priority to Safetyuclear Safety, Nuclear Security, Radiation
Protection and safeguards”.

The Government emphasizes the importance of cgdawiding in the Nuclear Policy and the
Government has established a programme for suchcitgbuilding involving FANR, the
Emirates Nuclear Energy Corporation (ENEC) and Kh&lniversity working with a number of
international partners.

To help ensure that the Nuclear Law was consistithtthe Fundamental Safety Princigles
a draft of the law was provided to the IAEA, Frankerea, the Russian Federation and the
USA for comment, and the comments were taken iotowant in finalizing the law.

The Team considers the Nuclear Policy, as promedganhd expanded in the Nuclear Law, to
be an adequate platform for addressing the Fundamm®afety Principles. Whilst a national
policy actually is a requirement of GSR Part 1, Team concludes that such policies are
rarely concisely formulated and transparently comicated, even in countries with mature
nuclear power programmes. The Team considersticpkarly important to issue such policy
statements in a country that has just started pdoex the nuclear option for addressing its
energy demand. The Team also notes that in implengethe Nuclear Policy through the
Nuclear Law, UAE consulted widely. The Team therefoonsiders the Nuclear Policy to be
Good Practice.

GSR Part 1 further states that policy and stratggyuld be implemented using a graded
approach. The basic requirement is satisfied in Nlnelear Law, Article (28) (1) which
requires that the extent of control applied by #ehority shall be commensurate with the
potential magnitude and nature of the hazard cddivity being sought to be licenced. The
team was advised that a graded approach was u$ieel mtanning processes, but the approach
is not formally implemented through for examplerigsk-based prioritization system. The
Team considers that formalization of the approachild help the Authority (as specified in
the Nuclear Law) to carry out its activities baseda graded approach.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) | BASIS: GSR Part 1, Req. 1, 2.3National policy and strategy for safety
shall express a long term commitment to safety.nBlienal policy shall be

promulgated as a statement of the government’sitintéhe strategy shall
set out the mechanisms for implementing the naltjpoiecy. In the national

policy and strategy, account shall be taken offthlewing:

(c) The specification of the scope of the governatefegal and regulatory
framework for safety”.

GP1 | Good Practice: The UAE developed a Nuclear Policy within a refaly

short time frame but based on a firm analysis duris demand for
electricity, consulted widely, formulated policyasgments that will guide
future activities in the nuclear field, made it paly available and
promulgated it through the Nuclear Law. Whilst tiésa requirement, the

2 |AEA Safety Standard Series No. SF-1
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

way it was developed and negotiated is consideoed gractice.

1.2. ESTABLISHMENT OF A FRAMEWORK FOR SAFETY

The Nuclear Law is the legal framework for saféyticle (5) of the Nuclear Law states that
“the Authority shall determine all matters relatibg the control and supervision of the
Nuclear Sector in the State, particularly thosetesl to Safety, Nuclear Safety, Nuclear
Security, Radiation Protection and Safeguards amplements any obligations under the
relevant international treaties, conventions oragrents entered into by the State”. Article
(6) states, inter alia, that the Authority shalldelusively responsible for issuing all licences
to practice any of the Regulated Activities in State.

Article (25) of the Nuclear Law describes the scopthe facilities and activities to which the
regulatory framework applies. These are definedRagulated Activities’ and include the

range of activities with Nuclear Facilities and Rleged Material (the latter defined to include
radioactive material and radiation generators).

Article (9) of the Nuclear Law requires that thetharity maintains the highest standards of
transparency whilst performing its functions. Aeiq38) (3) specifically requires that the
Authority take into consideration comments fromketelders in developing regulations and
guidelines.

The Nuclear Law includes provision for the followin

= Authorization (i.e. licensing) requirements for tlbperation of facilities and the
conduct of activities

= Rationale for authorization of new facilities ottigities and the applicable decision-
making process.

= Involvement of interested parties and for theiuinpto decision making.

= Assigning legal responsibility for safety to thegmns or organizations responsible for
the facilities and activities.

= Continuity of responsibility where activities arardged out by several persons or
organizations successively.

= Establishment of a regulatory body (see respomsBetuirements 3 and 4 of GSR Part
1).

= Review and assessment of facilities and activitiesccordance with a graded approach.

= Authority and responsibility of the regulatory botty promulgate regulations and to
develop guidance for their implementation.

= Inspection and enforcement, in accordance withadegt approach.

= Appeal against regulatory decisions.
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= Arrangements for preparedness for and responseuolear or radiological emergency.
= Nuclear security.

= System of accounting for and control of nuclearemak

= Acquiring and maintaining the necessary competeatienally for ensuring safety.

= Responsibilities and obligations in respect of fiicial provisions for the management
of radioactive waste and of spent fuel, for decossmoning of facilities and
termination of activities.

= Offences and the corresponding penalties.

= Controls on import and export of nuclear and/oricgactive material and for its
tracking within and outside national boundaries.

GSR Part 1 also identifies the need for criteriartdease from regulatory control. In UAE,
the decision is made on an individual basis byRABIR Board of Management. The criteria
for exempting or release from control are consideoebe in line with international guidelines
and criteria (FANR REG 24). However, see SectignZClearancefor further discussion on
this matter.

A decision to issue a licence, decline a licengaieation, or suspend or revoke a licence, is
taken by the Board of Management. The applicanthasight to appeal to the Board against
a negative decision. The Team could not verify apgortunity to appeal to a court or other
third party, nor provisions for other concernedtigarto appeal against a decision.

The framework includes the establishment of theuleggry body, which is dealt with in
Section 1.3. Under the Nuclear Policy, the UAE bbB® established thEmirates Nuclear
Energy Corporatio(ENEC) as a public entity, and in accordance withnENEC Law. The
organisation shall be situated in Abu Dhabi, islesshed for a duration of 99 years, and is
provided a share capital of 370 million Dirhamsdodly the State. The purpose of its
establishment is stated in Article (4) (1) of theak: “the Corporation shall object to develop,
construct, finance, own, operate, manage and miaintaclear reactors in the State solely for
the purposes of generating power to be used ingbdameans, water desalination and to
carry out all other necessary related and ancibatvities including establishing subsidiaries
to carry out such activities, commercial and indaktactivities inside or outside the State
within the objects determined under the Corporatéam without prejudice to the provisions
of Federal Law No (6) of (2009).

Other elements of the Framework include other agendhese will be described in later
sections of this report, in relation to their relage to specific functions.

FANR has issued two regulations prescribing requéets related to radiation protection,
both based on IAEA BSS: FANR-REG-24 covers the nodear power sector, while FANR-
REG-11 is applicable to nuclear power plants. Alifiio at the time of the mission the Team
did not recognize any principal differences in liegments between these two regulations, it
was noticed that in some areas such as occupaeapalsure, waste safety, emergency and
existing exposure situations there is not full gehee and consistency with the IAEA Safety
Standards (GSR Part 3). In addition this may givevrang impression that radiation

3 Law Number (21) of 2009 Establishing the Emirateslear Energy Corporation
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protection requirements are different for variouBvéties or facilities. Thus, a review of these
two regulations may be considered, with a view tergmg them and thereby avoiding
potential discrepancies in radiation protectioruregments in the various sectors.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(2) | BASIS: GSR1 Part 1, Req. 2, 2.5The government shall promulgate laws and
statutes to make provisions for an effective gawemtal, legal and regulatory
framework for safety. This framework for safetylisket out the following:...(11
Provisions for appeals against decisions of theutatpry body.”

S1 | Suggestion:The Government of the UAE and FANR should consareloping
or clarifying, as appropriate, mechanisms by whagpeals by a licensee or| a
stakeholder against a decision by the FANR BoardMaihagement can he
reviewed by a body independent of FANR.

(3) | BASIS: GSR Part 3, Req. 2, para. 2.13.The government shall establish and
maintain an appropriate and effective legal and ulagory framework for
protection and safety in all exposure situationsisTrramework shall encompass
both the assignment and the discharge of goverraheesponsibilities, and th
regulatory control of facilities and activities thgive rise to radiation risks. The
framework shall allow for the fulfilment of interti@nal obligations.”

[}

S2 | Suggestion:FANR should consider merging the two existing ragjohs that
cover radiation protection requirements in nucfgawrer and non-nuclear power
sectors respectively.

1.3. ESTABLISHMENT OF A REGULATORY BODY

Chapter 2 of the Nuclear Law establishes the régyldbody and its objects. These provisions
formally establish thd-ederal Authority for Nuclear RegulatiofFANR) as an independent
organization with full legal competence and finahaind administrative independence; state its
broad objective for regulation of the nuclear sefo nuclear safety, nuclear security, radiation
protection and for non-proliferation; provide itttvia range of regulatory and related powers;
establish that it is exclusively responsible foehising; require it to cooperate with and advise
relevant Government agencies; give it investigafesvers; and require a commitment to
highest standards of transparency in performinfuistions

Article (23) prohibits any person from conductingyaRegulated Activity (defined in Article
(25) without a licence from FANR and Articles (60)(63) establish offences for conducting
Regulated Activities without a licence. Article ($8) gives the Authority the power to enter
into relevant sites and facilities at any time #@rg out an inspection and to enable it to
perform its functions efficiently. Article (37) erawers the authority to take enforcement
actions.

Article (18) of the Nuclear Law establishes the dumy arrangements for FANR. Under
Article (15) (2), the Director General proposes émnual budget for the authority, which is
adopted by the Board under Article (11), (2). Agwsal to raise the greater part of the budget
through fees charged to licence holders has bgamegd by the Board.
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Responsibility for Radiation Safety was previoubbid by a number of authorities in the
Emirates, and FANR has taken over those respottigibil The Team is convinced this is an
improvement. The Team, however, reminds FANR ofrteed to always maintain a holistic
perspective on safety, whether this is nucleanspart, radiation or waste safety. The current
push for establishing a nuclear power programmeilghoot cause fragmentation in the way
good safety culture is established and communicd&&dR should, therefore, monitor its
own activities and make sure there is no gap, drbei no gap in the general approach to
safety in nuclear applications and in radiationvicts.

The Team is satisfied with the adequacy and apjai@mess of the legal provisions that
establish FANR as the Regulatory Body.

1.4. INDEPENDENCE OF THE REGULATORY BODY

The Federal Authority for Nuclear Regulation isaédished by the Nuclear Law in Article (4)
as a public organisation with an independent balaheet, independent legal personality, full
legal competence and financial and administratidpendence. The Authority is not a part
of any other organization and has no legal or otblationship with any promotional body.

The Nuclear Law provides that regulatory decisicaiking is in the hands of the Authority.

Article (6) of the Nuclear Law provides that the tAarity is exclusively responsible for

issuing licences to carry out Regulated Activity amending, suspending, revoking or
refusing to grant such licences and to impose @ieeconditions. Where other bodies have
related safety responsibilities, FANR is discussiagd negotiating Memoranda of

Understanding.

The Chairman of the Board is required to submia@anual report on the Authority’s activities
to the Minister of Presidential Affairs. While thitinistry has broad coordinating functions
in the UAE, it is not responsible directly for egegrpolicy or other policy areas that could
conflict with the role of the Authority.

The Nuclear Law gives FANR the authority to accsafety information and facilities. For
example, Article 29 (3) of the Nuclear Law requites Operator to provide the Authority with
any information it deems necessary to perform ued, including information related to the
Operator’s suppliers, even if such information iepuietary. Article 5 (8) gives the Authority
broad powers to; “enter into the relevant sites &aullities at any time to carry out an
inspection and to enable the Authority to perfotsrfunctions efficiently”.

Article (10) of the Nuclear Law requires that memsbef the Board of FANR “shall not

engage, whether directly or indirectly, in the cocidof any regulated activity and must not
have any personal interest that conflicts the Adthanterest”. FANR human resources
policy requires that FANR employees should avoig aruation which involves or may

involve a conflict between their personal interasd the interest of FANR.

The Team has discussed the ‘effective independesfdeANR in relation to the recognized
fact that:

“An independent regulatory body will not be entyredeparate from other governmental
bodies. The Government will have the ultimate resgulity for involving those with
legitimate and recognized interests in decisionintakHowever, the government shall ensure
that the regulatory body is able to make decisionder its statutory obligation for the
regulatory control of facilities and activities,dcathat it is able to perform its functions without
undue pressure or constraint.” (GSR Part 1, Reds73.
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The Team also discussed aspects of independenicg dioterviews with staff at FANR and
ENEC, and benchmarked the issue against the erpesefrom other organisations
internationally. The discussion with FANR senior magement concerned safety first in
decision-making, even if this would be to the deémnt, in terms of delay, to plans for
implementation of the NPP programme in UAE. FANRhiese management provided
evidence that it is acting independent of the @lad discussions with a representative of the
Board of Management confirmed this view. The Teamctudes that the level of ‘effective
independence’ is high and satisfactory.

1.5. PRIME RESPONSIBILITY FOR SAFETY

Articles (43) and (44) of the Nuclear Law assigspansibility for the management of safety
to the Licensee. Article (34) (2) of the NucleawLastablishes that the operator remains
responsible even if certain activities are cared by contractors. Article (11), (4d) of the
Nuclear Law gives the Board the power to specif§pomsibility when an activity is carried
out by several operators successively and to raberttansfer of responsibilities.

FANR’s ability to require responsible persons ogamizations to comply with safety
requirements is inherent in Articles throughout theclear Law. In particular, Article (23)
prohibits any person from carrying out regulatetdvag without being licenced by FANR.
Article (24) requires that FANR licences specife tlequirements and obligations imposed on
the operator, including the requirements estaldishehe regulations. Article (28) requires that,
prior to the granting of a licence, an applicanstraubmit detailed evidence of safety which is
subject to review and assessment as specifiedtioléd(32). The Board is empowered under
Article (31) to suspend or revoke a licence in ¢kient of serious violations or continued non-
compliance. Articles (35) to (37) deal with FANRspection programme and non-conformance
arrangements. Article (36), (1) establishes thatpihrpose of regulatory inspection is to ensure
that the operator is in compliance with the Lawpl@able regulations and licence conditions.
Article 38 establishes that the Board shall issegulations specifying the requirements that
operators must comply with and follow.

The Team is satisfied the legal provisions plaeadisponsibility for safety on the licensee.

1.6. COMPLIANCE AND RESPONSIBILITY FOR SAFETY

Article (36) (5) of the Nuclear Law states th&egulatory inspections do not diminish the
operator’s prime responsibility for safety or suhbge for the control, supervision and
verification activities that the operator must cawut.

GSR Part 1 further specifies that the respongdsliremain over the entire life cycle,
including the management of waste arising duringraons and following decommissioning
or closure of a facility. This also includes managet of spent fuel. Article (40) of the
Nuclear Law places the responsibility of waste nganaent on the licensee; Article (41)
specifies, that the Government shall issue poleyarding the long term management and
disposal of the radioactive waste and spent fudltanidentify an entity (effectively a State
entity) in charge of implementing such policy. Ttalioactive waste and spent fuel will
become the property of the State after having beeeived by this Entity. Article (41)
provides for a trust fund being established to couests associated with the final
management of radioactive waste.
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The law does not make provisions for the ownerstiprphan sources, nor for mechanisms
for their safe recovery, storage and disposal. Téwm considers that the Entity identified in
the Article 41 could specifically be made respolesibr the final safe management of orphan
sources, and that in the interim, other provisians made to place responsibility on an
organization (that could comprise one or severdidx) for the safe recovery and storage of
orphan sources. With this exception, which the Téeers it is necessary to rectify, the Team
considers that arrangements in place and planmedigh provisions in the Nuclear Law
satisfy Requirement 6 of GSR Part 1. The provisionsafe management of orphan sources
are considered further in Section 1.9 and Chager 1

1.7. COORDINATION OF AUTHORITIES HAVING RESPONSIBITIES FOR
SAFETY WITHIN THE REGULATORY FRAMEWORK

FANR is exclusively responsible for licensing ofdRéated Activity within its competences
of nuclear safety, nuclear security, radiation @ctibn, and safeguards.

Article (7) of the Nuclear Law requires that FANR-cperates with relevant government

entities, advises them and provides informatiomed@vant topics in relation to environmental

protection; public and occupational health; emecgegrianning and preparedness; radioactive
waste; public liability; physical protection andfesguards; water use and consumption of
food; land use and planning; and safety in thespart of dangerous goods.

The completion of arrangements for fully effectiveordination with other agencies having
relevant responsibilities is a work in progresshed stage of the development of the UAE’s
nuclear sector.

One important counterpart is the newly establishadional Emergency, Crises and Disasters
Management Authority’ (NCEMA), which is further cgidered under Section 1.9 and in Chapter
10. The interaction with other bodies may be chgileg as this may require interaction with

Federal bodies when such have been establishethr amte to several Emirate bodies. This
seems to be particularly complex in the field ofdinal applications of radiation and associated
radiation protection issues, as further analysétkition 11a.

FANR approaches the issue by setting Memorandandétstanding (MoU) between FANR and
other bodies, NCEMA being one example. FANR hasredtinto, or is currently negotiating a
total of 16 such MoUs, covering a range extendimmgugh national agencies, Khalifa University,
and organisations in other countries. The Team camdshthis approach and attaches importance
to this process being brought to completion. Okntte guidance contained in IAEA Specific
Safety Guide SSG-16, suggests the Government shoside that all the necessary organizations
and other elements of the safety infrastructure @egeloped efficiently and that their
development is adequately coordinated.

Another mechanism to promote collaboration betwesious bodies having a role in radiation
safety is through the Radiation Protection Commjtiestablished by a decision of the FANR
Board of Management on the basis of Article (67)hef Nuclear Law. The Radiation Protection
Committee (RPC) is headed by the FANR Director @#nand its membersHipincludes
representatives (each serving a term of three yyaarfllows: FANR Department of Radiation
Safety as Vice President; The Armed Forces; Ministinterior; Ministry of Health; Ministry of
Environment and Water; ENEC; Federal Customs AuthoKhalifa University; Health

* Resolution No. (04) of 2011 of the Board of Maraget of the Federal Authority for Nuclear Regulatio
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Authority — Abu Dhabi; Health Authority — Dubai; #ronment Agency — Abu Dhabi; Dubai
Municipality and NCEMA.

The Committee is charged with providing advice #BNR on Radiation Protection. It is
constituted to work with competent Authorities, eley training programmes as appropriate, and
promote awareness in the radiation protection drea.Committee is newly established and has
had its inaugural meeting in October 2011. The wywdgramme is being developed and includes
derivation of diagnostic reference levels (DRL) Yarious diagnostic procedures, and definition
of intervention levels, or reference levels, foreegency response measures.

The Team considers the Radiation Protection Comenith have a very important function of

great benefit for radiation protection and coortiorabetween various national bodies and the
UAE should be commended for its establishment. Tidgan considers it important that adequate
priority and resources are provided to carry ouiviies under the Radiation Protection

Committee umbrella and that it formulates an acftem with clearly defined targets and

timeframes.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(4) | BASIS: GSR 1 Part 1, Req.7"Where several authorities have responsibilities
for safety within the regulatory framework for dgfehe government shall make
provisions for the effective coordination of theagulatory functions, to avoid
any omissions or undue duplication and to avoidflacimg requirements being
placed on authorized parties.”

GP2 | Good Practice: The Nuclear Law provides the basis for establighthe
Radiation Protection Committee that provides a &aork for effective
interaction between various agencies and othemgsgaons of relevance for the
framework for safety.

S3 | Suggestion: The Government of the UAE should encourage anditéde the
establishment of Memoranda of Understanding (Moétjveen FANR and othe
governmental bodies, to avoid duplication of efoend conflicting advice.
FANR should conclude the current negotiations falM as soon as practicable.

-

S4 | Suggestion:The Radiation Protection Committee should develog implemen
an action plan to address outstanding issues ssacheference levels (or
intervention levels) for existing exposure situaio and emergencies,
administration of orphan sources and derivatiodiagnostic reference levels for
different diagnostic procedures.

1.8. EMERGENCY PREPAREDNESS AND RESPONSE

The government has made provision for emergen@pnse through establishing an emergency
response framework as a part of the Nuclear Law.gbvernment has also recently enacted a law
that establishes in legislation thilational Emergency, Crises and Disasters Management
Authority (NCEMA) which is a high-level coordinating agenéyr emergencies in the UAE,
including nuclear and radiological emergencies.

The framework established in the Nuclear Law ifolsws:
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» Atrticle (7) requires that FANR cooperate with ardViae relevant Government entities
concerned with emergency preparedness and response.

« Article (49), requires measures for emergency pegpeess and emergency response for
protection of the population, property and enviremi(off-site Emergency plan) and for each

nuclear facility and any facility that contains soes of ionizing radiation (on-site emergency

plan).

» Atrticle (50), requires preparation, maintenance evatdination of the off-site Emergency
Plan by the competent authorities and Licenseesder to provide protection of the public.

« Article (51), stipulates that the material, teclahicand human resources for the
preparation, maintenance, and implementation of dffesite Emergency Plan shall be
financed by the State’s national budget.

« Article (52), requires that a licensee provide et®ergency plan to FANR and other
competent authorities of the State for approvabteethe commissioning of a nuclear facility
and that the emergency plan be tested before nufeeiity commissioning and during the
course of operation.

» Article (53), requires that the Licensee familiarizs employees with the emergency plans
and conduct related training.

« Atrticle (54), which requires, in case of an accigércensees to:
- notify FANR immediately;

- warn the population and municipalities within thenexgency zones and other
competent authorities immediately;

- take emergency action to mitigate and remedy theaxuences of the accident;

- control and regulate the exposure of the individuaigaged in accident mitigation
and elimination;

- ensure continuous monitoring of radioactive relsas® environment; and

- perform any other obligations as may be establishdtle emergency plans, the
Federal Law by Decree No.6 of 2009, or the appleadkgulations.

» Atrticle (55), requires that the terms and procesddiog preparation of emergency plans,
the responsibilities and duties for implementatidine measures for mitigation and
remediation of the consequences and the arrangefieentarning the public be established
by regulation.

This area is further discussed in Section 10.

1.9. SYSTEM FOR PROTECTIVE ACTIONS TO REDUCE EXISIG OR
UNREGULATED RADIATION RISKS

Unregulated sources of natural or artificial origgs well as contamination from past
activities and events may cover a wide range afissas, referred to as existing exposure
situations in the radiation protection frameworklad out in ICRP Publication 103. This

also covers orphan sources and inadvertent exposurexample to metal components
having been contaminated by radioactive sourcegpteluring the process of smelting.

The government has not established a system féeqbikee actions or to address radiation
risks of unregulated sources and contamination fpast events. The government and
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regulatory body have focused attention during e/ @ohase of development of the nuclear
programme on the Regulated Activities specifiethenNuclear Law.

The team considers it a priority that FANR takeéosdt in this area.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(5) | BASIS: GSR1 Part 1, Req. 9The government shall establish an effective
system for protective actions to reduce undue taxharisks associated with
unregulated sources (of natural or artificial origiand contamination from past
activities or events, consistent with the princgplef justification and
optimization”

BASIS: CoC. Section 9:Every State should ensure that appropriate faesiti
and services for radiation protection, safety amdigity are available to, and
used by, the persons who are authorized to managm®active sources. Such
facilities and services should include, but are livatted to, those needed for:

(a) searching for missing sources and securing founulces;
(b) intervention in the event of an accident or maligioact involving a
radioactive source;

R1 | Recommendation The Government of the UAE should encourage colaton
amongst relevant bodies to make an inventory @ssitith elevated levels of
radiation, whether this be from natural exposuréegacies from past practices,
and to determine reference levels for remedialtloeroactions.

R2 | Recommendation: The Government of the UAE should establish anrimte
organization for the safe recovery and storagerphan sources until ultimate
transfer of responsibility can be achieved to tlevri'Waste Entity” to be
established pursuant to the Nuclear Law.

1.10. PROVISION FOR THE DECOMMISSIONING OF FACILIES AND THE
MANAGEMENT OF RADIOACTIVE WASTE AND SPENT FUEL

There is currently no single document coveringrgirnationally recommended issues to be
addressed by the National Policy and Strategy owlidRative Waste Management.

Nevertheless the main aspects are considered Mublear Policy as well as in the legislative
and regulatory framework. According to Article (4@) the Nuclear Law, the Cabinet is

responsible for issuing a policy for long-term mgement and disposal of spent nuclear fuel
and radioactive waste and shall identify the entitgharge of implementing that policy.

Elements of the policy have already been considéred UAE’s Nuclear Policy, Section 6,

recognizes long-term decommissioning funding as eleenent in a programme to ensure
long-term sustainability. The Nuclear Policy alsaludes a commitment to the IAEA Joint
Convention on the Safety of Spent Fuel and Wasteagement. The Nuclear Law in its
Article (42), (1) creates the “Decommissioning Tr&sind” established by a decision of the
Cabinet according to the Board’s recommendatiortsis Tund will cover costs for

construction, operation and closure of a radioacivaste management facility, costs for
decommissioning of the nuclear facilities, costsrigulatory oversight and the cost for the
management of the trust fund. The Nuclear Poligo aonsiders the development and
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funding of human resource capabilities for the whaluclear programme including the
radioactive waste and spent nuclear fuel management

With regard to safety of radioactive waste, as ireguby the Joint Convention, the Nuclear
Policy states that in the event the UAE deploydeargower plants within its territory, it will
maintain a high level of safety in the managemésipent fuel and radioactive waste. In such
a scenario, appropriate measures would be establlidb ensure protection against
radiological hazards at all stages of spent fuel aadioactive waste management and
emergency plans would be implemented at waste neamagt and spent fuel facilities.

The responsibilities with the safe management efr#idioactive waste management and spent
nuclear fuel are well defined in the Nuclear Lawtide (25) includes Decommissioning of a
Nuclear Facility as one of the Regulated Activitieguiring a licence from the Authority. Article
(40) provides that the Licensee is responsibletier safe management of radioactive waste,
consistent with regulatory requirements by the Arita, until it is delivered to a national entity
for the purposes of disposal.

The Nuclear Policy also establishes that the g¢ineraf radioactive waste would be kept to
a minimum possible by appropriate design measurdperating practices. Waste treatment
and interim storage would be strictly controlledaimmanner consistent with the requirements
for safe final disposal. This statement was aldleeted in the regulations FANR-REG-11
(Article 15) and FANR-REG-24 (Article 30 2a).

The Nuclear Law in its Article 41 established thielpbition to import radioactive waste and
spent nuclear fuel derived from nuclear energyiagpbns outside the State for the purpose
of a long term storage or disposal in the Stataidd and sites.

The Nuclear Policy states that the UAE would prédesource nuclear fuel via a fuel leasing
or similar arrangement but, in any event, long-teypent fuel facilities would be built and
managed under regulations to ensure the compliaiiteinternational standards of waste
disposal.

The Team was informed that the government has jagironderway with the participation of

international experts to develop the national poland strategy on radioactive waste
management and spent nuclear fuel referred tofticl&n41) and the policy is expected to be
put to the Cabinet during 2012.

An important element of a national policy for raalitive waste is public information and

participation. Such a national policy addresses i$8ue in respect of health, safety and the
environment and, desirous that decisions leadinghéo potential development of nuclear

power be supported by its citizens, the UAE shoualkle the steps necessary to ensure
effective public information and engagement. Tramspt communication vis-a-vis the

general public will also be bolstered by effecte@mmunication with Governmental and

appropriate expert organizations, neighbouring twesy and the larger international

community.

The Team firmly believes the current work on thrateigy should be brought to completion so
that necessary regulatory documentation can belaj@e on that basis. This will also be
addressed in more detail in subsequent sectiotigsofission report.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(6) | BASIS: GSR Part 1, Req. 10, para. 2.28ecommissioning of facilities ang
the safe management and disposal of radioactiveéeastsall constitute essential




RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

lifetime of facilities and the duration of acties. The strategy shall include
appropriate interim targets and end states. Radiwacwaste generated in
facilities and activities necessitates special edamtion because of the various
organizations concerned and the long timescalesd thay be involved. The
government shall enforce continuity of respongipilbetween successive
authorized parties.”

(7) | BASIS: GSR Part 5, Req. 2To ensure the effective management and control
of radioactive waste, the government shall ensbe¢ & national policy and a
strategy for radioactive waste management are distedd. The policy and
strategy shall be appropriate for the nature and #imount of the radioactive
waste in the State shall indicate the regulatoryntom required, and shal
consider relevant societal factors. The policy atchtegy shall be compatible
with the fundamental safety principles and witherinational instruments,
conventions and codes that have been ratified byState. The national poligy
and strategy shall form the basis for decision mgkivith respect to th
management of radioactive waste.”

1)

R3 | Recommendation:The Government of the UAE should ensure the deveént
of a National Policy and Strategy for Radioactivasfé Management is brought
to conclusion in the shortest timeframe. This wotddilitate inter alia, the
development of the necessary regulations and regulguidance documents.

1.11 COMPETENCE FOR SAFETY

The Government of UAE has clearly recognised thpomtance of human resources in its
strategic document ‘Policy of the United Arab Enesaon the Evaluation and Potential
Development of Peaceful Nuclear Energy’. The doaunsets the basis for establishing a
strategy to strengthen the human resources toategwhanage, operate and maintain the safety
of nuclear facilities.

A national regulatory capacity building effort igibg implemented by FANR, ENEC and
Khalifa University. These three entities are wogkitogether across education, training, and
recruitment to ensure the nuclear programme's huesgrce needs are met at every stage of its
development. The UAE estimates that it will nee2D@, qualified personnel to staff its nuclear
energy programme by 2020.

In its regulations, FANR has stipulated a neceskag of competence for persons who have
responsibilities relating to the safety of facdgiiand activities.

The Team finds the MoU between FANR and Khalifavdrsity, as well as the arrangements
already in place to maintain an educational prognanfor 166 students, nationally and abroad,
well-structured and ambitious and designed to giiygliprovide means by which Emirati
nationals can fill significant positions at both FR and ENEC. Students must commit to five
years professional engagement with FANR or ENE@wahg completion of their studies.
There is no ‘competition’ between FANR and ENEQ tihoice of organization is based on
personal preference and availability of positions.
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(8) | BASIS: GSR1 Part 1, Req. 1IThe government shall make provision for
building and maintaining the competence of all pthaving responsibilities in
relation to the safety of facilities and activities

GP3 | Good Practice: Students participating in capacity-building prograes have a
opportunity to choose at the commencement of taieer, to work either wit
the regulator FANR or with the operator ENEC on panable terms. This is
good contribution towards the balanced developnoénthe human capacit
throughout the whole nuclear sector.

<o oo

1.12 PROVISION OF TECHNICAL SERVICES

The UAE Government provides a personal dosimetryicge through the Ministry of Health,
Dubai Health Authority and a Government hospital arternational providers of such services
also operate in the UAE. Planning is underway farirenmental radiation monitoring near the
nuclear facilities, noting that such monitoring B&NR is empowered by Article 5 (28) of the
Nuclear Law. This project is also supported throwgthnical cooperation with the IAEA.
Similarly there is an IAEA Technical Cooperatiomject to support the UAE in the process of
establishing a Secondary Standards Dosimetry LadgréSSDL) in the country.

Work has started to develop an environmental mongoprogramme to assist in monitoring
radiation exposure to the population and to prowddy warnings in case of an accident or
malicious act leading to the release of radioadiugstances.

Article (24) of FANR-REG-24 requires use of ‘appeovlicenced dosimetry services that
operate under an adequate quality management sy§t&MR does not provide approval or
authorization of service providers for individuabnitoring. In its regulatory guide RG-007,
FANR has indicated that it relies on formal apptolg recognized radiological health
authorities, such as approval by the Health ancet$aExecutive in Great Britain and
accreditation by the National Voluntary Laborat@gcreditation Program (NVLAP) in the
United States.The present arrangements cannot be considered gdyoognfully with the
requirements associated with radiation protectiwh safety of radiation sources contained in
GSR Part 3 (Interim Edition), 3.73, (c). Moreovepgeration of NPPs requires the permanent
availability of efficient services providers for mitoring of workers and the environment. For
example, monitoring in case of internal contammatiequires the availability of laboratories
which can swiftly and reliably provide results the dose of contaminated workers. It should
be recommended that FANR considers its resporsgisilfor ensuring in both routine and
abnormal situations, whatever the facility, avallab of accredited/approved services
providers allowing FANR to fulfil its obligationssastated in the Nuclear Law, Art. 5 (10, 12).
Achievement of these objectives requires that FAN&kes clear provision in regulations on
the conditions for services providers to be acteeldapproved/accepted by FANR. Licensees
should also be encouraged to use such accredin@deseproviders.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(9) | BASIS: GSR1 Part 1, Req. 13The government shall make provision, where
necessary, for technical services in relation tdesg such as services for
personal dosimetry, environmental monitoring ande tltalibration of
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

equipment”.

2.41. Technical services do not necessarily havebdoprovided by the

government. However, if no suitable commercial arn-governmental

provider of the necessary technical services islabke, the government may

have to make provision for the availability of susdrvices. The regulatony

body shall authorize technicaérvices that may have significance for safety
appropriate.

S5

Suggestion: The Government should continue to develop and empht

provisions to establish the nationwide radiologicalnitoring system for early

warning purposes as well as for the long-term assest of radiological
contamination of the territory of the country.

(10)

BASIS: GSR Part 3, Req. 20:"The regulatory body shall establish an
enforce requirements for the monitoring and recogdiof occupationa
exposures in planned exposure situations”.

R4

Recommendation:FANR should develop authorization criteria to b#ilfad
by dosimetry services providers for the individuabnitoring of workers
subject to occupational exposure.

, as

d
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2. GLOBAL NUCLEAR SAFETY REGIME

The UAE and FANR intend to maintain significant atvement in a wide range of
international activities that contribute to the lgd safety regime for achieving and
maintaining a worldwide high level of safety at lmar facilities and activities. The
international character of the UAE programme asdcihmmitment to international safety
standards was emphasized in the Nuclear Policy.

2.1. INTERNATIONAL OBLIGATIONS AND ARRANGEMENTS FOR
COOPERATION

The features of the global safety regime includelrfgernational Conventions, (b) Codes of
Conduct, (c) Internationally agreed IAEA Safety riétards, (d) International peer reviews,
and (e) Multilateral and bilateral cooperation. TR&KS review team reviewed each of these
features as described below.

International Conventions

The UAE is Party to a number of international coriens. These are listed, along with an
indication of the activities that have been takeare underway to implement.

- Convention on Nuclear Safety (CN$he UAE government ratified the CNS in 2009.
As a contracting party, the UAE participated in §feCNS Review Meeting held on 4-
14 April 2011 to present itsINational Report. As a contracting party, UAE idigéd
to submit a report addressing its actions in retato the Fukushima Daiichi accidents
and to participate in the CNS Extraordinary Meetiatated to this topic scheduled for
August 2012.

- Joint Convention on the Safety of Spent Fuel Mama&ge and on the Safety of
Radioactive Waste Management (Joint Conventidhg UAE became a party in 2009.
The regulatory authority is coordinating with othdAE Government agencies to
provide the first National report to be presentetha 4" Review Meeting to take place
in May 2012.

» Convention on the Physical Protection of Nucleartdfiial (CPPNM):The UAE signed
the convention in 2003 and ratified the amendmentse CPPNM in 2009.

- Convention on Early Notification of a Nuclear Acand: The UAE signed the
Convention in 1987.

- Convention on Assistance in the Case of a Nucleecidant or Radiological
EmergencyThe UAE signed the Convention in 1987.

In addition, the UAE is party to non-proliferatioanventions:

- Treaty on the Non-Proliferation of Nuclear Weapofise UAE became a party in 1995.

- Comprehensive Safeguards Agreement with the I1ABA:UAE signed the Agreement
in 2003 and ratified the Additional Protocol to thgreement in 2010.
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As stated in the Nuclear Policy, the UAE plans ¢oaude the following international legal
instruments dealing with liability for nuclear dagea

- IAEA Vienna Convention on Civil Liability for Nuckr Damage;

- |AEA Protocol to Amend the Vienna Convention owiCliability;

- IAEA Joint Protocol on the Application of the Viemand Paris Conventions;
- |AEA Convention on Supplementary Compensation facldar Damage.

Article 58 of the UAE Nuclear Law states that “itieil liability for nuclear damage shall be
determined according to the provisions of the maéonal treaties and agreements entered
into by the State and the relevant legislationassin this regard”.

The Team is of the view that to ensure all relevat@rnational obligations are fulfilled and to
provide the basis for the application of the legajuirements on civil liability for nuclear
damage, the UAE should take the necessary stegaify international legal instruments in
this area.

Codes of conduct that promote the adoption of googdractices in the relevant facilities
and activities

While the UAE government has not yet made a palittommitment to th€ode of Conduct
on the Safety and Security of Radioactive SoutttesGode) or the Guidance on the Import
and Export of Radioactive Sources (the Guidanit@oes endeavour to follow the provisions
of the Code and its accompanyi@gidance In this regard FANR requested that the thematic
module on the Code be included within the scopdahef IRRS. To this effect, FANR
addressed the safety and security of radioactiuecss in their self-assessment (Module 13).
The Team was informed that the UAE will make a tpdl commitment to the Code in the
near future.

Whilst there is commitment to follow the provisimi the Code of Conduct, the Team
considers it important that political commitmentisde at the highest level to comply with
the Code.

Internationally agreed safety standards that promogé the development and application
of internationally harmonized safety requirements,guides and practices

The Nuclear Policy established that the policyhaf UAE is to seek conformance with IAEA
safety standards. The Nuclear Law (Article (38uiees the Authority to take account of
IAEA safety standards in developing regulations gotlelines. FANR is taking part in the
activities of some of the Safety Standards Comesttd he FANR management process for
establishing regulations requires the IAEA safé@yndards as an input to the development of
any FANR Regulation or Regulatory Guidance.

International peer reviews of the regulatory contrd and safety of facilities and activities,
and mutual learning by participating states

The UAE is actively utilizing the international esqp peer review services provided by the
IAEA for improving nuclear safety and also encoumggthe nuclear experts in the UAE to
participate in the international expert review naes for nuclear facilities and activities
abroad.

The Government has requested or received the folippeer reviews of its nuclear programme,
(in addition to the IRRS mission covered by thigont):

- Radiation Safety and Security of Radioactive Saurt@rastructure Appraisal
(RaSSIA)n June 2006.

34



- Integrated Nuclear Infrastructure Review MissioNIR), in January 2011.
- IAEA Siting missionn November 2011 and

- The IRRS mission that is the subject of this repidre IRRS was requested at this
stage of programme development to peer review tA& Wational framework for
safety and FANR'’s assumed functions in the areagidlated activities as well as the
development of the infrastructure for the introductof nuclear power.

In addition to requesting peer reviews of its pemgme, the UAE has participated in IRRS
missions to the Republic of Korea and Spain.

The UAE has established a high-level group of m@onal experts; thérternational Advisory
Board’ (IAB). On at least a semi-annual basis the Boawikves UAE’s progress in setting,
achieving and maintaining the highest standardssafety, security, non-proliferation,
transparency and sustainability. Board members igeowtheir insights into how the
programme can be optimized against these targets.

Multilateral and bilateral cooperation that enhances safety by means of harmonized
approaches as well as increased quality and effeatiness of safety reviews and
inspections

FANR signed an Arrangement with the Ministry of Edtion, Science and Technology of the
Republic of Korea for the exchange of technicabinfation and cooperation in the regulation
of nuclear safety, radiation protection, nucledegaards, physical protection, export control
and related matters in May 2010. Based on thimgement, FANR signed an Implementing
Arrangement with the Korea Institute of Nuclear ébaf (KINS) in May 2010. The
arrangement will allow the exchange of informatiootifications of operating experience,
training for personnel, joint cooperation in nucleafety research and advice and assistance
on nuclear regulatory activities. FANR is utilisittys arrangement in the rapid development
of the organization and with regard to its reguiat@view.

Furthermore, FANR signed an implementing arrangemh the Korea Institute of Nuclear
Non-Proliferation and Control (KINAC) in March 201The arrangement will allow the
exchange of information, experience and technolagted to ensuring peaceful uses of
nuclear technology.

FANR signed a Cooperation Arrangement with the U&ldar Regulatory Commission
(NRC) in August 2010. The FANR-NRC Cooperation Aaigament will allow the exchange
of technical information relating to the regulatiarf safety, security, safeguards, and
environmental impact of nuclear energy faciliti€ee scope of the arrangement also covers a
joint safety research exchange, as well as nuskdaty training for personnel.

An agreement with STUK of Finland was signed in Bioer 2011.

There are agreements in preparation with the Regyl®uthorities of UK and France, and
with regulators of other advanced countries.

FANR officers are members of NUSSC and RASSC anadfition, FANR staff has taken
part in:

* The IAEA General Conference and the Senior Regsldtieeting;

» The Ministerial Conference on Nuclear Safety foilogvthe accident at the Fukushima
Daiichi nuclear power plant;

* International Nuclear Safety Advisory Group (INSA&g}ivities;

* |AEA technical meetings;

* The Regulatory Cooperation Forum.
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FANR also participates as an observer in some iaesvof the OECD NEA and closely
observes and follows meetings of the Multilateraklgn Evaluation Programme, MDEP.

UAE received a RaSSIA mission in 2006 that indidatabstantial areas for improvement in
the governmental, legal and regulatory frameworkr feafety. This mission’s
recommendations have largely been implemented gfroine creation of FANR and
numerous other actions. The Team considers thisvaence that UAE and FANR attach
great significance to peer review missions and taective action on the findings of such
missions. The very significant development sinc@&2@ considered good practice.

The Team is satisfied that UAE through FANR, ha®taa very active role in international

collaboration and in doing so contributes activielyand takes stock of, the development of
the global safety regime. The team notes that natewnal engagement is driven by the
ambition to achieve the highest standards of perdoice in the nuclear sector, including
safeguards and non-proliferation, as clearly laitlio the Nuclear Policy.

The Team believes that the focus on nuclear aesviteeds to be balanced with the priority
given to engagement in international activitiesatialy to radiation protection, radiation

science, human factors, safety culture and wasteagenent, and the Team considers it
important that these aspects be given visibilityhia international programme. This might be
assisted by an international strategy and actian.pAlthough partly covered by the Nuclear
Policy, this plan could help FANR focus on whaséeks to achieve with its international
interactions across the board. The Internationaligaty Board may have a significant role in

this regard.

FANR has developed a set of regulations and gumesipport the regulatory review of the
ENEC licence applications. That set of regulatiand guides draws heavily upon IAEA and
other international guidance, particularly from t&NRC. The choice of the KEPCO
design, together with the similarity of the Koreamd US regulations, guides and codes, has
greatly facilitated FANR’s effort to establish angprehensive regulatory framework in a
relatively short time.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR1 Part 1, Req. 14The government shall fulfil its respective
international obligations, participate in the relwt international
arrangements, including international peer reviewgnd promote
international cooperation to enhance safety glopall

(a) International conventions that establish comnuligations and
(1) mechanisms for ensuring protection and safety;

(b) Codes of conduct that promote the adoptionaafdgpractices in the
relevant facilities and activities;

(d) International peer reviews of the regulatoryntol and safety of
facilities and activities, and mutual learning bgrpicipating States.”

Good practice: UAE and FANR have given evidence of ambitious uf¢
international peer review missions as well as destrated that the finding
GP4 | from these missions are incorporated into actidasgpand that resultin
actions are being implemented. The effectiveneskedficiency by which
this has taken place is considered good practice.

‘Q m v
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

Suggestion:The Government of the UAE should officially notiftye IAEA
S6 as soon as practicable that it endeavours to fall@aprovisions of the Code
of Conduct on the Safety and Security of RadioacBources.

2.2.  SHARING OF OPERATING EXPERIENCE AND REGULATOREXPERIENCE

FANR is developing a comprehensive Operating Exypee Feedback Programme. A process
and procedures within the Integrated Managemente8y$IMS) are well advanced. In the
meantime, FANR has taken the following actions tsuge that operating experience is
reflected in its reviews, assessments and decisions

= The FANR regulation for aApplication for a Licence to Construct a Nuclearciiy
requires that the application includes a section recent lessons learned and
experience from other facilities. This informati@ being assessed as part of the
application that is under review for the first castion licence.

= Participated in international conferences and mgstiof direct applicability to
operating and construction experience;

= Utilized experienced FANR employees and TSOs wheehaonstruction and
operating experience;

= Worked closely with the Korea Institute of Nuclegafety (KINS) to gain insights
from their established operating experience feedpaasgramme.

The IRRS Review team concludes that steps are ppate for FANR at this stage of
development of the nuclear power programme. Thésgssare consistent with those laid
down in SSG-16 on the development of nuclear saifgastructure in that FANRHas
implemented a cooperation programme with the Versiate and with other regulatory
bodies that have experience of oversight of nucfeawer plants of the same type as that
selectet
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3. RESPONSIBILITIES AND FUNCTIONS OF THE REGULATORY BODY

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

The Nuclear Law establishes that the Federal Aughfar Nuclear Regulation is managed by
a Board of Management. The Board must comprise lesx than five members and a
chairman and deputy chairman, and be constitutecelnby qualified nationals of the UAE.
The Board appoints a Director General who is empegvéo manage the Authority’s business
and oversee its financial, administrative and texdiraffairs under the Board’s control.

The Director General proposes the general policyhef Authority and its strategic and
operational plans for the Board’s approval. TheeBtior General also prepares and submits to
the Board the Authority’s annual budget and propotee organizational structure to be
adopted by the Board.

Board of Management

Director General

Internal Audit ...}

Administration Division Operations Division

nn"!
il

Figure I FANR organizational structure

The organizational structure is simple and adedydits the activities FANR is currently
undertaking (see Figure 1). Some areas will nedzbtadded with time, e.g. if and when the
UAE policy on waste management go ahead; dosimahgratories and other laboratories,
etc. Any change to the organizational structureghef Authority would be managed in the
context of FANR'’s Integrated Management System.
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The budget is determined with respect to a three-péan. The general objectives for the
three-year period are determined by the GovernntelliNR develops strategies to achieve
the objectives, allocates resources to the vatoaisches and defines an operational plan, key
performance indicators, activities and targets.cdetability and responsibilities are clearly
defined. All activities are costed and FANR seels approval of the budget from the
Department of Finance. The Department of Financetiszes the budget in some detail.
There are mechanisms in place to make reasonajistraents to the budget within the three-
year period.

The organizational structure reflects the fact that UAE has begun to undertake a nuclear
power programme; that there is the complete rafggulications of radioactive sources and
radiation generators for medical, industrial andaadional purposes in the UAE; that FANR
has responsibilities for emergency preparednesseardonmental monitoring around the
power plants; and that the Nuclear Law establigh&NR as responsible for safeguards and
non-proliferation and nuclear security as well adety. In addition, there is a policy
commitment to the development of national capaaityese areas.

The Team finds the overall organizational structofféANR being appropriate and serving
the objectives of the organization. The Team dbegiever, feel that FANR needs to monitor
the ‘depth’ in key areas, so that FANR doesn’t loee@oo dependent on key individuals. This
is also an issue for the succession planning.

The Team noticed that in the field of radioactivaste and decommissioning there seems to
be a divide in the way the framework for safetgléveloped for nuclear installations and for
non-nuclear installations. It should be noted thatlIAEA Safety Requirements for radiation
protection (GSR Part 3 and GSR-R-3), predisposalagement of radioactive waste (GSR
Part 5), for decommissioning (WS-R-5) as well ass@afety assessment (GSR Part 4) should
be applied to all practices and activities as @stablished in the scope of these documents.

In applying all these requirements FANR should abersthat the review and assessment of a
facility or an activity shall be commensurate witie radiation risks associated with the
facility or activity, in accordance with a gradgapaoach (GSR Part 1). FANR should review
and assess the particular facility or activity etc@dance with the stage in the regulatory
process (initial review, subsequent reviews, regiefvchanges to safety related aspects of the
facility or activity, reviews of operating experim® or reviews of long term operation, life
extension, decommissioning or release from regoyatontrol).

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) | BASIS: GSR Part 1, Req. 16The regulatory body shall structure its
organization and manage its resources so as tohdige its responsibilities
and perform its functions effectively; this sha#l &ccomplished in a manner
commensurate with the radiation risks associatedh wiacilities and
activities.”

(2) | BASIS: GSR Part 5, Req. 16 para. 3.9'The regulatory body has to carr
out activities that are necessary to verify thaguieements for safety an
environmental protection are being met by the ofmera

o<

S7 | Suggestion: FANR should consider organizing the regulatory yoed that|
activities related to radioactive waste and decassianing are integrated.
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3.2. EFFECTIVE INDEPENDENCE DURING CONDUCT OF REGATLORY
ACTIVITIES

FANR has published (including on its website) destent of its Vision, Mission, and Core
Values. In particular, Core Value 2 on independestates:

“We make decisions that are objective and unbiasedriag that the highest forms of ethics
are strictly applied.

We believe in having the in-house national andri@Bonal expertise to independently
assess technical vielvs

A particular challenge for FANR is the rate by whitie implementer, ENEC, is developing
its plans, with target dates of 1 July 2012 for finst concrete and commercial operations
starting 1 May 2017. FANR also operates in a clenahere the Government of UAE has
clearly established in the Nuclear Policy its irik@m of exploring the nuclear option as a
means for sustaining its energy demand. Two isareeassociated with this situation:

a) Will FANR be able to build up its capacity guiclenough to regulate, assess and
inspect ENEC’s activities in a manner that providassurance of the safety of the
Braka NPP; and

b) if this is not possible or if FANR is not coneied that safety is adequate how will
delays be perceived?

The issues were discussed with FANR senior managenfdthough the questions are
currently hypothetical, FANR senior management wagain that safety would not be
compromised in the interest of the implementerferes to keep to the timeline. However,
both the Team and senior management of FANR aresan¥dhe challenges ahead, also when
benchmarked against the milestones of SSG-16.

‘Effective independence’ was also discussed iniGect.4 of this report. To the extent the
Team can assess the situation, depending on therdgrstage of development, the effective
independence of FANR is considered by the Teane tealisfactory.

3.3. STAFFING AND COMPETENCE OF THE REGULATORY BODY

Securing a sufficient number of qualified staff conensurate with its responsibilities is an on-
going challenge for FANR as is the case for mogtiletory bodies worldwide. In its early
days, FANR was able to recruit a cadre of seniar lrighly experienced expatriate staff. It
also received a number of experienced radiatioteption professionals from a predecessor
organisation and recruited a number of people dyreaorking in radiation protection in
UAE. That group of staff largely remains intact.ngmarisons with other regulators indicate
that the total number of FANR staff, when suppletedrby TSO resources to cover nuclear
safety, is appropriate for the tasks currentlyandh Further recruitment is planned for several
years ahead.

The Director of the Security Department, and thenMger for Regulated Materials indicated
that a major task in hand is the campaign to lieeusers who were formerly regulated under
a previous UAE law (See Section 5.1).

FANR has the added challenge of looking to sushdlitya of its operations on the basis of
building a staffing complement predominantly of Eai nationals in the medium-longer
term. FANR has been successful in recruiting youAde professionals and has a programme
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of postgraduate, on-the-job training and mentorirfge Team believes this process may need
to continue for some time to come.

FANR undertakes workforce planning at both a stjiatéevel and in the context of annual
budgeting. The workforce planning takes into actaust only the nature and number of
facilities and activities under regulatory jurisiio, but the requirement for national capacity
building.

Current staffing plans respond to medium-term neetigh are currently driven by:
- establishing and implementing a comprehensive lagdlregulatory framework;

- implementing the licensing process for nuclearlitées and radiation sources through
review and assessment of applications;

- conducting inspections and undertaking enforceraeinbns.

In implementing the workforce plan, job vacanciesfédled by a mixture of senior staff (both
specialists and generalists), and young Emiratsuid specifically to be developed and
mentored to gain the knowledge, skills and attisudecessary to be a regulator. In general,
senior staff members are drawn from countries wittiure nuclear regulatory bodies. Senior
staff members help ensure current regulatory naeelsnet and that training and mentoring
programmes are implemented to ensure FANR’s long-gistainability.

The total staff of FANR as at 30th September 20dthivered 128. The Team noticed there
were a significant number of vacancies in the oigion.

Current and planned staffing in the two ‘safetyp@gments of the Operations Division is:

Department Current End 2012 End 2013
Nuclear Safety 27 40 48
Radiation Safety 29 41 57

The Team believes that generally speaking, staffingterms of numbers) is adequate
considering the remit of the organization. A higlvdl of competence is being maintained
through recruitment of highly experienced expadsatind also highly capable Emiratis.
Whilst the expatriates are a solution to the pnabfer the time being, the high proportion is
also a vulnerability.

It should be noted that the total number of appabgly skilled personnel in the country for
conducting the nuclear power programme has beematstd at 2,300, a large fraction of
which will be expatriates (for instance, ENEC stateat 50 — 75 % of the operators at Braka
will be of Korean nationality for a period of atl 10 years).

Whilst the Team understands that there are plansrdoruitment governed by internal
planning processes, the Team considers it necettsrfFANR and the relevant stakeholder
organisations establish action plans for long-téEmiratisation’, recognizing that full
Emiratisation is not a realistic or even desirahlget, considering that the access to expertise
from abroad is a valuable contribution to the nadlosystem. The team believes that with
time and at a rate that does not jeopardizeysafatre high level technical positions inside
the FANR should be held by Emiratis in order totaumably keep facilities, including the
Braka NPP, in a safe state. For this purpose itldvbe wise to set a long term target for
achieving and maintain a reasonable percentagenafaks at all levels, for the purpose of
maintaining safety.
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(3) | BASIS: GSR Part 1, Req. 8:The regulatory body shall employ a sufficient
number of qualified and competent staff, commertsundgth the nature and the
number of facilities and activities to be regulatedperform its functions and
to discharge its responsibilities.

S8 | Suggestion:FANR and the relevant stakeholder organisationsiishoonsider
targets for developing Emirati staff having the essary competences and
experience to assure regulation and safety ofitiasiland activities in all
potential circumstances on an appropriate timescale

3.4. LIAISON WITH ADVISORY BODIES AND SUPPORT ORGAKATIONS

FANR has entered into contracts with technical atiaacy bodies for the provision of expert
opinion and advice in areas defined by the contfa&NR has a medium-term contract with
one such body for provision of advice and the drgftof products across the range of
FANR'’s activities.

Several contracts have been entered into for tlowigion of technical support in the
assessment of the current NPP construction liceqpgication. The contracts with three
consortia provide for a total effort of approxinigtd8 person-years, distributed over a
number of ‘work packages’, representing 50% of thtal review effort. In managing these
‘TSO’ contracts for the construction licence apaiion, senior FANR staff assesses the work
of the contractors. The final safety evaluatiornorepare the responsibility of FANR staff.

To address conflicts of interest, FANR requireddeid to identify potential conflicts and uses
the following standard provision in contracts fegulatory advice and assistance:

“The Consultant shall immediately disclose to FAMIRR eonflict of interest which arises in
relation to the provision of the Services as a lesfi any present or future appointment,
employment or other interest of the Consultant

FANR is also establishing an International Advis@youp for Nuclear Safety Regulation
(IAG/NSR). The issues for review by the IAG/NSR Mak established by the FANR Board.
The FANR Director General will act as a liaisonvee¢n the Board of Management and
IAG/NSR. The objectives of establishing the IAG/NSfe:

= Advising the FANR Board of Management (BoM) on cdexptechnical and policy
matters related to nuclear safety, security andegsafrds (non-proliferation)
regulations;

= Recommending and proposing strategies, policieggoures, and guidelines;

= Ensuring that FANR actions, technical evaluati@m] decisions are realistic, timely,
anchored to the best scientific information anddtmted against FANR criteria and
best international practices.

The Team considers the use and long-term interaetith TSOs to be in accordance with

common practice worldwide, provided it is manageellvand kept under tight control by
FANR. This requires that FANR has the capabilityatd as an ‘intelligent customer’. The
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current apportionment of workload between TSOs thiatl carried out in-house seems well
balanced and gives no rise to concern. Intervievis ®NEC largely confirmed this view.
TSO contracts seem to be largely focused on thieaupower programme. However, during
interviews responsible staff in other areas stéted such arrangements could also be made,
and were indeed established, to support FANR aietsviunrelated to the nuclear power
programme.

FANR’s capability to independently assess issu@sgrily related to nuclear safety, and to
provide qualified advice to the Board of Managemeéntsupported by the establishment of
the position of FANR Chief Scientist. The Chief &tdist (CS) shall support the Director
General in scientific and technical matters retatio nuclear regulation. The job description
states, inter alia:

“The Chief Scientist would be expected to take Ited in resolving difficult issues where

there is a lack of adequate information or wheszdhs conflicting information, where there

are strongly differing opinions among the expergolved, or where the normal FANR

management processes are having difficulty reachirgsolution. The CS would be expected
to develop and carry out plans for collecting &k tfacts and opinions, considering all
stakeholder views, and proposing a resolution &mrsaeration by the DG. The scope of the
CS'’s authority shall not include direct staff maeagnt responsibilities”.

The Team is satisfied with existing arrangementsrter into contracts with TSOs and the
capability, through all technical staff and alsootigh the independent advisory role of the
Chief Scientist, to act as an intelligent custoraed avoid being unduly dependent on the
assessments of TSOs. The Team draws attentionetalthllenges of bringing the right
number of competent staff, either internal to FABIRhrough TSOs, but is reassured by the
awareness and commitment by management to addrssstue. The Team also reminds
FANR of the need to continuously monitor the intéies with, and the actions of TSOs.

3.5. LIAISON BETWEEN THE REGULATORY BODY AND AUTHORZED PARTIES

FANR is required by the Nuclear Law to ensure tin&t relationship with the operator is
based on transparency.

FANR’s formal mechanisms for communication withtrearized parties include:
- Letters requesting additional information from fice applicants. These are captured

in FANR’s document management system;

- Inspection reports and covering letters requiricgoa and response to inspection
findings;
- Requests for comments on draft regulations andeguid

- Minutes of meetings between FANR staff and licemalelers and applicants.

FANR regulatory decisions are formally communicaitedvriting to the authorized party in
accordance with the FANR IMS Core Processes anckedroes.

Informal communication is conducted through meetjriglephone calls, seminars, etc. FANR
has conducted a number of ‘workshops’ open to egpts and licence holders for regulated
material to discuss its regulatory processes apdaations.
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To the extent the Team has been able to assesisshis the Team is satisfied that FANR
complies with GSR Part 1 in this regard.

3.6. COMMUNICATION AND CONSULTATION WITH INTERESTEDPARTIES

FANR has a programme for communication and consoftawith interested parties. This
programme is sustained by the Spokesperson andGibernment Communications
Department. As an example of the level of actiibpANR has issued 43 press releases since
March 2010.

FANR has a spokesperson / media officer on dutyh@drs a day. FANR uses various
mechanisms to inform the public and other stakedrsidbf its activities, including the
following:

* Publishing Board of Management decisions and réigals in the UAE Official
Gazette;

* Regular postings on the FANR website;

* Press conferences and media interviews;

* Press releases (43 since March 2010);

* Workshops and seminars;

* FANR Annual Report.

The process by which FANR explains the basis ®odécisions is generally described in the
formal process MP.2, ‘Regulatory Decision Makinthis process involves the preparation of
a draft decision; internal and/or external revieag appropriate; resolution of related
comments; and publication of a final decision.

The Team is satisfied with the way communicatiod aonsultation with interested parties
are established and implemented in FANR.
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4. MANAGEMENT SYSTEM OF THE REGULATORY BODY

4.1. THE MANAGEMENT SYSTEM OF THE REGULATORY BODY

FANR has developed an integrated management sy#t¢®) according to the IAEA Safety

Standard GS-R-3. The content and objectives ofiMt® are described in the IMS Manual
including the FANR vision and mission statementaiag at safety, health, environmental,
security, quality and economic elements.

The Team acknowledge that FANR recognised the rfieedn IMS and has made good
progress in its implementation at an early stag&ils¥/the IMS still needs development
(which itself is part of the continuous improvemenbcess) it provides an important support
function for the activities of the Authority.

4.2. GENERAL REQUIREMENTS OF GS-R-3

The IMS is designed to take into account all thevdies of the Authority to allow it to
achieve its objectives. The IMS integrates the eleisiof organizational decision-making into
one coherent system.

The top requirements are listed in the IMS Man@Aalditional process-specific requirements
are defined in each of the processes, procedurniestouctions. The team believes it is unclear
how the IMS provides adequate confidence thatalréquirements are fulfilled.

A risk assessment for key functions of the Authyowts conducted by the KPMG (appointed
as internal auditor by the Board of Managementg @agsessment resulted in a proposal for a
two year plan for internal audits according to ¢évaluated business risks identified.

In the support process; ‘SP1 Human Resource Managgetie requirements regarding the
working environment and related issues have begwedifrom the HR Policy, as decided by
the Board.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GS-R-3, Req. 2.1 states thatA management system shall pe
established, implemented, assessed and continuaflyoved. It shall be
aligned with the goals of the organization and shaintribute to their
achievement. The main aim of the management sytalnbe to achieve
(1) and enhance safety by:

1%

—Bringing together in a coherent manner all theuiegments for managing
the organization;

—Describing the planned and systematic actions gsacg to provide
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

adequate confidence that all these requirementsatisfied;

—Ensuring that health, environmental, security, ljyaand economig
requirements are not considered separately froratgakquirements, to help
preclude their possible negative impact on safety.”

Good Practice: FANR has, at an early stage, developed an inegyat
GP5 | management system providing an important supporiction for the
activities of the Authority.

4.3. SAFETY CULTURE

The IMS Manual addresses the importance of a safletlysecurity culture and promotes a
guestioning attitude amongst the Authority’s staff.

FANR is developing procedures and training for eathg the training programme for safety
culture. FANR is using a three-phase approach thighintroduction of safety culture training
being a requirement for staff.

4.4. GRADING THE APPICATION OF MANAGEMENT SYSTEM RRUIREMENTS

A graded approach is addressed in the IMS Manualyities with higher inherent regulatory
or corporate risk require enhanced controls andficaion compared with lower risk
activities.

According to the IMS Manual there should also bevmions within each process and
procedure for a specific graded application commete with their relative importance,

complexity and variability and their potential oafety and business risks. An example of
such provisions could be seen in the ‘Generic lospe Guidance’ which requires that

inspection planning for selecting an inspection gianshould be based on criteria including
the safety, risk and hazard significance. FANR@npkd inspection programme reflects a
graded approach, commencing with users of catefy@yadioactive sources and with larger
hospitals.

Team members have discovered, however, that nahalprocess procedures have explicit
provisions about how to use the graded approacthese is some room for improvement.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) | BASIS: GS-R-3 Req. 2.6The application of the management system
requirements shall be graded as to deploy apprdapri@sources, on the basis
of the consideration of:

- The significance and complexity of each producaivity;

- The hazards and the magnitude of the potentiphh(risks) associated with
the safety, health, environmental, security, quadihd economic elements |of
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

each product or activity;

- The possible consequences if a product fails roraetivity is carried out
incorrectly.”

S9 | Suggestion FANR should consider further improving descripgoof the
graded approach to be used in different areas aiciiivities such as:

» Licensing of radiation practices;

» Safety assessment and inspection for nuclear tfasiliand activities
consistent with the magnitude of the possible tazharisks;

* Reviewing or developing the radiation protectiorgulations for non-
nuclear facilities and activities;

* Further developing documentation of the Integrafiashagement System.

4.5. DOCUMENTATION OF THE MANAGEMENT SYSTEM

The IMS Manual is the top-document in the documigetarchy that in an overall way
describes the main components of the Authority’sagament system as required by GS-R-
3, i.e. the organizational structure and main rasjoilities and overall policy statements.
This includes the vision and mission statementscamne values of FANR:

» Safety Awareness and Responsibility
* Independence
* Transparency

 Competency

FANR applies a three level structure of the IMS woentation; 1) the top level document
IMS Manual; 2) Process descriptions; 3) Supportedores and controlled work instructions.
All the documentation should be available via thecdl Area Network (LAN) and thus
accessible to all FANR staff.

4.6. MANAGEMENT COMMITMENT

Management commitment is expressed in the IMS Manbare responsibilities are outlined
and described as well as vision and mission statesvend core values. The IMS Manual is
signed by Director General (DG), Deputy Directorenéral (DDG) and Department
Directors. The management process MP.1 ‘OrganizatidManagement and Development,
Plan, Direct and Manage’ provides a structured @gghr to leadership and direction by senior
management. The DDG and Department Directors ae givolved in developing the
processes as members of the IMS Committee. Thisnitbee meets on average three times a
month. In these meetings, amongst other matteespithgress of development of processes,
procedures and handling of non-conformances aregeah
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4.7. SATISFACTION OF INTERESTED PARTIES

The Authority’s stakeholders are defined in the IM&nual and there is also a process for
‘Stakeholder Engagement and International CoopmraiMP8) and a process of how to

‘Manage Corporate Communications’ (MP.3). In thenagement process MP.2 ‘Regulatory
Decision Making’ the possibility for stakeholdeoginions is addressed.

4.8. ORGANIZATIONAL POLICIES

In addition to policies established in the Nucl®alicy and the Nuclear Law, the FANR
Board of Management decides on policies as negessansure the effective and efficient
implementation of FANR’s mission. To date the Boaes approved Human Resources and
Procurement policies. The vision, mission and ca@ovalues stated in the IMS Manual
(approved by the DG) were separately approved ley Bbard (Minutes from the IMS
Committee Meeting T0March 2010). In the Advance Reference Materias isaid that the
IMS requires that Board policies be interpreted #imeh incorporated into processes and
procedures. This is however not clearly statedha IMS Manual and the policies are not
available in the IMS within the Local Area Networfhe processes refer to several
documents that are not yet approved. This coulcldrédied.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(2) | BASIS: GS-R-3 Req. 3.7:“Senior management shall develop the policies of
the organisation. The policies shall be appropridte the activities and
facilities of the organization.”

BASIS: GS-R-3 Req. 5.26information relevant to safety, environmenta
security, quality and economic goals shall be comoated to individuals ir
the organization and, where necessary, to oth@rasted parties.”

S10 | Suggestion FANR should consider having all policies of FAN&pproved by
the Board of Management) integrated in the IMS awallable to all staff via
the Local Area Network and that clarifying texinserted in the IMS Manual.

4.9. PLANNING

The requirement for a process establishing goaistegies, plans and objectives are met by
implementation of the management process ‘PlaredDiand Manage’ (MP.1) supported by

the ‘Strategic Plan Development and the Operatiag’Brocedures. The provisions of these

processes and documents are gradually being impteche
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4.10. RESPONSIBILITY AND AUTHORITY FOR THE MANAGEMNT SYSTEM

The IMS Management Committee comprising the deplitectors and the department
directors meets regularly to review the IMS. Deamisi are made by the DG or DDGs
according to the process ‘Manage Processes’ (MP.5).

FANR has appointed a full-time coordinator who chathe Management Committee
meetings and is responsible for:

» Coordinating the development and implementatiothefIMS and its assessment and
continual improvement
* Reporting on the performance of the IMS

The team noticed that the IMS Coordinator appeatset working alone without supporting
staff or mentoring from a senior manager. The tézats the Coordinator would benefit from
the advice and support of senior management additio to interactions with the IMS
Management Committee. The position of the IMS Co@idr could be strengthened and the
current job description could be adjusted to theeru situation.

The job position of the IMS Coordinator is not eefled in the organizational structure of the
FANR (i.e. reporting directly to the top managemeht addition, the IMS Manual does not
clearly address who has authority to resolve p@kcbnflicts between requirements and
within the processes of the management system.

The IMS Coordinator chairs the IMS Committee megdiand it is considered that, through
this mechanism, the Coordinator is reporting diyett senior management. According to the
job description the IMS Coordinator works under theection of the Manager of QM. This
position could not be found in the organizationrthad no longer appears to exist.

Designated senior staff is appointed as procesewviby the IMS Committee after
nominations of the Directors. See also Process geament.

4.11. PROVISION OF RESOURCES

FANR is provided with sufficient financial and othenaterial resources for fulfilling its
duties. The Team recognizes that the Governmemtvere that, for the fulfilment of its
ambitious nuclear energy development plans, apat@presourcing of FANR is necessary.

4.12. HUMAN RESOURCES

FANR recognizes the significance of knowledge manaent, especially in the context of the
capacity-building required to ensure sustainabilifyits regulatory activities. According to
FANR plans, staff numbers will increase from tharent 128 (as at September 2011)
especially in the two departments dealing with tyafesues (Nuclear Safety and Radiation
Safety).

Several IMS processes address human resources raowlleklge management. General
provisions for staff recruitment, rotation and se&sion plans to deal with the Authority’s
work are described in the support process ‘HumasoRees’ (SP.1). Measures for providing
task-based human resource requirements and buildpan national competencies are
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established and described in CP.4 ‘Capacity BuidimP.4 ‘Knowledge Management’ and
SP.8 ‘Training’.

A project to develop a FANR-adopted competency &éaork across the organization is in
progress covering training at different levels &yyuks of competencies.

On a national level a National Regulatory CapaBityiding effort is being implemented by
FANR, ENEC and Khalifa University to meet the ne@atsbuilding competence for the UAE
nuclear energy programme in the period to 2020.

In its regulations, FANR has stipulated a neceskasg! of competence for persons who have
responsibilities relating to safety of facilities.

4.13. INFRASTRUCTURE AND WORKING ENVIRONMENT

The Team notes the good infrastructure and worgmgronment for FANR staff and has not
identified any potential areas in need for immealiaiprovement.

GS-R-3 requires that senior management shall deterrprovide, maintain and re-evaluate
the infrastructure and the working environment seaey for work to be carried out in a safe
manner and for the requirement to be met. Howeveret could be a clarification of what
requirements are applicable in this area and atso these issues shall be addressed within
the organization.

4.14. DEVELOPING PROCESSES

A process model approach is adopted based on nmanagw work flows and integrates
across the organization. The processes are groupedthree categories; Management
Processes, Core Processes and Support Processespd& process overviews are outlined
addressing responsibilities and different stepsoAlhe interfaces to other processes are
pointed out as well as relevant policy document$ detailed guidance documents. However,
some process descriptions are still not in placdebails are missing, e.g. Core Process CP7
‘Operating Experience Feedback’. The team recognthe importance of continuing the
work to develop the processes including the undeglgocumentation and procedures.

The core process CP8 ‘Nuclear Non-Proliferation &p&t Control’ has recently been
completed.

FANR recognizes that the FANR IMS is not yet fullpyplemented and not all agreed
supporting procedures and work instructions havdgen completed and approved.

4.15. PROCESS MANAGEMENT

Each of the documented processes has a process-awsponsible for developing,
improving, documenting and monitoring of the pracasd also to cooperate with the other
process-owners of interfacing processes. Managememtess MP5 ‘Manage Process’
descriptively points out the various steps in thecpss. The process owners take an active
role in the IMS Committee meetings development anglementation. The Team was
impressed with the commitment of the managemenardsvthe continuous improvement of
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the IMS and by the fact that senior managemerdkimg part in coordination meetings with
such a high frequency.

4.16. CONTROL OF DOCUMENTS, PRODUCTS AND RECORDS
Stability and consistency of regulatory control

FANR has established a legal and regulatory infunatitre to provide assurance that
regulatory controls are stable and consistent. f@gslatory infrastructure includes:

* A Nuclear Law establishing the legal underpinnifigsFANR actions;
* Regulations and regulatory guides subject to cenalie internal review and external
comment to implement the requirements from the darcLaw; and

* Internal IMS procedures and processes guiding FAbBtRNS.

In order to assist the consistency of regulatorgisien-making FANR has prepared a
management process MP.2, ‘Regulatory Decision MgkifThis process involves the
preparation of a draft decision; internal and/oteaxal review, as appropriate; resolution of
related comments; and publication of a final decisiOf course, at this stage, the application
of the process is untested. However, CP.1, ‘MarRRggulatory Framework for Ensuring
Safeguards, Safety and Security — Revision 2’,rhasy of the same steps and procedures as
MP.2, and that procedure has been and continues tsed successfully for the development
of regulations.

The products of FANR are defined as regulationsandes; licences; review and assessment
reports; inspection reports and enforcement actmasinternal products. According the IMS
Manual the control of products is done accordintheorequirements in the IMS Manual and
within specific procedures, e.g. the licensing pss(CP.2).

As stated in the IMS Manual: ‘The products of theti#ority are controlled in accordance
with the requirements of the IMS. In some instanths products are controlled by the
processes; in others, the requirements for coofral product are embedded within specific
procedures or instructions’.

The processes and procedures for assessment amdtoeg decision-making include the
application of review instructions and check-ligtat individual staff must follow. Inspection
reports are reviewed by senior management befong ssued.

The detailed guidance provided in the IMS processas procedures will contribute to
preventing subjectivity in decision-making. Thisludes review and approval by various
level of FANR management of staff members' analgsesrecommendations.

Safety related records

* The Nuclear Law, Article (5), provides FANR withetlauthority to keep a number of
records and registers. Article 5 states that théhévity shall, for the purpose of
carrying out its functions under this law by de¢iegve power to;

» establish and manage a special register of racveasburces;

» establish and operate a register of occupatiorsgésiand of radioactive releases to the
environment arising from regulated materials; and
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* ensure that appropriate records relating to thetypadf facilities and activities are
retained and easily retrievable

In its regulations, primarily FANR-REG-01 and FANFEG-24, FANR requires applicants
and licensees to create and maintain documenteeaodls related to safety.

FANR has an approved process SP.6 — ‘Document Msnet’ and approved procedure for
managing its documents. Implementation of this @sscand procedure is underway, including
training. FANR has developed an Electronic Document Managen@ystem (EDMS)
designed so that documents are readable, idemdifeaid retrievable through metadata. The
EDMS has recently been launched (Stepbcuments are managed using a versioning system,
so any changes made to a document lead to a nésiorevio ensure FANR staff has access to
the documents needed to perform their functionsesx rights are provided to users for each
document consistent with security consideratior#® SInternal Security’). There are four levels
of security; Public, Official Use Only, Secret ahop Secret.

However, for the moment it is not possible to &lerelated documents into one dossier, having a
unique reference number ensuring that appropreterds relating to the safety of facilities and
activities are retained and easily retrievablbée team was informed the next step of the
development should resolve this.

For the control of documents related to MiBP construction licence revietvere is a password
protectedSharePoint sitdEPM) available for staff involved in this proceds. the EPM all
related documentation and communication between FEARENEC and contracted TSOs are
stored and accessed. The team was impressed bffébBveness of the system.

However, the procedures for how documentation shd&l managed in the EDMS and EPM
respectively are not clearly stated in the procesiof the IMS.

The retention time of records and associated naddéehias not yet been specified by FANR. At
this point in time, FANR staff is working to a raten period of at least five years and are
expecting to retain records and associated mateoalthe nuclear power plant for a longer but
unspecified period. The team considers that FAN8ukhdefine in written form, the retention
time for safety related documentation.

The team has seen no evidence that the documentatidgrol system is part of the planned self-
assessments. Due to the importance of the systevoulkd be wise to plan self-assessments at
regular intervals.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(4) | BASIS: GS-R-3 Req. 5.12Documents should be controlled...”

GS-R-3 Req. 5.2IRecords shall be specified in the process docuatent
and shall be controlled. All records shall be rebtia complete, identifiable
and easily retrieved.”

GP6 | Good practice: FANR has a good electronic project management (EPM
system for planning, maintaining, retrieving andorel-keeping all documents
produced in the process of review and assessment.

R5 | Recommendation: FANR should prioritise development of the EDMS|to
ensure those products i.e. documents (reportsndese etc.) addressing the
same subject matter can be compiled in one dodseing a unique
identification number and that record-keeping fatothe same structur
FANR should furthermore, consider resolving the lengentation issues with

—
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

EDMS and EPM, particularly clarifying the relatidnigs between the tw
systems, to ensure equal application of the adgastaf each system for all
areas of FANR'’s activities.

(5) | BASIS: GS-R-3 Req. 5.22Retention times of records and associated test
materials and specimens shall be established tobsistent with the statuto
requirements and knowledge management obligatibtiseoorganization. Th
media used for records shall be such as to en$atkthe records are readab
for the duration of the retention times specifieddach record.”

o V<

R6 | Recommendation: FANR should take steps to specify retention tini@s
various records and associated materials.

4.17. PURCHASING

FANR has developed a process for Procurement amdr&ting (SP.5). In addition to this
there are a Procurement Policy with a manual andescription of the procurement
procedures.

The process is supported by nine approved procedudnéch form part of the Procurement
Policy approved by the Board.

Criteria for evaluating performance are explainedhie contract and LPO acceptance letter.
Periodic progress reports from the contractor glevhe basis for evaluating performance.

4.18. COMMUNICATION

The framework for communication within FANR and lviexternal parties is the process
‘Managing Corporate Communications’ (MP.3). Otheogedures for communication with

external stakeholders and staff are under developreare in the stage of approval. The
Director General meets periodically with all stafid department Directors also hold staff
meetings. Information is also communicated to sfid visitors via plasma displays

throughout the building.

However, the Team has noticed that not all comnaiimio procedures are in place yet. The
absence of a formal communication policy was ackedged as a “high risk” in the risk
assessment performed by KPMG emphasizing the raed fesponse plan in the event of
incident or emergencies. See also Chapter 10.

4.19. MANAGING ORGANIZATIONAL CHANGES

Management process MP.1 “Direct and Manage therirgton” is the over-arching process
involved in organizational change. However, so F&AANR has not developed a specific
process or procedure for how to clearly justifyaleate and classify organizational changes
according to their importance to safety. In thagyst of organizational development FANR has
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not found a need for significant organizational rajes (some small changes are presently
implemented) and the MP.1 process could thereferguffficient at the moment.

4.20. MONITORING AND MEASUREMENT

FANR has started work to conduct self-assessmerdspendent reviews and management
reviews in a systematic way using process MP.6 likata and Improve Performance’.
Arrangements for management of non-conformancescancective action are also made
through this process by a specific approved proeediraining of staff started in 2011 and is
now being evaluated and improved in order to caomtiduring 2012. Focus in the MP 6
process is on the performance of processes; th@nvfalp of the results of the Authority’s
work are followed up and evaluated as part of MP 1.

The outcome of the process ‘Manage Processes’ (MP.&n input to the ‘Evaluate and
Improve Performance’ process (MP.6).

Examples of assessments performed are:
* One IMS self-assessment conducted on July 2010
 KPMG risk assessment as a base for the planniRrg\NR internal audits.
* A management retreat was held in 2011 focusingafetysculture.
* The Education and Training department has condwctadf-assessment.
» Self-assessment action plan reports were evallgtéte senior management.

« Management system reviews are conducted througiiBeCommittee meetings.

4.21. SELF-ASSESSMENT

To support implementation of MP.6 ‘Evaluate and dave’, FANR has developed a self-
assessment procedure. To date FANR has conduceedelhassessment of the Integrated
Management System (led by the IMS Coordinator)sTdelf-assessment was conducted in
July 2010 by an assigned self-assessment team €itbars) who collected information and
interviewed involved staff. The assessment resudie grouped into three main areas; IMS,
IMS Manual, Processes and Procedures. The resdgltdesaumented in a self-assessment
report (finalized in January 2011) which includegraposal for actions to be taken. The
action plan was evaluated, approved by the IMS Citeenand implemented. The progress
of the actions was followed up using a trackingesier the self-assessment. Such a tracking
sheet is used for all self-assessments as webmsonformances.

Other examples of self-assessments are those deddby the Education and Training
Department about training and the Radiation Safegpartment about their Regulated
Materials licensing programme.
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4.22. INDEPENDENT ASSESSMENT

The Board of Management has appointed KPMG as FANRRernal Auditor. Subsequently,
KPMG conducted one risk assessment for key funstminthe Authority. The assessment,
presented in July 2011, resulted in a proposahfovo year plan for internal audits according
to the evaluated business risks identified. Theudision between KPMG and FANR has
resulted in a plan to perform internal audits ourfoccasions during 2012. The approved plan
for independent assessment is under developmertllaboration with the external auditor.
According to GS-R-3 independent assessments skattobducted regularly on behalf of
senior management and the results should be egdlunt the senior management. These
results should also be recorded and communicatestnadly. An evaluation of the risk
assessment was done by the senior management anceghlt of the evaluation was
documented and communicated to the staff by theladg DG General meeting with staff
and by Directors with their staff respectively.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(7) | BASIS: GS-R-3 Req. 6.3:Independent assessments shall be conducted
regularly on behalf of senior management:

- To evaluate the effectiveness of processes inmgestid fulfilling goals
strategies, plans and objectives;

- To determine the adequacy of work performance aaddrship;

- To evaluate the organization safety culture;

- To monitor product quality;

- To identify opportunities for improvement:”

S11 | Suggestion:FANR should consider preparing and implementipdpa
(programme) for internal audits as a managemehfaomdependent
assessment.

4.23. MANAGEMENT SYSTEM REVIEW

Management system reviews are conducted through @d@mittee meetings on average
three times a month. The meeting is chaired byNt& coordinator who is responsible for the
agenda. Process-owners attend the meeting to prélsenstatus of development and
improvement of their processes and procedureshédet meetings decisions are made for
revisions of the IMS Manual, processes and pro@ufhe meetings are documented in
minutes which are distributed to the Committee jpratess-owners.

4.24. NON-CONFORMANCIES AND CORRECTIVE AND PREVENVE ACTIONS

Through the ‘Non-Conformance and Corrective Actimocedure’, the existence, occurrence,
or observation of a situation that appears to regiurther review, evaluation, or action for
resolution are identified. Non-Conformance Reponisy be submitted for any issue. It is
intended that all Non-Conformance Reports will becumented, tracked to closure and
archived. They are classified into one of four Ie\as follows:
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* Level 1 Non-Conformance: Significant non-conformamclverse to quality or safety;
requires Root Cause Analysis (RCA), corrective aadi and actions to preclude
recurrence.

* Level 2 Non-Conformance: Non-conformance adversquality or safety; requires
corrective actions and apparent cause evaluatiepefding on severity may warrant,
at discretion of Responsible Manager, RCA and ctikre actions to preclude
recurrence; for example, an adverse trend of LEvissues, e.g., a series of procedure
violations or discrepancies.

* Level 3 Non-Conformance: A non-conformance consistiof relatively minor
problems which could be resolved using standardkwprocedures. Level 3
Conditions are not adverse to quality.

* Level 4 Non-Conformance: A typical routine problémat is adequately addressed by
immediate action or a low-level problem identified trending only.

The reporting of a non-conformance is done usisgexific e-mail address and subsequently
handled by the IMS Committee. The Team has notibedl the whole non-conformance
process is highly encouraged by the senior managees Team considers that to be a very
valuable practice.

4.25. IMPROVEMENT

FANR is implementing its MP.6, ‘Evaluate and ImpeoRPerformance’ process. The MP.6
Process aims to monitor and measure the effectsgeaethe IMS to achieve the intended
results, and to identify opportunities for improwam FANR is also implementing the Self-
Assessment Procedure, and Non-Conformance and diieereAction Procedure, both of
which help identify changes to improve the managensgstem. Additional improvements
are identified during the regular meetings of thiSICommittee. The team concludes that the
completion of improvements, including the actioalsein regarding non-conformances, should
be monitored in a systematic way and that theyopeally be checked for their effectiveness.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(8) | BASIS: GS-R-3 Req. 6.18improvement plans shall include plans for the
provisions of adequate resources. Actions for impnoent shall be monitored
through their completion and the effectivenesshef improvement shall he
checked.”

S12 | Suggestion: FANR should consider taking a systematic approach
monitoring the completion of improvements, incluglinactions taken
regarding non-conformances, and how to check feretfectiveness of the
improvements.
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5. AUTHORIZATION

5.1. OVERVIEW

The Nuclear Law requires the issuing of licenced=B\R as the means of authorization of
facilities and activities by the regulatory bodyeTLaw explicitly prohibits any person from
undertaking ‘Regulated Activity’ unless licenced B&NR and prescribes penalties for doing
so without a licence.

FANR’s licences must specify the facilities andiates covered by the licence and the
obligations, restrictions and notification requirms imposed upon the operator. FANR is
empowered to amend, renew, suspend or revoke &ser&pplicants who are refused a
licence or granted a conditional licence may seedveew of that decision.

5.2.  AUTHORIZATION OF NPPs.

Applicants for licences are required under the BaclLaw to submit detailed evidence of
safety and FANR must issue guidance on the formcantent of such applications.

In the UAE, licensing is the only process of auiration as defined in the Nuclear Law. The
licence is based on Safety Evaluation Reports ($pRpared by the staff, presented to the
Board, which may issue a resolution authorizing Eheector General to issue the licence
document.

The review of the three licences issued so famimsmarized below:
1) Site selection licence

This licence is not a common international practimg is required by the UAE Nuclear Law
and includes activities related to selection ot@lsut not the evaluation of its suitability.

Since there was no specific regulation relatechis licence, FANR has issued guidance for
the application for this licence in the form ofedtér to ENEC. ENEC applied for the licence
through letter ENEC/FANR/10/0001L/LNP on2February 2010. FANR reviewed the
request and issued a Safety Evaluation Report (ER24" February 2010 and the Site
Selection Licence was issued or"@8ebruary 2010, specifying conditions such as pléza
reporting (each year) and record keeping (for ifieeolf the plant).

2) Site preparation licence
This licence was limited to activities on the shat do not affect nuclear safety.

Since there was no specific regulation relatechis licence, FANR has issued guidance for
the application for this licence in the form ofedtér to ENEC. ENEC applied for the licence
through the letter ENEC/FANR/10/0008L/LNP on*24pril 2010, presenting the scope of
activities and an associated management systemRF&Niewed the request and issued a
Safety Evaluation Report (SER) off 8uly 2010 and the Site Preparation Licence waeiss
on the same day, i.e"8&uly 2010. This licence had eight specifying ctinds such as:
submission of a schedule of the activities; acdesmspectors; periodical reporting (each
year); the obligation of ENEC to obtain all othequired licences from other authorities
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record keeping (for the life of the plant); and tkgquirement that the activities do not impair
safety of the plant in the future.

Regarding other required licences, FANR will noéckthat this is fulfilled, but rather will
let ENEC be responsible for that. Especially remeaydhe licence from the Environmental
Authority (EAD) an Environmental Impact Assessmisrequired for the environmental
licence. FANR did however cooperate with EAD in thdiological impact evaluation. It
should be noted that there are no public hearimgisa process.

3) Limited Construction Licence

This licence was actually a manufacturing licenaeich is considered part of construction in
the Nuclear Law. It was required due to the loradieg time for some critical equipment
such as the reactor pressure vessel.

After some consultation, FANR has issued guidaoncdhfe application for this licence in the
form of a letter to ENEC on‘h7January 2010. ENEC applied for the licence throlegter
ENEC/FANR/10/0014L/LNP on Z9April 2010, defining the requested scope of thersing
(13 items to be manufactured) and the managemetdmyto control such activities.

FANR reviewed the request and sent two Requestadditional Information (RAIs) related
to the use Industrial Codes and the Quality AsstgaProgramme. After the response by
ENEC and the acceptance by FANR, a Safety Evaludieport (SER) was issued on"22
June 2010 and the Limited Construction Licence vsased on 8 July 2010. Later the
limited licence was amended to include two adddloitems and the possibility of further
inclusions upon specific request.

The licence includes now the following items:

1) Reactor vessel; 2) Steam generator; 3) Pressudy Coolant pumps; 5) Primary Piping;
6) Core support structures; 7) Control elementsredri 8) Volume control tank; 9)
Containment liner plates; 10) Containment postiensg system; 11) Stainless steel liner;
12) Diesel generator oil transfer pumps; 13) Marcimze interface; 14) Intake and discharge
structures; and 15) Other systems, structures ampanents (requiring a ENEC request for
approval).

The licence contains also eight conditions: 1) Raguns to be followed; 2) Notification of
modifications; 3) Notification of activities and clamentation; 4) Notification of changes in
design; 5) Access to manufacturing facilities; &yi@dical reporting; 7) Obligation to obtain
all other licences; and 8) Record keeping (for difehe plant).

The manufacturing of some of the items has alreddsted and FANR has performed some
inspection at the manufacturing facilities in Kor@aoosan), with the support of KINS
inspectors.

Construction Licence

In accordance with Article 28 of the Nuclear LawANRR has issued regulation FANR-REG-
06 ‘Regulation for an Application for a Licence to Cwost a Nuclear Facilityto specify
the required content of an application for a li@etw construct a nuclear facility.

ENEC has applied for a full construction licenceactordance with this regulation through
the letter ENA/FANR/10/0044L/LND of 27December 2010, which was accompanied by the
Preliminary Safety Analysis Report (PSAR) for twé0D MWe PWRs. This application is
currently under review and assessment.
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5.3. AUTHORIZATION FOR REGULATED MATERIAL

For Regulated Material, the legal and regulatoaynework do not consider the possibility for
authorizing the various steps in the developmeniadiacility e.g. design, construction,
operation, shut down and decommissioning. Moreoteere is no consideration in the
Nuclear Law for the review and assessment of theeldpment of such facilities with the
evolution of the facilities through different stage

Turning to radioactive sources and radiation genesgRegulated Material), FANR has been
conducting a campaign to licences those users,wéte formally regulated under a previous
UAE law that divided the regulatory tasks betweevesal competent authorities.

FANR has received 580 licence applications; issdd® licences; and carried out
approximately 150 inspections at a rate of aboypé@2month. Each licence is valid for three
years followed by a proposed re-appraisal procedioat is yet to be writtenFANR’s
guidance on the format and content of licence apptns included a standard application
form and guide to making an application that exgamd the requirements to submit plans and
arrangements for managing safe@grtain groups of radiation users have not respbifaléy

to the invitation advising them to submit licenggkcations and FANR has plans to address
this. For example, it has been suggested thatsadietsiled application form may be devised
for dental practices.

The revised licences stipulate requirements foiatemh users to meet the provisions of
FANR-REG-24. There are approximately 50 radiatisera of Category 1, 2 and 3 sources
that will in addition be required to satisfy thedédwnal provisions of FANR-REG-23 on the
security of radioactive sources that it is beinglemented.

FANR is required to issue licences as the primamgtrol of the regulation of radiation
practices within the UAE.

In the case of non-nuclear applications, stagetewewand assessment do not appear to be
actively considered within the non-nuclear powegutations. As such, radiotherapy,
brachytherapy, nuclear medicine, industrial irreatis, predisposal radioactive waste
management facilities are not required to undelngodegree of regulatory scrutiny that might
be expected at the respective stages of developrtoemnensurate with the radiation risks of
the activity. This is particularly important at thb&anning and design stage for complex high-
risk practices involving significant shielding aher needs for radiation source isolation.

FANR counterparts advised they would apply a steggvapproval process when they are
aware of such practices being proposed, howeverdifferences between the nuclear power
and non-nuclear power regulations extend to tha afenotification. There appears to be no
formal requirement in the regulations to inform tiegulator of any intention to conduct a
non-nuclear power activity prior to FANR receivintpe actual application. FANR
counterparts advised that at that point the appnonacess can be paused to resolve matters
concerning detailed shielding designs and othefcprstruction aspects for new practices,
but it would be useful to augment the non-nucleawgr regulation to formalize such a
requirement for more complex high-risk practicesisTpermits full consideration of all
aspects of the activity to inform the discussionshwhe applicant and may assist the
resolution of matters such as waste disposal terevor nuclear medicine practices (for
example) early in the regulatory assessment prdogssovide greater clarity for both FANR
and the applicant. This is particularly importarithin the medical radiation activity sector, as
it is expected that approximately 95% of man-maatiation exposure to the public within
the UAE will come from this sector.
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The suite of documents covering application proeess well prepared and explains clearly
the requirements for making an application. Ittitheés point that the aspects of addressing the
safety requirements of the activity (advice frone ffroponent of the activity that they can
conduct the activity safely) seem to be capturdwk documentation guiding FANR personnel
is excellent and demonstrates a good part of teeathinformation management system.

FANR, as the regulatory body for non-nuclear povegliation practices within the UAE, is
required to be satisfied that persons conductimgdttivity are appropriately trained with
respect to radiation safety. Discussion indicateat by and large this is dealt with in the
context of the approval process for licences. kghdr risk practices, training is required to
have been delivered prior to the awarding of tberice. For lower risk practices, licences are
issued with conditions that staff be trained. Sigkhevidence of a risk based approach,
however no documentation was observed that undegithis approach.

The work FANR is doing with the combined medicalctees and respective Health
Authorities with respect to shifting the regulatiohthe radiation aspects of medical practices
to FANR is to be applauded. It is considered thagrdime all pre-FANR historical licences
issued by Health Authorities will be brought undlee FANR regulatory umbrella, and the
“one stop shop” for all radiation regulation withime UAE is evidence of international best
practice.

FANR-Reg-24 Article (34) (2) reflects the desigmsmlerations in GSR Part 3, paragraph
3.161. Currently it is not clear how such an apphdaaanslates to non-nuclear power radiation
practices. For example, verification of shielding énsuring that the proposed shielding
performance is met is not actively undertaken bNRAand it is considered that the current
practice where Health Authorities are issuing lcEnmight cloud this matter as to who is
perceived to be responsible for such approvalbaidesign stage. The recent approval of a
linear accelerator installation for oncology pump®¥y FANR prior to any physical inspection
of the facility was not good practice.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) | BASIS: GSR Part 1 Req.23 para. 4.29“Authorization by the regulator
body, including specification of the conditions essary for safety, shall be
prerequisite for all those facilities and activgiehat are not either explicitl
exempted or approved by means of a notificatiorcgss. Different types ¢
authorization shall be obtained for the differetages in the lifetime of

facility or the duration of an activity. The regtday body shall be able t
modify authorizations for safety related purpodes: a facility, the stages i
the lifetime wusually include: site evaluation, dgsi construction
commissioning, operation, shutdown and decommisgjofor closure). Thig
includes, as appropriate, the management of radisacwaste and th
management of spent fuel, and the remediation nfacainated areas. F;]
radioactive sources and radiation generators, tlegulatory process sh

continue over their entire lifetime

SOoODE< <

= — (D °

GP7 | Good Practice: The suite of documents detailing how to make gpliegtion,
what information to provide and the internal praogdl guidance documents
for the FANR personnel on how to perform the ligegsindicate sound
management of the application process.
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

S13

Suggestion: FANR should consider authorizing the various stépsthe
development of a non-nuclear power facility e.g.tifltation, design,
construction, operation, shut down and decommigsipnwith a view to
confirming that the design intent has been delierg. for shielding high en
medical radiation activities such as oncology.
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6. REVIEW AND ASSESSMENT

6.1. OVERVIEW

FANR has so far reviewed and issued three licenglased the construction of Braka NPPs
1&2. The Construction Licence Application (CLA),lsuitted in the end of 2010, is being
reviewed by the FANR reviewers with the supporfT&Os’ reviewers. In the case of non-
nuclear applications, staged review and assessdtenbt appear to be actively considered
within the non-nuclear power (Regulated Materiayulations. FANR apply a step-wise
approval process for regulated materials where they aware of such practices being
proposed.

6.2. NUCLEAR POWER PLANTS
LEGAL BASIS

The responsibility for review and assessment ofeardacilities and their related activities is
assigned to the Federal Authority for Nuclear Ragaoh (FANR), as mandated by Nuclear
Law No. 6 of 2009, and supplementing FANR regulaio

Article 28 of the Law requires the applicant to sutba detailed safety analysis of the plant,
which shall be reviewed and assessed by the Atyhiaraccordance with defined procedures.
Article 29 of the Law requires the operator to perf a systematic safety assessment or
periodic safety reviews over the lifetime of a raslfacility. Article 25 (1 through 8) defines
the regulated activities of a nuclear facility frothe selection of the site to the
decommissioning of the facility. Article 32 of tHeaw contains detailed requirement for
review and assessment to be conducted at variagessof the regulatory process and the life
of a regulated facility.

FANR has essential regulations and a review promessffectively conducting the review of
the applications received to date. FANR should wa#fe planning and development to
ensure that the regulatory framework, standards ramgbw processes adapt as additional
applications are received for NPPs.

ORGANIZATIONAL ASPECTS OF THE REVIEW AND ASSESSMENHROCESSES

The IRRS Team evaluated the effectiveness of thaively newly established regulatory
body in conducting the review and assessment ferlidtensing of ENEC’s Braka nuclear
power plants 1&2. FANR’s Nuclear Safety Divisiongnsisting of about 30 technical
reviewers, are working on the review and assessrénENEC’s construction licence
application.

FANR has secured the services of specialised teahsupport organizations (TSOs) such as
the BNES-ISL Consortium (made up of Baynuna Nuckeaergy Services and Information
Systems Laboratories), NT (made up of NUMARK Asates Inc. AMEC NSS Ltd, TUV
NORD and VTT Technical Research Centre of Finlaad] RISKAUDIT-IRSN/GRS. The
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TSOs provide regulatory, engineering and techrseavice to support FANR technical staff
and the Authority’s review of the country’s firsbrestruction licence application for Braka
NPPs 1&2.

FANR has also made arrangements with the Koredutestof Nuclear Safety (KINS), the

U.S. Nuclear Regulatory Commission (NRC), the UD8partment of Energy (DoE), and the
French Nuclear Safety Authority (ASN) in order ttilie the lessons-learnt from their
licensing experiences.

FANR has reviewed and issued three licences ta datée selection, site preparation and a
limited construction licence. The FANR review oét@onstruction Licence application of the
Braka NPPs 1&2 is divided into seven technical ‘Wdtackages’' (and a further Work
Package for the task of integrating the whole boflyvork). To effectively perform the
review and assessment of the construction licemg®ication, seven review teams were
organized under the control of a licensing projaeinager as shown in Fig. 6-1. FANR has
assigned a FANR review and assessment individual asrk package lead for each of the
seven of work packages. Each work package leagsonsible for planning, organizing and
leading the work necessary to undertake and competccordance with the project plan.
The FANR work package lead has a TSO counterpark \wackage lead responsible for
completing the scope of work assigned to him by RAM the initial stage of the review, the
FANR work package lead selects FANR technical espir review sections or chapters of
the work package. FANR and TSO reviewers formudeite proposed requests for additional
information, which are approved, modified, or régecby the FANR work package lead.

The safety evaluation report (SER) for the PSARBaka NPPs 1&2 has been segmented
into approximately 200 sections covering PSAR obiapt through 19 and supplements 1 and
2. Each TSO work package lead is responsible ferldping draft SERs within his/her
assigned scope of review. The draft SER is revielmedhe FANR work package lead or
reviewers, and the final SER should be approvethéyBoard of Management of FANR.

It can be concluded that review and assessmemiiNRFwith the support of TSOs is
organizationally a well arranged and managed poce

| Nuclear safety Division |

| WP: Work Package
(- TSO
CH: Chapter of PSAR

| License Project Manager |

Licensing Specialist

|7

WP A Team WP D Team WP C Team WP D/E Team WP T’ Team WP G Team WP I Team
(NT) (BNES-ISL) (NT) (NT) (RISKAUDIT) (BNES-ISL) (NT)
CH 13, 14, 16, CH1,3. 4,5, CH6,7.8,9,
L A o CH 15,19 CH2 CH 11,12 All Chapt
17 10, S1, S2 18 : : e

Figure 2 Construction Licence Application Review Organi@atChart of FANR
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TECHNICAL ASPECTS OF REVIEW AND ASSESSMENT AND UTIZATION OF
LESSONS LEARNED

FANR’s Licensing Management Procedure (LMP) setstbe details of the responsibilities
and action steps required to execute the licenpiogess (CP-2). The major steps in the
process include; project initiation (register apalion, completeness check and
acknowledgement), review schedule and respongisiliinitial evaluation and request for
additional information, final evaluation with lice@ recommendations, and licensing decision.

According to the LMP, FANR has prepared 21 reviestructions covering 19 chapters and
two supplemental of Braka NPPs 1&2 PSAR. The FAN®iBw Instructions reference the

Standard Review Plan (SRP) of the U.S. NRC. EacheRelnstruction tabulates the FANR

regulations and guides applicable to each sectidheoPSAR and directs the reviewers to
give precedence to FANR requirements in case theralifferences in the requirements or
guidance.

In order to manage the project of the review ansessment of the construction licence
application for Braka NPPs 1&2, FANR’s Nuclear Saf®epartment (NSD) developed a
Project Management Plan (PMP). The PMP is instraahém monitoring and controlling the
project and promoting communications among theowariteams and task leaders, including
the TSO personnel.

Article 36, Paragraph 4 of the Nuclear Law stakes the authority shall seek to ensure that
any lessons learned in the area of nuclear safe¢yapplied as appropriateIn addition,
FANR-REG-06, Article 6.8, requires that the applicanust provide;a description of how
recent lessons learned and experience from othmeilasi facilities, scientific and technical
developments, as well as the results of any reteresearch on protection and safety have
been applied to resolve potential safety issuesundertaking the review and assessment of
the construction licence application, FANR is takiappropriate advantage of the safety
evaluations performed by the regulatory body ofntnuof origin (KINS) for the reference
plants in Korea (Shin Kori 3 and 4). FANR’s objeetiin doing so is two-fold: to enhance
safety through collaboration with Korean experts] &0 maximise the efficiency of its review
by focusing on those topics specific to the UAE.

In the case of the Fukushima accident, for instaR@NR has issued a letter to ENEC
requesting specific evaluation of the lessons kéfnom the event, and requiring a response
by 31 December 2011. This letter has requirements sirtdlthe “stress tests” being carried
out in other countries. In addition, ENEC and FAMNIR closely following the related
developments at the Shin Kori plant, with the cotnment to implement similar modification
at the Braka plant, if applicable.

As a means to systematically utilize the lessoamkd, FANR has developed a Construction
& Operating Experience Feedback programme actam #nd related procedure (CP.7). For
effective application of the lessons learned, FAB{®uld consider establishing an internal
procedure to provide guidance for collecting, asialy, communicating and applying lessons
learned information throughout the review effort.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) | BASIS: GSR Part 1, 4.45'In the process of its review and assessment of the
facility or activity, the regulatory body shall t@kinto account suc
considerations and factors as: ...(16) Feedback oérafgng experience
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

nationally and internationally, and especially @l@vant operating experienc
from similar facilities and activities; (17) Informtion compiled in regulatory
inspections; (18) Information from research findsihg

R7 | Recommendation:FANR should develop an internal procedure on thesfer
of lessons-learned taking into account the benaffitutilizing experience
notably from the vendor country of origin and im&ional community.

COMMUNICATION WITH THE APPLICANT AND TSO

FANR holds weekly licensing management meetingh tié applicant to discuss in a general
manner, progress made in the review as well asnthie issues arising. On an “as needed”
basis, FANR work package leads interact with thpplicant counterparts to discuss the main
technical issues that arise from the review ofrtberresponding PSAR chapters

FANR holds bi-monthly workshops with the TSO workcgage leads and their staff. ENEC
and KEPCO representatives are invited to attendbgtedays of these bi-monthly meetings to
communicate the status of the review of the opamst

As needed, work package leads organize topical shoms to discuss technical issues. TSOs
as well as ENEC and KEPCO representatives may wi&gd These meetings assist in
clarifying requests for additional information @sponses to them. They are not intended to
“close” technical issues, but to gain understandihthe information needed. The “closure”
of the technical issues will be done through thentd Request for Additional Information
process.

The process of submitting and responding to reguestadditional information is formal and
is conducted through the use of correspondence.

For issues of high importance (e.g. strategic timacof the review), formal meetings are held
between FANR Management and ENEC Management. Tineites of such meetings are
prepared and signed by both parties.

TRAINING AND QUALIFICATION OF REVIEWERS

The qualification and training of reviewers is paftthe overall FANR training programme.
The Team noted differences in the training requéet® for senior expatriates and TSOs
experts and for junior Emirati trainees. Expertldigations are reviewed by managers and
their training is usually focusing on FANR regutets and APR 1400 Technology. Junior
trainees receive complete training including retjofes, regulatory practices, technology and
personal skills (interviewing, inspection). Additia on-the-job training is conducted through
a formalized tutoring process with the more expereéel expatriated experts.

Training on the use of individual Review Instrucigoare conducted on an individual basis
within the tutoring process and include the use emerpretation of the related US NRC
Regulatory Guides and Technical Branch Positiomsl the applicable FANR regulatory
guides.

To secure competent reviewers from TSOs, FANR imggeimented a rigorous TSO selection
process which includes benchmarking their principded criteria against other countries
principles and criteria. The criteria included teicial competence and capability, adequate
staffing, proven performance, and ability to mesfirced review schedules.
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GRADED APPROACH TO REVIEW AND ASSESSMENT

Article 28 (1) of the Law requires that “the extefthe control applied by the Authority shall

be commensurate with the potential magnitude ahgr@af the hazard as determined by it”.
FANR currently uses a graded approach to focusuress on the most risk-significant areas
of the application. FANR divided the sections of fRSAR into two categories. Category 1
review is assigned to any item of PSAR that meeysane of the following criteria or does

not meet all the criteria for a Category 2 review:

1) New technology with significant impact on nucleafesy;

2) New findings (for example, from operating experere research) since acceptance
of the plant design by the Regulatory Body in @auntry of Origin (RBCoO) with
implications on nuclear safety;

3) SSCs or operational activities contribute signiiityato the facility’s overall risk;

4) Conditions (e.g. environmental, external hazargsg#ic to the UAE;

5) Any other matters where the UAE design differs fritn@ reference design.

A Category 2 review is assigned to any item of 8&R that meets all of the following
criteria:

1. The documentation submitted by the applicant isqadi to the extent that the
reviewer has sufficient information to assess ®gi¢o 5 below.

2. The submission demonstrates that the RBCoO’s remylaequirements associated
with this item are consistent with and meet thdseANR.

3. The technical basis used by the RBCoO to perforeir tleview and assessment is
clearly described and explained.

4. With respect to the reference plant there is nagdeshange with significant impact
on nuclear safety.

5. With respect to the reference plant there is nangban operational activities with
significant impact on nuclear safety.

A map of all PSAR was elaborated identifying Catgg&®eview for each section (or
subsection). About 60% CAT 2 and 40% CAT 1 werenified and the categorization was
approved by a Licensing Application Review Paned inicensing Application Categorization
Report (7' December 2010).

At this stage of construction licence applicatiemiew and assessment, FANR has graded the
application of human resources through the usefgorizing review as either Category 1 or
Category 2. In the future, review and assessmefit stay be called upon to manage the
review of multiple applications, modifications tednces and support of FANR construction
instructions. FANR should determine what forms oddgd approach can be used for the
proper allocation of human resources.

DOCUMENTING RESULTS OF REVIEW AND ASSESSMENT

FANR has developed and utilized an electronic ptojpanagement (EPM) platform to
effectively conduct the review and assessment ef RSAR, in cooperation with TSO
reviewers abroad. EPM is used to management, nmaiata retrieve all documents produced
in the process of review and assessment such as &kl SERs. A demonstration of the
system was performed during the mission.
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6.3. REGULATED MATERIAL

FANR is required to issue licences as the primagtrol of the regulation of radiation
practices within the UAE. Controls for nuclear povand non-nuclear power (Regulated
Material) are divided between different sets ofutagons. As such, it is considered that this
creates the perception of two distinctly differeagulatory cultures and this is observed in
differences in how complex practices are authoriedthe nuclear power and non-nuclear
power regulations.

In the case of non-nuclear applications, stagetewewand assessment do not appear to be
actively considered within the non-nuclear poweed&®ated Material) regulations. As such,
radiotherapy, brachytherapy, nuclear medicine, stiil irradiators, predisposal radioactive
waste management facilities are not required teergalthe degree of regulatory scrutiny that
would be expected at the respective stages of olewent commensurate with the radiation
risks of the activity. This is particularly imporntaat the planning and design stage for
complex high-risk practices involving significartislding or other needs for radiation source
isolation.

FANR counterparts advised they would apply a steggvapproval process when they are
aware of such practices being proposed, howeverdifferences between the nuclear power
and non-nuclear power regulations extend to the af@otification. There does not appear to
be any formal requirement in regulations to infdima regulator of an intention to conduct a
non-nuclear power activity prior to FANR receivintpe actual application. FANR
counterparts advised that at that point the appronacess can be paused to resolve matters
concerning detailed shielding designs and othefcprsstruction aspects for new practices,
but it would be useful to augment the related ragoh to formalize such a requirement for
more complex high-risk practices. This permits tidhsideration of all aspects of the activity
to inform the discussions with the applicant and geeatly assist to resolve matters such as
waste disposal to sewers for nuclear medicine jgexc{for example) early in the regulatory
assessment process to provide greater claritydibtr BANR and the applicant.

As stated in section 5.3, the suite of documentgerog the application processes is well
considered and explains clearly the requirementsnfaking an application. Furthermore,
FANR, as the regulatory body for non-nuclear powaiation practices within the UAE,

needs to be satisfied that persons conductingdinétg are appropriately trained with respect
to radiation safety.

Review and assessment of regulated activities ducted based on the information
submitted with the licence application as requitgd=ANR Guide; Applying for a Regulated
Material Licence!

Review and assessment of regulated activities mducted based on the information
submitted with the licence application as requitgd=ANR Guide; Applying for a Regulated
Material Licence!

FANR Regulations require the applicant to provilde tollowing information to be reviewed
and assessed:

— Section A: Applicant Information

— Section B: Information about Regulated ActivitiegldRegulated Materials
— Section C: Inventory of Regulated Material

— Section D: Radiation Protection Arrangements

Further assessment of regulated activities is coieduby inspection based on the nature of
the activity.
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Checklists for the inspection of regulated actestinclude:

Assessors examine the application using the cletskdind called for additional information
where necessary. These checklists were derived ilvA TECDOC 1526.

The Director, Radiation Safety reviews the completssessment before a recommendation is
made to the Board delegate to approve the issdiadicence..

The great part of applications received has beam fpplicants already undertaking activities
with regulated material under pre-existing regula@rangements. Having completed much
of this backlog, FANR has recently undertaken #&a&sdessment of its regulated material

Diagnostic Radiology
Fixed Gauges
Industrial Radiography
Nuclear Medicine
Portable Gauges
Radiotherapy

Well Logging

X-Ray Scanners

licensing process
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7. INSPECTION

7.1. INSPECTION OF FACILITIES AND ACTIVITIES

The basic regulatory framework for regulatory ingmms in UAE is contained in Articles
5(8), 35, 36 of Federal Law by Decree No.6 of 2008is law clearly identifies that the
licensee is fully responsible for radiation protectand safety of a regulated facility and
activities, and supplier and product to the operdtarther, the law stipulates that regulatory
inspections shall not diminish the operator’s prirasponsibility for safety or substitute for
the control, supervision and verification activstiat the operator must carry out. However,
Article (36)3 of the Law states that ‘if the openatails to remedy the breach related to safety,
nuclear safety and nuclear security within the querspecified by the Authority, The
Authority shall remove any breach and the consetpgeithereon by its own resources or
through whomever it deems appropriate in orderirot lthe consequences of such breach.
The Operator shall bear the costs of such proceghateéhe Authority’s estimate for such cost
shall be final”. This provision could be read asirgy the sense of FANR sharing in the
responsibility for safety.

Generic Inspection Guideline (FANR-NSD-GDL-00001120REV 1) and FANR Inspection
of Regulated Activities Procedure (XXX-01) are domnts prepared in line with the
requirements of the regulation. As per the curstage of licensing, FANR has conducted
inspections for site characterization, early siteppration work and manufacturing of items
using its own staff and TSOs. One such inspecttoManufacturing, Site Preparation for
Braka 1 & 2 NPP Project (FANR-NSD-ENEC-RPT-00004-20 Whereas FANR is
preparing its construction inspection plan to beplemented following a decision on
construction licence and is looking to obtain reses for construction inspection activity. As
per the self-assessment action plan, the plarhBNPP construction inspection programme
will be completed and implemented by mid-2012. Bgrinspections FANR inspectors could
be supported by independent consultants from T3scussions with the counterparts
revealed that process and procedures for supegveiu evaluating the consultants work
independentlys not explicitly defined.

Further, responsibility for overseeing industriafety aspects during civil construction need
to be specified either within FANR (not currentlytlaorised by the Nuclear Law) or
preferably through liaison with the responsibleamigation entrusted with overseeing such
aspects.

FANR is implementing an inspection programme foerasof regulated material. The initial
inspection programme focuses on users of Catega?2yahd 3 sources, together with a focus
on the hospitals. Over 180 inspections have beemplsded but inspection of all facilities
involving medical exposures is yet to be completedpections to date mainly include
planned, reactive and pre-licensing. The feedbddkplementation of this programme will
be used in prioritizing future inspections. Inspats are performed in accordance with
checklists (based on IAEA TECDOC 1526) and inspecteports are sent to the facilities.
Where necessary licensees are asked take corremthi@ns within a certain time. This
response time varies from one to two months depgndn whether the recommendation is
‘important’ or ‘very important’.

Inspections are performed on a yearly basis or when-conformities/incidents require
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special inspection. The programme of inspectionprazzided to facilities to be inspected.
Inspections are prepared the day before withiFER. Inspectors use checklists developed
for the various types of facilities to be visited.

An inspection comprises a preliminary meeting with representative legal person and with
the radiation protection officer. Inspections anedertaken and a preliminary report is
established and discussed with the representatitreedacility. The final version is sent with
an indication of the actions which should be takére timetable for completing these actions
depends upon the priority attributed to the obg@ma made. This varies from one month
(“Very Important” observation) to two months (“Imgant” observation).

Inspections are performed by an experienced/skilispector and one or two inspector(s) “in
a learning/training” phase. The inspection repodidates the background and scope of the
inspection and the reviewed items. Observations @esented giving rise to “Safety
Recommendations”. Inspection procedures do not nmakeision for checking, through
interviews, the awareness of workers on issues sischiuties, prior information and/or
training.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR-Part-1 Req. 29: Graded approach to inspections of facilities
(1) | and activities Inspections of facilities and adtas shall be commensurate
with the radiation risks associated with the fdgilor activity, in accordance
with a graded approach.

BASIS: GSR-Part-1 para. 4.49 requirements state that “Regulatory
inspection cannot diminish the prime responsibiidy safety of the authorized
party, and cannot substitute for the control, smm@on and verification
activities conducted under the responsibility & duthorized party”.

Suggestion:FANR should examine Article 36(3) of the Law No.&wa view
to ensuring that prosecutions are possible forasdns where FANR has to
intervene to restore radiological safety.

S14

2) Basis: GS-G-1.3 para. 3.17The regulatory body, including a dedicated

support organization if appropriate, should havafstapable of performing
the activities needed for its inspection progranmonef outside consultants are
used, staff capable of adequately supervising tbeswtants’ work and
independently evaluating its quality and the result

Suggestion: FANR should consider improving the process to ssstne
competence and qualifications of consultants froechmical support
organisations assisting FANR during inspections.

S15

3) Basis: GSR Part 1 para. 4.47Risks that are not related to radiation may

arise in the operation of facilities or the condwdtactivities, and these risks
shall also be taken into account in the decisionkin@ process of th
regulatory body.

D
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

Recommendation: The Government of the UAE should clearly assign
responsibilities for overseeing industrial safespects during construction of
facilities.

R8

7.2.  TYPES OF INSPECTION OF FACILITIES AND ACTIVIES

FANR has established a process, procedures amddtishs within its management system to
govern its inspection programme and has a formapaotor training and qualification
procedure.

With regard to the nuclear programme, FANR is utakeng inspection activities relevant to
the current licensing stage and is planning a cehmmsive construction inspection
programme. There is also an inspection programmeaeigulated material users that has
employed the range of programmatic and reactivepeictions, both announced and
unannounced. All inspections are reported upont semhe licensee and further managed
within the FANR document management system. Arrareggs are being completed to
ensure FANR access to all sites in the UAE wherekwsing regulated material is carried
out.

The Nuclear Law and FANR'’s inspection procedurdswalfor the following types of
inspections: routing, ‘special, ‘teani and ‘reactiveé, both announced and unannounced. At
the present time, only announced routine inspestasa performed. Reactive inspections may
also occur when appropriate. However, FANR hasyrbteveloped criteria for reporting of
events and mechanism on which the reactive actuihbe based.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(4) | Basis: GS-G-1.3 para. 3.11The regulatory body should use the operator’s
reports of safety related activities or eventsdssistance in preparing for both
planned and reactive inspections. Matters to bdumhed in reports from the
operator should be clearly defined so that diffi@d in interpretation can bge
avoided. This information should include, for exéanpotification of:

- deficiencies in construction and non-compliancedasign;
- abnormal test results;
- radioactive releases...

S16 | Suggestion: FANR should consider developing generic criteria &vent
reporting by all licensees in order to effectivpBrform reactive inspections.

7.3. GRADED APPROACH TO INSPECTION OF FACILITIES ANACTIVITIES

FANR has applied a risk-informed strategy to depate construction inspection programme
for NPP. The strategy employs risk insights to e the selection of licensee activities for
FANR inspection. The strategy is focused on idgimg the inspection frequency and areas to
be inspected that will provide independent vertfma that the licensee has constructed the
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facility in accordance with the design and reguhatoequirements. However, a formal
procedure for coordinating review and assessmehttive inspection does not exist.

With regard to regulated material, FANR’s plannedpection programme reflects a graded
approach, commencing with users of category 1-3oaative sources and with larger
hospitals. The inspection checklists used for diifié practices also reflect a graded approach.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(5)

BASIS GS-G-1.2 para. 6.1 The regulatory body should have a systen
audit, review and monitor all aspects of its indpet and enforcemern
activities to ensure that they are being carried mua suitable and effectiv
manner. It should be ensured by means of this myst@t any change
necessary in inspection and enforcement activiti®gg to improvements i
methods are implemented. The following points shdel considered in thi
system:

— procedures for co-coordinating inspection actistiwith the regulatory
review and assessment process;
— procedures for involving consultants in inspectamtivities;

1 to

t
e
S
n
S

S17

Suggestion: FANR should develop a procedure for coordinatingpection
activities with review and assessment activities.
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8. ENFORCEMENT

8.1. ESTABLISHMENT OF AN ENFORCEMENT POLICY

The fundamental legal framework for FANR’s enforesrn policy is established in the
Nuclear Law. FANR is given explicit power to takef@écement action and to ensure that
corrective actions are undertaken. The Board ofdadament of FANR is also able to impose
administrative fines and penalties for breaching tbrms or conditions of a licence. The
operation of these administrative fines and pezmlthowever, will be the subject of a
regulation currently being drafted.

The Board is empowered to suspend or revoke adéanthe event of serious violations. The
Nuclear Law also establishes criminal penaltiestli@r most severe cases of wilful wrong-
doing.

FANR implements this legal framework through anoecément procedure established as a
part of its integrated management system. FANRthagower and this is reflected in the
enforcement procedure to require corrective actions

FANR has applied the enforcement procedure arifimm inspections of the NPP licensee
finding a small number of ‘non-cited violations’oTdate, in the enforcement of regulated
material licences FANR has confined itself to mgkisafety recommendations’, rather than
formal findings of violation.

FANR assesses that it has yet to achieve full camgé with Requirements 30 and 31 of
GSR Part 1 (being Module 8 of the IRRS self-assesthand has established an enforcement
procedure (CP-3 Enforcement) that deals with mbtheissues covered in Requirements 30
and 31. Again, there remain issues to be addresgsddding defining precisely what on-the-
spot enforcement powers may be delegated to imrmseddiscussions with FANR concluded
that FANR understands the importance of the avditkalof such powers in the non-nuclear
sector.

The outcome of inspections of licensees using e¢gdl material has been in the form of
‘soft’ enforcement through the making of safetyamenendations. This was seen as a way of
introducing the enforcement regime and the inspeatdll be further trained to implement a
‘violation” approach in accordance with the FANRanement procedure by the end of 2011.

While the Law No. 6 contains significant penaltiies contravention, there is no clear

delineation of powers for inspectors to enable themollect evidence, issue penalties, etc.
FANR has not provided authority to the inspectortake on-the-spot enforcement actions. In
accordance with FANR General Inspection GuideliSestion 5.1.2, significant unresolved

safety issues shall be immediately reported to dttention of the licensee or facility

management and FANR management at the earliesttoppy, however this is considered

inappropriate for the non-nuclear power sector, rehthe real potential exists for life

threatening situations requiring immediate cesgaditd/or intervention.

The powers of inspectors for the non-nuclear poseetor need to be clarified to ensure that
inspectors have an appropriate level of powersrlgledelegated to them by FANR with

accompanying guidance material to provide increataity as to when and how such powers
should be used by inspectors. Article 65 of the Ldoes imply some powers, however it
would be sensible for FANR to be very clear as tmtypowers it wishes its inspectors to
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have, and how in the non-nuclear power sector FANght consider empowering them with
respect to initiating enforcement actions.

It is noted that the dose limits in FANR-REG-24 t{éles 10 and 11) apply to the licensee. It
is not seen how in circumstances where the dosiéslmne exceeded that a prosecution for
causing harm would be possible. Ensuring that nt&ts of exceeding dose limits caused by
unlicensed practices can be prosecuted would befibeh. This is also addressed in the
chapter 7 on inspections.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS GSR Part 1 Requirement 30:*The regulatory body shall establigh
and implement an enforcement policy within the lleffamework for
responding to non-compliance by authorized partieéth regulatory
requirements or with any conditions specified ia &uthorization.

BASIS GSR Part 1 Requirement 31*In the event that risks are identified
including risks unforeseen in the authorization qass, the regulatory body
shall require corrective actions to be taken bytawized parties.

S18 | Suggestion:FANR should consider establishing and implemenéimplicy for
the use of enforcement measures by inspectorsdimgjuseizure of evidence
and statement gathering procedures, particularlgases where immediate
intervention for protection of persons is needethafield.

8.2. REQUIRING OF CORRECTIVE ACTION BY AUTHORIZEDARTIES

Based on the authority provided by the Nuclear LBMNR requires corrective actions based
on the severity of any non-conformance / risk digeced, using the guidance from the FANR
Enforcement Procedure. These actions range fronoracited violation to a notice of
violation, which could result in corrective actiancivil penalty or even an order to suspend
an activity.

FANR identifies non-compliances via inspectionsgtisee reports, an event at a regulated
activity or through information received (from soone outside the Authority, but with
FANR’s verification). The non-compliance is thencdmented and assessed for safety
significance per Appendix 1 of the same procedure.

The time period for an initial response is statedhie formal cover letter associated with the
inspection report. In most cases this is 30 dayseclon regarding the timing related to an
order to stop an activity is found in Section 7.M&asures to preclude recurrence are
determined by the licensee and assessed in accerdaith Section 7.9 of the FANR
Enforcement Procedure; ‘Assessing Effectivenessasfective Actions’.

In accordance with the ‘Enforcement Procedure’lidensee is required to develop corrective
actions to remedy any non-compliance. FANR assetge®ffectiveness of the corrective
actions on a sampling basis and the effectiveness lme evaluated as part of a regulatory
inspection.

The Enforcement Procedure, also discusses thigyadfithe Authority to exercise discretion
and either escalate or mitigate the enforcemerdrecbr otherwise refrain from taking action,
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due to a violation. However, stopping an activitysnbe approved by the Authority's Board
of Management, or the Director General (if deleddte the Board).

Having regard to FANR’s formal arrangements withkevant government agencies where
enforcement action requires the involvement of fhaice, justice ministry or other
authorities, besides being entitled to issue its segulation on administrative procedures
(currently under development), FANR is discussinghvihe UAE Ministry of Justice the
procedural arrangements whereby offences such aae thpecified in Chapter Ten of the
Nuclear Law, will be referred to State prosecutimalies. To this end, FANR inspectors are
to receive special training by the Ministry of Jostwith a view to enable them to be granted
powers of judicial police.

For situations deemed to be serious and considengase an imminent radiological hazard to
workers, patients, the public or the environme®NR may require the operator to curtail
activities and to take prompt actions necessargstore an adequate level of safety.

In the event of continual, persistent or extremstyious non-compliance, or a significant
release of radioactive material to the environnuer to serious malfunctioning at or damage
to a facility, the Enforcement Procedure allows FAN issue a written order to stop a
practice or work, which can take effect immediatdlige same procedure also requires that an
Order suspending or revoking an authorization/lbeear to curtail activities and to direct the
operator to eliminate unsafe conditions, must bpramged by the Board or the Director
General of FANR if so delegated.

FANR has not provided authority to inspectors tketan-the-spot enforcement actions. In
accordance with FANR General Inspection Guidelirsgghificant unresolved safety issues
shall be immediately reported to the attention led ticensee or facility management and
FANR management at the earliest opportunity

FANR has not yet applied its Enforcement Procedurdhe regulatory control of regulated
material. It was decided that, given that FANR’'gulation was new to existing users of
regulated materials and that FANR’s inspectors eédd gain experience in enforcement,
that the initial approach would be a soft form ofc@cement. FANR regulated material
inspection reports to date make ‘safety recommeémusitthat are ranked as ‘Important’ or
‘Very Important’. A response to these safety recandations is sought within a month for
Very Important rankings and two months for Impottan

FANR began to fully implement the enforcement pchoe with regard to users of regulated
material with effect from L December 2011 after some public communicatiorvities with
licence holders and additional training for inspest

In one case, FANR effectively undertook enforcemaction by refusing an applicant a
licence other than to store or export sources uinkihd remedied certain deficiencies in its
application. The sources were put under FANR seslarage.

The observation of inspection activities in the ymutlear sector provided clear evidence of
FANR ensuring that previously advised findings eparts to licensees were corrected. These
were addressed at the time of the entrance interarel confirmed during the inspection.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(3) BASIS: IAEA BSS 2011 GSR Part 3 interim Requiremerg 3The
regulatory body shall establish or adopt regulasaend guides for protection
and safety and shall establish a system to enbeieimplementation.”
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

S19

Suggestion:FANR should implement its internal action plan (FAMction
Plan) which proposes to:

complete regulation on administrative penalties fames by the end of
2012;

complete protocol on referrals to prosecution atides by end 2012;
fully implement enforcement procedures for regulateaterial users by
early 2012; and

complete protocol on referrals to prosecution atities by end 2012.
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9. REGULATIONS AND GUIDES

9.1. OVERVIEW

The Board of the FANR has the authority to issugulaions and is responsible for
developing regulatory guides. FANR is taking int@@unt, in accordance with the provisions
of the Nuclear Law (Article 38) international stands such as those issued by the IAEA, as
well as the stakeholders’ input.

Based on the provisions of the Law and after periog a review of the international
standards and of the regulatory frameworks in oflmesdictions, FANR has identified a list
of regulations needed to fully establish the reguiaframework for all relevant facilities and
activities. The development of the regulatory regients and guidelines has seemingly been
prioritized taking account of the progress in thevelopment of the nuclear power
programme.

This is a core process of FANR’s Integrated Manag@nsystem (CP.1 - Manage Regulatory
Framework for Ensuring Safeguards, Safety and 8gtur

The CP.1 process described by a flowchart and e@rszigorocedure, covers 13 steps starting
with identifying the need for a regulation or guiderough the drafting and internal/external

reviews, resolution of comments and final apprdwalthe FANR Board. The steps of the

process are only briefly described. For example cititeria for making a decision on whether
to issue a new regulation or to modify an existiagulation are not detailed and there is no
periodicity specified for the review of the regidais and guides to check whether they
remain fit for purpose. The FANR has a more dedaiteernal procedure for the development
of regulatory guides which addresses, among otblegeds, the use of regulatory documents
issued in other countries.

Once the need for a new regulation or guide istifled by FANR staff, the drafting process
starts with the identification and use of relevdAEA requirements and guidance. For
drafting regulations and guides in the nuclear poavea, FANR has made extensive use of
external technical support organizations (TSOs)aftSrare subject to thorough internal
review by those FANR departments having competeaees responsibilities in the areas
covered by the respective regulations and guides.

Although the CP.1 process flowchart does not ineladtep for formal review by legal staff,
in practice, legal review takes place before theppsed regulations are made available for
external review.

There are two stages of external consultation gadormal issuance of the regulations, one
involving other governmental agencies and one wiugl the general public. At each stage,
comments received are assessed and taken into micoguFANR. The resolution of
comments is documented.

Once formally issued, the regulations and guidespasted on the FANR website, with the
exception of those dealing with security issues Website provides also information on the
status of the development of the regulations andegu(i.e. approved, under drafting or
planned).
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As of December 2011, FANR had established 13 réiguk and five guides with an
additional seven regulations and 11 regulatory egiidnder various stages of development,
ranging from drafting to resolution of commentsnfreexternal stakeholders. The effort
deployed by FANR for the establishment of the ratarly framework in such a short period
(2009 — 2011) is commendable.

FANR has tasked a TSO to carry out a comparisoitsofegulations for nuclear power
activities with the IAEA safety standards. This was not yet finalised, but the Team was
informed the preliminary conclusion is that theseaihigh degree of consistency between the
FANR regulations and guides and the IAEA Safetyn&ads. Considerations pertaining to
nuclear power activities, made in section 9.4, ghboe expanded in the context of also being
applicable to non-nuclear power activities.

FANR has conducted training on the use of reguiat@and guides as part of the qualification
schemes for staff involved in inspection and assess, as well as for the general staff (as
part of the training on the Integrated Managemenstesn).

The UAE nuclear regulatory framework is in comptiarwith Requirements 32 - 34 of GSR
Part 1 and is generally in line with the guidanoevgled in GS-G-1.4.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GS-G-1.4, para. 3.26The regulatory body should follow fa
consistent procedure for establishing, revising aedoking regulations and
guides. A general procedure should be prepareddetdils the general format
and style of language to be used in developingeabealations and guides. Thjs
procedure should be distributed to members of ohgftvorking groups and
should be adhered to by all parties involved. Prhwes should be efficient
and flexible enough to permit revisions to be msa@s to adapt to changing
conditions or as justified by technological advasge.]”

1)

BASIS: GS-G-1.4, para. 3.28:“The regulatory body should ensure that
regulations and guides are kept up to date, andcedares should b
established for their periodic review. Experience implementing the
regulations should be examined, and any problemdifficulties which may
have arisen should be duly consider&étie status of applicable requirements
should also be examined in the light of new devedays in relation to nuclear
safety. The effect of too frequent changes on thailisy of the regulatory
system should be taken into account. However, gvergy occur which
necessitate more frequent revisions. The reasanse¥ising regulations ma
include:

N ()]

<

(2)

- changes in legislation;

- changes in the organization, responsibilities, gie or procedures g
the regulatory body;

- experience gained by the regulatory body in théarization process;

- feedback from events, incidents and accidents;

- major modification or refurbishment of a facility;

- results from research and development in fieldsvaht to safety;

- technological advances;

- the need to improve or revoke impracticable, mdileg, unenforceabls
or otherwise inadequate regulations.”

="

D
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GS-G-1.4, in para. 3.25"The purpose of the review by legal staff is
to ensure that regulations do not contain provisioimat are beyond the
(3) | jurisdiction and authority of the regulatory bogyohibited by or inconsistent
with laws or other regulations, unclear or ambiggpuor otherwise
unenforceablée

Suggestion: FANR should consider detailing its internal procexu for
elaboration of the establishment, revision and k&g of regulations
Amendments should include criteria for identifyiting need for new or revised
regulations, should specify the periodicity of theview of the current
regulations and guides and should also addredetimal review by legal staljﬁ
in the process for issuing regulations.

S20

BASIS: GSR Part 1, Req. 32, Regulations and guide$the regulatory body
shall establish or adopt regulations and guides sggecify the principles,
requirements and associated criteria for safety rupghich its regulatory
judgements, decisions and actions are based.”

(4)

BASIS: GS-G-1.4, para. 3.5:“Although the development effort may pe
lengthy, basic regulations should be establishedratarly stage. A range of
engineering factors and also judgement or probabdi safety assessments
may contribute to setting priorities for topics lbe covered by additional and
more detailed regulations and guides. These shobll sufficiently
comprehensive and should be kept up to date taeiisat all essential safety
requirements can be considered in a systematic @adérly manner in the
authorization process.”

(5)

BASIS: GS-G-1.4, para. 3.19States embarking on a nuclear programme
(6) | should consider adapting the IAEA’s safety standandregulations developed
by other States, or a combination of these [...]”

Good practice The UAE has developed, in a relatively short geiof time, a
comprehensive national regulatory framework for leaic safety. For th
establishment of its own regulatory requirement$ gmdance, the FANR has
made extensive use of IAEA Safety Standards. Thigaiton of the FANR to
take account of internationally recognized stanslamdd recommendation
such as the IAEA Safety Standards, when develogiiaghational regulation
and guidelines, is explicitly stated as a mandateguirement in the UAE
Nuclear Law.

11%

GP8

o o

9.2. NUCLEAR POWER PLANT

Existing regulations and guides are adequate ®cthrent phase of the UAE nuclear power
programme (in pre-construction stage), supportiegsafety reviews and assessments needed
in view of issuing a NPP construction licence.

The nuclear safety regulations and guides inclutii@gsrequirements, design principles and
criteria, detailed provisions for the performancel aise of probabilistic risk assessments,
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requirements on radiological protection, waste rgangent, physical protection and
management systems, as well as requirements fapplecation for a licence to construct a
nuclear facility. In particular, the regulatory dai FANR-RG-004 - Evaluation Criteria for
Probabilistic Safety Targets and Design Requiremgmbvides the basic criteria for the
regulatory review of design (including quantitatieateria), supplemented with specified
provisions from several US NRC regulations and gsiiceferenced in FANR’s guide.

FANR has plans to issue additional regulationsdanstruction, commissioning, operation
and decommissioning. A regulation on Nuclear FaciGonstruction (Reg— 07) was under
internal staff review as of December 2011, prioumalergoing external review. It is estimated
that it will come into force in the first half 0f022. The draft regulation includes mandatory
provisions for the use of lessons learned from taoson and operating experience at other
plants worldwide.

Given the ENEC’s choice of the Korean design ofribelear power plant, the similarity of
the Korean and US regulations, guides and codegitesgly facilitated FANR'’s effort to
establish the comprehensive regulatory framewokkri@latively short time.

It is considered that all relevant actions in IABafety Guide SSG-16 — ‘Establishing the
Safety Infrastructure for a Nuclear Power Prograftmge been implemented for the current
phase of the nuclear power programme (early Phasee@aring for construction).

The regulatory framework needed to support regmfateview, inspection and decision-
making for all the future licensing stages of theclear power plant project, is still to be
completed.

While FANR regulations do not include any referexydbe regulatory guides make reference
to IAEA Safety Standards, which are consensus deatsn as well as to regulatory
documents issued in other countries (e.g. regylagoides issued by the US NRC). The
actual conditions for the use of the IAEA and USQNRocuments is not formalized in the
internal guidelines, i.e. there are no provisiotatirsg how should the changes in IAEA and
NRC documents (or in their references) be takemastount and assessed for their impact on
FANR regulatory processes. Specific training shobé provided to FANR staff in the
interpretation and use of international safety déads and regulatory documents issued by
regulators in other countries, in order to ensure tonsistency and objectivity of the
regulatory processes for review and inspection,inggthese less reliant on the reviewers and
inspectors’ expert judgment.

As part of its response to the lessons learned ttmmFukushima Daiichi accident, FANR

plans to review its safety regulations and guidas NPPs by April 2012, to determine

whether changes are needed. Under consideratiothioreview are the requirements for
natural hazards such as earthquake and flood andmmde hazards as well as the
requirements for plant response to accident camdtiincluding station black-out and

mitigation of severe accident sequences. It shbeldhoted that the regulatory requirements
and guides already in place include provisions erigh features for the prevention and
mitigation of severe accidents. The planned reguratfor commissioning and operation will

also take account of any applicable lessons ledmedthe Fukushima accident.
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GS-G-1.4, para. 3.20.: If regulations of other States, usually those of
the State supplying a nuclear facility, are to lajpted, particular attention
should be paid to the legal framework of that Stadsving to difference
between States in legal and governmental infrasines, and in the structure o
7) industry and available resources, it is unlikelathhe regulatory body will b

able to adopt without revision regulations issuadanother State. In adaptin
regulations and guides issued in other Statesrebalatory body should ensu
that it understands the regulations in terms ofirthechnical background an
significance, and the legal and regulatory framekvam the State that issue
them”

()

-

Q_L.J.(.B(Q(D

BASIS: GS-G-1.4, para. 3.21..In adapting IAEA safety standards or
regulations of other States, the regulatory bodyusth:

@ |[.]

— promptly evaluate amendments made to the refereegulations of
standards and issue amendments to its own regakatas appropriaté

Suggestion: FANR should make provisions to ensure staff isngd in the
technical background and significance of those le¢gty documents issued |n
S21 | other jurisdictions and referenced / used in FAN&sdelines. FANR should
also take measures to regularly monitor changéisase referenced documents
and evaluate potential implications for their owndglines.

BASIS: GS-G-1.4, para. 2.13.:The system of regulations should provide
advance information to the operator on the requeets for each major stage
(11) | of authorization. This will assist the operatomake sound plans and decisigns
with respect to safety in the siting, design, camt$ton, commissioning,
operation and decommissioning or closure of a rarclacility.

Suggestion:FANR should continue the process for completing fiagulatory
framework, in such a manner that all regulationd guides needed to support
regulatory review, inspection and decision-making & place before the
related licensing stages of the nuclear power ganject.

S22

9.3. NON-NUCLEAR POWER ACTIVITIES

FANR has completed its ‘Basic Safety Standardsulagpn (FANR-REG-24: “Basic Safety
Standards for Facilities and Activities involvin@nizing Radiation other than Nuclear
Facilities”) based largely on the new IAEA BSS aoovering radiological protection.
However, the Team has observed that not all theessaaee fully covered.

FANR has also adopted TS-R-1 as the UAE transpegulation. A regulation for radioactive
waste management, including provisions for disobsrgnd clearance is planned. The Team
was informed that supporting guides for radiatiootgction and transport are well advanced.
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9.4. FURTHER CONSIDERATIONS ON REGULATED ACTIVITIES

9.4.1. Discharges

The main safety requirements relating to regulatsdharges and control are established in
FANR-REG-24 “Basic Safety Standards for Facilitasl Activities using lonizing Radiation
other than Nuclear Facilities” (2010) and in FANE®11 “Radiation Protection and
Predisposal Radioactive Waste Management in NuElaailities” (2010). These regulations are
complemented with FANR REG-04, “Radiation Dose lisvéand Optimization of Radiation
Protection for Nuclear Facilities”.

The Team noticed that guidance on the implememtaifdhese safety requirements needs to
be expanded for the users to understand how to lgomigh them. FANR plans to develop a
regulation on control of discharges from facilitiether than nuclear facilities. It was noted
that requirements are already in place in FANR-RHEGA safety guide to help users in the
implementation of these requirements may be beakfithis safety guide could be based on
the IAEA Safety Guide “Regulatory Control of Raditise Discharges to the Environment”
WS-G-2.3, and its supporting IAEA Safety Reporti&:No 19 “Generic Models for Use in
Assessing the Impact of Discharges of Radioactiuesg&nces to the Environment”.

The Team was informed that the regulation on cémfalischarges for Braka NPP (being
licenced based on the construction licensing aptitin) adopts those regulations used by the
Regulatory Body in the vendor country of origin (RBOY. The annual average liquid and
gaseous release source terms are based on thes reeat PWR-Gale programme using
NUREG-0017 and ANSI/ANS 18.1 methodology.

9.4.2. Classification of Radioactive Waste

The Team was informed that radioactive waste froenNPP is classified and processed for
operational purposes in accordance with 10CER61

For regulated materials no classification or cateegtion of radioactive waste has yet been
established.

It was noted that classification for long-term mgemment of radioactive waste needs to be
developed. The Team was informed this regulatiorpleaned in the short term. The
classification scheme should be in accordance INEA Safety Standards and should take
into consideration statements given in the Natidhaicy and Strategy for the Management
of Radioactive Waste currently under development.

Regulation for the Safe Management of Radioactive Aste
Safety requirements for the safe management obaative waste are discussed below:

® [Reference: Licensing Application Categorizatioeprt]. BNPP Preliminary Safety Analysis Report AlR$
Chapter 11 states that the effluents during noopatation and anticipated operation occurrencegpbowith
ROK Mest Notice 2008-31, “Standards for Radiatisat&ction” (comparable with 10 CFR 20 Appendix B
except it is based on ICRP-60 and -72 dose metbggiohther than ICRP-30 that 10 CFR 20 is based on)

® “Licensing Requirements for Land Disposal of Radiive Waste” requirements, ROK MEST Notice 2008-69
“Regulation on Packaging and Transportation of Baclive Material”’, and USNRC Branch Technical Rosit
ETSB 11-3, “Design Guidance for Solid Radioactivadté¢ Management Systems Installed in Light-Cooled
Nuclear Power Reactor Plants”
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Nuclear power practices

The Regulation for Radiation Protection and Premigp Radioactive Waste Management in
Nuclear Facilities (FANR-REG-11) establishes speciéquirements for radiation protection
and predisposal radioactive waste management sudsetp the receipt of nuclear fuel and
during the operation of nuclear facilities. It cdempents FANR Regulation for Dose Limits
and Optimization of Radiation Protection, (FANR-RB®, and FANR Regulation for
Emergency Preparedness at a Nuclear Facility, (FAREG-12). FANR-REG-11 covers
only the overarching safety requirements for preassl management of radioactive waste
established in IAEA GSR Part 5. It is generic angesgformance-type document and thus,
may create problems when the qualification of therators and regulators are not at the same
level.

Special attention deserves requirements relatéketoesponsibilities of the operator missing
in the FANR-REG-11 such as:

* To create and maintain an updated inventory ofréltkoactive waste generated and
managed in the facility, and

* to develop and implement a strategy or programméh® management of radioactive
waste.

Non-nuclear power practices

The scope of the document ‘Basic Safety Standaydg$-&cilities and Activities involving
lonizing Radiation other than in Nuclear FacilitiSANR-REG-24) are the activities,
sources and facilities other than those considenaedear facilities or nuclear materials.
FANR REG-24 covers the main requirements on waafetys contented in the recently
approved IAEA GSR Part 3 FANR has not incorpordtesl specific requirements of Para
3.131 that registrants and licensees, in cooperatith suppliers, as appropriate; “... shall
ensure that activities for the predisposal and mement of and for the disposal of
radioactive waste are conducted in accordance thighrequirements of applicable IAEA
standard¥, and in accordance with the authorization”. Fotr&¥ clarified that requirements
on the predisposal management of radioactive vaastestablished in GSR Part 5 and for the
disposal of radioactive waste are established iR B&rt 5. This means that the GSR Part 5
requirements 6, 9, 10-22 and 22 on predisposal gamnent of radioactive waste are not
included in the GSR Part 3 These requirements rmportant for facilities like research
reactors, nuclear medicines departments, radiaaptiedisposal management facilities.

Attention should be also paid to the safety regunéets and recommendations for safe storage
of radioactive waste as the disposal policy i$ stt established in UAE.

The definition of the nuclear facility in the Law restricted to facilities that contain only
nuclear material, i.e. fissionable material. Thaghm lead to improper licensing procedures
for the predisposal and disposal of radioactiveteya®lated activities and facilities, where
primarily radioactive material will be handled. émnder to be compliant with the relevant
IAEA Standards on waste treatment facilities thtisagion should be clarified.

Clearance

The UAE legal and regulatory framework does noirgetlearance and for this reason the
definition of radioactive waste is also unclear.eTRuclear Law No 6 of 2009 defines
radioactive waste as “Waste that contains, or igacninated with, radionuclides or activities
greater than levels as established by the Authoridydefinition for clearance was attempted
in FANR-REG-11 for nuclear installations, but thgen definition complicates the existing
situation. Article 22 (1) is in contradiction with thaefinitions for “radioactive waste” and
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“clearance” accepted internationally, and a resilltcreate complications for clearance and
disposal of radioactive material.

Moreover Article 22 (2b) establishes that for mialerto be cleared; “The activity
concentration of an individual radionuclide does exceed the relevant level in Tables 1 and
2 of IAEA Safety Standard RS-G-1.7 ‘Applicationtbie Concepts of Exclusion, Exemption
and Clearance™. It must be noted that the valuesgnted in IAEA Safety Guide RS-G-1.7
were reviewed and updated to be included in the remsed BSS (GSR Part 3). These
revised and updated values for clearance and examiptels are already included in Tables
I-1 and I-2 found in the recently approved FANR-RE&Gand which were included without
defining “clearance”.

Finally, Article 22 (3) repeats the same wordintaklshing that “The licensee shall record
the details of any radioactive waste that is clédrem regulatory control and disposed of at
any waste facility”.

In conclusion, the clearance and clearance levedscarrently defined only for nuclear
installations and the definition of radioactive weag not consistent with the internationally
accepted definition.

9.5. DECOMMISSIONING

There are currently no FANR safety regulationsdecommissioning of regulated facilities.
Only FANR-REG-11 establishes that “The licenseesponsible for the safety of predisposal
radioactive waste management facilities and a@#/itThe Licensee shall carry out safety
assessment and shall develop a safety case fordatified waste stream, and shall ensure
that the siting, design, construction, commissagerating, shut down and decommissioning
of the predisposal radioactive waste managemeiiitizis carried out in compliance with
this regulation”.

FANR-REG-11 in Article 20 (2) establishes that “Tiieensee shall include in the safety case
a description of how all the safety aspects of gle, the design, operation, shutdown and
decommissioning of the facility and the managec@itrols satisfy the requirements of this
regulation”.

FANR-REG-06 “Regulation for the Application for akence to construct a Nuclear Facility”
requires preliminary information on decommissionagd the end life including how the
design supports safe decommissioning. Finally FARNR-001 in Article 8 (11) gives
recommendations for the development of the predapradioactive waste management of
decommissioning from the design stage.

No other safety requirements exist for the decorsimisng of nuclear installations and other
facilities in general. The Team was informed thia¢ tdevelopment of a regulation on
decommissioning is in the plan.

9.6. EXISTING EXPOSURE SITUATIONS
The Team observed that safety requirements edtadlisn the GSR Part 3 on existing

exposure situations as well as for emergency expasituations were not considered in the
development of the regulation FANR-REG-24.
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(12)

BASIS: GSR Part 3, Req. 3I'Relevant parties shall ensure that

radioactive waste and discharges of radioactiveenat to the environmen
are managed in accordance with the authorization.”

S23

Suggestion:FANR should consider developing a safety guidadssist user
in complying with safety requirements on controldigcharges for facilitie
with regulated materials.

(16)

BASIS: GSR Part 3, Req. :“The government or the regulatory body sh

determine which practices or sources within praesgiare to be exempted
from some or all of the requirements of these Stedwd The regulatory body
shall approve which sources, including materialsl @bjects, within notified

practices or authorized practices may be cleareanfregulatory control.”

(17)

BASIS: GSR Part 1, Req. ZThe government shall establish and maintai

an appropriate governmental, legal and regulatorgniework for safety
within which responsibilities are clearly allocated

. 2.5 -The government shall promulgate laws andutgs to make
provision for an effective governmental, legal aadulatory framework for

safety. This framework for safety shall set outftilewing:

... (2) The types of facilities and activities the¢ ancluded within the scop
of the framework for safety;...

... (17) The criteria for release from regulatory taf...."

R9

Recommendation: FANR should review the existing regulatory framekv
for safety and define according to the IAEA SafStgndards, the concep

of exemption, clearance and radioactive wastelfgractices and activities|

(18)

BASIS: GSR Part 1, Req. 10°The government shall make provision for {
safe decommissioning of facilities, the safe mamege and disposal ¢
radioactive waste arising from facilities and adirs, and the safs
management cfpent fuel.”

(19)

BASIS: WS-R-5, para 3.5The regulatory body is responsible for ti
regulation of all phases of decommissioning, fronitidl planning to
termination of the practice or final release of tfaeility from regulatory
control. The regulatory body shall establish thefea standards an
requirements for decommissioning, including managenof the resulting
radioactive waste, and shall carry out activitiesensure that the regulatot
requirements are met.”

S24

Suggestion:FANR should develop a regulation establishingrtian safety
requirements for all phases of decommissioning Ibtypes of regulateg
facilities. This should include requirements foe theriod after permane
shutdown of a facility at the end of its operatiolifatime.

(20)

BASIS: GSR1 Part 3, Req. 47, para. 5.3'5.3. The government sha
include in the legal and regulatory framework faopgection and safety (se
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

Chapter 2) provision for the management of exis@xgosure situations.
The government, in the legal and regulatory franwas appropriate:

(@) Shall specify the exposure situations that iaduded in the scope of
existing exposure situations;

(b) Shall specify the general principles underlythg protection strategie
developed to reduce exposure when remedial actdadsprotective action
have been determined to be justified;49

U

(c) Shall assign responsibilities for the estabignt and implementation pf
protection strategies to the regulatory body and dther relevant
authorities50 and, as appropriate, to registrarisgnsees and other parties
involved in the implementation of remedial and potive actions;

(d) Shall provide for the involvement of interestegrties in decisions
regarding the development and implementation otgmtion strategies, as
appropriate.”

Recommendation: FANR should develop regulations covering the main
R10 | requirements for the regulation and control of &xgs exposure situations
established in the IAEA Safety Standards GSR Rart 3

Safety Assessment

There are currently no requirements in FANR Reguat on the safety assessments to be
performed for the following facilities and actias:

» Facilities for radioactive waste management whewtoactive waste is treated,
conditioned, stored or disposed of.

* Any other places where radioactive materials aredgpced, processed, used,
handled or stored.

» Irradiation facilities for medical, industrial, ®arch and other purposes, and any
places where radiation generators are installed.

 The production, use, import and export of radmatieources for industrial,
research, medical and other purposes.

» The transport of radioactive material.

* The decommissioning and dismantling of facilitiewl dhe closure of repositories
for radioactive waste.

» Activities for radioactive waste management sucthaslischarge of effluents.
* The remediation of sites affected by residues fpaist activities.

All the above facilities and activities may be metsin the inventory of licensees, practices
and sources under the regulatory control of FANRisTmeans that the safety of these
activities and facilities should be assessed befpemting an authorization and it is the
responsibility of the applicant to develop the saBessessment that will be reviewed later by
the regulatory body.

The regulation “Basic Safety Standards for Faetitiand Activities involving lonizing
Radiation other than in Nuclear Facilities” (FAN-BE4) mentions safety assessment only
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once without defining its scope and content as lane in the IAEA Safety Requirements
GSR Part 3, GSR Part 4 and GSR Part 5.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

BASIS: GSR 1 Part 3, Req. 13 The regulatory body shall establish and
(21) enforce requirements for safety assessment, angdirson or organization
responsible for a facility or activity that givese to radiation risks shall
conduct an appropriate safety assessment of thiktyaor Activity.”

Recommendation: FANR should develop a set of regulations for safet
R11 | assessment for all regulated facilities and aadwitaking into account ja
graded approach.
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10. EMERGENCY PREPAREDNESS AND RESPONSE

10.1. BASIC RESPONSIBILITIES

The United Arab Emirates has established a legislaframework for emergency
preparedness and response in conformity with Reougint 8 of GSR Part 1. The operational
and implementing aspects of this framework are déior still need to be developed and
implemented. Thus, conformance with many requirdmehGS-R-2 has yet to be reached.

The Nuclear Law sets the main provisions relatedht® role and responsibilities of the
Authority (FANR) for emergency planning, preparestheand response, as well as
requirements for licensees. The UAE recently isdtederal Law by Decree No. 2 of 2011
establishing the National Emergency, Crises and Disasters Managem&athority
(NCEMA) furthering legislative responsibilities this area. NCEMA reports to the Supreme
National Security Council.

NCEMA has leading role in the following tasks aedponsibilities:

» developing and coordinating the strategic plan;

» development of national response capabilities;

* preparing a register of risks and threats at ttiemal and local levels;

* managing emergencies, crises and disasters;

» coordinating the roles of state concerned agermktieag emergencies;

» participating in preparing and coordinating theessary emergency plans;

» proposing and developing policies, safety measypesfessional and institutional
safety and security standards;

» establishment of necessary criteria to evaluateguhares for managing emergencies;

* preparing, coordinating, and implementing exergises

» proposing legislation and regulations.

With regard to the nuclear power programme, FANR bampleted and promulgated a
regulation for emergency preparedness for nuclaaitittes (FANR-REG-12) that imposes
requirements on the operator essentially for orgaening. Initial assessment of the onsite
emergency planning will take place within the canbtef review and assessment of the
construction licence application. Approval by FAMIRthe onsite emergency plan is a pre-
requisite to commissioning under the Nuclear Lawl &ANR will expect that the offsite
planning, co-ordinated with the onsite plan, woldd completed and exercised before
commissioning is licenced.

FANR’s radiation protection regulation for users mfgulated material (FANR-REG-24)
requires that licensees prepare and maintain angemey plan commensurate with the nature
and magnitude of the risk involved. However, thegulation is not sufficient to effectively
regulate all important aspects of emergenciesaelad radiation sources. FANR recognized
and addressed this issue by preparing draft guedmnclarify the obligations of the licensee.

FANR is identified as the UAE national warning poend national competent authority
(domestic and abroad) for the Early Notificatior assistance Conventions.
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Nuclear Emergency Preparedness Coordination Committe (NEPCC):

With regard to offsite planning for nuclear facég, in accordance with the Nuclear Law,
ENEC is working with NCEMA, CNIA and the Western gien Municipality through a
Nuclear Emergency Preparedness Coordination CoeenifNEPCC). FANR is also a
member of this Committee, particularly in its staty role as cooperating and advising
Government agencies on, inter alia, emergency pedpass and response.

The Team has found the establishment of NEPCC egoedinating body to address the
interfaces between the on-site and off-site plars ta coordinate to be very good move at
this stage of development.

Radiation Protection Committee (RPC):

The FANR Board of Management has this year estadidisa national Radiation Protection
Committee, gathering representatives of FANR, NCEMAalth and environment ministries.
This Committee has to establish national radiatotection guidance for emergency
response.

Chemical, Biological, Radiological, Nuclear (CBRNCommittee:

is a committee of all relevant government agenéiesluding FANR) that is addressing
emergency response planning for ‘CBRN’ emergencies.

The Team has observed that responsibilities, raled organizational relationships and
interfaces between all the response organizatianged to be clarified.

The CBRN Committee is collecting and discussingrtfles and attributions of the different
organizations. It will be part of the national sfieglan addressing radiation emergencies.

A national plan dealing with radiation emergendagestill to be established (see below item
10.13).

A MoU between FANR and NCEMA is in preparation amil address the two agencies’
responsibilities for emergency planning. Also, FANRends that the newly established
Radiation Protection Committee will be the mechante include many of the requirements
of GS-R-2 into national planning and response gearents.

Approval by FANR of the on-site emergency plan igre-requisite to commissioning under
the Nuclear Law (see above).

FANR has established an emergency response prandssupporting procedures within its

integrated management system and proposes toisstaldFANR emergency response centre.
More detailed internal planning for FANR’s emerggnpreparedness and response is
underway

FANR envisages substantial progress in all of tlasas by 2013 and the UAE will consider
seeking an Emergency Preparedness Review (EPRESAianito review and assess the
arrangements in place at that time.

FANR has drafted guidance for licensees (FANR R@}Q@0 help licensees complying with
FANR-REG-24 requirements. This guidance includesvigions related to Emergency
Preparedness and Response (EPR).

FANR closely follows the implementation of the IAEAction Plan on Nuclear Safety and
intends to reasonably apply all relevant lessoambd from the TEPCO Fukushima Daiichi
nuclear emergency, both on a facility (Braka NRi) a national level.
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) | BASIS: GS-R-2 para. 3.1.:The national co-ordinating authority and the
response organizations shall ensure that the aresmmgnts for response to|a
nuclear or radiological emergency are co-ordinateiih the arrangements far
response to conventional emergencies. The regyidiody shall ensure that
the co-ordinated arrangements are implemented aatetyuby the operators.

S25 | Suggestion: FANR and NCEMA should as soon as possible finabrel
implement the Memorandum of Understanding (MoU).e TMoU should
consider the issues of public communication andaufperation between the
Emergency Operation Centres of NCEMA and FANR.

(2) | BASIS: GS-R-2 para. 3.3"It is presumed that the State will have determined
in advance the allocation of responsibilities fohet management of
interventions in emergency exposure situations é&etvthe [regulatory body],
national and local [response organizations] and ¢oators]”

(3) | BASIS: GS-R-2 para. 5.6.“The organizational relationships and interfaces
between all the major response organizations dialkkstablishet

R12 | Recommendation: The Government should make sure that tlodes,
responsibilities and organizational relationshipd aterfaces between all the
response organizations should be clarified, agee®t formalized as soon as
possible

S26 | Suggestion: The Government of the UAE should consider invitiag
Emergency Preparedness Review (EPREV) mission tipocompletion of the
national and local off-site radiation emergencynpla

v

10.2. ASSESSMENT OF THREATS

Article 8 of FANR-REG-12 requires thathe Licensee shall conduct an assessment of the
potential emergencies associated with the nucleeifify and shall include this assessment
in its emergency plan...’

At the national level there is a document dealinily Whe assessments of hazards that could
cause mass casualties. In addition FANR has sahet€BRN Committee the information
on hazard assessment related to regulated adtivittee CBRN Committee will compile the
information for inclusion in the future nationabiation emergency plan.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(4) |BASIS: GS-R-2 para. 3.15: “The nature and extent of emergency
arrangements [for preparedness and response] sfmttommensurate with the
potential magnitude and nature of the [threat]...@sated with the facility o
activity.” The full range of postulated events $ha considered in the threat
assessment. In the threat assessment, emergemadddng a combination of g
nuclear or radiological emergency and a conventiosmergency such as an
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

earthquake shall be considered. Any threat assediatith nuclear facilities in
other States shall also be considered. In the thasaessment any populations
at risk shall be identified and, to the extent pi@able, the likelihood, natur
and magnitude of the various radiation related #tseshall be considered. The
threat assessment shall be so conducted as toda@vibasis for establishin
detailed requirements for arrangements for prepaess and response

categorizing facilities and practices consistenthwthe five threat categorigs
shown in Table I [of GS-R-2] .”

D

=]
< Q

R13 | Recommendation: Organisations, involved in emergency planning, usth
finalize the assessment of hazards at the natiewal properly taking intg
account radiological hazards in accordance withRG&-

O

10.3. EMERGENCY MANAGEMENT AND OPERATIONS

The coordination arrangements between off-siteamndite responses for the proposed Braka
NPP are being addressed in the first instance blyQEthat has been established under the
chairmanship of ENEC (see above).

Coordination between the various response orgaoimis being addressed by the CBRN
Committee and will be approved by NCEMA and theidtal Supreme Security Council.
The national emergency response is expected todrdinated by NCEMA.

FANR has internal procedures related to emergeneparedness and response. These
procedures address FANR's role in coordinatingws response with the on-site and off-site
responses.

10.4. IDENTIFIYNG, NOTIFYING AND ACTIVATING

The coordination arrangements between off-siteandite responses for the proposed Braka
NPP are being addressed in the first instance blyQEEthat has been established under the
chairmanship of ENEC (see above).

The coordination between all response organizatisnbeing addressed by the CBRN
Committee and approved by NCEMA and the Nationgbr&me Security Council. The
national emergency response is supposed to beinated by NCEMA.

FANR has internal procedures related to emergeneparedness and response. These
procedures address FANR's role in coordinatingwa response with the on-site and off-site
responses.

10.5. TAKING MITIGATORY ACTION

These requirements (4.35, 4.36) are being addresspdrt of on-going UAE national nuclear
and radiological emergency response planning.
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This is assumed to be the prime responsibilityhef dperator. The on-site emergency plan
should conclude the necessary provisions; FANRthasobligation to review and approve
these provisions.

10.6. TAKING URGENT PROTECTIVE ACTION

The issue of establishing optimised national irgation levels is not yet solved. FANR
intends to address it through the UAE Radiatiortdatcon Committee.

Regarding the arrangements to be made for effégtimaking and implementing decisions on
urgent protective actions to be taken off the gsite, Nuclear Law (Article 49) requires the
establishment of emergency zones (defined consistéh GS-R-2) for the purpose of
determining the actions to be taken by the compedemhorities to protect population,
property and the environment. The necessary onrsgairements are included in FANR-
REG-12. This issue will be addressed through tbhegss involving the NEPCC.

The team had the opportunity to visit the siteh&f Braka NPP under construction and noted
that the surroundings of the site appear not tqpdyeulated at all. The closest permanent
settlement is more than 20 km away. This fact diepl the emergency preparedness
planning considerably. In implementing Article 23 the Nuclear Law, the UAE
Government should keep an exclusion zone aroundsiteeas big as possible, preventing
developments that would unnecessarily increaspdbalation.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

() BASIS: GS-R-2 para. 4.45'0Optimized [national] intervention levels [fo
taking urgent protective actions] shall be [estabkd that are in accordange
with international standards...”

S27 Suggestion: FANR, with other relevant stakeholders and throute
coordination of the Radiation Protection Committeleould continue to work
towards the establishment of national interventievels for application ir
emergency situation, in compliance with the intéomal standards.

S28

Suggestion: The Government of the UAE should consider estaipigskan
exclusion zone around the NPP site to prevent éveldpments which woul
unnecessary increase the population density andpleate emergency
planning

|®X

10.7. PROTECTING EMERGENCY WORKERS

To address the arrangements to protect emergendiergoin accordance with international

standards, FANR-REG-12 (Article 7) requires that thcensee shall ensure that no
emergency worker is exposed in excess of the stdrdtzse limits for exposure of workers

except for exceptional circumstances where the arsrgive informed consent and are, to the
extent possible, trained in the actions to be ua#éen.
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Worker dose limits for regulated materials licenees provided in FANR-REG-24 which
does not deal with exposures resulting from an gamay. Draft RG-007 documents that in
the case of an emergency FANR would apply FANR-REGArticle 7 as above.

This issue is not yet fully resolved; the referdocument should be issued as soon as
possible.

For other arrangements regarding the adoption toémel guidance for managing, controlling
and recording the doses received by emergency w&rk&NR still needs to establish tools
and means to meet this requirement (see also reeadations in Section 12.2).

10.8. ASSESSING THE INITIAL PHASE

Article 9 of FANR-REG-12 requires that ‘the EmerggnPlan shall include predefined
Emergency Action Levels (EALs). These EALs will based on the abnormal conditions for
the Nuclear Facility, security related concernsleases of Radioactive Material,
environmental measurements and other observableatimhs and will make use of
Operational Intervention Levels (OILs) as appragria

Working with the Radiation Protection Committee (3Rand the NEPCC, FANR intends to
assist in the process of adopting operational vetgron levels which are to be used in the
initial phase of a radiation emergency. The OlLsewlestablished will be included in the
national radiation emergency plans.

One of the actions in the FANR Emergency ResponseeBure is to provide technical
advice and support first responders as neededthatdoordinating authority (NCEMA) takes
command. This requirement will be taken into ac¢anfurther detailed planning.

10.9. MANAGING THE MEDICAL RESPONSE

The health department is represented in the NEPM®E.capabilities to deal with medical

emergencies both on site and at the hospital Eneehot yet established. During the NEPCC
meeting, a request has been addressed to the I&&r&gentative for training medical staff on
this issue.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(6) BASIS: GS-R-2 para. 4.77'Arrangements shall be made for medical

personnel, both general practitioners and emergestaff, to be made aware pf
the medical symptoms of radiation exposure antd@gppropriate notification
procedures and other immediate actions warrantednficlear or radiologica
emergency is suspected.”

7) BASIS: GS-R-2 para. 4.80:“Arrangements shall be made at the national

level to treat people who have been exposed oranuntated. These shall
include: guidelines for treatment; the designatioh medical practitioners
trained in the early diagnosis and treatment of igidn injuries; and the
selection of approved institutions to be used lieréxtended medical treatment
or follow-up of persons subjected to radiation esqgo@ or contamination. This
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

shall also include arrangements for consultation toeatment following any
exposure that could result in severe tissue damageother severe
deterministic health effects with medical practigos experienced in dealing
with such injuries’

~

Recommendation: The Government of the UAE should establish a mimm
medical capability at the national level to facedmal emergencies, at the
hospital level and by medical first responders. Siaeration should be given 1o
educating and training medical professionals tomgaze the symptoms of
radiation injuries.

R14

10.10. KEEPING THE PUBLIC INFORMED

The Nuclear Law requires that the licensee in cdse accident must immediately warn the
population and municipalities within the emergemoypes and other competent authorities.

FANR has established an emergency communicatioasegure, which addresses public
communication, but recognises that this should peirae responsibility of the coordinating
authority (NCEMA).

According to the Nuclear Law Article 5.12 “FANR $ha. have the power to ... provide
governmental bodies, national organizations, irdgonal organizations and tipeiblic with
information on incidents and abnormal occurrenees| other information, as appropriate”.
This functionality is to be established, the cqomesling plan and procedures are to be
completed and coordinated with NCEMA.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

) BASIS: GS-R-2 para. 4.83:‘Arrangements shall be made for: providing

useful, timely, truthful, consistent and appropeiaformation to the public i
the event of a nuclear or radiological emergencgsponding to incorreg
information and rumours; and responding to requdstsanformation from the
public and from the news and information media.”

— )

BASIS: GS-R-2 para. 4.96 :Arrangements shall be made for responding to
public concern in an actual or potential nuclear @diological emergency.
Preparations shall include arrangements for prompkplaining any healt
risks and what are appropriate and inappropriaterqmnal actions for
reducing risks. These arrangements shall includenitoong for and
responding to any related health effects and preéngrinappropriate actions
on the part of workers and the public. This shadllide the designation of th
organization(s) with the responsibility for idemgtiig the reasons for sug
actions (such as misinformation from the media wunours) and for making
recommendations on countering them. How these nemstdations are to be
included in the national emergency response shagecified.”

(9)

-

S o

Suggestion:FANR should consider developing a communicatiom gkking

S29 | ) L .
into account the psychological consequences oétiadi emergencies.
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10.11. TAKING LONG-TERM PROTECTIVE ACTION

Arrangements for agricultural countermeasures dedsetting of Operational Intervention
Levels will be addressed through the Radiationd@tain Committee.

10.12. ORGANIZATION

The organizations involved in the national emerggireparedness and response scheme, as
well as their roles and responsibilities, interfaaad concepts of operation are described in
sub-chapter 10.1 above.

Article 14 of FANR-REG-12 requires that ‘the licerms shall establish organisational
arrangements consistent with its Management Sydtamcoping with the emergencies
described in Article 9 of this regulation. The agaments shall be described in the
emergency plan, including definition of authoritiessponsibilities, and duties of individuals
assigned to it and the means for notification ahsindividuals in the event of an emergency’.

FANR is addressing its own detailed organisati@mal staffing arrangements for emergency
response. The operational arrangements are yetéstablished and tested through exercises.

10.13. PLANS AND PROCEDURES

Requirements regarding the onsite plan and offdéa are addressed in FANR-REG-12 for
the NPP licensee. FANR has an emergency responseesy within its integrated
management system and some procedures and is wadwards the detailed elaboration of
these plans.

A national emergency plan addressing all types miergencies exists and has been
operational since 2003. A new draft of this plamasv being circulated to relevant national
organizations by NCEMA for review and comments. FRAM its review should make sure

that the radiation emergencies are well identifiader the scope of this plan.

The CBRN Committee is contributing to the natioredliation emergency plan (roles and
responsibilities, comprehensive hazard assessroapdbilities and resources). It is foreseen
that this plan will be approved and issued in 2844 the off site plan of the NPP in 2015.

These various plans have to be integrated and irated.

For the establishment of national radiation emergguian it has been suggested to use, as
guidance, the IAEA documents (EPR METHOD 2003).

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(10) BASIS: GS-R-2 para. 5.13"Plans or other arrangements75 shall be mgde
for co-ordinating the national response to the ramgf potential nuclear angd
radiological emergencies...”

BASIS: GS-R-2 para. 5.14"Each response organization “shall prepare|a
general plan or plans for coordinating and [perfang their assigned
functions...”

(11)
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

R15 Recommendation: The Government of the UAE should ensure that theg
and procedures for coordinating national respobhased on a comprehensi
assessment of hazards and coordinated with otlevarg and existing plan
are established and completed by the indicated lidead Each respons
organization should prepare its own plan for camating and performing the
assigned functions.

< -

e
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10.14. LOGISTICAL SUPPORT AND FACILITIES

FANR is developing capabilities for environmentah&illance and emergency response.

Although the national early warning network is untlee Ministry of Defence, FANR will
focus on the Braka NPP environmental monitoringulgh a ring network. FANR has its own
network with eight stations installed, five in sige and 22 under acquisition through IAEA.
There are on-going discussions with the MinistryDeffence to make the data obtained from
FANR network available for this Ministry. FANR igpgrading some of the stations under
acquisition into five mobile stations and five gias with gamma spectrometry.

With the Institut de Radioprotection et de Suretécldaire (IRSN), France, FANR is
establishing a laboratory with the full range ofdicanalytical capabilities (gamma
spectrometry, alpha, beta-counting system, liqusthtdlation, alpha spectrometry) and
mobile laboratory. It is planned that these labmras will be installed and operational by
2014. However, two gamma spectrometry systemalegady installed and operational, one
at Khalifa University and another at the Environta¢Agency of Abu Dhabi.

An Emergency Operation Centre (EOC) is being estadd in FANR Headquarters. It is
foreseen that it would be operational by 2014. ViodJ between FANR and NCEMA should
address the issue of cooperation between the EINCBEMA and the EOC of FANR.

Finally, FANR will receive training on several codalculations on environmental impact
studies and dose calculations with the suppotisof $O (US/ BNES/ISL).

The available resources of FANR should be conster® the response capabilities when
establishing the national plan and off site plan.

10.15. TRAINING, DRILLS AND EXERCISES

The Nuclear Law requires training of employees glesied to perform functions in the

facility's emergency plan. Similarly FANR-REG-12 cadsses these requirements for the
licensee of the nuclear facility. The assessmerthisf training against the requirements in
GS-R-2 should be made (and planned) by FANR inerevig the Emergency Plan prior to

commissioning.

Similarly, the Nuclear Law requires that the emayeplan be ‘practically tested’ prior to
commissioning and during the course of operatiotheffacility. Article 17 of FANR-REG-
12 also requires that:

‘The licensee shall conduct periodic drills of itme¥gency plan to ensure that its employees
are familiar with their specific emergency respodsiies.

The licensee will conduct appropriate drills invioly the employees who have defined roles
in the emergency organisational arrangements quirtd assure the effectiveness of the
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emergency plan.

The licensee shall review the results of theselsdidnd any necessary retraining or
corrections to the emergency plan will be madeHhgy licensee who will also communicate
any relevant findings to the competent authorities

However, the response organizations still needtabdéish and conduct a training programme
and an exercise programme in cooperation and aaatrdn with NCEMA.
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11. THEMATIC AREAS: CONTROL OF MEDICAL EXPOSURE

11.1. RESPONSIBILITIES OF THE GOVERNMENT SPECIFICOT MEDICAL
EXPOSURE

The requirement to ensure optimized radiation ptaie outcomes for all radiation practices
conducted in the UAE also places the responsibiity FANR to regulate the medical
radiation sector. The legislation in place makes ¢kear and it is expected that changing from
historical arrangements whereby medical radiaticeciices were regulated via respective
Health Agencies to being regulated by FANR will @egarily involve not only changes in the
understanding by the medical radiation sector aFAbIR’s role as the “new” radiation
regulator for medical radiation practices but af#8NRs development of new information,
advisory material and regulatory guidance for thedlimal sector ( where such material does
not already exist or requires updating). FANR-REGH2oadly reflects the requirement of
GSR Part 3, paragraph 3.146-3.148.

FANR and Health Authorities may need to clarify h&A&NR will give effect to its legal
responsibilities for ensuring radiation safety e tmedical radiation practice sector. To this
end a MoU is a good starting point in order to @atity. It is expected that over time such a
MoU will evolve to the point where FANR can exeecislll and exclusive regulatory control
of medical radiation practices.

While prime responsibility for radiation safety t®swith those organisations and persons
conducting the radiation practice as an integral @lthe respective medical practices, FANR
should be ensuring competence of those personsrpwiniy radiation practices as FANR has
exclusive regulatory control authorising radiatextivities. This is supported by the fact that
the GSR Part 3 definition of “activities” specifiyaincludes medical and research purposes
(as denoted by footnote 5 on page 2). FANR, asstile regulatory body for radiation
protection within the UAE by virtue of the Law NB, is therefore the regulator for radiation
practices conducted within the medical sector. &shsFANR should, over time, ensure that
within the requirements of both the Law No. 6 anANR-REG-24 that appropriate
authorisations, as required, are in place for asggions and people involved in the conduct
of radiation activities so as to ensure that FANR'sponsibilities to ensure radiation health
protection are effected.

11.2. RESPONSIBILITIES OF THE REGULATORY BODY SPHEHIC TO MEDICAL
EXPOSURE

The question of authorization of medical radiatipractices is clear from the existing
legislation, however, there exists a perceived td#Hadarity among medical radiation practices
regarding who the regulator for radiation safetynadical practices is and which authority is
responsible for ensuring radiation safety regulateguirements are met. It is understood that
some form of licences are issued by the Health @utth of Abu Dhabi (HAAD), Dubai
Health Authority (DHA) and the Ministry of HealtiMOH) and that some licences have
specific requirements, for example, for radiatiomekling. Given FANR’s role, it is
considered that FANR should be increasing effasterigage the medical sector including
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other health regulatory authorities with a viewclarifying the role of FANR as the regulator
for the radiation component of medical practic&y (vay of comparison: FANR does not

regulate the oil production sector, but FANR doegufate radiation activities within the oll

production sector). The currently perceived fragtagon of radiation controls is not

envisaged to aid policy consistency with respecthi practical application of a common
platform of radiation controls throughout the UAEedical sector. Comments concerning
reference levels, dose constraints and patienageleriteria are addressed specifically in
following items below. FANR-REG-32 broadly reflectse requirement of GSR Part 3,

paragraph 3.149.

It is acknowledged that as a developing regulabagy, FANR is preparing for the regulation
of many different sectors using radiation as amgrdl part of their respective practices.
Medical radiation practices are no different irstregard, and there are some elements of the
requirements that require development and/or B with respect to providing further
guidance to the regulated activities conductediwitihe Medical Sector.

BSS 2011 GSR Part 3 interim Requirements 37 stdias “Justification of medical
exposures. Relevant parties shatisure that medical exposures are justifietdANR should
develop mechanisms to ensure that it is satishiatljustification is effectively performed for
radiation practices within the medical sector. @Gitiee prime care of the patient rests with the
responsible physician, and as such the respongbieician will be determining any
requirements for diagnostic and therapeutic raaiapirocedures for the patient, justification
decisions properly rest with the responsible phgsicAs such, FANR’s responsibilities to
ensure justification of medical radiation practiocemducted within the medical sector could
be effected by, for example, an audit of a sampfgatient records at the time of inspection of
the medical practice.

BSS 2011 GSR Part 3 interim Requirements 34 arstaé86s “The government shall ensure
that relevant parties are authorized to assumertheles and responsibilities and that
diagnostic reference levels, dose constraints, enigria and guidelines for the release of
patients are established.dnd“The regulatory body shall require that health pestionals

with responsibilities for medical exposure are spkzed in the appropriate area and that
they meet the requirements for education, trai@ngd competence in the relevant specialty.”

The question of ensuring that persons who usetradiare competent to do so have to date
been left with the respective Health Authoritiesiri@ntly, radiological medical practitioners
are licenced to practise radiology and/or nucleadioine by the Health Authority of Abu
Dhabi, the Dubai Health Authority or the Ministry Health. General medical licensing by
those authorities applies to referring medical ftiacers and to medical radiation
technologists and medical physicists. Permittingialoody to use a radiation source on other
persons within the context of providing medicalecarvolves consideration of the radiation
user's competence to do so safely and in an opgieinfashion. FANR’s interests lie merely
with the radiation aspects of medical practices,the entire scope of medical practices. For
example, FANR should concern itself only with bghtient and operator radiation safety
aspects of vascular surgery using image intensitieid any other radiation procedures that
may develop in this field, not the entire practidevascular surgery.

Dose constraints, and diagnostic reference levelsaavice for carers and comforters should
be developed in consultation with stakeholder ctiasan.

Questions pertaining to the regulation of medicakearch will necessarily require
clarification with both the Health Agencies and tinedical research sector. It is essential
given the potentially significant doses involvedr fparticipants of medical research
programmes and the involvement of medical ethicarnidtees and given FANR’s exclusive
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role in the regulation of radiation practices thgbaut the UAE that FANR clarify how

research approvals should work with all affectedtigg so as to provide clarity for the
medical research sector and to ensure that FAN&jal | responsibilities are addressed
appropriately in this area.

BSS 2011 GSR Part 3 interim Requirements 38 sthts Optimization of protection and
safety. Registrants and licensees and radiologroaldical practitioners shalensure that
protection and safety is optimized for each medeglosure.”It is considered that FANR
needs to ensure that regulated medical practioesaasures in place to optimise exposures.
An integral part of ensuring such is having medicahging equipment performing in
accordance with its technical specifications andhwspecific reference to Computer
Tomography procedures actively pursue measuresoix vowards established diagnostic
reference levels. The medical sector requires guelas to what equipment performance is
adequate from a radiation safety perspective, akidR-should consider developing a set of
compliance requirements for the typical suite ofdioal imaging equipment and other
radiation sources as part of efforts to assist oadpractices to ensure patient dose
optimisation.

BSS 2011 GSR Part 3 interim Requirements 41 stiduas” Unintended and accidental

medical exposures. Registrants and licensees shalire that all practicable measures are
taken to minimize the likelihood of unintended ocidental medical exposures. Registrants
and licensees shall promptly investigate any sugposure and, if appropriate, shall

implement corrective actions. Investigation of wtemded and accidental medical

exposures...”

It is considered that in order for FANR to be asduthat unintended and accidental
exposures are being properly investigated and msskmrned employed that FANR should
develop a standardized reporting format for medrealiation incidents/accidents. (Such a
reporting format should ideally be practical forder application to the full suite of non-

nuclear radiation activities so that FANR receia#sncident/accident reports as the radiation
regulator for the UAE so as to ensure FANR thatidmeds and incidents are being
investigated by licensees).

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: IAEA BSS 2011 GSR Part 3 interim Regs. 34 ah35: “The government
shall ensure that relevant parties are authorized to assutheir roles and
responsibilities and that diagnostic reference levdose constraints, and criteria and
guidelines for the release of patients are estaklis” and“The regulatory body shal
require that health professionals with responsil@f for medical exposure are
specialized in the appropriate area and that theaetthe requirements for educatian,
training and competence in the relevant specialty.”

BASIS: IAEA BSS 2011 GSR Part 3 interim Req. 38.:

“Optimization of protection and safety. Registramid licensees and radiological
medical practitioners sha#nsure that protection and safety is optimizedetmrh
medical exposure.”

BASIS: IAEA BSS 2011 GSR Part 3 interim Regs. 40:Release of patients afte
radionuclide therapy. Registrants and licenseesllstasure that there ar
arrangements in place to ensure appropriate radiatprotection for member
of the public and for family members before a putis released following

n W=
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

radionuclide therapy.”

BASIS: IAEA BSS 2011 GSR Part 3 interim Regs. 41:Unintended ang
accidental medical exposures. Registrants and siees shall ensure that &
practicable measures are taken to minimize thelifi@ed of unintended o
accidental medical exposures. Registrants and $iees shall promptl
investigate any such exposure and, if appropriatall implement correctiv
actions. Investigation of unintended and accidentatical exposures.”

Recommendation:The Government of the UAE should enswuvéh respect tg

|

D <=
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\*2

R16 the specific requirements of IAEA BSS 2011 GSR Banterim:

. establish a set of diagnostic reference levels;

. ensure that, as a result of consultation betweehé¢alth authority,
relevant professional bodies and dgulatory body, the following are
established:

a) Dose constraints to be fulfilled for exposures arets ang
comforters, and volunteers participating in a paogme of
biomedical research;

b) Criteria and guidelines for the release of patiemtso have)
undergone therapeutic procedures using unsealedesoor patients
who still retain implanted sealed sources.

Suggestion FANR should consider developing a standardizedortem

S30 | format for radiation incidents/accidents.
s31 Suggestion: FANR should consider developing a set of compka

requirements for the typical suite of medical inmagiequipment and othg
radiation sources as part of efforts to assist o@diractices to ensure patie
dose optimisation.

nc
el
nt

11.3. RESPONSIBILITIES OF REGISTRANTS AND LICENSEESPECIFIC TO

The need to ensure that no person incurs a mediqabsure unless there has been an
appropriate medical referral rests with the medazattitioner who assumes responsibility for
the medical care of the patient, including radiatsafety of the patient. The requirement for
FANR to ensure that medical exposures have begrepyoreferred and that the responsible
treating physician is aware of their responsilgstiin this regard was observed during the
inspection to occur as an integral part of the idisons between FANR and the respective

MEDICAL EXPOSURE

medical institution. Given the scope of FANR'’s ddycexpanding responsibilities, it is felt

that this aspect of medical radiation safety isgeiddressed adequately at this point in time.

FANR-REG-32 reflects the requirement of GSR Papa3a. 3.150-3.153.
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11.4. JUSTIFICATION OF MEDICAL EXPOSURE

FANR-REG 32 reflects the requirement of GSR Partpadragraph 3.154-3.160. The
justification of medical radiation activities @etermined by the responsible physician
providing the clinical care to the patient. To tleisd, FANR should satisfy itself that there
exists a trail of documented evidence of such aswet so as to demonstrate the medical
justification. Such would be adequate for the ndrchaical environment.

Research on humans using ionising radiation presgrallenges for FANR, as it is generally
held that medical exposures outside of the noreglirements of treatment or diagnosis for
clinical purposes lies in the area of medical redeaResearch would be expected to be
assessed by an Ethics Committee with direct oversifjthe ethical aspects of the research. It
would be expected that in the future FANR wouldrapp such research via a FANR licence
and the development of processes for this to ascsuggested.

11.5. OPTIMIZATION OF PROTECTION AND SAFETY

Design considerations

FANR-Reg-24 Article (34),(2) reflects the desigmsimlerations in GSR Part 3, paragraph
3.161. It is not clear how such an approach tréesld non-nuclear radiation activities. For
example, verification of shielding by ensuring fhveposed shielding performance is met is
not actively undertaken by FANR, and it is consadkethat the current practice where Health
Authorities are issuing licences might cloud thisttar as to who is perceived to be
responsible for such approvals at the design stBugerecent approval of a linear accelerator
installation for oncology purposes by FANR priorany physical inspection of the facility
should not be repeated.

Operational considerations

FANR-Reg-24 Articles (34)(3) to (6) reflect the oponal Considerations in GSR Part 3, paragraphs
3.162-3.165. Observations made during inspections indicate tlajulated entities are
cognisant of the requirements to monitor occupalioadiation exposure and ensure doses are
both optimised and kept below relevant regulatargedlimits. The role of FANR is to ensure
this continues.

Calibration

FANR-Reg-24 Atrticle (35) reflects the calibraticzquirement of GSR Part 3, paragraph 3.18&re
are some private sector service providers thastassdical radiation activities with broad
guality assurance matters and equipment maintenaBgaipment has been, to date,
accredited via the standards of the country ofirihere are no specific equipment
compliance requirements currently in place that emesistently applied throughout the
Emirates. The UAE accepts the ISO and IEC standaaisever it is not specified by FANR
which standards are applicable or appropriate ¢kgi 18(b) and 34 of FANR-Reg-24 refer).
A first step of clearly stating which ISO and/ordEtandards are appropriate would provide
significant clarity to the medical sector. The aficoshortage of suitably trained and qualified
medical physicists is noted. There is a need fomareased workforce in this area, and by
providing clear requirements mandates via the l@gi® and/or as conditions of licence
FANR can drive the medical sector to ensure adegeigtertise is available to them to ensure
radiation safety of equipment and activities hatdperational level.
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Dosimetry of patients

FANR-Reg-24 Article (36) reflects the dosimetry mditients requirement of GSR part 3,
paragraph 3.167. It was observed that compliantie this requirement is established during
the FANR inspection procedures.

Diagnostic reference levels

FANR-Reg-24 Article (37) reflects the diagnostiterence levels requirement of GSR part 3,
paragraph 3.168, and FANR advise that this mattail e considered by the Radiation
Protection Committee. It is felt that the compasitof the Radiation Protection Committee is
such that all interested parties are representédrat FANR is well placed to develop DRLs
in the future.

Quiality assurance for medical exposures

FANR-Reg-24 Article (38) reflects the quality assure for medical exposure requirement of
GSR Part 3, paragraphs 3.169-3.171. It was obséhatdompliance with this requirement is
established during the FANR inspection procedures.

Dose constraints

FANR has advised that they have not to date inclubtle requirement on dose constraints in
GSR, Part 3, paragraphs 3.172 and 3.173. FANR esltisat this will be considered and
reviewed by the Radiation Protection Committeenefuture.

11.6. PREGNANT WOMEN AND BREAST-FEEDING WOMEN

FANR-Reg-24 Article (39)(1) of FANR-REG-24 placegeneral requirement on the licensee
to ensure that procedures are in place to affaddhtian protection in cases where a woman
may be pregnant or is breast-feeding. Articles(@2p (39) (4) reflect the detail in GSR Part
3, Paragraphs 3.174 to 3.17& was observed during inspection with FANR tappropriate
measures are in place to advise both patients il pregnancy issues and that such
patient protection requirements were confirmed wmtdical practitioners at the inspected
institution.

11.7. RELEASE OF PATIENTS AFTER RADIONUCLIDE THERAP

FANR-Reg-24 Article (40)(1) of FANR REG-24 imposagequirement on licensees in the
terms of Requirement 40. Article (40)(2) of FANR ®R4 reflects paragraph 3.177 of GSR,
Part 3 with the exception of a reference to esthbli release criteriét. was observed during
medial radiation practice inspections that thee site-specific patient release criteria that,
based upon subsequent discussion, reflect intematbest practice, however such practice
varies dependent upon the background of profedsinedical physics and or oncology staff
within the practice.

11.8.  UNINTENDED AND ACCIDENTAL MEDICAL EXPOSURES

FANR-REG-24 Article (41) ((1) and (2) of FANR-REGHDlace requirements on the licensee
in the terms of Requirement 41 and paragraph 30fT8SR Part 3. Articles (41),(3) and (4)
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reflect paragraphs 3.179 and 3.180 of GSR ParABIRFREG-24 also requires notification
and reporting to the Ministry of Health as well@8NR. To date, FANR advises that it has
not received any reports of unintended or accidantdical exposures. It is inconceivable
that there have been no such accidental expositressconsidered that such reports would be
provided to Health Authorities.

11.9. REVIEWS AND RECORDS

Fanr-Reg-24 Article (42) of FANR-REG-24 places a@al requirement for reviews and
records on the licensee. Article (42), (2) referparagraph 3.181 of GSR Part 3 and Articles
(42),(3),(5) refer to paragraphs 3.182 to 3.18G8R Part 3. FANR specifies in FANR-REG-
24 a period of 5 years for the keeping of theserds: Compliance with this requirement was
observed to be verified through practical applmatat the time of inspection of the FANR
inspection instructions (checklist) for protectimn medical exposure.
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12. THEMATIC AREAS: OCCUPATIONAL RADIATION PROTECTI ON

The United Arab Emirates has established a legisldtamework for occupational exposure,
in accordance with Requirement 2 of GSR Part 1.ifip@ementation of this framework has
been developed through the publication of the Narcleaw and the establishment of the
Federal Agency for Nuclear Regulation (FANR). FANRs produced the following
regulations and guidance material in the areasafipational radiation protection:

* Regulation for Management Systems for Nuclear F&sl(FANR-REG-01)

* Regulation for Radiation Dose Limits and Optimisatiof Radiation Protection for
Nuclear Facilities (FANR-REG-04)

* Regulation for Radiation Protection and Predisp&adioactive Waste Management
in Nuclear Facilities (FANR-REG-11)

* Regulation for Emergency Preparedness for Nuclaaillites (FANR-REG-12)

» Basic Safety Standards for Facilities and Actigitievolving lonizing Radiation other
than in Nuclear Facilities (FANR-REG-24)

* Regulatory Guide Radiation Safety (FANR-REG-007)

FANR-REG-24 ‘Basic Safety Standards for Facilitee®l Activities using lonizing Radiation
other than Nuclear Facilities’ includes a numberAoficles specifically directed towards
occupational exposures.

Although it is acknowledged that the material progtl reflect mainly the requirements as
established in the GSR Part 3 and that many acfmmsnproving the regulations are on-

going, there is still a need to complete the wodneal in order to increase the level of
compliance with the Standards developed by the I1A&Ahe occupational exposure, as part
of the planned exposure situations.

12.1. RESPONSIBILITIES OF THE REGULATORY BODY SPHOIC TO
OCCUPATIONAL EXPOSURE

Provisions made in FANR-REG 24 comply with Requieetn 19 of GSR Part 3. The
responsibilities of licensees are established vatiard to the enforcement of the regulations
and, in particular, concerning the optimizationrafliation protection, dose limits for the
workers, the need for FANR to receive and assessidcuments provided by the applicants.
Use of constraint in the optimization of radiatiprotection is required. The value of the
constraint for occupational exposure is establishgdicensees and does not have to be
approved by the regulatory authority. Provisions tllee implementation of a monitoring
programme are made.

FANR is conducting ‘workshops’ with licensees topdrasize the requirements of FANR-
REG-24 and to draw attention to general lessossngrirom FANR inspections. Explanatory
material is available in the FANR-REG 007.

Concerning the licensing process, the applicantsildhinclude a description of a radiation
protection programme covering the activity whicththe subject of application. For the new
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applications, this is mandatory information, wharg@aevious licences were granted without
necessarily requiring evidence of a radiation @ programme.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) | BASIS: GSR Part 1 Req. 14 “The government shall fulfil its respective
international obligations, participate in the relwt international
arrangements, including international peer reviewsd international peer
reviews, and promote international cooperation nb&nce safety globally”.

S32 | Suggestion:FANR should consider within two years an IAEA Opgational
Radiation Protection Appraisal Service (ORPAS) roissin order, among
other goals, to define an action plan for furtheevelopment of the
infrastructure for the monitoring of occupationattyposed workers.

174

(2) | BASIS: GSR Part 3. Req. 24.** Employers, registrants and licensees shall
establish and maintain organizational, procedurataechnical arrangements
for the designation of controlled areas and supssdi areas, for local rules
and for monitoring of the workplace, in a radiatipnotection programme for
occupation exposute

GP9 | Good practice: The provision of guidance material on the protettand the
safety of workers and for the completion of the leagion for a licence is
acknowledged as a positive indicator of a high ll@fecommitment from the
FANR in order to foster the implementation of tlegulations concerning the
occupational exposure.

12.2. REQUIREMENTS FOR MONITORING AND RECORDING @CCUPATIONAL
EXPOSURE

Provisions for the individual and workplace monigr are made in the FANR-REG-24.
Responsibilities of the licensees regarding doserds keeping and for their transmission on
a regular basis to FANR are also indicated.

The monitoring frequency is typically one or two mtfws but for some activities, it can be set
to three months for low occupational dose. It isllwagvised that higher monitoring
frequencies as mentioned in the FANR-REG 007 (Br2d) are based on clear evidence
using the results from dose measurements. Repodingose records to the regulatory
authority need to be done after each time periodioimonths. A study of the set-up of a
central dose register has been undertaken but tionabas yet been initiated for its
implementation.

Article (24) of FANR-REG-24 requires use of ‘appeoMicensed dosimetry services that
operate under an adequate quality management syB#NR does not provide approval or
authorisation of service providers for individuabmitoring. In its regulatory guide RG-007,
FANR has indicated that it relies on formal apptolg recognized radiological health
authorities, such as approval by the Health anét$&ixecutive in the UK, or accreditation
by the National Voluntary Laboratory AccreditatiBnogram (NVLAP) in the United States.
The present arrangements cannot be consideredngdyoog fully with the requirements of
the GSR-Part 3, 3.73, (c). Moreover, operation BPI$ requires the permanent availability of
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efficient services providers for monitoring of tiverkers and the environment. In particular,
monitoring in case of internal contamination regsithe availability of laboratories which
have to provide, on a short term, reliable resiaiishe dose to e.g. contaminated workers. It
should be strongly recommended that FANR considsrsesponsibilities for ensuring, for
whatever the facility and for routine and abnornstuations, the availability of
accredited/approved services providers allowing RAN fulfil its obligations as stated in the
Nuclear Law, Art. (5) (10,12) and as required ia BSR-Part 3,3.73. Achievements of these
objectives require that FANR makes clear provisionghe regulations on the conditions for
services providers to be accredited/approved/aedepy FANR. Licensees should also be
encouraged to use such accredited services prgvider

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(2) | BASIS: GSR Part 3, Req.20The regulatory body shall establish and enforce
requirements for the monitoring and recording otwgational exposures in
planned exposure situatiohs

S33 | Suggestion FANR should consider strengthening its efforts dievelop a
national dose register for occupationally exposedkers.

12.3. RESPONSIBILITIES OF EMPLOYERS AND LICENSEESR THE
PROTECTION OF WORKERS

FANR’s requirements apply directly only to licenseand FANR does not distinguish
between ‘employers’, ‘registrants’, or ‘licensees’.

Article (20) of FANR-REG-24 establishes a basicuisgment on the responsibility of the
licensee for the protection of workers against petional exposure and that he shall ensure
that protection and safety is optimised and ocdapat dose limits are not exceeded. Article
(20)(3) requires that non-occupationally exposedkers receive the same level of protection
as members of the public.

FANR-REG-007 offers guidance on optimisation oftpobion and safety, the setting of dose
constraints and investigation levels. These respiities are clearly indicated and particular
attention is paid to the optimization of the dosewsll as to workers exposed to radiation
from radiation sources within activities not dilgctelated to their work. FANR-REG-007

provides additional guidance for ensuring complenwith the requirement. Special

provisions are also made concerning the transnmissfodose records when workers are
appointed by a new employer.

12.4. COMPLIANCE BY WORKERS

As already mentioned, FANR requirements may onlyniygosed on licensees by means of
the Nuclear Law, regulations and licence conditiddSNR-REG-24, Article (20) indicates
that “arrangements are made to facilitate consaitand cooperation with workers with
respect to Protection and Safety...”, but there iglear indication concerning the duties of
the workers. It is recommended that FANR regulaicare completed by additional
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requirements complying with the requirement 22 BR=Part 3 which requires that “Workers
shall fulfil their obligations and carry out theluties for protection and safety”.

Inspection procedures don’'t make any provision ¢becking, through interviews, the
awareness of workers on issues such as duties,ipieomation and/or training,

It is also advised to make provisions for the Ritbb& and Safety for the contractors.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(3) | BASIS: GSR-Part 3, Req.22:"Workers shall fulfil their obligations and carty
out their duties for protection and safety”

R17 | Recommendation: FANR should make provision for requirements statin
clearly the responsibilities and duties of the vewsskfor the implementation of
the protection and the safety measures for theresedg well as for the other
workers

12.5. COOPERATION BETWEEN EMPLOYERS AND REGISTRANRSID
LICENSEES

Bearing in mind the fact that the FANR does nottidigiish between ‘employers’,
‘registrants’, or ‘licensees’, there are no regolag ensuring conformity with Requirement 23
of GSR-Part 3.

Whatever the decision within UAE for introducingchua distinction, cooperation between
different employers has to be emphasized. For elkegraperation of power plants will require
the involvement of contractors for maintenance egphir activities which will necessitate
transfer of information on dose monitoring and doseords. When occupationally workers
are performing their activities in different workgks, for different employers, arrangements
will also have to be made in order to ensure thHateguirements regarding their protection
and safety are complied with.

The existing regulations don’t provide clear regmients concerning the arrangements to be
made concerning the protection and safety of warlsdro have to work in different facilities,
or that are exposed to ionising radiation not uridercontrol of their employer.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(4) | BASIS: GSR-Part 3, Req.23Employers and registrants and licensees shall
cooperate to the extent necessary for compliancd! bgsponsible parties with
the requirements for protection and safety”.

S34 | Suggestion:FANR should consider the establishment of adnratiste rules
concerning the implementation of a radiation prixd&cand safety programme,
in particular for those workers who performed thadativities in different
facilities where radioactive sources are presenvioere activities involving
regulated materials have to be done.
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12.6. ARRANGEMENT UNDER THE RADIATION PROTECTION RBGRAMME

FANR has initially adopted a pragmatic approachceoning the mandatory provision by the
applicant of information on the radiation protentiprogramme to be implemented for the
activity to be licenced. Licence was delivered uncinditions. The reason was that the first
priority was given to ensuring the identificationdaa preliminary control on activities to be
regulated.

FANR regulations provide for arrangements regardivggradiation protection programme to
be implemented for activities involving the use midiations sources or for activities
performed in supervised/controlled areas. Additiogaidance is also provided in FANR-

REG-007.

Applicants are requested to provide informationtlos radiation protection programme to be
implemented and the inspections procedures cont@irmvisions for checking the

implementation of such programme.

As it appears from inspections reports, there ocoes to be a lack of licensee compliance
with this requirement. Although efforts have beewlertaken by the FANR to oblige all new
applicants to develop and implement a protecti@g@mmme, it is strongly recommended that
FANR requires that all licensees comply with thguieement within a defined period of time.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(5) | BASIS: GSR-Part 3, Req.24, Employers, registrants andnsiees shall

establish and maintain organizational, procedunal #echnical arrangements
for the designation of controlled areas and supedsiareas, for local rules and
for monitoring of the workplace, in a radiation fction programme for
occupational exposure”

S35 | Suggestion FANR should mandate all licensees that curreddynot have a
radiation protection programme to provide such@mmme within a define
period of time.

[®X

12.7. ASSESSMENT OF OCCUPATIONAL EXPOSURE AND WORKE HEALTH
SURVEILLANCE

The licensing process addresses the need for asmsissvhich is also checked through
inspections. Useful explanatory material and gutédaran be found in FANR-REG-007.

Reports on occupational exposure are provided gaar basis (three months) by licensees
and are analysed by FANR. As discussed in sectiB, lat the formulation of FANR,
licences were issued without stressing on the negatovide these reports. At the present
time, this assessment is performed for all newntteeapplications.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(6) | BASIS: GSR Part 3. Req.25“Employers, registrants and licensees shall be
responsible for making arrangements for assessmadt recording of the
occupational exposure and for workers’ heatirveillance”.
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

S36 | Suggestion:FANR should consider providing guidance for theessment o
occupational exposure to ionizing radiations topeeformed for all exposure
pathways and guidance on how to assess the téeatieé dose.

12.8 RESPONSIBILITIES OF THE REGULATORY BODY SPEGIF TO
OCCUPATIONAL EXPOSURE

Information and training are considered in the FANBulations as the responsibility of the
licensee. FANR-REG-007 indicates that the Authoeitgorses the training recommendations
found in the IAEA document “Training in Radiatiomofection and the Safe use of Radiation
Sources”, Reports Series No. 20. This documentigesvtraining recommendations by job
category and by practice. The job categories irel@dalified Experts, Radiation Protection
Officers, Occupationally Exposed Workers and gieifoperators. The activities include
diagnostic radiology, gauges, industrial radiogsapinradiators and accelerators, nuclear
medicine, radiotherapy and well logging. The maipi¢ to be covered is described in the
FANR-RG-007 as well as the obligation for retramin

Whether FANR provides detailed guidance concertiegtraining and expertise required for
the Radiation Protection Officer, there is no infiation for operators and workers on the
field. Inspections confirm that licensees are Hotags informed about the existing training
courses or services providing radiation protectonrse. In order to foster an homogeneous
level of protection of the workers within the coyntFANR should address this issue in its
guidance material.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(7) | BASIS: GSR Part 3, Req.26,Employers, registrants and licensees shall
provide workers with adequate information instroati and training for|
protection and safety

S37 | Suggestion: FANR should consider providing information to hsees or
existing training material or on training servia@yiders for workers subject to
occupational exposure.

12.9. CONDITIONS OF SERVICE

Article (28)(1) of FANR-REG-24 states that liceaseshall not offer benefits as a substitute
for the protection and safety measures requirethbyregulation. Requirement 27 in GSR-
Part 3 considers for example the need for suitaliégnative for workers who may no longer
be employed as subject to occupational exposures iBhnot considered in the FANR
regulations
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(8) | BASIS: GSR-Part 3, Req.27.."Employers, registrants andnkees shall not
offer benefits as substitutes for measures forgotan and safety

R18 | Recommendation: FANR should review and complete the existing
requirement addressing the conditions of servicdegsribed in the GSR Part
3,3.111 and 3.112

12.10. SPECIAL ARRANGEMENTS

FANR regulations contain provisions following clgsgara. 3.113 to 3.116 of GSR Part 3.
Concerning the responsibilities of the licensedhmnspecial arrangements needed for female
workers necessary for the protection of the emlanyd foetus and/of breast feeding infants,
and the protection of people under 18 years of fage\ exposure to radiations.

The need for appropriate information to the femalakers, importance of notifying the
employer, no exclusion from work and implementatidadequate protective measures when
pregnancy is notified are covered.

No person under the age of 16 years is allowea texiposed to occupational exposure.
Compliance with these requirements is checkedppsogariate, during the inspections.
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13. THEMATIC AREAS: SAFETY AND SECURITY OF RADIACTI VE
SOURCES

Assessment against the provisions of the Code oflGat on the Safety and Security of
Radioactive Sources

Basic principles: general

The UAE has established through the Nuclear Lawd, ianparticular FANR-REG-24 and
FANR-REG-23, the measures necessary to ensuresttiabctive sources are safely managed
and securely protected during their useful livesl @ the end of their useful lives. In
association with the UAE Customs and with inteivai cooperation, FANR works to ensure
that sources enter the country to be used onlysbysuthat have submitted an application for a
licence and been granted such a licence with conditattached that are appropriate to the
source(s) and its (their) intended application.oligh the licence conditions and inspections
carried out by FANR, and not least by the users odwoumentation, a safety culture and
security culture is fostered.

The UAE’s national legislative and regulatory systef control over sources is described in
detail in FANR responses to a number of moduleshen self-assessment included in the
ARM. The legislation and regulatory system of cohimposes firm requirements over the
management and protection of radioactive sourcepedfied in the provisions of paragraphs
7 and 8 of the Code of Conduct (CoC). FANR’s intamtis to inspect each radiation user
within one month of their receiving a licence undf&NR-REG-24. ‘Pre-inspections’ are

being made to those radiation users of Categorigsdnd 3 to which FANR-REG-23 will

apply.
Training and technical aspects of FANR

FANR has provided their staff with some trainingdaradiation measuring instruments
suitable for the purpose of managing radioactiverees; searching for and securing missing
sources; and assisting in the event of an accidembalicious act involving a radioactive
source. Personal dosimeters are also used by FANR. ©Other services, including
environmental monitoring and a secondary standadrhtory (enabling the calibration of
radiation monitoring equipment), are planned tarteduced by FANR in accordance with
the CoC paragraph 9. In the meantime, if the laggvices are required urgently, FANR
confirmed that the resources needed would be dutdirom an appropriate agent such as a
commercial organisation. Such arrangements willbbEn&ANR to search for and secure
orphan sources in the context of the developmetiiedf national strategy.

Training has been a priority with FANR staff anchet agencies attending a workshop
(February 2011) on the ‘Search and Secure Actwvifier Orphan Radioactive Sources’
organized by FANR and hosted by the United Stategsalment of Energy. Later in 2011
FANR also hosted a workshop explaining the provisiof FANR-REG-23 to an open
audience of licensees. An “advanced course” isr@drfor early 2012 that will essentially be
a realistic exercise testing the capabilities. adeanced course should endorse the view that
arrangements for the training of law enforcemertt amergency services organizations are
being addressed in the UAE in accordance with th€ garagraph 10.

Systems of control

The Nuclear Law gives FANR the power to establisimagional register of radioactive
sources. FANR is establishing such a register basdtie Regulatory Authority Information
System (RAIS) database format which is being pdpdlaith data as licences are drawn up.
Using the RAIS database aids consistency with thed gf international harmonization as
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mentioned in CoC paragraph 11. FANR has been icudgon with IAEA on customising
RAIS to expand the range of information stored #mel detail in analyses available. The
UAE has recognized the need to protect particuturces against loss of control and
malicious acts and has prepared FANR-REG-23 toesddthe security requirements to be
implemented to protect the most dangerous and ralbhes radioactive sources during their
life cycle, in particular during their transportati These provisions apply security
arrangements to the aspects to which CoC paradrapéfers.

As stated in the Advance Reference Material, th&Us\party to the Convention on the Early
Notification of a Nuclear Accident; and the IAEAIdit Trafficking Database (ITDB) for
which FANR has been designated as the UAE poigbotact. For example, FANR provided
a report to IAEA when a source was declared misssagisfying the provisions of CoC
Paragraph 12.

As described above, by organizing workshops andinainformation on their website, etc.
FANR has strived to promote awareness among ingustalth professionals, the public and
government bodies about the safety and securitarbdazassociated with orphan sources.
Some major metal dealers in the UAE are said tee hastalled portal monitors to detect
radioactivity on scrap materials entering theie@@}. FANR have been called to investigate
several alerts from these operators and found dlkece to have been naturally occurring
radioactive material (NORM) associated with the industry. FANR have decided not to
exercise regulatory control over NORM at this tiare the contaminated items were turned
away by the scrap metal dealers. FANR is conscadufie fact that there are many small
businesses dealing in scrap metal that do not wwonitor radioactivity. Essentially, FANR’s
regulations address suppliers, users and those gmgnalisused sources and enforce
responsibilities for safety. A project has startednstall in the UAE a network of remotely
placed detectors that will continuously monitor #meironment and provide reports to FANR
(see Chapter 10).

There are no source manufacturers in the UAE hstriational policy and practice that sealed
sources at the end of their lives should be retutoaghe manufacturer for reuse or recycling
as referred to in CoC paragraphs 13, 14 and 15.

Emergency planning, preparedness and response capéties

FANR has assessed the domestic threat to and wabiftigr of the UAE with respect to the
variety of orphan sources within its territory. Gequently, there are emergency response
arrangements that are not identical in each of Eh@rates but are underpinned by the
provisions of FANR. The arrangements combine |gcailailable resources and the federal
provisions of FANR, NCEMA and others. For examphe existence of the Critical National
Infrastructure Agency aids emergency preparednegsnwAbu Dhabi. Equipment is being
standardized and emergency preparedness at theaFézel is being made consistent by
FANR’s development of a range of written proceduewering Emergency Contact,
Emergency Response and Emergency CommunicatiorisaAdraft of anOrphan Source
Procedureis scheduled for completion at the end of April20

As the UAE works rapidly towards establishing unifiity of emergency preparedness and
response capability, the IRRS Team understands rigual aid between UAE local
authorities will be provided as needed to enaldentinegain control and respond to malicious
acts involving radioactive sources as specifieddnC paragraph 16. Indeed, FANR has
practical experience of dealing with orphan souré&NR has taken custody of about 10
such sources that are being held safely on FANRBald at a number of commercial
premises as enquiries are made into the sourcéailgjenistories and owners. The recent
response and recovery of a “lost source” was coatdd by FANR and involved several
agencies.
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In accordance with their emergency procedures FAER established an emergency contact
facility. A mobile telephone arrangement is cooadéd by an Emergency Specialist and
monitored continuously throughout the year by dofficers. The number is available to the
public on the FANR website and is distributed tb gdvernment agencies including first
responders. Accommodation has been designated NRFAoffices that is to be equipped as
an emergency operations centre to coordinate ggnifevents.

The UAE is conforming to a high degree in followitige provisions of the Code of Conduct
and, to the extent it currently applies, the asged Guidance on the Import and Export of
Radioactive Sources.

FANR technical capabilities and operations create itnpression that their operations are
already of a standard to declare compliance wighGbde of Conduct and Guidance on the
Import and Export of Radiation Sources. Howeveg,dhjective is to make such a declaration
by the end of 2012.

Legislation and Regulations

The legislation and regulations applied under ttowigions of the Nuclear Law, FANR-REG-
24 and FANR-REG-23 are assessed in detail elsewhdhes IRRS report. In particular the
legislative and regulatory system addressing nettevered by the CoC Paragraphs 18 and
19 are discussed and described extensively in Madlll and 3 of this IRRS report. The
application of the regulatory infrastructure iscatlovered with regard to work with sealed
sources in the Control of Medical Exposure (Chapt&) and Occupational Radiation
Protection (Chapter 12) modules. Regarding thergganf radioactive sources in the UAE,
FAN-REG-23 addresses the relevant requirementsthese matters are covered in this
chapter in terms of the requirements of the Codeafduct.

Regulatory Body

FANR has regulatory responsibility for both safatyd security of radioactive sources. The
safety requirements are dealt with by FANR-REG-2d security requirements are dealt with
in FANR-REG-23. The latter regulation requires esiy plan to be approved by FANR for
licensees with Category 1-3 radioactive sourcesh wie plan to achieve defined security
objectives for each category to reflect a gradepr@gch. A transport security plan is also
required and there are administrative requirements)ding background checking. FANR'’s
overall response to the detailed matters coverederCoC paragraphs 21-23 are discussed in
detail in the relevant parts of Modules 3-10 of ieRM and Chapters 3-10 of this IRRS
report.

The Import and Export of Radioactive Sources

Provisions exist for FANR to establish memorandauatierstanding (MoU) with other

government agencies. MoU Numbers 12, 15 and 1@elefiorking relationships between
FANR and the Federal Customs Authority (FCA), DuBastoms and the Export and Import
Committee respectively.

Radioactive sources may be neither imported nooreg unless the radiation user proposing
to import/export is in possession of an approprii@ence. Working closely with the relevant
Customs agencies, FANR exercises strong contral tiveimport and export of radioactive
sources. The import and export of regulated mdtenia Regulated Activities under the
Nuclear Law and FANR (with Customs) requires thaissues a permit before import or
export may take place.

In determining whether to allow an import of anyis®, FANR checks the requested permit
to establish that the end user of the importedcsig licenced to use such sources and that
the import is consistent with the allowed inventofythe licensee. The majority of exports
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from the UAE are of decayed industrial radiograpbgurces being returned to the
manufacturer, most often in the United States autls@frica. The activities of decayed

sources will have reduced below the definition @fté€gory 2 sources by the time of their
export. Well-logging companies in the UAE seekramsfer their sources into and out of the
UAE to and from their associated companies in r@ghing countries. These are at most
Category 3 sources.

FANR-REG-23 enhances the requirements to be satiffefore FANR will grant radiation

users a licence to conduct regulated activitiemgusiny Category 1, 2 or 3 sources. In
particular each licensee must formulate, submiFANR for approval and implement a
Security Plan and a Transport Security Plan. Thekas must be integrated with the
licensee’s overall management system.

Each licensee will implement a security systemudirlg measures to impede any attempted
Security Breach and detection measures for thedesy and assessment of any attempted or
actual Security Breach. In addition, response nreasare required to be implemented
following any Security Breach, including the liceescooperating with and assisting law
enforcement personnel to locate and recover angg0ag 1, 2 or 3 source that has been
stolen or removed from the licensee’s facilitieghaut the written approval of the FANR.
These requirements implement the requirementseo€tC paragraphs 23 and 24.

Each licensee must obtain written approval from RAbEfore transferring or disposing of
any Category 1, 2 or 3 source, satisfying CoC paayg?25. It is reiterated that there are no
source manufacturers in the UAE but it is natigpalicy and practice that sealed sources at
the end of their lives be returned to the manufactthus CoC paragraph 26 is both relevant
to the UAE and complied with.

The IRRS Team concurs with the FANR statementenARM that CoC paragraph 27 is not
applicable to the UAE as it does not manufacturecss.

The UAE has adopted and FANR enforces IAEA TS-Rsltlae applicable transport
regulations. FANR works with customs and bordehatrities to ensure continuity of control
during transit and transhipment. The requiremenEFANR-REG-23 (3) for the licensee to
implement a Transport Security Plan meeting catgiven in Appendix B(2) for Category 1,
2 and 3 sources, adds further reassurance thatatisgport requirements will be met and CoC
paragraphs 28 and 29 will be satisfied.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) | CoC Paragraph ¢ Every State should ensure that appropriate faesitand
services for radiation protection, safety and séguare available to, and used
by, the persons who are authorized to manage rati@sources. Such

facilities and services should include, but are limatted to, those needed for:

(@) searching for missing sources and securing founuces;

CoC Paragraph 11 Every State should establish a national register o
radioactive sources........ For the purpose of introdgafficiency in the
exchange of radioactive source information betwetates, States should
endeavour to harmonize the formats of their regsste

S38 | Suggestior: FANR should inform IAEA about the proposed deyehents of
RAIS so that other Member States may similarly fiefrem useful
improvement.
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

S39 | Suggestior: The Government of the UAE should ensure that amgources
are deemed to be evidence unless or until FANR m#ideedecision not to
prosecute the legal owner of the regulated material
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14. POLICY ISSUES

14.1. RESPONSE TO THE FUKUSHIMA ACCIDENT

In considering FANR’s response to the Fukushimadaed it is important to keep in mind
that there are no operating Nuclear Power PlanthenUAE and none under construction.
Thus, FANR’s immediate response to the accident iwasonitor the situation and advise
other government agencies on the event and itswpatemplications to the UAE, and to
inform the public via its web site. Since therecansiderable distance between the United
Arab Emirates and Japan, there was no likelihoat tkleases from Fukushima would
threaten the public in the UAE.

FANR established an internal task force to coorgirgctions to be taken to further address
the implications of the Fukushima accident. Theéviats of that task force include a request
to ENEC for a special report supplementing the P%Rthe Fukushima lessons learned,
collecting pertinent information on applicable less learned for the UAE and the Braka
NPP, reviewing the existing FANR regulatory framekyand supporting outreach efforts by
FANR both nationally and internationally.

FANR has activities underway or planned that toteivarying degrees each of the IRRS
review modules. Some key activities include:

Continued development of national preparedness m@sponse plans for radiological
emergencies through collaboration between FANRthacdcompetent authorities, notable the
National Crisis and Emergency Management Agency.

Active engagement with the international communitsough various IAEA activities, and
through a formal technical cooperation and infororatexchange arrangement with the
regulatory authority in Korea, and through intei@t$ with the regulatory bodies in the
United States of America and the United Kingdonddifionally, staff from one of the TSO’s
supporting FANR are heavily involved with IAEA agties related to Fukushima and this
provides yet another source of information FANR deaw upon in assessing lessons learned.
FANR'’s special task force established to assesacdhens that it should take to follow up on
the lessons learned from the Fukushima accidewctuding a review of the regulatory
framework and system, is one aspect of its ovesdltassessment process.

As noted, FANR has issued a letter to ENEC requgghat by 31 December 2011 ENEC
submit a special report providing a thorough assess of the NPP design in the context of
identifying any vulnerabilities of the design totemal events. FANR’s guidance is largely
based on the approach set out in the joint deddaradf the European Nuclear Safety
Regulators Group (ENSREG) and the European Commnisssued on 13 May 2011, which
was initially developed by the Western EuropeanidarcRegulators Association (WENRA).

FANR'’s review of the ENEC report will examine sgfanatters for the proposed plant
including defence in depth, consideration of lowhability, beyond design-basis accidents
(in particular extreme external hazards), consit@mraof combination of events and common
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cause failures such as extended loss of ultimadée diek and loss of essential power supply,
and severe accident management issues for the-umitisite, along with consideration of the
safety of spent fuel storages.

FANR plans to complete by April 2012 a review & durrent safety regulations and guides
for NPPs, to determine whether changes are needadw of the Fukushima accident.

FANR is continuing the development of the emergemogparedness programme in
collaboration with the licensee and the competethaities in the State. Improvements are
planned to enhance the country’s capabilities Bpaase to emergencies like the one in
Fukushima Daiichi. Examples of measures beinggeeg include:

» Securing additional protective equipment in prepanafor prolonged emergencies;
» Securing countermeasures for protecting maintenanckers;

* Reinforcing education and training for severe aecid;

* Reinforcing radiological emergency exercises;

* Amending the emergency plan to include combinedrgemey of both a large-scale
natural disaster and a nuclear accident;

* Amending the information disclosure procedure mékrent of a radiation emergency;

» Reinforcing the environment monitoring for devisiagneans for securing necessary
information in the event that there is a prolonfyess of electrical power;

» Segregation of duties between relevant central@ral organizations, etc.;
* Reinforcing the performance of emergency alarmiifess;
» Adequate identification and forecast of the eff@ateleased radioactive materials; and

» Evaluating protective measures for residents wim lheyond the emergency planning
zone.

The team and FANR benefitted from the discussieganding the response to the Fukushima
accident. These discussions reinforced the broagderaf activities FANR have underway,
looking at both the short and long-term actions. il&/lthe team offered a number of
suggestions that might further support FANR’s awidhere were no major concerns or
weaknesses identified in their response.
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14.2. CAPACITY BUILDING AND SUSTAINABILITY

FANR’s manpower is currently 128 and will grow t802 by the end of 2012. An aggressive
recruitment campaign, supported by agreements mtdrnational recruitment agencies, is
underway to recruit 80% of the total manpower g/ 3nd quarter of 2012.

FANR’s organizational structure is constantly reveel and updated, especially during annual
budgeting, so that the organization remains dynamczommodates arising needs, and
implement short/long term strategies. For examiple2012 budget, the position of Director
of Management Systems and Corrective Action was@dd

The current level of Emiratis is 53% with the méjpof the Emiratis occupying entry-level
positions, meeting the minimum requirements of iIngdch degree in a science field and with
no relevant experience. FANR’s capacity buildinggsgaemme aims to raise the skills and
experience of all staff, especially Emiratis in @rdo guarantee sustainability of the UAE’s
Nuclear Programme and FANR regulatory activiieANR Staff are undertaking a
combination of short/ long term learning activitieed degrees in various international
organizations, customized to give/ raise their cetapcy levels so that they can perform their
duties as well as share/ transfer knowledge tocmwers as appropriate.

Specialists from 22 nationalities work within FAN®th Emirati cadre to develop and sustain
FANR'’s regulatory efforts. This mixture allows anflux of nuclear/ regulatory expertise
from around the world to enhance processes, proesdand overall culture and mind-set.

Whilst the Team understands that there are plansrdoruitment governed by internal
planning processes, the Team considers it necetsarfFANR and the relevant stakeholder
organisations establish action plans for long-téEmiratisation’, recognizing that full
Emiratisation is not a realistic or even desirahlget, considering that the access to expertise
from abroad is a valuable contribution to the nadlosystem. The team believes that with
time and at a rate that does not jeopardize safietye high level technical positions inside
the FANR should be held by Emiratis in order totaumably keep facilities, including the
Braka NPP, in a safe state. For this purpose itldvbe wise to set a long term target for
achieving and maintaining a reasonable percentbBenoatis at all levels to ensure safety.

During the visit to the Emirates Nuclear Energy @wation (ENEC) the team has learned
that for at least the first decade of operatiois iforeseen to have at more than a half of the
future plant operating team filled with expatriatéd® assure the long term sustainability of
safe operation it would be wise to set a long téanget for having the Emiratis at the
sufficient number of key plant positions which wibdssure safe operation in any kind of
circumstances.

Since the beginning of 2009 FANR & the EducationT&aining Department has been
evaluating the Capacity Building needs of FANR fstafith a focus on creating and
continuously developing the training programmes aptions that will ensure the growth of
skills and abilities of FANR’s staff and especiatlye UAE nationals. In this regard, the
following programmes have been developed:

In 2009 ENEC, FANR, and Khalifa University have nabed a scholarship programme for
UAE nationals was initiated to get degrees in Medatsd, Electrical and Nuclear Engineering
both for the graduate and undergraduate level. Stuelents joined universities in the US,
France and the UK. All UAE entities play a majoteron this scholarship program as
representatives from these entities are part ointieeview and selection panel.
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As part of organizational preparedness, FANR dgeaoan in-house inspection qualification
programme to prepare inspectors in all FANR auth@reas as stated in the Nuclear Law,
Article 25. The inspection programme is dividedarthree phases;

1) a programme of two weeks training to equip paréiois with the skills and
knowledge required to be an inspector.

2) a programme of three days training conducted byMiestry of Justice on judicial
officer skills.

3) an inspection qualification committee reviews thealdication and the practical
experience of the inspectors, interviews the ingpe@nd present the inspection code
of conduct to the inspectors to be qualified befganting them the inspector ID cards

In order to ensure a knowledge transfer betweererexpced employees and young UAE
national Engineers, The Education and Training Btepent has developed a mentoring
programme. Within this programme, each UAE natiasalssigned to a mentor and a work
plan is developed to cover the tasks the employkdevdoing, the training programmes that
need to be attended and the duration of each pihalse programme.

14.3. INVOLVEMENT OF THE REGULATORY BODY OF THE CONTRY OF
ORIGIN IN THE ASSESSMENT PROCESS FOR THE NNP PROGRAE

FANR regulations have adopted the concept of REFERE PLANT in its licensing
process. Since UAE will be using imported technglag its first nuclear power project, it
would be beneficial to the regulatory body to ekshbgood cooperation and receive some
support from the vendor country.

To facilitate the use of safety information frometheference plant in Korea, FANR has
established a technical cooperation agreement théhKorean Institute of Nuclear Safety.
The agreement provides for exchanges of techndatmation as well as training and staff
exchanges. The agreement was executed by the HAMNRtor General and the President of
KINS and is administered by twice-yearly meetinfthe management of each organisation.

This support should include the areas of:

. Review and Assessment
. Inspection

. Experience Feedback

. Training

In the execution of the agreement in the long tdfANR should ensure that current changes
in the regulatory regime in Korea may affect theiface among the two parties and FANR
should benefit from the regulatory effectivenesKorea in the licensing regime regarding

review and assessment and licensing of modification

The team has observed an instance where KINS agpéabe providing a service to ENEC.
In this regard the team feels that FANR must beraws any issues that might give rise to
conflict of interests.
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Use of regulatory body of country of origin safetyevaluations

In undertaking the review and assessment of thstaartion licence application, FANR is

taking appropriate advantage of the safety evaloatiperformed by the Korean regulator
(KINS) for the reference plants in Korea (Shin K8rand 4). FANR'’s objective in doing so is
two-fold: to enhance safety through collaboratiothviKorean experts, and to maximise the
efficiency of its review by focusing on those tapgpecific to the UAE.

Sections of the Preliminary Safety Analysis Repante been nominated either for a Category
1 review, namely an independent review by FANRa @ategory 2 review where the review
is principally a matter of FANR taking ownership tfe KINS review. The review
categorisation is performed by the Licence ApplmaReview Panel (LARP) chaired by the
Director of the Nuclear Safety Department in acaaa® with thelicensing Management
Procedure

A Category 1 Review is assigned to any item oShR that meets any one of the following
criteria or does not meet all the criteria for a teégory 2 Review (below)

1. New technology with significant impact on nucleafiesy;

2. New findings (for example, from operating experénc research) since acceptance
of the plant design by the Regulatory Body in tleir@ry of Origin (RBCoO) with
implications on nuclear safety;

3. SSCs or operational activities contribute signifidg to the facility’s overall risk;

4. Conditions (e.g. environmental, external hazarg&csic to the UAE;

5. Any other matters where the UAE design differs ftioereference design.

A Category 2 Review is assigned to any item ofSA& that meets all of the following
criteria:

1. The documentation submitted by the applicant isqadt to the extent that the
reviewer has sufficient information to assess ®gito 5 below.

2. The submission demonstrates that the RBCoO'’s ragylaequirements associated
with this item are consistent with and meet thd¥eAdNR.

3. The technical basis used by the RBCoO to perfomir tieview and assessment is
clearly described and explained.

4. With respect to the reference plant there is nageshange with significant impact
on nuclear safety.

5. With respect to the reference plant there is nongeain operational activities with
significant impact on nuclear safety.

A Map of all PSAR was elaborated identifying Catggdreview for each section (or

subsection). About 60%CAT 2 and 40% CAT1 were iified and approved by a Licensing

Application Review Panel in a Licensing Applicati@ategorization Report (Dec 7,2010).
Additional “conditions specific to UAE”, besides wonmental, external hazards (sand
storm, seismic, etc.), were the electric grid frmaey (50Hz in UAE) and the temperature of
the cooling water.

To facilitate the use of safety information frometheference plant in Korea, FANR has
established a technical cooperation agreement thighKorean Institute of Nuclear Safety.
The agreement provides for exchanges of technidatmation as well as training and staff
exchanges. The agreement was executed by the HAMRtor General and the President of
KINS and is administered by twice-yearly meetinfthe management of each organisation.
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Pursuant to the technical cooperation agreemenNREAas received copies of the KINS
safety evaluation reports for the constructiondase of the Shin Kori reference plant and for
the APR 1400 standard design approval and copig¢leofelevant Korean regulations and
guides. Several technical meetings and expert mops have taken place. FANR and KINS
have also set up a “Request for Information” (Rpi)cess whereby FANR reviewers seek
clarification of the basis of KINS acceptance cé@fic PSAR sections.

Use of regulatory body of country of origin in insgction:

KINS has provided support to FANR inspectors durimgpection in manufacturing facilities.
This should continue during construction inspediohhe commissioning of Shin Kori will
provide a unique opportunity for training and expece feedback to FANR staff.

Use of regulatory body of country of origin in OPEXfeedback:
The proposed Construction and Operation Experi¢@€PEX) system should have inputs
from Korean plant experiences in addition to thenmational experience.

Use of regulatory body of country of origin in training: Support from KINS to train FANR
personnel is essential, both on technical coursewedl as in on the job training Especial
consideration should be given to the training ofnoassioning and operations inspectors,
which has a long leading time.
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THE IRRS TEAM
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APPENDIX | = LIST OF PARTICIPANTS

INTERNATIONAL EXPERTS

Australian Radiation Protection and carl-

1. Car-Magnud ARSSON Nuclear Safety Agency (ARPANSA) magnus.larsson@arpansa.gov.au

Slovenian Nuclear Safety

2. AndrejSTRITAR Administratior

andrej.stritar@gov.si

National Nuclear Energy almeida@cnen.gov.br
Commission (CNEN)

3. ClaudioALMEIDA

4. BradleyCASSELS Victorian Department of Health bcassels@connexus.net.au

Swedish Radiation Safety Authority

5. ElisabethOEHLEN elisabeth.ohlen@ssm.se

Safety, Quality and
6. PascaDEBOODT Environment Department pdeboodt@sckcen.be
BN Decommissioning Project

7. Kyu-Sik DO Korea Institute of Nuclear Safety  starry@kins.re.kr
(KINS)
) Centro Nacional de Seguridad .
8. Luis JOVA SED Nuclear Salvaguardias (CNSN) jova@orasen.co.cu

U.S. Nuclear Regulatory

9. MichaelMAYFIELD Commission (NRC)

michael.mayfield@nrc.gov

Pakistan Nuclear Regulatory
10. Zia HussairSHAH Authority (PNRA) zia.shah@pnra.org

Centre National de 'Energie des  soufiitimad@yahoo.fr
11. ltimad SOUFI Sciences et des Techniques
Nucléaires (CNSTEN!

National Commission for Nuclear = Madalina.tronea@cncan.ro
Activities Control

12. MadalinaTRONEA

13. RonaldWHEELTON UNITED KINGDOM ronwheelton@hotmail.co.uk

IAEA STAFF MEMBERS

Division of Nuclear Safety and : .
1. AhmadAL KHATIBEH Radiation Wast A.Al-Khatibeh@iaea.org

Division of Nuclear Installation
Safety

2. Stephen ScoKOENICK S.Koenick@iaea.org

3. PeterZOMBORI Incident Emergency Centre P.Zombori@iaea.org

Division of Nuclear Safety and ,
4. AnneMUETZELBURG Radiation Was! A.Muetzelburg@iaea.org

LIAISON OFFICER

StepherEVANS FANR stephen.evans@fanr.gov.ae
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IRRS Initial IRRS Review Team Meeting

APPENDIX II = MISSION PROGRAMME

IRRS MISSION PROGRAMME
Sunday, 4 December 2011

15:00 - 19:00

Opening remarks by the IRRS Team &e@d.M. Larsson)
Introduction by A. Al Khatibeh, A.Stritar, S. Koehi
Self-introduction of all attendees
First impression from experts arising from the Adsed Reference Material (ARM)
Administrative arrangements
FANR Liaison officer and Directors of Nuclear Sgfand Radiation Safety
Departments in attendance

IRRS Entrance Meeting
09:30-13.00 09:00 Arrival, registration leeme
09:30 Ambassador Alkaabi UAE — Welcoming Aekir
09:50 DDG Aning’s presentation — TC and tRRS
10:10 IRRS Coordinator — The IRRS programme
10:20 IRRS Team Leader — Expectations for thesidn and introduction of the
IRRS Team
10:45 Coffee
11:15 FANR DG — FANR Welcoming Address
11:30 FANR presentation — Regulatory Overviewd(antroduction of FANR
Counterparts)
12:45 Questions
14:00 — 17:00 Interviews and Discussions with Cerparts (parallel discussions)
17:00 - 18:00 Daily IRRS Review Team meeting

Daily Discussions / Interviews

Tuesday, 6 December 2011

09:00-17:00 Interviews and discussions with cexpairts (parallel discussions)
09:00 —12:30 Visit to ENEQ HQ for some team meral§discussions on Braka)
14:00 — 16:00 Ambassador Alkaabi meeting with IRRRSior team

17:00 — 18:00 Daily IRRS Review Team meeting

Daily Discussions / Interviews

Wednesday, 7 December 2011

Daily Discussions / Interviews

09:00 - 17:00 Follow-up interviews and discussiaith counterparts for all modules

06:30-17:30 Visit to Braka NPP Project site (&it&r, S.Koenick, Z.Shah)

09:30-13:30 Visit to ENEQ HQ (l.Soufi, P.Zombg@ttending NEPCC and discussions on EPR
07:00-17:00 Visit to medical facility site (them&rican Hospital in Dubai) (B.Cassels, R.Wheelton)
17:30 — 18:30 Daily IRRS Review Team meeting

Thursday, 8 December 2011

09:00 — 14:30 Visit to industrial facility site (\&#erford Precision Drilling, Abu Dhabi) (P.Debopdt
09:00-17:00 Interviews and discussions with cexpairts (parallel discussions)

12:00 — 14:00 Policy issue discussioapacity building/ sustainability

16:00 — 18:00 Daily IRRS Review Team Meeting: reomndation, suggestions and good practices

Daily Discussions / Interviews and Site Visits

Friday, 9 December 2011

09:00 — 14:00 | Report preparation
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IRRS MISSION PROGRAMME

Saturday, 10 December 2011
Daily Discussions
09:00 — 19:00 Report preparation

Sunday, 11 December 2011

Daily Discussions

09:00 —12:00 Interviews and discussions with cexparts (parallel discussions)
09:00 - 12:00 Palicy Issue discussiduikushima; RB of country of origin involvemenassessment
13:00 — 23:00 IRRS Report preparation
Daily Discussions
08:00 — 15:00 Finalizing Mission Report

18:00 — 19:00 Handover of Draft IRRS Mission regorEANR for review and comments
Daily Discussions
11:00 - 17:00 Discussion FANR comments (all IRRSi&e Team)
20.00 — 22.00 Official Dinner

Wednesday, 14 December 2011

09:00 — 13:30 | IRRS Exit meeting, opening remarks DDG-NS Flory
Main findings of the IRRS mission (C.M.Larsson)
Closing Remarks FANR DG Travers

Press Conference
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APPENDIX IIl = SITE VISITS

SITE VISITS

1. Site visit to Nuclear Power Plant - Braka

A.Stritar, Z.Shah, S.Koenick

2. Site visit to Industrial facility — Weatherford Precision
Drilling

P.Deboodt

3. Site visit to Medical Facility - American hospital
B.Cassels, R.Wheelton
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APPENDIX IV — LIST OF MISSION COUNTERPARTS

IRRS FANR
EXPERTS Counterpart

AREAS

RESPONSIBILITIES AND FUNCTIONS OF THE GOVERNMENT

C.M. Larsson
A.Stritar

John Loy
lan Grant

GLOBAL NUCLEAR SAFETY REGIME

C.M. Larsson John Loy

A.Stritar lan Grant
Barry Kaufer
Monira Al Kuttab

RESPONSIBILITIES AND FUNCTIONS OF THE REGULATORY BO DY

C.M. Larsson John Loy
A.Stritar lan Grant

MANAGEMENT SYSTEM OF THE REGULATORY BODY

. [EOehkn Fatema Al Junaibi

AUTHORIZATION

C. Almeida
K.Do

Pablo Abbate
P.Deboodt _
B.Cassels Aayda Al Shehhi
L.Jova Sed

REVIEW AND ASSESSMENT

C. Almeida

Mike Cash
glggboodt Guenael Le Cann
' Aayda Al Shehhi

B.Cassels
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IRRS FANR

AN EXPERTS Counterpart
. |LJvased | |

INSPECTION

C. Almeida

K.Do Mustafa Majali
P.Deboodt Premek Skopal
B.Cassels -

L.Jova Sed

ENFORCEMENT

Z.Shah

P.Deboodt Premek Skopal
B.Cassels John Loy
L.Jova Sed + Eyad Mahadeen

REGULATIONS AND GUIDES

M.Mayfield
M.Tronea

R.Wheelton
L.Jova Sed

+ Barry Kaufer

EMERGENCY PREPAREDNESS AND RESPONSE

P.Zombori
1.Soufi

THEMATIC AREAS: CONTROL OF MEDICAL EXPOSURE

Jean-Loup Frichet
Walid El Mowafi

Mustafa Majali
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APPENDIX V — RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

R: Recommendations

Recommendations, Suggestions and Good Practices

S: Suggestions
G: Good Practices

The UAE developed a Nuclear Policy within a relalyvshort time frame but based on a
firm analysis of future demand for electricity, soited widely, formulated policy
GP1 statements that will guide future activities in teclear field, made it publicly availabje
and promulgated it through the Nuclear Law. WHifs$ is a requirement, the way it was
developed and negotiated is considered good peactic

The Government of the UAE and FANR should consitiareloping or clarifying, as appropriate,
S1 mechanisms by which appeals by a licensee or atstéder against a decision by the FANR Board
of Management can be reviewed by a body indeperafdmANR.

1. RESPONSIBILITIES
AND FUNCTIONS OF S2 FANR should consider merging the two existing ratjahs that cover radiation protection
THE GOVERNMENT requirements in nuclear power and non-nuclear peeetors respectively.

The Nuclear Law provides the basis for establishiregRadiation Protection Committee
GP2 that provides a framework for effective interactioetween various agencies and other
organisations of relevance for the framework fdetsa

The Government of the UAE should encourage andlititel the establishment of
Memoranda of Understanding (MoU) between FANR atieeirogovernmental bodies, to
avoid duplication of efforts and conflicting advicEANR should conclude the current
negotiations for MoUs as soon as practicable.

S3
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R: Recommendations

S: Suggestions

G: Good Practices

Recommendations, Suggestions and Good Practices

S4

The Radiation Protection Committee should develod Bmplement an action plan

address outstanding issues such as reference I@reistervention levels) for existin
exposure situations and emergencies, administratiamrphan sources and derivation
diagnostic reference levels for different diagnoptiocedures.

[0

of

R1

The Government of the UAE should encourage colktimm amongst relevant bodies
make an inventory of sites with elevated levelsaafiation, whether this be from natu
exposure or legacies from past practices, andtermae reference levels for remedial
other actions.

ral
or

R2

The Government of the UAE should establish an imt@rganization for the safe recove
and storage of orphan sources until ultimate teansf responsibility can be achieved
the new “Waste Entity” to be established pursuarnhé Nuclear Law.

ry
to

R3

The Government of the UAE should ensure the dewedop of a National Policy an
Strategy for Radioactive Waste Management is brbot@lonclusion in the shortest tin
frame. This would facilitate inter alia, the dev@ieent of the necessary regulations i
regulatory guidance documents.

o

ne
and

GP3

Students patrticipating in capacity building progra@s have an opportunity to choose
the commencement of their career, to work eitheh whe regulator FANR or with th

operator ENEC on comprable terms. This is a goauritmtion towards the balance

development of the human capacity throughout thelevhuclear sector.

at

D

2d

S5

The Government should continue to develop and imete provisions to establish tf
nationwide radiological monitoring system for easlgirning purposes as well as long te
assessment of radiological contamination of thétoey of the country.

ne

1
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R: Recommendations Recommendations, Suggestions and Good Practices

S: Suggestions

G: Good Practices

FANR should develop authorization criteria to bHilfed by dosimetry services providefs

R for the individual monitoring of workers subjectdocupational exposure..
UAE and FANR have given evidence of ambitious u$enternational peer review
GP4 missions as well as demonstrated that the findfrays these missions are incorporated

into actions plans and that resulting actions a&iagimplemented. The effectiveness and
2. GLOBAL NUCLEAR efficiency by which this has taken place is congdegood practice.
SAFETY REGIME

The Government of the UAE should officially notifiye IAEA as soon as practicable that
S6 it endeavours to follow the provisions of the €ad Conduct on the Safety and Security
of Radioactive Sources.

FANR should consider organizing the regulatory bagly that activities related to

3. RESPONSIBILITIES =t radioactive waste and decommissioning are integrate
AND FUNCTIONS OF
THE REGULATORY FANR and the relevant stakeholder organisationsilshconsider targets for developing
BODY S8 Emirati staff having the necessary competenceseapérience to assure regulation and

safety of facilities and activities in all poterti@@rcumstances on an appropriate timescale.

FANR has at an early stage developed an integratathgement system providing

GPS an important support function for the activitiesloé Authority.
4. MANAGEMENT
SYSTEM OF THE FANR should consider further improving descripti@fishe graded approach to be used in
REGULATORY BODY <o different areas of its activities such as:

» Licensing of radiation practices;

» Safety assessment and inspection for nucleartfasitind activities consistent with the
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R: Recommendations

S: Suggestions

G: Good Practices

Recommendations, Suggestions and Good Practices

magnitude of the possible radiation risks;

* Reviewing or developing the radiation protectioguiations for non-nuclear facilitie
and activities;

* Further developing documentation of the Integral@shagement System.

S10

FANR should consider having all policies of FANRpproved by the Board ¢
Management) integrated in the IMS and availableltstaff via the Local Area Networ
and that clarifying text is inserted in the IMS el

GP6

FANR has good electronic project management (ERMijesn for planning, maintaining
retrieving, and record-keeping all documents predun the process of review a
assessment.

R5

FANR should prioritise development of the EDMS tsiere those products i.e. docume
(reports, licences etc.) addressing the same dutn@iter can be compiled in one doss
having a unique identification number and that rédaeping follows the same structu
FANR should furthermore consider resolving the iempéntation issues with EDMS a
EPM, particulary clarifying the relationships beemethe two systems, to ensure eq
application of the advantages of each system faraas of FANR'’s activities.

R6

FANR should take steps to specify retention timess farious records and associa
materials.

S11

FANR should consider preparing and implementin¢aa fprogramme) for internal audit
as a management tool for independent assessment.

S12

FANR should consider taking a systematic approachmonitoring the completion @

[72)
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R: Recommendations Recommendations, Suggestions and Good Practices

S: Suggestions

G: Good Practices

the effectiveness of the improvements.

The suite of documents detailing how to make aniegton, what information to provide
5. AUTHORIZATION GP7 and the internal procedural guidance documentstifer FANR personnel on how to
perform the licensing indicate sound managemettiefpplication process.

FANR should consider authorizing the various stepthe development of a hon-nuclear
power facility e.g. notification, design, constioct operation, shut down and
decommissioning, with a view to confirming that tdhesign intent has been delivered ¢.g.
for shielding high end medical radiation activitesch as oncology.

S13

6. REVIEW AND FANR should develop an internal procedure on thedifer of lessons-learned taking into
' ASSESSMENT R7 account the benefit of utilizating experience, bbtdrom the vendor country of origin and
international community.

FANR should examine Article 36(3) of the Law No.Gthwa view to ensuring that
S14 prosecutions are possible for situations where FAN&S to intervene to restore
radiological safety.

s15 FANR should consider improving the process to as#es competence and qualificatigns
2 INSPECTION of consultants from technical support organisatmssisting FANR during inspections.

The Government of the UAE should clearly assignpoesibilities for overseeing

RE industrial safety aspects during construction ofiitzes.

FANR should consider developing generic criterindaent reporting by all licensees (in

SLE order to effectively perform reactive inspections
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R: Recommendations Recommendations, Suggestions and Good Practices

S: Suggestions

G: Good Practices

FANR should develop a procedure for coordinatingpéttion activities with review and

=iy assessment activities.

FANR should consider establishing and implemenérmplicy for the use of enforcement
measures by inspectors includingzire of evidence and statement gathering proesd
particularly in cases where immediate intervenfimnprotection of persons is needed
the field.

8. ENFORCEMENT S18

n

FANR should implement its internal action plan (FRAMction Plan) which proposes to:

e Complete regulation on administrative penaltiesfameb by the end of 2012;

e Complete protocol on referrals to prosecution atks by end 2012;

S19

* Fully implement enforcement procedures for regalateaterial users by early
2012 ; and

« Complete protocol on referrals to prosecution aulks by end 2012.

FANR should consider detailing its internal prooesu for elaboration of the
establishment, revision and revoking of regulatiohmendments should include criteria
S20 for identifying the need for new or revised reguaas, should specify the periodicity of the
review of the current regulations and guides aralishalso address the formal review by
9. REGULATIONS AND legal staff in the process for issuing regulations

GUIDES

The UAE has developed, in a relatively short peiwddime, a comprehensive national
regulatory framework for nuclear safety. For theéabkshment of its own regulator
GP8 requirements and guidance, the FANR has made éx¢ense of IAEA Safety Standard
The obligation of the FANR to take account of intgionally recognized standards and
recommendations, such as the IAEA Safety Standawtien developing the nationgl
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R: Recommendations

S: Suggestions

G: Good Practices

Recommendations, Suggestions and Good Practices

regulations and guidelines, is explicitly statedaamandatory requirement in the UAE

Nuclear Law.

S21

FANR should make provisions to ensure staff isngdiin the technical background a
significance of those regulatory documents issuedther jurisdictions and reference
used in FANR’s guidelines. FANR should also takeasuges to regularly monitor chang

in those referenced documents and evaluate pdtenphacations for their own guidelines.

S22

FANR should continue the process for completing ringulatory framework, in such

manner that all regulations and guides neededpgpastiregulatory review, inspection and

decision-making are in place before the relateeghking stages of the nuclear power pl
project.

S23

FANR should consider developing a safety guidessisa users in complying with safe
requirements on control of discharges for fac#itigth regulated materials.

R9

FANR should review the existing regulatory framekvfor safety, and define according
the IAEA Safety Standards, the concepts of exempitlearance and radioactive wa
for all the practices and activities.

S24

FANR should develop a regulation establishing tlannsafety requirements for all phas
of decommissioning of all types of regulated fai@f. This should include requiremer
for the period after the permanent shutdown of @lifia at the end of its operation
lifetime.

R10

FANR should develop regulations covering the maiguirements for the regulation a
control of existing exposure situations establisimetthe IAEA Safety Standards GSR P
3.
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R: Recommendations Recommendations, Suggestions and Good Practices

S: Suggestions

G: Good Practices

FANR should develop a set of regulations for safetyessment for all regulated facilities

i and activities taking into account a graded apgroac
10. EMERGENCY FANR and NCEMA should as soon as possible finadizd implement the Memorandum
PREPAREDNESS AND S25 of Understanding (MoU). The MoU should consider ibsues of public communicatign
RESPONSE and of cooperation between the Emergency Oper@wmres of NCEMA and FANR.

The Government should make sure that tbkes, responsibilities and organizational
R12 relationships and interfaces between all the respanrganizations should be clarified,
agreed and formalized as soon as possible

The Government of the UAE should consider invitimgEmergency Preparedness Revjew
S26 (EPREV) mission upon the completion of the natiomald local off-site radiation
emergency plans.

Organisations, involved in emergency planning, sthdinalize the assessment of hazards
R13 at the national level properly taking into accotadiological hazards in accordance with
GS-R-2.

FANR, with other relevant stakeholders and throtige coordination of the Radiatign
Protection Committee, should continue to work taysathe establishment of national
intervention levels for application in emergencyuaiion, in compliance with the
international standards.

S27

The Government of the UAE should consider estaibigslan exclusion zone around the
S28 NPP site to prevent the developments which wouldeaassary increase the population
density and complicate emergency planning.

138



R: Recommendations Recommendations, Suggestions and Good Practices

S: Suggestions

G: Good Practices

The Government of the UAE should establish a mimmoedical capability at the
national level to face medical emergencies, atbspital level and by medical first

R14 responders. Consideration should be given to ehgcand training medical professionals
to recognize the symptoms of radiation injuries.
s29 FANR should consider developing a communicationn ptaking into account the

psychological consequences of radiation emergencies

The Government of the UAE should ensure that thegphnd procedures for coordinating
national response, based on a comprehensive ass#ssithazards and coordinated wijth
R15 other relevant and existing plans, are establisimedcompleted by the indicated deadlines.
Each response organization should prepare its dam fpr coordinating and performing
their assigned functions.

The Government of the UAE should ensumith respect to the specific requirements of
IAEA BSS 2011 GSR Part 3 interim:

. establish a set of diagnostic reference levels;
. ensure that, as a result of consultation betweenhimalth authority, relevant
R16 professional bodies and the regulatory body, tHeviing are established:
11. CONTROL OF c) Dose constraints to be fulfilled for exposures afets and comforters, and
MEDICAL EXPOSURE volunteers participating in a programme of biomatiresearch;

d) Criteria and guidelines for the release of patiemtso have undergon
therapeutic procedures using unsealed sources t@nizawho still retain
implanted sealed sources.

(4]

FANR should consider developing a standardized rtgp format for radiation

S30 incidents/accidents.
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R: Recommendations Recommendations, Suggestions and Good Practices

S: Suggestions

G: Good Practices

FANR should consider developing a set of compliaiecglirements for the typical suite jof
S31 medical imaging equipment and other radiation sesias part of efforts to assist medical
practices to ensure patient dose optimisation.

[©]

FANR should consider within two years an IAEA mission Occupational Radiatian
Protection Appraisal Service (ORPAS) mission, idesr among other goals, to define |an
action plan for further development of the infrasture for the monitoring g
occupationally exposed workers.

S32

—h

12.0CCUPATIONAL
RADIATION
PROTECTION GP9

The provision of guidance material on the protecnd the safety of workers and for the
completion of the application for a licence is amktedged as a positive indicator of a
high level of commitment from the FANR in order faster the implementation of the
regulations concerning the occupational exposure.

FANR should consider strengthening its efforts avalop a national dose register for

S5 occupationally exposed workers.

FANR should make provision for requirements statohgarly the responsibilities and
R17 duties of the workers for the implementation of inetection and the safety measures|for
themselves as well as for the other workers.

FANR should consider the establishment of admiaiste rules concerning the
implementation of a radiation protection and safetggramme, in particular for those

S workers who performed their activities in differdatilities where radioactive sources are
present or where activities involving regulated enals have to be done
S35 FANR should mandate all licensees that currently b have radiation protectign
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R: Recommendations Recommendations, Suggestions and Good Practices

S: Suggestions

G: Good Practices

programme to provide such a programme within aneefiperiod of time.

FANR should consider providing guidance for theeasment of occupational exposure to
S36 ionizing radiations to be performed for all expasyrathways and guidance on how| to
assess the total effective dose.

FANR should consider providing information licensem existing training material or on

S5 training service providers for workers subject ¢ocupational exposure.
R1S FANR should review and complete the existing rezmient addressing the conditions| of
service as described in the GSR Part 3, 3.111 Ari® 3
s38 FANR should inform IAEA about the proposed develepts of RAIS so that other
13. SAFETY AND Member States may similarly benefit from useful ioy@ment.

SECURITY OF
RADIOACTIVE The Government of the UAE should ensure that orgloamces are deemed to be evidence
SOURCES S39 unless or until FANR makes the decision not to ecase the legal owner of the regulated

material.
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APPENDIX VI — FANR REFERENCE MATERIAL USED FOR THE REVIEW

DOCUMENT DESCRIPTION

UAE Legislation

Law No. 6 of 2009 Federal Law by Decree No 6 of 2009, Regarding #ecBful Uses of
Nuclear Energy

Law No. 2 of 2011 (NCEMA) Concerning The Establishment of the National EmeecgeCrisis and
Disaster Management Authority (NECDMA)

Policy

UAE Nuclear Policy Policy of the United Arab Emirates on the Evaluatind Potential
Development of Peaceful Nuclear Energy

FANR Regulations

12

FANR-REG-01 Management Systems for Nuclear FacilitieThis regulation define
generic management system requirements applicdiptaighout all
phases (i.e. siting, design, construction, commissg, operation and
decommissioning) of the lifetime of a nuclear fagilincluding any
subsequent period of institutional control.)

FANR-REG-02 Regulation for the Siting of Nuclear Facilities(This regulation is ta
establish the requirements for the site evaludorone or more nuclear
facilities. The evaluation will characterize fullthe site specific
conditions so that the nuclear facility is protecégainst external hazards
and any environmental impacts that might arise fitsnoperation are
minimized)

FANR-REG-03 Regulation for the Design of Nuclear Power Plant§The regulation
establishes Design requirements for Systems, stegtand componen
important to Safety that must be met for safe dpmraof a Nuclear
Power Plant, and for preventing or mitigating thensequences aof
potential events that could jeopardize Safety. ko aestablishes
requirements for a comprehensive Safety Assessmérith is carried
out in order to identify the potential hazards thady arise from the
Operation of the Nuclear Facility, under the vasio®lant States
(Operational States and incident/Accident Condgjon

n

FANR-REG-04 Radiation Dose Limits & Optimisation of Radiation Protection for
Nuclear Facilities (This regulation establishes the radiation dosetdi
and the requirements for optimisation of radiatjpmotection that are
relevant to a nuclear facility during its desigmnstruction, norma
operation and decommissioning.)

FANR-REG-05 Probabilistic Risk Assessment Application (PRA) at Nuclear
Facilities (This regulation is to require the applicant orefisee
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DOCUMENT

DESCRIPTION

constructing or operating a nuclear facility to doat a PRA to suppor
the application for a Construction and Operatincebice)

FANR-REG-13

Transportation of Radioactive Materials (This regulation establishe
the requirements for the safe transport of radieaanaterial, as define
in the IAEA Safety Standards Regulations for thdeSaransport of
Radioactive Material, 2009 Edition (No. TS-R-1) hiit the State by
road, rail, and waterways under the jurisdictionhef State).

FANR-REG-17 (Draft)

Certification of Operations Personnel

FANR-REG-23

Security of Radioactive Sources

FANR-REG-24

Basic Safety Standards for Facilities and Adggitinvolving lonizing
Radiation other than in Nuclear Facilities

REGULATORY GUIDES

FANR-RG-001

Content of Nuclear Facility Construction and Opiea Licence
Applications Corresponding Regulations FANR REG 06 Application
for a Licence to Construct a Nuclear Facility & RE& Application for a
Licence to Operate a Nuclear Facility)

FANR RG-002

Application of Management Systems for Nuclear Ras
(Corresponding Regulations FANR REG 01 Management Systems
Nuclear Facilities)

FANR RG-003

Probabilistic Risk Assessment Scope, Quality andpligptions
(Correspondng Regulations: FANR REG 05 Regulat@mnFrobabilistic
Risk Assessment Aplication at Nuclear facilitities)

FANR RG-004

Evaluation Criteria for Probabilistic Safety Targetand Design
RequirementsQorresponding Regulations FANR REG 03 Design o
Nuclear Power Plants)

FANR RG-005 (Draft)

Guidelines for the Design, Construction and Operatif Nuclear Power
Plants

—

Zn

for

f

FANR RG-007 Radiation Safety Guide
FANR RG-008 Guidance for Reporting Nuclear Facility Incidents
Inspection

Generic Inspection Guide (GIG)

Inspection of Regulated Activities

Inspection Procedures

Enforcement of regulatory requirements

Enforcement Procedure

Training Instruction: Inspector Qualification folSD Staff

Inspector Qualification for NSD

Training Instruction: Inspector Qualification foSR Staff

Inspector Qualification for RSD

Training Instruction: Inspector Qualification foSR Staff
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DOCUMENT

Inspection Instructions:

Diagnostic and Interventional Radiolog

<

DESCRIPTION

Inspection Objective - General Inspection InstauttiSite Report Form -
Inspection Recommendations - Inspection Notes ckitst

Inspection Instructions:

Fixed Gauges

Inspection Objective - General Inspection InstauttiSite Report Form -
Inspection Recommendations - Inspection Notes ckitst

Inspection Instructions:

Industrial Radiography

Inspection Objective - General Inspection InstauttiSite Report Form -
Inspection Recommendations - Inspection Notes ckitst

Inspection Instructions:

Nuclear Medicine

Inspection Objective - General Inspection InstauttiSite Report Form -
Inspection Recommendations - Inspection Notes ckits®

Inspection Instructions:

Portable Gauges

Inspection Objective - General Inspection InstiuetiSite Report Form
Inspection Recommendations - Inspection Notes cklts®

Inspection Instructions:

Radiotherapy

Inspection Objective - General Inspection InstruttiSite Report Form -
Inspection Recommendations - Inspection Notes ckits®

Inspection Instructions:

Well Logging

Inspection Objective - General Inspection InstruttiSite Report Form -
Inspection Recommendations - Inspection Notes ckits

Inspection Instructions:

X-ray Security Scanners

For Regulated Materials

Pre-inspection Checklist

Feb 2011 Inspection Report

KEPCO April 2011 Inspection Report

June 2011 ENEC Audit report

NSD Inspection Report

Letter to licensees for announced inspection

RSD e-mail pre-inspection

Example

FANR inspection report cover letter

Letter to the licensee “Assessment of responskeeténspection Report”

Letter: Assessment of response to the
inspection Report

Training Qualification Card (NSD)

Regulated Material Licensing

RAI Log

Log of Requests for Additional Information (RAI)

ARESPC Form
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DOCUMENT

Application form (Regulated Materials)

DESCRIPTION

Application form for a licence to conduct ‘Reguldtactivity Using
Regulated Materials’

FANR Guide: Applying for a Regulated
Materials Licence

FANR Guide: Applying for a Regulated Materials Lice

Example of RM Licence

Example of a Licence to conduct Regulated Activiting Regulated
Materials

Import/ Export Permit

Example of Import/ Export Permit for Regulated Matks.

Transport Notification

Example

Inventory Form

Regulated Materials Inventory Form

Review and Assessment Sheet Example

IMS

IMS Manual Integrated Management System Manual

Ckh.1 Manage Regulatory Framework for Ensuring Safegua&dfety and
Security

CkP.2 Licensing

CP.3 Assurance of Compliance for Safety, Security, Sadeds & Rad. Prot.

CP.4 Capacity building, training and knowledge managen(ieev.2)

CP.5 National Radiation Protection Infrastructure

CP.6 FANR Response to Emergencies

CP.6 FANR Emergency Communication procedure

CP.6 FANR emergency procedures

MP.1 Direct and Manage the Organization

MP.2 MP.2 — Regulatory Decision Making — Revision 1

MP.3 Manage Corporate Communications

MP.4 Organizational Planning

MP.5 Manage Processes

MP 6 Evaluate and Improve Performance

MP.7 Project Management

MP.8 Manage National & International Stakeholder EngagetmCooperation

and Interactions
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DOCUMENT

CP.1 (ARESPC Form)

DESCRIPTION

Assessment and Resolution of External StakeholagPaiblic
Comments (ARESPC) and Examples

SP.1 IMS Process SP 1. Human Resources Management
SP.2 Finance
SP.6 ELECTRONIC DOCUMENT MANAGEMENT SYSTEM (EDMS)

Education and training self-assessmery

Systematic Approach to Training (SAT)|

procedure

FANR/LIMU Training Programme

Self-assessment report

Others

Convention on Nuclear Safety Report
Report

Convention on Nuclear Safety Presentation

Presentation

FANR Organization Chart

FANR Procurement Procedures

FANR Website

http://fanr.gov.ae/en

Paper

‘Developing National Regulations in the United Arainirates’ delivered
to OECD Committee on Nuclear Regulatory Activitiggternational
Workshop on ‘New Reactor Siting, Licensing and QGumgion
Experience’ Czech Republic, September 2010

Chief Scientist Job Description

Annual Report 2010

Public information sessions

Example: http://gulfnews.com/news/gulf/uae/governttieences-will-
ensure-safe-use-of-radioactive-materials-1.634711

‘Inside Business’ video report on
FANR

http://www.youtube.com/watch?v=05xxoeEPpyg

Internal Audit procedure
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. IAEA SAFETY STANDARDS SERIES No.
. IAEA SAFETY STANDARDS SERIES No.

and Regulatory Framework for Safety

. IAEA SAFETY STANDARDS SERIES No.

Nuclear or Radiological Emergency

. IAEA SAFETY STANDARDS SERIES No.

Facilities and Activities

. IAEA SAFETY STANDARDS SERIES No.

Design

. IAEA SAFETY STANDARDS SERIES No.

Plants: Operation

. IAEA SAFETY STANDARDS SERIES No.
. IAEA SAFETY STANDARDS SERIES No.

the Regulatory Body for Nuclear Facilities

. IAEA SAFETY STANDARDS SERIES No.

APPENDIX VIl — IAEA REFERENCE MATERIAL USED FOR THE REVIEW

SF-1- Fundamental Safety Principles
GSR PART 1- Governmental, Legal

GS-R-2 - Prepareds and Response for a
GS-R-3 -The Management System for
NS-R-1 — SafetyMdficlear Power Plants:
NS-R-2 -Safety of Nuclear Power

NS-R-4 - SafetyRésearch Reactors
GS-G-1.1 - Orgaatimn and Staffing of

GS-G-1.2 - Reviand Assessment of

Nuclear Facilities by the Regulatory Body

10.IAEA SAFETY STANDARDS SERIES No. GS-G-1.3 - Regulat Inspection of
Nuclear Facilities and Enforcement by the RegulaBody

11.IAEA SAFETY STANDARDS SERIES No. GS-G-1.4 - Docunt&iion for Use in
Regulatory Nuclear Facilities

12.IAEA SAFETY STANDARDS SERIES No.
for a Nuclear or Radiological Emergency

13.1AEA SAFETY STANDARDS SERIES No. GS-G-3.1 - Appltean of the
Management System for Facilities and Activities

14.IAEA SAFETY STANDARDS SERIES No. GS-G-3.2 - The Maement System for
Technical Services in Radiation Safety

15.IAEA SAFETY STANDARDS SERIES No. RS-G-1.3 - Assesstof Occupational
Exposure Due to External Sources of Radiation

16.1AEA SAFETY STANDARDS SERIES No. RS-G-1.4 - Buildyr€Competence in
Radiation Protection and the Safe Use of Radichiources

17.1AEA SAFETY STANDARDS SERIES No. NS-G-2.10 - Perio&afety Review of
Nuclear Power Plants Safety Guide

18.IAEA SAFETY STANDARDS SERIES No. NS-G-211 - A Systdor the Feedback of
Experience from Events in Nuclear InstallationseBatGuide

19.INTERNATIONAL ATOMIC ENERGY AGENCY - Convention oiarly Notification
of a Nuclear Accident (1986) and Convention on stssice in the Case of a Nuclear
Accident or Radiological Emergency (1987), Legali&eNo. 14, Vienna (1987).

20.INTERNATIONAL ATOMIC ENERGY AGENCY - Generic Assesgent Procedures
for Determining Protective Actions during a Readkocident, IAEA-TECDOC-955,
IAEA, Vienna (1997).

GS-G-2.1 - Arramgents for Preparedness
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APPENDIX VIII - ORGANIZATIONAL CHART FANR

Board of Management

Director General

Administration Division Operations Division
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