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l. INTRODUCTION

1.1  UAE Policy on Nuclear Safety

The Policy of the United Arab Emirates (UAE) on the Evaluation and Potential Development of
Peaceful Nuclear Energy (hereinafter referred to as the Nuclear Policy) was adopted by the UAE
Cabinet of Ministers in April 2080 The Nuclear Policy outlines the role of nuclear energy in the
UAEG6s energy programme and states the UAEOGS
the highest standards of safety, security andproiiferation throughout the life of the nuclear
pogr amme. The Nuclear Policy also discusses
nuclear power capability in partnership with the governments and firms of responsible nations, as
well as with the assistance of appropriate expert organisaitiehsgling the International Atomic
Energy Agency (IAEA), in a manner that best ensures long term sustainabiliyAEhsluclear
Policyis available on the web site of the UAE Permamdigsion in Vienna.

1.2 Status of the UAE Nuclear Programme

The UAE has moved forward on the commitments in the Nuclear Policy through the adoption of
the relevant international instruments for nuclear safety, security angralifieration, through

theestablishment of a legal framework and governmental framework within the UAE, and through
ongoing support for the development of the UAE peaceful nuclear energy programme as

described in subsequent sections of this report.
1.3 Purpose and Scope of this Report

Article 5 of the Convention on Nuclear Safety stafésach Contracting Party shall submit for
review, prior to each meeting referred to in Article 20, a report on the measures it has taken to

implement each of the obligations of this Converition

This is the third National Report of the UAE which has been prepared in accordance with Article
5 of the Convention on Nuclear Saféty review at the f Review Meeting of the Convention to
be held in March and April 201 This National report describéise legislative, regulatory, and
administrative measures and other steps taken by the United Arab Emirates to fulfil its obligations

as a Contracting Party to the Convention on Nuclear Safety.

The dructure of the report is based dAEA Information Circular INFCIRC/572/Rev.5
Guidelines regarding National Reports under the Convention on Nuclear Sefeiyh the

1
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Contracting Parties adopted during 8tb Review Meetingn 2014. The report consists of three
main parts. Following this inbduction, Part Il summarizes the significant developments in the
UAE nuclear energy programnsencethe 6th CNS review meeting. Part Il addressesrticle

by article review of the measures taken by the UAE to implement the provisignsiakés 6

through 19 of the Convention.

As was the case with the UAEO®s "ReeiewdeaingNedt i on al
in April 2014, this Third National Report is a collective effort of various national organisations
including the Federal Authority fdluclear Regulation (FANR), the Emirates Nuclear Energy
Corporation (ENEC), the National Emergency, Crisis and Disaster Management Authority

(NCEMA) and other leading organisations.

The UAE appreciates the opportunity to participate in the 7th Reviewn\desftihe Parties to the
Convention and looks forward to contributing to the discussion.

I. SUMMARY

2.1  Significant changes in the UAE’s national nuclear energy programme

The UAE national report to thé'®eview Meeting on the Convention on Nuclear Safety described
the policy decisions and the measures taken
programme. That report described the issuance on the construction licence for the first two nuclear
installations in July 2012. These units are located asitleenamed Barakah on the coast of the
Arabian Gulf some 300 km west of Abu Dhabi. The technology at Barakah is thel40®R
advanced pressurised water reactor supplied by a team led by the Katea Emver Company
(KEPCO).

Since the 8 Review Meeting, FANR has granted a licenaeENECon 18" September 201tb
construct two additional nuclear installations at the Barakah site. ©®Magch 2015 ENEC
submitted an application fan operating licence f@arakahUnits 1 and 2 This operating licence

application (OLA)is currentlyunderreview and assessment FANR.

The manufacture of componeiitsd site construction fohe installationsit Barakah areurrently
progressing iine with the schedule naktones set by ENEC. As of JW2#.6 Unit 1lis now over
88% complete antias progressed into the initial stagesnofinuclearcommissioninghaving

completedCold Hydraostatictesting in April 201@&nd commenced Hot Functional Tiegt FANR

2
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has implementeda program of site construction and commissioning inspections as well as
continued vendor inspections of the supply chain. ARi0E2016 Unit 2 is approximatel§2%o,
Unit 350%, and Unit 431% complete from a construction ppestive.

2.2 Update on actions taken in light of the accident at Fukushima Daiichi

The actions taken by the UAE in the light of the accident at Fukushima Daiichi were summarized
in the UAE National Report to th@%Extraordinary Meeting on the Convention on Nuclear Safety

and in the national report for th& Geview meeting.

In summary FANR issued a request to ENEC dhJuly 2011 for an assessment of how recent
experience at Fukushima and lessons learned saafabe applied to address any potential safety
issues at the proposed Barakah Nuclear Power Plants. The guidance provided by FANR to ENEC
for the Fukushima lessons learned evaluation considered the information developed internationally
after the event,ral was based mainly on the Stress Test Specifications developed by the European

Nuclear Safety Regulators Group.

ENEC submittedhe initial versionofa r eport entitl ed fAnSafety Ass
Nuclear Power Plants (Lessons Learned flarkushima Accident ,0 30" December 2011A
subsequent revision was submitted in March 2015 as part QfltAefor Barakah Units 1 and. 2

The report addresséhe following major topics, in accordance with the FANR guidance:

A Initiating eventg(including, but not limited to earthquakes, flooding, fire, explosions,

sandstorms, and oil spills);

A Consequential loss of safety functions (including, but not limited to the loss of electrical

power, loss of ultimate heat sink, and loss of ultimate hektgth station blackout);

A Severe accident management (including, but not limited to design features for severe
accidents instrumentation and information systems, provisions for increasing plant

robustness, and severe accident management guidelines);
A Promsed safety enhancements.

The Barakah Units designs already incorporated advanced features designed for coping with
severe accidents. Nevertheless, a number of proposed safety improvements to enhance the ability

of the plant to resist severe, lgwobabilty events and to improve the mitigation of severe
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accidentshave been and will continue to laeldressed during construction and the operating

licence stage.

As part of the licensing for constructidPANR approved 7 proposed safetgesign enhancements

and required ENEC to submit design details of the improvements tariorstallation. The
improvements generally enhanced the design against natural hazards such as seismic events and
flooding and i mproved the pl ars$d severcagqidents.| i t y
FANR has reviewed anapprovedhe design details fall 17 of the desigrenhancement®r all

four Barakah unitsAs part of the OLA review, FANR is evaluating the adequacy of the proposed
procedures and severe accident managegudes taking into accountehessons learned from
Fukushima and the approved design enhancemdrusther details are discussed under Articles

17 and 18.

FANR has alsostudiedthe need for changes to its regulations in the light ofaitmdent at
Fukushimaln accordance with the UAE Policy, FANR has based many of its regulations on the
corresponding IAEA safety requirementSANR hasactively participated in thBAEA Nuclear
Safety Standards Committee (NUSSC) meetings and associated working gpadipcuss the
implications of the Fukushima findings on the IAEA Safety Standards, in particular DS 462
(Revision by amendment of GSR Part 1,-RS, SSR2/1, SSR2/2 and GSR Part 4). FANR
evaluated the information from NUSSC and the associated wodkimgps as inputs foan

assessmermf FANRs regulatory framework in light of the Fukushima lessons learned.

In the light of this exercis&sFANR hasidentified no need forimmediatechanges tats current
regulations buthas noted a number of item® be taken into accourduring the course of

maintenance and updateitsfregulatory framework.

2.3 Actions taken based on the 6th CNS, the UAE Rapporteur’s Report

The significant matters of interest for the UAE arising during the peer review of tlregibw

Meeting as recorded by the rapporteur were the following:

1) Maintain regulatory oversight in construction and demonstrate operational readiness
2) Conduct assessments of the emergency plans, including support for the EPREV

3) Finalize installation of full sope simulators for operator training.
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Oversight of Construction and Operational Readiness

The approval of the construction |Iicenses for
programme for oversight of construction andnnuclearcommissioning activities. In this
programme ENEC6s contractors carry out a numb
constructed in accordance with design requiremamtd,providedocumentation verifying these
inspection and tests. ENECarcies out its own programme of oversight monitoring the

construction and inspection activities and reports the results to FANR.

FANR conducts an independent construction inspection programme that includes ongoing daily
inspectionsby site based residemispectors, specialist inspection teams flwadjuarters and
inspections of suppliemany, of whom are located in other countrieghese inspections are
documented in inspection reports including findings which require corrective actions of ENEC
and itscontractors. FANR reviews the corrective actions taken in respoisefitalings and
monitors the closure of all findings. FANR has a structured process and set of procedures for
making a decision for the issuance of an operating licence that sunmsnanideevaluate this

programme of inspections.

In the operating license application ENEC has described to FANR the methods and processes that
will be used to demonstrate operational readiness of Nawaholly-ownedsubsidiary of ENEC

that will be the perating organisationThe operational readinegpsocessncludes elements for
demonstrating that implementiqgrogrammes angrocedures are complete and in place and
qualified staff are available and trained to implement the programmes and procedures.

FANR has developed a structured programme of inspections to review and evaluate ENECs
operational readiness. These inspectiatls be documented in inspection reports including
findings which require corrective action of ENEC. FANR he=sateda procedte for making

findingst h at summari zes and evaluates ENEGC®s ope

independent inspection of that processupporthe decision for an operating license
Emergency Planning

An Emergency Preparedness Review (EPREV) mission was conducted by the International
Atomic Energy Agency (IAEA) in the United Arab Emirates (UAE) from 21 to 31 March 2015.

EPREV missions are designed to provide a peer review of emergency preparednesparser
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arrangements in a country based on the IAEA Safety Standards. The specific purpose of the
EPREV mission was to review emergency preparedness and response (EPR) arrangements and

capabilities associated with the Barakah Nuclear Power Plant.

The EPREVmission report concluded that the nuclear emergency preparedness and response
framework in the UAE is being effectively built on an existing national crisis and emergency
management structure that is clear, well defined and tested.c@imprehensiveapproach is
consistent with IAEA safety standards and is a key to the future success of the emergency
preparedness and response progrém.addition, he EPREV identifiedseveral areas for

improvemenin the UAE emergency management framework

In February2016 the UAE conducted the first full scale exercise of the emergency plan for a
nuclear accident at Barakah with demonstration of onsite and offsite emergency response
capabilities. This emergency exercise was carried out well before receipt ofdiielaznan early
demonstration of the response capabilities tested in an integrated fashion. Because this exercise
was conducted at an early stage some response facilities were not yet operational. For this reason,
a degree of simulation was necessdryis simulation is acceptable and necessary for this exercise
because the onsite emergency facilities are not fully constructed or in service and emergency
implementing procedures are in an early stage of development. There will be another full scale

exeacise prior to fuel load, at which time all emergency response facilities will be fully operational.

There were a number of assessment teams evaluating exercise performance including teams from
ENEC, FANR, various offsite responding agencies and a teamtfre IAEA. Action plans to

address observations from these assessments are currently under way.
Full details on emergency preparedness are discussed under Article 16.
Finalize Simulator Installation for Operator Training

The Barakah nuclear plant indes two full scale simulators for theining and certification of
Senior RactorOperators (SRO) and Reactor Operators (RO). The simulators have been tested by
ENEC in accordance with international standards to demonstrate the fidelity of the sinmulator
the plant and its suitabilitior use in training SROs and RASNEC currently hasl15SRO and

RO candidatesni trainingin 9 cohortgroups.The first cohort group has advanced through the

training program including simulator training and examinations

Public after release



FANR issued a comprehensive regulation (FARRG-17) that governs the training and
certification process for SRO and RThe regulation requirdhe licensee to implemeattraining
programme based on a systematic approach to training (SAHefdraining of SROs and ROs.

The programme must be described in a written plan abichisted to FANR for approvaEANR

has approve& N E Cpdogramme as described in the plan. FANR hasalsducted a number

of inspections over the entire life cycle bkttraining programme to date to verify that ENEC is
implementing the training and examination processes in accordance with requirements! REG
also requires an authorization (referred to as certification) from FANR before an individual can
undertake theluties of an RO and SRO. FANR will base its certifications of RO and SRO on
applications to be submitted by ENEC that show each candidate has successfully completed the

approved training programme.

24  Lessons learned from international peer reviews, operating and construction

experience, and emergency drills or exercises.

The UAE has continued to cooperate extensively with the IAEA thrbogtingmany missions
and safety services since tHe Beview Meetingn addition to the recent EPREV mission noted

above

As previously reported in the national report for tHe Review Meeting FANR hosted an
Integrated Regulatory Review Service (IRRS) Mission conducted by the IAEA in December 2011,
covering the UAE regulatory framework for all nuclear activities regulatéeAR. This mission

also took into account the lessons learned uphab time from the accident at the Fukushima

Daiichi Nuclear Power Station.

At the request of the Government of the United Arab Emirates (UAB)osv-up IRRS mission
took place from 31 January to 8 February 20I%He purpose of the followp mission wa to
review the measures undertak®snthe UAE to respond tine recommendations and suggestions
from the initial IRRS mission conducted in 2011. In addition, the fellipwnission was extended

to include a review of the transport of radioactive material.

The followup mission compared the UAE regulatory framework for nuclear and radiation safety
against IAEA safety standards as the international benchmark for safety. Theupllowgsion
was also used to exchange information and experience between tBefdR&v-up Team

members and the UAE counterparts in the areas covered by the IRRS.
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The IRRS followup Team (the Team) consisted of six senior regulatory experts from six IAEA

Member States and four IAEA staff members.

The Team carried out a review of theasures undertaken following the recommendations and
suggestions of the 2011 IRRS mission in the following areas: responsibilities and functions of the
government; the global nuclear safety regime; responsibilities and functions of the regulatory
body; the management system of the regulatory body; the activities of the regulatory body related
to regulation of nuclear power plants and use of radiation sources, including authorization, review
and assessment, inspection, enforcement, and the developmerdnéeat of regulations and
guides. The additional area of the transport of radioactive material referred to above was also

reviewed.

The Team concluded thBANR had systematically taken into accotlré recommendations and
suggestions from the 2011 IRRS ssibn through a comprehensive action plan. Significant
progress had been made in many areas and many improvements were carried out following the

implementation of the action plan.

The Team concluded that FANR has further strengthened its regulatory bversd) made
significant progress in addressing the findings of the 2011 IRRS mission and demonstrated
commitment for an effective implementation of the IRRS programme by intitel®RS follow

up mission.

In addition, at the UAEOG6s request, an Occupational
(ORPAS) missionwas conducted in November 2015r&view the regulatoryrameworkand
practical implementation of occupational radiation protection arrangements iratioea The
ORPAS teanmasdeliveredthe final missiommeport of its review, whickes out thefindingswhich
included severafood practicesas well as recommendations and suggestions in the following

areas:

1 Approval of dosimetry services, including details of tyyge of dosimeters acceptable to
the regulatory authority, calibration of dosimeters, performance testing and other relevant

aspects;
1 Establishment of a national dose registry;

1 Standardization of training protocols, including the accreditation of quadikpdrts;
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1 Harmonization of health surveillance procedures;
i Strengthening procedures for over exposure investigations;
9 Capacity building for radionuclide intake estimation and dose evaluation.

The UAE has requested an International Physical Protection Advisory Service (IPASS) mission to
take place in late 2016. The UAE has also requested a preoperational Operational Safety
Assessment Review Team (OSART) mission prior to -sgarbf the first uit at the Barakah

nuclear facility.

The UAE continues to make extewsiuseof the IAEA technical cooperation (TC) programioe
support the ongoing development of its nuclear safety infrastrudiuedJAE Permanent Mission
has successfully coordinatéour TC cycles (2002011, 2012013, 20142015, 20162017),

through different phases of planning, implementation, monitoring & evaluation, and closure.

2.5 Transparency and communications with the public and other national and

international organizations

Both ENEC and FANR have maintained active programmes of stakeholder engagement at the
local, national and international levels. The UAE gives great importance to cooperation with
international organisations, such as the IAEA and foreign nuclear regubaidigs, and other
stakehol der s. The UAEOGs interactions with t he

best practices and lessons learned.

Examples of stakeholder involvement and partnerships are gigattion Il of this Report under
Articles 8 and 9.

2.6  Issues and topics agreed upon by Contracting Parties at the Organisational Meeting

The Officers of the Convention have discussed the desirability of encouraging the Contracting
Parties to report at the next Review Meeting on how liaerg implemented the IAEA Action Plan

on Nuclear Safety at the national levEhisincludes reporting on how Fukushima lessons learned

are being addressed and reporting on findings from peer review missions and progress made
towards implementing actiorigns based on these. UAE progress in these areas is summarized in

sections 2.2 and 2.4 above and elaborated further under Articles 8, 16, and 18.
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2.7  Conformance with the Vienna Declaration on Nuclear Safety

The UAE has taken note of the outcome of #@45 Diplomatic Conference and the Vienna

Declaration on Nuclear Safety.

The UAE national regulations contain requirements to address the objective of preventing
accidents in the commissioning and operation of new nuclear power plants, including thesneasu

to ensure the robustness and independence of defence in depth.

The UAE national regulations also contain requiremémtaddress the objective of mitigating
severe accidents and to protect againssipdf impacts of releases of radionuclides largaigho

to require longterm protective measures and action.

The i mplementation of these requirements has
contained in the construction license applications for the Barakah Plant and FANRs regulatory
review of those afety assessments. In addition, the ongoing review of the operating licenses
includes updated assessments, which are under review. The conclusions of these safety
assessments provide a technical foundation ttteBarakah plant is robust and is capabfe

mitigating severe accidents to prevent offsite releases that could result in large scale offsite

contamination or long term protective measures and actions.

These assessments begin with traditional robust reviews of the design basis accidentseatythe Saf
Analysis Reports that demonstrate the integrity of the fission product barriers and defence in depth

to ensure that severe core damage will not occur in response to these events. The applications for
the construction licenses also included Severe deeti Analysis Reports evaluating the
capabilities of the plarnb preventandmitigate severe accident conditions. FANR reviewed these
assessments to ensure that the plant design and severe accident management procedures were
sufficient to prevent uncordlled releases from containment. The design basis accident and severe
accident analysis evaluations are updated for the applications for the operating license and are

currently under further review.

The Fukushima Accident occurred during the ongoing review of the construction license
application for Barakah 1 and 2.t est & AdNRp rreeaga

evaluate the Barakah design to a wide range of severe natural hazardsarictlectrical power
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and ultimate heat sink. ENEC was asked to identify any design deficiencies and identify any
design enhancements that would further increase the robustness of the plant design and severe
accident mitigation capability. No design idefncies were identified and a set of enhancements
were identified by ENEC and ultimately approved by FANR for installation at all four Barakah

units.
Further details are provided under Articles 14, 17 and 18.

2.8 IAEA Generic Safety Observations Report

The UAE has taken note of tii&eneric Safety Observations Rep@tSOR)as presented at the
Organizational Meeting of thé"Review Meetingf the CNS. In line with the general progress

made by other Contracting Parties, the UAE has made significant progress in several areas
identified in theGSOR. For example, several steps have been taken to assess and strengthen
nuclear safety culter atENEC, while the UAE has generallfurthered its communication and
consultation efforts with the public and other national stakeholders (as further described under
Article 8). The UAE has also advanced its Emergency preparedness and response arrangements
which were subjected to an EPREV mission in 2015 and tested through the conduct of a full scale
exercise in February 2016 (as further described under Article 16).

Details on the progress made by the UAE that generally address the GSOR are providée: under t
applicable Articles ofthis report.

2.9  Future safety related activities and programs planned for the period until the next
National Report is submitted

Future UAE safety related activities over the period from the current date until thidatexial
Report is published include the following major milestones related to the construction of the

Barakah nuclear facility:
2016 to 2017: Completion of Unit 1 commissioning and transition to operations
2018 to 2019: Subsequent completion of conswaciind commissioning of Unit 2

20162019: Infrastructure and capacity building and operations staff training;

== = == =

2017: Application to FANR for an operating licence for Units 3 and 4;
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1 Units3 and 4 follow Unit 2 at approximately one year intervals.

Other rehted activities include the ayoing development of the UAE policy and plans for future

management of the spent nuclear fuel and radioactive waste.
I1l.  OBLIGATIONS OF THE CONVENTION (Articles 6-19)
Article 6: Existing Nuclear Installations

As of the date ofgmission of this National Report, the UAE has no nuclear installations as
defined by the CNS. However, the Emirates Nuclear Energy Corporation (ENEC), a corporation
responsible for the development of tremcefuhuclear energy project in the United Aaimirates

(UAE), is constructing four nuclear power plants at the Barakah site in the Western Region of Abu
Dhabi. The Barakah nuclear faciliylocated on the coast of the Arabian Gulf some 300 km
west of the city of Abu Dhabi. The Baah units are RR 1400 designs based on the SKami

Units 3&4 facility in Korea which is the reference plant forth&E Barakah Nuclear Power Plant.

FANR has issuetivo construction licences, omgsued in July 201fr the construction of Urst
1 and 2 and theecondn September 201#r the construction of Units 3 and BANR had
previouslyissueda Site Selection Licenca,Site Preparation Licence, and a Limited

Construction Licenceo ENEC All of the abovelicenceasr e avail abl e on FANRSOG

The construction licenses authorize ENEC to conduct all regulated activities required to construct
all four Barakah Units including the manufacture, possession, use, trassp@age, assembling,
inspection, installation, and testing of structures, systems and components (SSCs) including
supporting and auxiliary equipment and associated facilities. The licences also cover the import to
the UAE of equipment and technology spedfin Annex B, Paragraphs 1.1 to 1.10 of IAEA
INFCIRC/254/Part 1 and IAEA INFCIRC/254/Part2 as amended. The construction licences
contain several conditions, including but not limited to, approval of safghyficant
modifications, reporting of unplaed events, and fulfilment of commitments made in the

application.

Construction of the four unitat Barakah s pr ogressing according to
under FANROs regul atory i nsAsefdune 2016 Uritd s nosvnf or c
over 88% complete and has progressed into the initial stagesnefuclearcommissioning

completed the Cold Hydrostatic testing in April 20d8d has commenced the Hot Functional
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Testing As of June 2016 Unit 2 is approxately 72%, Unit 3 50% and Unit 4 31% complete

from a construction perspective.

On 26" March 2015 ENEC submitted an operatiisgnceapplication for Barakah 1 and PANR
hasthis application currently under review and assessment. The first opeiaimggls expected

to beissued folUnit 1in 2017after completion othereview and assessment aftercompletion

of regulatoy inspectiongo verify the construction and preoperational testing and the readiness of

the operating organisatida commenc@®peration
Article 7: Legislative and Regulatory Framework
CNS Text:

Each Contracting Party shall establish and maintain a legislative and regulatory framework to

govern the safety of nuclear installations.
The legislative and regulatory framework shall provide for:
A The establishment of applicable national sa

A A system of licensing with regard to nucl ea

a nuclear ingallation without a licence;

A A system of regul atory i nspection and ass

compliance with applicable regulations and the terms of licences;
A The enforcement of applicabsle regulations a

A The enforcement of applicable regulations a

modification or revocation.
7.1 Legislative framework

The UAE legislative framework includes three types of instruments: laws adopted within the UAE;
multilateral instruments to which the UAE has become a party or is taking steps to join; and
bilateral nuclear cooperation agreements with States that will be participating in the UAE nuclear
programme. The following list of instruments (the relevant termwla€h will be discussed

separately) include:
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7.1.1 Laws of the United Arab Emirates

1 Federal Law by Decree No. (6) of 2009 Concerning the Peaceful Uses of Nuclear Energy,
which came into effect on 10 September 2009, (referred to as the Nuclear Law.)

1 Federal Law by Decree No 4 of 2012, Concerning Civil Liability for Nuclear Damage,
which came into effect in August 2012. This Federal Law aims to regulate the provisions
and determine the scope of the civil liability and compensation for Nuclear Damage that
could occur as a result of a nuclear accident. The provisions of the law are in line with UAE
obligations under the 1997 Vienna Convention on Civil Liability for Nuclear Damage and
best international practices.

1 Abu Dhabi Law No. (21) of 2009 Establishitige Emirates Nuclear Energy Corporation,
issued on 20 December 2009 (referred to as the ENEC Law).

1 Federal Law by Decree No. (2) of 2011 Concerning the Establishment of the National
Emergency, Crisis and Disasters Management Authority issued on 19Dddly 2

1 Federal Law No. (24) of 1999 Concerning the Protection and Development of the
Environment, issued on 17 October 1999, as amended by Federal Law No. (11) of 2006.

1 Law No. (1) of 2012 Concerning the Abolishment of the Critical National Infrastructure
Authority, issued on 28 February 2012. This law transferred the functions and
responsibilities of the Critical National Infrastructure Authority (CNIA) to the Critical
Infrastructure and Coastal Protection Authority (CICPA) of the UAE Armed Forces.

9 Cabinet Resolution No. 27 of 201&mpowering FANR to use compliance tools to enforce
regulations.

7.1.2 Multilateral instruments adopted by the United Arab Emirates

I n order to meet the UAEOGs commitments on
underpinned in the Policy of the Wed Arab Emirates on the Evaluation and Potential
Development of Peaceful Nuclear Energy, the UAE has acceded to the relevant international

instruments in the areas of nuclear safety, nuclear security, afuroidaration as listed below:

1 Convention orNuclear Safety, acceded on 31 July 2009.
1 Joint Convention on the Safety of Spent Fuel Management and on the Safety of Radioactive
Waste Management, acceded on 31 July 20009.

1 Convention on Early Notification of a Nuclear Accident, acceded on 2 October 1987
14
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1 Convention on Assistance in the Case of a Nuclear Accident or Radiological Emergency,
acceded on 2 October 1987.
Convention on the Physical Protection of Nuclear Material, acceded on 16 October 2003.
Amendment to the Convention on the Physical Prateatf Nuclear Material, accepted
on 31 July 2009.

1 Comprehensive Safeguards Agreement between the United Arab Emirates and the
|l nternati onal Atomic Energy Agency (ACompr

1 Protocol Additional to the Agreement betwedre tUnited Arab Emirates and the
International Atomic Energy Agency for the Application of Safeguards in Connection with
the Treatyonthe NeRr ol i f erati on of Nucl ear Weapons
Treaty on NorProliferation of Nuclear Weapons BN, acceded on 26 September 1995.
Vienna Convention on Civil Liability for Nuclear Damage, as amended by the 1997
Protocol, acceded on August 2012.

1 Joint Protocol Relating to the Application of the Vienna Convention and the Paris
Convention, acceded dkugust 2012.

1 Convention on Supplementary Compensation for Nuclear Damage, ratified in 2014.

7.1.3 Bilateral cooperation agreements

The UAE has also concluded agreements with several nations to advance cooperation in the
peaceful uses of nuclear energyhemational levelagreements are listed beloww.number of
subsidiary cooperative agreements have been reached with national regulatory bodies and other

entities pursuant to these hitgvel agreements.

1 UAE-Republic of Korea Agreement for Cooperation i tAeaceful Uses of Nuclear
Energy, 27 June 2009.

1 UAE-United States Cooperation Agreement Concerning Peaceful Uses of Nuclear Energy,
17 December 2009.

1 UAE-France Cooperation Agreement on the Development of Peaceful Uses of Nuclear
Energy, 15 January 2008
UAE-United Kingdom Cooperation Agreement in Peaceful Uses of Nuclear Energy, 2010.
UAE-Australia Agreement for Cooperation in Peaceful Uses of Nuclear Energy, 2 August,
2012.
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1 UAEiI Canada Nuclear Cooperation Agreement, 19 September, 2012

1 UAE-Russia Cooperation Agreement, 15 November 2012

1 UAE -Argentina Cooperation Agreement on Peaceful Nuclear Energy, 15 January 2013
1 UAEI Japan Cooperation Agreement, 2 May 2013

7.2 Regulatory framework

CNS Atrticle 7.2 requires parties to ensure thafahbe key elements of a legislative and regulatory
framework for nuclear safety are fully established. In brief, these four elements are: (i) standard
setting through regulations; (ii) authorization through licensing; (iii) inspection and monitoring of

conpliance;and (ive nf or cement . Al Il four el ements are se
7.2.1 Regulations and regulatory guidance

Articles (11), (38), and (39) of the Nuclear Law empower the FANR Board of Management to
issue regulations and regulatory ggde whi ch are required for FAN
consideration comments from stakeholders, information made available by experts, and
internationally recognised standards and reco

FANR has established withirsitntegrated Management System (IMS) a process for establishing
and revising regulations and guides that includes provisions for consultation with stakeholders and

the public, and review and incorporation of their comments.

FANR has proceeded with issuitige regulations needed for the current phase of the nuclear
power project. Si nc etothéd® ReUswB@eaingNadgilationsahave Re p o r

been completed. The regulations now legally in place include:

1T FANRREGO1l, fAManagement| 8pnst EmsiffontiMHso

1 FANR REGO 2, ASiting of Nuclear Facilitieso

1 FANR REGO 3, ADesign of Nuclear Facilitieso

1 FANR REGO 4 , ARadi ation Dose Limits and Optim
Nucl ear Facilitieso

1 FANRREGOS5, #nApplicatioskoAsPesbmbntiati bBu®l e

FANR REGO 6 , AApplication for a Licence to Con
FANR REGO 8 , APhysical Protection for Nucl ear
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1T FANR REGO9 A Regul ation on the EX|a Materihnd | m
Nuclear Related Items and Nuclear Related Ris# Items

i FANR REG1 0, AnSystem of Accounting for and C
Application of Additional Protocol o

f FANR REG1 1, ARadi ation Protection and Predi sy
for Nuclear Facilitieso

FANRREG1 2, nAnEmergency Preparedness for Nucl e
FANRREG1 3, nASafe Transport of Radioacti ve Ma

FANRREG2 3, fASecurity of Radioactive Sourceso
FANR REG2 4 , ABasic Safety Standards for Facil
Radiatbn other than in Nuclear Facilities

1 FANRREG26, fARegul-chitspmnsdlorM&Pmraegement of Radi
The relevant IAEA safety requirements have served as the basis for many of the regulations related

FANR REG1 4 , A Re gul application fof & kicenaento @perate a Nuclear
Facilityo

T FANRREG15, ARequir-$meatEméonge®éy Pl ans for N
T FANRREG1 6, AOperational Safety including Com
T FANRREG17, #fACertification of FaAQped atieg oPer so
1 FANR REG1 9, ARegul ation on Existing Exposure
1 FANRREG2 1, ADecommi ssioning of Facilitieso

1

1

to nuclear installations. FANR contributés the development of the IAEA Safety Standards
through membership on the Standards Committees and the Commission on Safety Standards
(CSS). Through its participation on the Committees, FANR has also observed the actions taken by
the IAEA to strengthen itsafety requirements following the accident at FukusHagchi.

FANR continues to develop regulations as needed withdéwelopingUAE nuclear energy
programme. The IAEA safety requirements, as well as those of otheresetnized international
organsations and regulatory bodies, continue to be key references. Regulations that are currently
under development include a regulation on license fees and a regulation on the Decommissioning
Trust Fund.FANRREGO 8, WA Physi cal Pr ot eacntdi oNu cfl cera rN uFcalce a

presently being revised to also accommodate requirements in line with the entering into force of
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the Amendments to the Convention on Physical Protection of Nuclear Material and Nuclear

Facilities.

FANR regulatory guides descelmethods and criteria acceptable to FANR for implementing its
requirements. FANR has found it effective to adopt many of the guides issued by the regulatory
body in the country of origin of the nuclear technology. FANR regulatory guélesgant to the

NPP include:

1 FANR-RGOO 1, AContent of Nucl ear Facility

Applicationso

FANR-RGOO02, AApplication of Management Syster

FANR-RG-0 0 3, AfProbabilistic Risk Assessment :

FANR-RG-0 0 4 , AEval uati on Criteri a for Pr obabt

Requirement so

FANR-RGOO6, ATransportation Safety Guidebo
FANR-RG-007,Ai Radi ati on Safety Guidebo
FANR-RG-015,il mpl ement ati on of the ODbligations

Probcol to the UAE Comprehensive Safeguards
1 FANR-RGO 17, ACertification of Reactor Oper at
Nucl ear Facilitieso

FANR-RG0 18, diiBpes al Radi oactive Waste Manage.l

FANR-RG0 19, ARadi ati onRaSdaifoegtrya pihny ol ndustri al

FANR-RGO 2 3, inSafety Significance Eval uati on

Faciltesd ur i ng Constructionbo

1 FANR-RGO 2 5, APhysical Protection for Transpor

All approved regulations and regulatory guides are availabléhe FANR web sit¢with the

exception of thosenarkedfor restricted use only)
7.2.2 System of licensing

Articles (2331) of the Nuclear Law provide for requirements for granting, revoking, and
suspending licences. Article (23) of the Nuclear Laohgits any person from conducting any

Regul ated Activity in the UAE unless |icensed
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the siting, construction, operation, commissioning and decommissioning of Nuclear Facilities
(noting that the definitionfo Nucl ear Facilities incorporates

installationd).

Article (6) of the Nuclear Law gives exclusive authority to FANR for issuing licences to practice
any of the Regulated Activities in the UAE and permits FANR to impose eomslibn licences.

Article (28) of the Nuclear Law requires the applicant for a licence to submit detailed evidence of
safety that shall be reviewed and assessed by FANR in accordance with established procedures.
Following a review and assessment of a legeapplication, FANR determines whether to issue

the licence, issue the licence with conditions, or to refuse the licence and record the basis for the

decision.

FANR has established in its Integrated Management System (IMS) a process consistent with the
Nuclear Law and the relevant IAEA safety requirements for assessing applications for licences
relating to a nuclear facility. Supporting procedures and instructions detail the methods and criteria

to be applied by FANR during its review of a licence apfilica

The safety assessment conducted as part of the licensing process for the Barakah nuclear facility
Units 1 and 2 is described further in Article (14) of this National Report.

7.2.3 System of Regulatory Inspection and Assessment

Articles (3237) ofthe Nuclear Law provide requirements on inspection and control of licensee
activities. Article (35) of the Nuclear Law requires FANR to establish a planned and systematic
inspection programme. Article (36) of the Nuclear Law requires FANR to conduct tiogysec
covering all areas of regulatory responsibility to ensure that the operator is in compliance with the
Nuclear Law, FANR regulations and licence conditions. When conducting inspections, FANR is
required to take account of the activities of supplidrsevvices and products to the operator.
Article (5) of the Nuclear Law provides FANR with the power to enter sites and facilities to carry

out inspections.

FANR has established within its Integrated Management System (IMS) a process consistent with
the above requirements of the Nuclear Law and the relevant IAEA safety requirements for

inspection of |icensees6 activities to verify
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and the licence conditions. Supporting procedures and instructions detaéttids that applied

by inspectors in different areas.

Following the issuance of the construction licence Barakah Units 1 and 2 in July 2012 and Units

3 and 4 in September 2014, FANR has mobiliaednspection programmé including the

depbyment ofresident inspectorst o veri fy that ENECO6s construc
FANR requirements and the terms and conditions of the licesctyrther discussed below in

Article 14.2

7.2.4 Enforcement

Article (5.17) of the Nuclear Law gives FANR thewer to take enforcement actions, which are
defined by the Nuclear Law to include corrective actions, written warnings, revocation of a licence,
and administrative penalties and fines. Article (36.2) of the Nuclear Law empowers FANR to take
enforcement aan compelling the operator to take actions necessary to remediate any breach.
Article (36.3) of the Nuclear Law empowers FANR itself to remedy a breach if the operator does
not do so. In such cases, the operator would bear the necessary costs ofrdechesution. Article

(37) of the Nuclear Law obliges the operator to comply with FANR decisions and to remedy any
breach, carry out an investigation related to the breach, and take any measures necessary to prevent
a recurrence. Articles (564) of the Nutear Law provide provisions for civil liabilities and

criminal penalties for various offences related to the requirements of the Nuclear Law.

In August 2015, the Cabinet of the United Arab Emirates published a Cabinet Resolution No. 27
of 2015 specifyinghe administrative penalties that UAE persons and organisations face for non

compliance with FANR regulations. The resolution empowers FANR to enforce safety, security
and safeguards regulations by applying a number of administrative penalties suchsas fine

suspension or revocation of FANR licences, or corrective actions against violators.

To date, no significant enforcement actions pursuant to the above authorities have been necessary

with regard to the nuclear facility licences.
Article 8: Regulatory Body
CNS Text:

Each Contracting Party shall establish or designate a regulatory body entrusted with the

implementation of the legislative and regulatory framework referred to in Article 7, and provided
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with adequate authority, competence and financial hathan resources to fulfil its assigned

responsibilities.

Each Contracting Party shall take the appropriate steps to ensure an effective separation between
the functions of the regulatory body and those of any other body or organisation concerned with

the promotion or utilization of nuclear energy.
8.1  Establishment of the Regulatory Body
8.1.1 Legal foundations and statute of the regulatory body

Three chapters of the Nuclear Law establish the structure, responsibilities and resources of the
regulatory bdy entrusted with implementing the legislative and regulatory framework for nuclear
safety in the UAE.

Chapter 2, Articles (4 to 9) of the Nuclear Law establishes the Federal Authority for Nuclear

Regulation (FANR) as the regulatory body to implementefeslative and regulatory framework.

Article (4) establishes FANR as a public organisation with an independent balance sheet, an
independent legal personality, full legal competence and financial and administrative
independence. It states the aims of FARR the assurance of safety, security and radiation
protection within the UAE nuclear programme with the development of the nuclear sector towards

only peaceful purposes.

1 Article (5) gives power to FANR to determine all matters relating to the regulattibre
nuclear sector in regard to safety, nuclear safety, nuclear security, radiation protection and
safeguards. FANR must also implement obligations under relevant international

instruments entered into by the UAE. This Article lists powers of FANR suBaurticles.

1 Atrticle (6) gives FANR exclusive jurisdiction over the licensing of regulated activities in
the UAE.

1 Article (7) requires FANR to coperate with relevant government bodies on matters

related to the nuclear programme.
1 Article (8) authorize$ANR to investigate potential breaches of the Nuclear Law.

91 Article (9) requires FANR to maintain the highest standards of transparency in its

regulatory activities while allowing it to protect confidential information.
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Chapter 3, Articles (1:Q.7) set forthprovisions on the management of FANR.
Article (10) establishes the FANR Board to manage the organisation.

Article (11) establishes the general authorities and functions of the Board including that it
establishes the general policy of FANR, adopts its budget and organisational structure, and
i ssues the range of regul ati onsraticasnahd r equi

functions.
Article (12) sets forth conditions of Board membership.
Article (13) identifies the grounds on which Board members may be replaced.

Article (14) provides for the appointment of a Director General to manage FANR and

oversee its finarial, administrative and technical affairs.

Article (15) establishes that the Director
its financial, administrative and technical affairs under the Board of Management control.

It sets out the duties of the Bator General in nine stdrticles, including that the Director

General reviews all licence applications and makes appropriate recommendations to the
Board.

Article (16) identifies the grounds on which the Director General may be replaced.
Article (17) aubhorizes FANR to appoint employees
Chapter 4, Articles(:2 2) deal s with FANRG6s financial a

Article (18) gives FANR the powers to manage its finances and identifies the means of
funding for FANR as: funding allocated by Government; income genefated its
functions (fees); and other income that 1is

objectives.
Article (19) establishes the dates of the fiscal year for FANR financing.

Article (20) makes FANR subject to UAE tender and procurement lawsgplccable

financial and auditing regulations.

Article (21) grants FANR exemption from UAE taxes.

22

Public after release



1 Atrticle (22) provides that the FANR Board will appoint an independent auditor to report

on the Authorityés financial affairs.

8.1.2 Mandate, mission and tasks, authorities and responsibilities

~

As noted above, the Law gives FANR fithe author
and supervision of the nuclear sector in the
The Law grants pwers to FANR consistent with Article 8 of the Convention on Nuclear Safety

to implement the four key regulatory functions of (i) standaatiing through regulations; (ii)
authorization through licensing; (iii) inspection and monitoring of compliance; (and
enforcement. FANR must also set up and operate the state system of accounting and control of
nuclear material (SSAC), and frameworks for the physical protection and emergency preparedness

and response for nuclear facilities and activities.

The Law d@so requires FANR to cooperate with other competent authorities in the areas of health
and safety, environmental protection, security, emergency management and transportation of
hazardous material s. FANRa @p o @a &dmahe synepgiese @ fr iatt e

that flow from coordination of its safety, security and safeguards activities.
8.1.3 Organisational structure of the regulatory body

The FANR Board of Management exercises FANROS
Emirati citizens, including the Chairman and Deputy Chairman, who are appointed for a term of

three years by resolution of the Cabinet. The Director General leads M $tAff organisation.

Below the Director General, FANR has created two main Divisions in the organisation to fulfil its
responsibilities: Administration and Operations. The Administration sizigi includes the
Departments of Finance and Control, Information and Communication Technology, Supply Chain
and General Services, Human Resources and Government Communications; the Operations
Division includes the Departments of Nuclear Safety, RadiaBafety, Nuclear Security,

Safeguards and Education and Training. The organisation chart is shown in Figure 8.1.
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FANR Board of Management

The UAE Cabinet has issuadResolutionin November2014regarding the restructure

the FANR Board of Management. The names of the Board members are as follow,
H.E. Mr. Abdulla Nasser ABuwaidi(Chairman)

HE. Ambassador Ha ma d Al i Al Kaabi, U

International Atomic Energy Agency (Deputy Chairman)

H.E. Mr. Ali Khalfan Al Dhaheri, Representative of Ministry of Presidential Affg
(Member)

H.E. Mr. SultanAbdullah Sultan Al HebsiRepresentative of Ministry @limate Change

andEnvironment (Member)

H.E. Mrs. Razan Khalifa Al Mubarak, Secretary General, Environment Agéerfdyu
Dhabi (Member)

H.E. Dr. Ali Mohamed Shaheen Ahmed, Director, Science Rebkdaaboratoryi Dubai
Police (Member)

H.E. Dr. AbdulQader Ebrahim Alkhayat (Member)
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Board of Management

Director General

Administration Division

Operations Division

Figure 8.1 - FANR Management Organisation Chart
8.1.4 Development and maintenance of human resources

FANR has made significant progress@truiting a qualified and capable workforce over the past

three years.

The FANR staff as of the date of this report numbers approxim20€lpeople.Sixty-two per
cent of the employees are Emirati citizens. The balance of the staff comprises expaititiates
nuclear experience recruited frond 2ountries around the world. The depth and breadth of

expertise embodied within this team has been
8.1.5 Measures to develop and maintain competence

Having successfullrecruited a workforce to meetndare r m de mand s, FANROGsS h
strategy for longerm sustainability concentrates on developing Emirati nationals to take
increasingly responsible positions in the regulatory body, while retaining an appropilizteta
international experts. FANR complements ithuse training programmes through collaboration

with ENEC, Khalifa University, the IAEA and other partner institutions in a national programme
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of capacity building which offers to citizens a range ofidion, training and development

opportunities in the UAE and overseBsiring 2012, FANR achieved the following:
Scholarships

FANR recognises the need for scholarshighere an Emirati employee with clearly identified

career potential will assume thresponsibility of a higher position and may be granted a
scholarship for further education if any such award will be deemed necessary to enhance his or her
career potential. FANR has granted scholarships to six employees to complete their academic
studiesa t di fferent l evel s. Four FANR empl oyees
Education Leadership, Nuclear Engineering, and Nuclear and Radiation Safety from 3 different
universities in the UAE and the Republic of Korea. Other degrees employees ramtlygur
pursuing include a Bachel ords Degree in Engin
University.

Internship

The aim of our internship programme is to provide university students with an exposure to the
daily work of FANR, and give themth¢gp or t uni ty t o support and | ea
through a structured and objective based Internship Programme Plan. Interns accompany
outstanding and inspiring career professionals and management within FANR for eight weeks.

Moreover, they are enaraged to participate in meetings and contribute to analytical work.
Employee Development Program

Thee mpl oyee devel opment programme is designed t

equipping them with the knowledge and skills needed to perform their roles and responsibilities

FANR has established a new programme for fresh graduates GaledDevéopee Engineers
Programmaé. It is designed to provide fresh UAE engineering graduates with the fundamental
knowledge, skills, and attitudes necessary to understand technical concepts applicable to nuclear
engineeringand, specifically,nuclear regulationThis development programme runs over 53
weeks and is comprised of intensive nuclear fundamentals trainiilgegob training in each of

the Operations Departments, as well as soft skills training. The programme aims to produce UAE
nuclear regulatory emgeers who will be fully integrated into the Operations Departments upon

completion of their programme.
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A high priority for FANR is to develop the competencies of its existing and future managers and
leaders, who will come to regulate the nuclear prognarm the UAE. A development programme

has been designed that includes management and leadership courses both internally at FANR and
abroad. This programme is included as a part of our cagauwitying approach to allow Emiratis

to be capable of taking deadership roles within FANR

Both Emirati and expatriate employees have attended numerbwsise trainings and external
courses covering technical skills, personal skills, and management and leadership tbpigse In
training courses are delivered biaff experts and external consultants are coordinated by the
Education and Training Departmeht.2016, FANR has also sent sixteen of its staff members to
a four month long Gulf Energy Infrastructure Institute (GNEIl) programme covering safety,
security and safeguards, established in collaboration with Khalifa University, Sandia National
Laboratories and Texas A&M University.

FANR has developed formal qualification standards for safety assessors and inspectors. In 2015,
FANR hosted their first InspeatdRefresher Qualification Programme. The programme was
facilitated by a consultant and also useéhause inspectors who shared their knowledge and
experience of various inspection topics. This program saw twenty inspectralifeed for an
additional hree years. Currently FANR has qualified fourteen women and forty four men as

inspectors.
Knowledge management

FANR has established a Knowledge Management (KM) program to assist in transfer and retention

of knowledge among its staff. The objectives & KM program include:
T Mitigate the risk of knowledge | oss due to

1 Make available knowledge and experience that enhances the quality of collaboration and

increases the effectiveness and efficiency of the regulatory body; and

1 Assure sustainability of UAE nuclear program through effective nuclear knowledge

transfer from one generation to another.

Several projects and initiatives have been launched under this programme. This includes, for
example, formalizing the KM process within th@egrated Management System, collecting
ATravel Reportso in order to share knowl edge
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future geer at i ons, i v nothldeo presertatiqnd, and idevejopment of a technical

library.
8.1.6 Financial resources

FANR has its budget set by its Board of Managementiratie pasteceives funds made available

by annual government allocatioRANR has now transitioned to havitigensees pay fees
accordance with the schedule set out in a Cabinet &e&sul Licence fees constitute more than

90% of the approved budget with the balance provided by government allo€&MR manages

its financial resources according to the applicable financial and auditing regulations within the
UAE. The FANR Board of Maagement appoints an independent auditor registered with the
appropriate UAE authorities to audit annual accounts and prepare reports regarding the results of
the audit. The overall budget provided has been adequate to enable FANR to carry out all of its

significant regulatory responsibilities over the reporting period.
8.1.7 Quality management system of the regulatory body

Article (5) of the Nuclear Law authorizes FAN
procedur es r el attaldin itscexistencs, FANR mmplenieoted san integrated
Management System (IMS) as recommended in the relevant IAEA publications on safety
requirements and guidance. The IMS includes a set of interacting processes that address the
objectives and requiremenof the organisation. Elements included in the IMS that are tailored
specifically to the regulator are the structure, resources, and processes of the core business areas
of nuclear regulation, licensing and inspection, as well as corporate managemsoppoxd

functions. The early establishment of the integrated management system has helped FANR to
deliver its functions effectively and support the development of a strong safety culture. Figure 8.2

depicts the processes in the FANR IMS.
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Figure 8.2: FANR Integrated Management System Processes

8.1.8 Openness and transparency of regulatory activities

Delivered products

/

Public, Government, Operators

Article (9) of the Nuclear Lawrequires the Authority to maintain the highest standards of

transparency whi l

relevant information to its activities.

st

performing i

ts

functi

ons

To meet its obligationfor transparencyANR has ceated a programme obmmunication with

stakeholders and the pubtiomprising the following elements:

a) FANR web sitevww.fanr.gov.a¢ i st s

A range of documents is availa, including:

comprehensive

nf or mat

1 All published regulation & guides with the exception of those containing sensitive

information which are restricted for nuclear security reasons.
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http://www.fanr.gov.ae/

Resolutions of the Board of Management
Safety Evaluation Reports summaries
Summaries of inspéon reports

Peer review reports

FANR annual reports

= =2 =/ =2 -a -2

UAE National Reports on the implementation of safetyated conventions
(Convention on Nuclear Safety and Joint Convention on Spent Fuel and

Radioactive Waste Management).

The website allows stakeholders and the public to interact with the Authority using a

variety of communication channels, including:

1 Live Chat
1 E-Forum
1 Talk to the Director General
1 Email queries toinfo@fanr.gov.ae
FANROsSs website usage has steadily increas

284,069 page views of the FANR website, about a 15 percent increase from 2014

Providing opportunities for stakeholders and the public to comment on draft regulations

and aquiides before approval.

Public forums to explain FANRGO6s role in th
and its function in regulating and licensing radioactive materials and sources used in
medicine, research, oil exploration and othemustdes. In 2@5, for example FANR

conducted five public forumthat were attended by a total of about 1,000 people

Media releases for significant events such as the passage of a new law or a Cabinet
Resolution on Nuclear related matters. Fmtance, in September 20IANR issued a
media release on UAE Cabinet Resolution No 27 of 2015 which empowers FANR to

enforce safety, security and safeguards regulations by applying a number of administrative
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penalties such as fines, suspension or ravma of FANR licences, or corrective actions

against violators.

e) Social media posts, particularly featuring Twitter and Facebook, have significantly boosted

public engagement in the last year.
8.1.9 External technical support

FANR has profited from a strong bilateral relationship with the Korea Institute of Nuclear Safety
(KINS), a part of the regulatory body in the vendor country of origin (RBCOO), in carrying out
the review and assessment of the construction licence applisas well as operating licence
applications. The cooperation agreement between FANR and KINS provides for a range of cost
free, costshared and costcovered information exchange and technical support activities in the
areas of regulations, safety assmaent and licensing, inspection, operating experience and safety
research.

To augment its resources, and to assist the staff in reviewing the construction licence applications
and operating licence applications, FANR contracted with Technical Suppoahi@ations
(TSOs) located in the USA and Europe. The TSOs were selected on the basis of their organization
and staff qualifications, capability, and credentials in conducting safety evaluations of nuclear
facilities for other established nuclear regulatoogies. FANR provided alignment and direction

to the TSOs, thereby ensuring consistency across the review and retaining responsibility for

regulatory decisions through itsimouse team of seasoned staff.
8.1.10 Advisory bodies

FANR has established antémnational Advisory Group on Nuclear Safety (IANGR) with the
objective of providing independent and impartial advice to the FANR Board related to nuclear
safety, security and neproliferation. The IAGNSR comprises a panel of senior experts who meet
biannually with the FANR Director General (DG) and senior staff and provide a direct report to

the Chairman of the Board giving their observations and recommendations.
The current IAGNSR members are:

91 David F. Torgerson, Canada, Member of INSAG, Emei@esior Technical Advisor to
the President and CEO of AECL is the | AG/
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1 Atsuyuki Suzuki, Japan, Professor Emeritus, University of Tokyo;
1 Philippe Jamet, France, Commaner at Autorite de Surete Nucleaire (ASN);

1 Younwon Park, South Kore®resident of Best Engineegnn Energy Solution (BEES)
Inc

1 Mark Satorius, United States, Executive Director for Operations at the United States

Nuclear Regulatory CommissioRdrmerlyUS NRC)
8.2 Status of the Regulatory Body

The Nuclear Law clearlgstablishes FANR as the independent government body charged with the
regulation and licensing of all nuclear activities within the UAE, which includes design, siting,
construction and operation of nuclear power plants, as well as the regulation of naglioact
materials and radiation sources used in medical, research, oil exploration, and other industries.
FANR is the sole decisiemaker in licensing, and its decisions are not subject to any external
review. FANR is independent of ENEC and any other erthgrged with promotional
responsibilities.

Pursuant to the commitments set forth in UAE Nuclear Policy and consistent with the CNS and
other relevant international instruments to which the UAE is a party, FANR has committed itself

to the following core vales:
Core value No. 1Safety Awareness and Responsibility
Core value No. 2ndependence

Core value No. 3Transparency

= == =/ =2

Core value No. 4Competency

The FANR Board Members described in Section 8.1.3 above are appointed for a renewable fixed
term and caibe removed only by a resolution of the Cabinet for defined reasons. Board members
are forbidden by law from engaging directly or indirectly in the conduct of any Regulated Activity
and must not have any personal interest that conflicts the interestiNé¥. FA
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The Chairman of the Board is required by Law to submit a report, at the end of each financial year,
to the Minister of Presidential Affairs. The Board is also required by law to submit a set of audited

accounts to the Cabinet for endorsement.

As reflected in Chapter 4 of the Nuclear Law discussed earlier, FANR has also been assured of
having sufficient financial resources allocated by the government to independently fulfil its

responsibilities.

The reporting structure within the UAE government, itsalegnd financial independence, the
requirement for transparency, and its technical competence are factors that demonstrate that FANR
is effectively independent of other organisations concerned with the promotion or utilisation of

nuclear energy as requireg the CNS.
8.3 International and National Cooperation

The UAE has continued to have extensive cooperation with the IAEA, has participated in many

missions and made use of several safety services since the last National report.

IAEA technical cooperation: IAEA technical support has beanadeavailable to the UAE

through more than 150 TC projects, nationally, regionally, and-iatgonally. This cooperation

has been consolidated with the establishment of the UAE Permanent Mission in 20@Bascti

the official National Liaison Office to IAEA. More recently, an Integrated Work Plan was signed

in 2013, providing the framework of cooperation through which the IAEA will work with all
stakehol ders for the devel ogstmeturet In Mdrch 20h6etheU AE 6 s
UAE met with tre IAEA in Vienna to review thintegrated Work Plan covering the desired IAEA

safety services for the next five years. The meeting disdissdety services to be provided in

2016 and 2017. The IWP will incorgade the entire suite of IAEA safety related services and will
enhance the UAEOGs wutilization of the | AEA ser

Other 1AEA cooperation: FANR has actively participated in peer reviews, meetings and events,

providing insight and understanding on varioygi¢s, including:

T Contribution to the | AEAGOS comprehensive r
mult-:y ear ef fort culminating in the reportos
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1 Participation in the international team of senior safety experts to conduct Integrated
Regqulatory Review Service (IRRS) missions in Korea (a foliggvmission) and Vietnam,
both in 2014.

1 Participation in numerous IAEA Committees, including, the Radiation Safety Standards
Committee (RASSC) and the Nuclear Safety Standards Committee (NUSSC).

1 Paricipation in the 2015 Review Meeting of Joint Convention on the Safety of Spent Fuel

Management and on the Safety of Radioactive Waste Management.

1 Participation in meetings related to the Code of Conduct on the Safety and Security of

Radioactive Sources

OECD-NEA cooperation: In 2012, the UAE was invited to join the Multinational Design

Evaluation Programme (MDEP) as an associate member. MDEP is a multinational initiative
administered by the OECD Nuclear Energy Agency to leverage the resources and gaaled

the national regulatory authorities who are currently or will be tasked with the review of new
reactor power plant designs. FANR is participating in the (MDEP) APR1400 Design Specific
Working Group(DSWG)and as an observer on the Steering Tech@ioaimittee. The APR1400
DSWG meetson average twice a year. Since the last National Report, FANR has actively
contributed to the work undertaken by this grolips worthwhile noting that two Technical
Evaluation Subgroups (TESG) have been created whpdrt to the APR1400 DSWG on specific
technical topics: the TESG on Severe Accidents and the TESG on Transient and Accidents

analysis. FANR is chairing the TESG on Severe Accidents

GCC cooperation: The UAE has continued regional cooperation with the @dbperation

Council (GCC) in peaceful uses of nuclear energy and has participated in coordination meetings
for sharing information on subjects such as Emergency Preparedness & Response programmes

Cooperation with National Requlators: FANR has establisliestrong relationships with nuclear

regulatory bodies around the world, signing cooperation agreements with:
1 Korea Institute of Nuclear Safety (2010)
1 Finnish Radiation and Nuclear Safety Authority (2011)

1 French Nuclear Safety Authority (2012)
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FrenchRadiological Protection and Nuclear Safety Institute (2013)

Norwegian Institute for Energy Technology (2013)

1
1
1 Australian Radiation Protection and Nuclear Safety Agency (2013)
1 Korea Atomic Energy Research Institute (2015)

1

U.S. Nuclear Regulatory Commissiaerjewed 2015)

Other _International Cooperation: FANR also aims to work with the international community

by supporting cooperative programs. In 2016, for example, FANR hosted a meeting of experts
from nations that have signed on with the U.S. Nuclear Regulay Commi ssi onao ¢
Applications and Maintenance Program (CAMP) to assess the lessons learned from computer

simulations that can guide decisions concerning nuclear power plant design, operation, and safety.

FANR also participates in the Regulatory Imf@tion Conference hosted annually by the U.S.

Nuclear Regulatory Commission

UAE _stakeholder cooperation: At the local level, FANR has built upon the excellent

relationships it has established withkiey nationaktakeholders. These entities represent the legal,

safety, energyhealth security and environmental yelds inr
FANR has agreed to memoranda of cooperation with key UAE agencies, including:

Critical National Infrastructure Authority (2011)

Khalifa University of Science, Technology and Research (2011)

National Transport Authority (2012)

National Emergency Crisis and Disasters Management Authority (2012)

Telecommunications Regulatory Authority (2013)
EnvironmentAgencyi Abu Dhabi (2014)

1

1

1

1

1 Abu Dhabi National Oil Company (2012)
1

1

1 Department of Civil Aviatiori Sharjah Emirates (2014)
1

Abu Dhabi Occupational Safety and Health Center (2015)
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1 General Authority for the Security of Ports, Borders and Free Zones (2016)

FANR has hosted a varietf events to reachepresentatives of local and federal government
entities to coordinate on safety, security, safeguards and emergency preparedness. In past year

alone, these events have reached hundreds of participants.
These events included:

1 A 2016 seminar for UAEstakeo | der s t o | earn about the | AE
Daiichi Nuclear Accident and the subsequent safety actions taken by FANR and the

Emirates Nuclear Energy Corporation.

T A large number of fAMeet Your Reguéarenéeser 0 ev

of their obligati.ons and FANROG6s services
8.4 1AEA Peer Reviews

Inteqrated Requlatory Review Service (IRRS) mission to the UAE — Extended Follow-Up

mission

As reported in the previous national report, an IRRS mission was conducted by the IAEA in
December 2011, covering the UAE regulatory framework for all nuclear activities regulated by
FANR. This mission also took into account the lessons learned so fartlfiraccident at
TEPCOOs Fukushima Daiichi Nucl ear Power Stati
FANR requested the IAEA to assess how the newly established regulatory body aligned itself with

the IAEA safety fundamentals and safety standards.

The review conducted by the IAEA compared the UAE regulatory framework for safety against
IAEA safety standards as the international benchmark for safety. The mission was also used to
exchange information and experience between the IRRS Review team mamibéneir UAE

counterparts in the areas covered by the IRRS.

The IRRS Review team consisted of 13 senior regulatory experts from 12 IAEA Member States,
three technical staff members from the IAEA, and an IAEA administrative assistant.

The IRRS Review teandentified a number of good practices and made recommendations and
suggestions indicating where improvements are necessary or desirable to continue enhancing the

effectiveness of regulatory functions in line with the IAEA Safety Standards.
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Immediately afer the mission, FANR formulated an action plan overseen by a manageneint
committee, to respond to and implement the suggestions and recommendations made by the IRRS

team.

At the request of the Government of the United Arab Emirates (UAE), an interalateam of

senior safety experts met representatives of the Federal Authority for Nuclear Regulation (FANR)
and other organizations contributing to nuclear and radiation safety from 31 January to 8 February
2015 to conduct the IRRS folleup mission tolie UAE. The followup mission took place at the
headquarters of FANR in Abu Dhabi. The purpose of the fellpumission was to review the
measures undertaken following the recommendations and suggestions from the initial IRRS
mission conducted in 2011. &ddition, the followup mission was extended to include a review

of the transport of radioactive material.

The IRRS followup Team (the Team) consisted of six senior regulatory experts frolAEAx
Member States and four IAEA staff members. The Teamethout a review of the measures
undertaken following the recommendations and suggestions of the 2011 IRRS mission in the
following areas: responsibilities and functions of the government; the global nuclear safety regime;
responsibilities and functions tiie regulatory body; the management system of the regulatory
body; the activities of the regulatory body related to regulation of nuclear power plants and use of
radiation sources, including authorization, review and assessment, inspection, enforceinent, an
the development and content of regulations and guides. The additional area of the transport of

radioactive material referred to above was also reviewed.

The follow-up mission included a review of reference material and interviews and discussions with

maragement and staff from FANR and other organizations.

Throughout the mission, the Team was extended full cooperation in discussing regulatory and
technical issues by all parties; in particular, the staff of FANR provided the fullest practicable

assistanceral demonstrated extensive openness and transparency.

The Team concluded that the recommendations and suggestions from the 2011 IRRS mission have
been taken into account systematically by a comprehensive action plan. Significant progress had
been made in nmy areas and many improvements were carried out following the implementation

of the action plan. Specifically, the Team determined that 13 out of 14 recommendations and 30
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of 34 suggestions made at the time of the initial IRRS mission in 2011 had bedivedife

addressed and therefore could be considered closed.

In conclusion, the Team found that FANR has further strengthened its regulatory oversight and
has demonstrated commitment for an effective implementation of the IRRS prograonmmare

details gethe Executive Summary in Annex

Emergency Preparedness Review (EPREV) Service

Il n March 2015, at the UAEOGS Il nvitation, t he
assembled an Emergency Preparedness Review (EPREV) Service comprisingtsevational

and | AEA experts to examine the UAEOG6s progres
to be applied in the unlikely event of a nuclear emergency at the Barakah Nuclear Power Plant

now under construction in Abu Dhabi s Western

The team found that the UAE is establishing effective nuclear emergency management
arrangements that build upon the nationbés exi
team of international safety experts that today completed-agay teview ofth&J AE6 s pl anni n

efforts. For more details,eethe Executive Summary in Annex

Occupational Radiation Protection Appraisal Service (ORPAS)

In November 2015, an IAEA team of occupational safety experts conducted an Occupational
Radiation Protection Apprsal Service (ORPAS) mission to review the regulatory and practical
implementation of occupational radiation protection arrangements in the country. The IAEA team
comprised six international and IAEA experts who conducted their oeek review by
interviewing officials from UAE government entities, including FANR, and visiting several
companies in Abu Dhabi and Dubai that use radiation or provide technical radiation services in

the course of their work, such as medical and industrial facilities.

The reviewfound thata system to regulate radiation in the workplace is being effectively
implemented by FANR.
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Article 9: Responsibility of the Licence Holder
CNS Text:

Each Contracting Party shall ensure that prime responsibility for the safety of a nuclear
installation restswith the holder of the relevant licence and shall take the appropriate steps to

ensure that each such licence holder meets its responsibility.

9.1 Formulation in the legislation assigning the prime responsibility for safety to the
licence holder

I n keeping with the objectives of the governm
energy, the UAE Nuclear Law sets out requirements for dsgigumiority to safety and for the

responsibility of each licence holder, including:

T Article (2) of the Nuclear Law states tha
Nuclear Sector in the State will afford priority to Safety, Nuclear Safety, Nuclearitgecu

Radiation Protection and safeguards. o

1 Article(43)r equi res that AEach Licensee shall be
to reduce the risk of an accident to a | ev
1 Atrticle (57) makes the operatdri abl e dAon al l matters relat

nucl ear security and radiation protection.

9.2  Description of the main means by which the licence holder discharges the prime
responsibility for safety

The Emirates Nuclear Energy Corporation watablished by Abu Dhabi Law No. (21) of 2009,

Establishing the Emirates Nuclear Energy Corporatigsued on 20 December 2009 (referred to

as the ENEC Law). Article (2) of the ENEC Law, states,

A[t] here shall be an est arpdratios bafied BEmiratgs Nuckear a nt ¢
Energy Corporation which shall have an independent legal personality and full legal capacity to
conduct its activities, achieve its objectives and shall have a financial and administrative

independence to manage itsaffa , whol |l 'y owned by the gover nme

In accordance with the requirements of the UAE Nuclear Law and as a FANR licensee the Emirates

Nucl ear Energy Corporation (ENEC) <currently h
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operating subsidiary, Nawah Energy Company, will accede this responsibility once the Operating

License is granted.

ENEC discharges its responsibility for safety during the construction phase through focus on the

following areas:

1 Management for safety drsafety culture: ENEC has established its safety policy and has
made the following statement: AWe prioritd.i
the public and the environment atlinsttutel t i me
of NuclearPwer Operators (I NPO) ATraits of a Heze
to date conductethreesafety culture assessment$o supplement these values, ENEC
has also adopted the Institute of Nucl ear
ExcellenceinNucl ear Project Constructiono. It a

contractor, KEPCO, and its subcontractors by supporting safety culture workshops.

1 Management system and organization: ENEC has established a comprehensive
Management System for isrporate governance designed to meet its goals and objectives.
The purpose of the Management System is to provide the framework for managing and
governing the Company in such a way as to achieve and improve safety, security and
qguality continuallyinENEGs acti vities through an integr
has achieved ISO 9001:2008 certification for its management system. ENEC has had
numerous inspections/audits performed by regulators, both nuclear amdiciear, to
confir m ENEC 6ssafetystafdardstinat mavebedn established by them.

1 Human resources: ENEC is establishing a core of competent staff and is investing heavily
in training and recruitment. The mixture of the staff includes both experienced staff with
nuclear backgroundnd those that are new to the industry at different levels within the
organization. The first wave of recruitment was aimed at the competencies needed to
implement the project but this has now progressed to recruiting and training staff to operate
and mantain the power station. ENEC has adopted the Systematic Approach to Training
as described by INPO and is working closely with KEPCO to ensure that the expectations
of FANR are met.

1 High Quality Design and Construction: ENEC has awarded a contract to®ER@rime

contractor, for the construction of four units of the APR1400 (Advanced Power Reactor).

40

Public after release



This APR1400 design was chosen to ensure safety at the highest levels due to an enhanced
design with evolutionary safety improvements including enhanasdrfriendly
instrumentation and controls, reduced fuel use and waste, design specifications ensuring
lower vulnerability to operational disruptions, and effective, reliable safety systems to

prevent accidents and mitigate their consequences.

Project Oersight: ENEC provides oversight on KEPCO and its subcontractors to ensure
that the project meets it goals for safety and quality. This is achieved by a series of
documentation reviews, esite inspections and audits. These occur on site at Barakah, in

Abu Dhabi, at KEPCO premises and subcontractors premises within Korea and

internationally. To support this, ENEC has staff based in Korea, Barakah and Abu Dhabi.

International: ENEC is establishing itself within the international nuclear arena. It has
memlership with both WANO and INPO. It has affiliated itself to both the WANO Atlanta

and Tokyocentreand t he ENEC CEO is currently a Bo:
centre To assist in both establishing relati
the processes, ENEC will have two liaison engineers at WANO Atlanta centre. ENEC has
participated in many international conferences, workshops and events and has had a
number of senior managers participate in INPO training programs in the USA as well as
having WANO led workshops and training on an annual basis in Abu Dhabi. The focus of
these workshops for the last two years has been on safety culture and leadership
expectations within the nuclear industry. ENEC has sent experienced staff to support
WANO peer reviews both for operational plants and for starteviews, in preparation

for the WANO starup peer review process scheduled for 2016 before the first unit is taken
critical for the first time. ENEC also receives operating and construction exgefi®m

WANO, INPO and the IAEA and reviews that for applicability to the project, to either
address immediately or to perform an assessment at a more appropriate time in the project
timeline. In some cases these require formal responses directly to WANg&idition,

ENEC will host an IAEA prédODSART mission in 2017.
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9.3  Description of the mechanism by which the regulatory body ensures that the licence

holder discharges its prime responsibility for safety
FANR, as the national regulatory body, ensuines ENEC discharges its prime responsibility for
safety through the implementation of a comprehensive and rigorous regulatory framework under
the UAE nuclear law. The law grants powers to FANR to implement the four key regulatory
functions, consistent Wi the requirements of the Convention on Nuclear Safety, of (i) standard
setting through regulations; (ii) authorization through licensing; (iii) inspection and monitoring of
compliance; and (iv) enforcement. FANR implements these functions through tesses and
procedures defined in its integrated management system as discussed in this report under Article
8.
9.4  Description of the mechanisms whereby the licence holder maintains open and

transparent communication with the public
The establishment of BRC is part of the UAE overall policy and vision to adopt nuclear power
for peaceful purposes and as such ENEC has a role to play in the communication of the goals of
the project and nuclear power in general. ENEC hadastprogram for public communidan
and holds various workshops and open meetings as well as participating in a large number of
conferences and workshops, both nationally and internationally. ENEC has also conducted
surveys to assess public acceptance of the project and nuclear pgererial in the UAE. The
survey, conducted by independent market researchers, found that even after a slight decrease
following the Fukushima Daiichi accident that the levels of acceptance had increased above the
original levels Public acceptance for niear energy in the UAE is currently around 80%ne of

the highest acceptance levels in the world today
Article 10: Priority to Safety
CNS Text:

Each Contracting Party shall take the appropriate steps to ensure that all organizations engaged
in activities directly related to nuclear installations shall establish policies that give due priority

to nuclear safety.
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10.1 National safety policy and requirements

As discussed in the Introduction to this National Report, the fundamental commitrttestUE
to high standards of safety in developing its nuclear energy programme was enshrined in the

Nuclear Policy. Page 4 of the Nuclear Policy contains the following statement:

AWith regard to safety of facilities, as required by the IAEA Conventiddumtear Safety, the
UAE will implement a comprehensive regime that maintains a high level of safety according to
international benchmarks and ensures that all nucledaited installations are operated in a safe,

well-regulated and environmentally soundnma e r . 0

The following additional points of the Nuclear Policy apply in a balanced way between FANR and

ENEC and contribute to the commitment and priority to nuclear safety:

1 Establishing an independent and effective regulatory authority with appropriateszoe

authorities to oversee nuclear activities (FANR);

1 Working with the IAEA and conforming to its standards in evaluating and establishing a

safe nuclear energy programme (FANR, ENEC);

1 Establishing the licensing scope and authority, which would bacgordance with
international best practices in the nuclear energy sector, and the process of issuing a licence

would be characterized by thoroughness and a pervasive culture of safety (FANR, ENEC);
1 Selecting an advanced generation of light water reatti@shance safety (ENEC); and

1 Making extensive use of the operational safety experience gained by the most highly

regarded operators of nuclear plants around the world (FANR, ENEC).

The UAE has codified the principles and priorities established in theediueblicy in its Nuclear
Law. Article (1) of the Law defines fiNucl ear

60The achievement of proper operating conditi
Accident consequences, resulting in protection of workers, the public and thenemetit from

undue radiation hazards. o

Through numerous Articles, the Nuclear Law affirms a strong commitment to prioritize nuclear
safety. Nuclear Law Atrticles (4) through (6) and (38) confirm the independence of FANR and the

policy of adopting internatical best practice, as embodied in IAEA Safety Requirements and other
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internationally recognized guidance documents, into the UAE regulatory framework. Further
affirmation of the priority to nuclear safety may be found in the regulations developed by FANR.
Regulations have been prepared that express FANR requirements in tiseielne®anagement
systems, siting of nuclear facilities, design of nuclear facilities, radiation dose limits and
optimisation of radiation protection for nuclear facilities, theligation of probabilistic risk

assessment (PRA) at nuclear facilities, and training of personnel for nuclear facilities.

In the discussion of other CNS articles, tiNational Reportdocuments other legislative,
regulatory and institutional measureseaky the UAE to ensure that the fundamental policy of

ensuring safety will be effectively and consistently implemented by all relevant bodies.

The UAE has also established a high level International Advisory Board (IAB) to advise the
Government in the pgvess the UAE is making in achieving and maintaining the highest standards
of safety, security, noeproliferation, transparency and sustainability. The IAB comprises

independent experts with broad experience in nuclear affairs, including safety. Thersnarabe
Dr. Hans Blix (Chair) former IAEA Director General

Dr. Kun Mo Chung former South Korean Minister of Science and Technology
Ambassador Thomas Graharformer US Ambassador for Neproliferation

Mr. Takuya Hattori President of Japan Atomic Instuial Forum, Inc.

Lady Barbara JudgeFormer Chair, United Kingdom Atomic Energy Authority

= == =2 = -4 -2

Mr. Jukka LaaksonehF o r me r Director Gener al of Finl an
Authority

1 Sir John Rose- Rolls-Royce Chief Executive

The IAB meets twice year and issues reports on its findings and recommendations which are

made available publicly on its web sitenatw.uaeiab.ae
10.2 Measures taken by the Operator

As the licensee for the construction of the four Barakah NPPs, ENEC has the overall responsibility
under the UAE Nuclear Law for managing and securing the safety of the plant. ENEC gives the

highest priority to safety throughout all activities of the eaclproject and has declared its
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commitment to continuously improve safety and educate staff by setting and enforcing a strong
safety culture policy. ENEC6s | ong term goal

with the highest standards amdgrovements of safety culture are given top priority.

In order to meet its objectives for achieving safe, reliable and efficient po&®éd7, ENEC has
implemented an integrated management system in compliance with FANR Regulations that
translate to the requirements of IAEA &S3 i Manage me ot FacBittes ainel ms f
Act i v iTHeiEBBCOmanagement system integrates all elements ofgeraeat so that
requirements for safety are established and applied with other requirements, including those for
human performance, operations, training, quality, safeguards and security. Safety is not
compromised by other requirements or demands. The BEN&tagement system also supports a

strong safety culture.

ENEC reinforces safety as an overriding priority throughtthgs for a healthy safety culture
based on recognized international standards. These principles reinforce core requirements
establishing for example, that decision making reflects safety first, a questioning attitude is
cultivated, nuclear technology is special and unique, and that everyone is personally responsible
for safety. These corwaits are applicable to affour categories of gaty: nuclear, industrial
radiological and environmentasafety. More recently ENEC introduced security culture as a
complementary focus area to nuclear and industrial safety culture. The introduction of security
culture enables ENEC to develop a seguminded nuclear culture, that is aligned to the IAEA

directives on nuclear security and nuclear security culture

The culture of safety is communicated through management policy, reinforced through employee

training and monitored through organizatioassessments.

ENEC conducted a culture of safety assessment of all employeeslinZm®, 2014nd will

conduct a follow up assessment at the end 06200he assessment questionnair€011 and

2012 was based on the WANO principles for a strong nuckedety culture and the INPO

principles of excellence in nuclear project construction. The assessment consisted of 69 questions
covering8 safety culture principlesENEC then changed its standatdsalign with the mdustry
changes to itThryaiNiusc|l efara Skhdalty Cul tureo in 201
based on the new adopted standarfiso key traits of a healthy nuclear safety culture based on

INPO 12012 are:
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1 Nuclear safety culture is a leadership responsibility
1 Leaders must reinfoecsafety culture at every opportunity

As an example of the implementation of safety culture, ENEC line managers encourage personnel
to identify known conditions adverse to quality and ensure sufficient and timely corrective and
preventative actions are &k in accordance with procedures. Reports of conditions adverse to
quality are analysed to identify trends. Significant conditions adverse to quality and significant
adverse trends are documented and reported to appropriate levels of management.clive corre
action programme in itself is the largest and most efficient tool to promote and demonstrate the

ENEC safety culture.

Since the Culture of Safety assessment in 2014, ENEC has undertaken a number of assessment
activities. These include:

1 Sel-Assessmats of safety culture;

1 Quarterly surveys that focus on specific aspects of safety culture. For example(sENEC
Employee Concerns Programme was the subject of a recent survey to assess employee

perceptions associated withe programme;

1 Limited-scopereviews of selected programs, processes, and performance are periodically

conducted:;

1 Culture of Safety trends that are based on corrective action condition reports, behavioural
observation data, quality assurance reports and operational experience iangusiyt

analysed and regularly reported.

As the applicant for an opeting licence for Barakah NPPnis 1 and 2Nawahhas started to

implement the following future actions:

1 Leaderled Qulture ofSafety employee engagement initiatives aimed at creatirageness
by communicating ad mobilizing employees around Culture aff&y;

T I'ncluding Culture of Safety modules in ENE

aimed at developing leadership across the organization;

1 Introduction of a organizational effdoveness programme in supporttbé organizational

drivers of Culture of &fety;
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1 Setting nuclear standards and instilling the concept of nuclear professionalism bymeans

Culture of @&fety induction training;

1 Implementing an organizational change mamnaget process to support the rapid

implementation and embedment of Culture affieBy initiatives;

T Formally wutilising ENECO6s Project Ma n age me

successful implementation of Culture @f&y initiatives;
1 Ongoing evaluatioof relevant KPIs to ensure achievement of culture of safety initiatives.

10.3 Regulatory processes for monitoring and oversight of arrangements used by the
licence holders to prioritize safety
FANR provides monitoring and oversight of the licence holdesugh the powers given by the

UAE Nuclear Law and the regulatory processes established in its management system.

The FANR regulations emphasize nuclear safety, starting with FRE&0 1 , AManageme.l
Systems for Nucl ear Faci0laddpts thesigternatidralty adcepted o n F
definiti on oThe assemldytofychataatéristics ramd :attitiides in organisations and
individuals which establishes that, as an overriding priority, protection and safety issues receive

the attention warrargd by their significance6 Thi s regul ati on speci fica

or |licenseeds management system promotes and

As required by the Law, FANR staff conducted a thorough review and assessment of the
application documents submitted by ENEC to verify that the relevant safety, security and

safeguards requirements are met before each licence was issued by the FANR Board of
Management.

Following the issuance of each licence, under the powers granted Mydlear Law, FANR has

foll owed up with inspections of the |licenseeb
and in compliance with the regulations and | i
extend also to verifyingtheaecti t i es carried out by the | icense

in the UAE and overseas. FANR formulates an annual inspection plan to manage its activities.
The current i nspection plan focuses one the |
management system and quality assurance programme. The specific areas to be inspected in the
plan are selected based on consideration of risk significance and other qualitative factors.
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Article 11: Financial and Human Resources
CNS Text:

Each Contratng Party shall take the appropriate steps to ensure that adequate financial
resources are available to support the safety of each nuclear installation throughout its life.

Each Contracting Party shall take the appropriate steps to ensure that suficieriers of
qualified staff with appropriate education, training and retraining are available for all safety

related activities in or for each nuclear installation, throughout its life.
11.1 Financial resources

The Government of Abu Dhabi, through ENE€irrently funds the costs of constructing the
Barakah Nuclear Power Project and associated activities such as capacity building and planning.
ENEC may enter into a joint venture and lending arrangements for the construction and
development of the Barakaluelear power project and has developed a detailed proposal for the
same working with its Government of Abu Dhabi stakeholders, KEPCO and a consortium of
international lenders. In the absence of any such arrangements, the Government of Abu Dhabi will

conttue to fund ENECO6s activities during the con

ENEC is currently working with its Government of Abu Dhabi stakeholders to structure a power
purchase agreement with the Abu Dhabi Water and Electricity Company (ADWEAhdo
purchase of electricity produced by the Barakah NPP that will ensure revenue is available to the
licensed operator to safely operate and maintain the facility. These revenue arrangements currently
contemplate that the operator will recover costsnmeclto meet its decommissioning obligations
under applicable laws, including recovery of any fees that are required to be paid into a
decommissioning fund under applicable regulations, and for meeting all fuel management and

storage requirements.

Article (42) of the Nuclear Law requires the operator of a nuclear facility to pay fees into a
decommissioning trust fund. FANR is drafting the Cabinet resolutions and a regulation required
by the Law to set out rules for the fee calculation and the administi@tiie decommissioning

trust fund, and plans to have these regulations in place before the operations phase.
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11.2 Human resources

11.2.1 Overview of the Contracting Party’s arrangements and regulatory requirements

concerning staffing, qualification, training and retraining of staff for nuclear installations

The Government of the UAE has clearly recognised the importance of hunsaimcessin its
Nuclear Policy. The Policy sets the basis for establishing a strategy to strengthen the human

resources to regulate, manage, operate and maintain the safety of nuclear facilities.

The human resources strategy employed in the UAE nucleagyepergramme comprises two

tracks:

9 Staffing by senior experts including international staff to address the immediate and mid
term needs

1 Development of national capacity to ensure logrgn sustainability

Sufficient numbers of staff have been hirwithin both FANR and ENEC to meet current

requirements. Both organisations continue to recruit qualified nationals and expatriates.

A national capacity building effort is being implemented by ENEC, FANR and Khalifa University.
The three entities are worlgrtogether across education, training, and recruitment to ensure the

nuclear programme's human resource needs are met in the longer term.

The UAE has also signed an updated Country Programme Framework with the IAEA. The
programme framework defines the sh@and midterm planning of Technical Cooperation
activities between the UAE and the Agency. An integrated master work plan (IWP) has been
prepared which defines training courses, workshops and expert assistance in relevant areas for the

UAE nuclear poweprogramme.

11.2.2 Methods used for the analysis of competence requirements and training needs for all

safety related activities in nuclear installations;

FANR regulation RE&1 Management Systems for Nuclear Facilities contains the following
general requements for licensees to provide adequate resources and to provide for staff training

and qualification:
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AThe Licensee shalll ensure the availability o
organisation and to establish, plan, implemassess and continually improve the Management

System. 0

AThe Licensee shall ensure that Senior Manage
individuals at all levels and shall provide training or take other actions to achieve the required level
of competence. The Licensee shall regularly evaluate the effectiveness of the actions taken

ensuring suitable proficiency is achieved and

ASeni or Management shall ensure that individu
and that thg understand the consequences for Safety of their activities. Individuals shall have
received appropriate education and training, and shall have acquired suitable skills, knowledge and
experience to ensure their competence. Training shall ensure thatluatBvare aware of the

relevance and i mportance of their activities

FANR Regl7 Certification of Operating Personnel at NPP Facilities sets out further specific
requirements for training, qualification and ciéctition of licensee staff that operate the controls

of a nuclear power plant.

To comply with these requirements, ENEC is continuing to hire its own personnel and obtain
personnel from contractors. In order to support the nuclear project, ENEC continbie t
permanent staff for the continuous development of the program. Under the prime contract between
ENEC and KEPCO, a multateral agreement for education and human resource development was
signed by Khalifa University Science, Technology and Resd&ildB TAR), Institute of Applied
Technology (IAT), Korea Advanced Institute of Science and Technology (KAIST), KEPCO,

Human Resources Development Service of Korea (HRD) and Korea Development Institute (KDI).

In order to ensure that sufficient numbers ofldjea staff with appropriate education, training

and retraining are available for all safégfated activities in or for each nuclear installation
throughout its life, ENEC has also established relationships with several universities and
technology instutes within the UAE. ENEC is supporting KUSTAR to deliver a bachelor degree
programme in mechanical engineering and a master degree programme in nuclear engineering
aimed at developing indigenous capabilities. ENEC is working with the Institute of Applied
Technology (IAT), a secondary educational institute, whose focus is to produce the scientists,

engineers, and technicians needed for the UAE to build a knovdedgel economy. By infusing
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the academic requirements of the nuclear technician programmekenAT curriculum, a local
source of future technicians will become available to support the national nuclear energy

programme.

Selected candidates from the UAE have been enrolled in nuclear, mechanical, and electrical
engineering programmes in the téd States and partnerships with local educational institutions

have strengthened the potential pipeline for talented employees.

ENECG6s training programs incorporate instruct
and maintain the facility in safe manner in all modes of operation. The programs are developed

and maintained in compliance with the facility licence and applicable regulations. The training
programs are periodically evaluated and revised to reflect industry experience and ta@teorpo
changes to the facility, procedures, regulations and quality assurance requirements, and are

continually reviewed by management for effectiveness.

Training of the first group of Senior Reactor Operators (SROs), Reactor Operators (ROs), Local
Operatos (LOs), and Maintenance Technicians began in 2013. The training program for SROs
and ROs is based on a systematic approach to training.  This training includes Generic
Fundamentals, Basic and Integrated Systems Training taught in the class room itshestabl
knowledge foundation upon which skills can be developed. The trainees then move into the Main
Control room phase of training which uses both the classroom and two full scale simulators to
develop the ROs and SROs operating skills. There arentdyrid5 Emiratis in the RO and SRO
training program. The first group has advanced through the entire training program and have

completed the written and simulator examinations required for Certification by FANR.

Nawah Energy Company is under formatama subsidiary of ENEC and is the applicant for the
Operating License for Barakah Unit IENEC is developing Nawah into a fully staffed and
gualified nuclear operator with the resources necessary to operate and maintain all four units of
the Barakah Nuear Energy Plant. ENEC recently entered into a ryelir Operations Support
Services Agr e e Koeealdydrp & NuSearAower (KHNP) to provide experienced

and qualified nuclear plant personnel to support Nawak. OSSA means KHNP will prale

gualified operations personnel and other services such as engineering and licensing support as

supplements to the personnel aegaurces developed within Nawah
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11.3 Regulatory review and control activities:

As noted in Section 11.2 above, FANR riagions REG0O1 and REGL7 contain requirements for
adequate resourcing, training and qualification of staff for the nuclear facility.

FANR REG6 requires applicants for a construction licence to describe the organisational
arrangements and training. ENp@vided in the PSAR for Barakah 1 and 2 a description of its
current organisation and staffing. FANR has reviewed this part of the PSAR as part of its review
and assessment of the complete application and found that the information provided by ENEC was
adequate to give reasonable assurance that the requirements will be met.

FANR-REG-17 requires the licensee to submit for FANR approval a comprehensive training plan
for reactor operating personnel. ENEC has submitted its plan which FANR reviewed andépprove
in June 2012. FANR has also inspected the preparation and delivery of the initial fundamentals
examination for reactor operator trainees in accordance the requirements-a7RE&NR plans

to review certification requests &0 and SRO personnagbon gplication by ENEC on behalf of

candidates who have completed the training programme.

Article 12: Human Factors
CNS Text:

Each Contracting Party shall take the appropriate steps to ensure that the capabilities and
limitations of human performance ataken into account throughout the life of a nuclear

installation.

12.1 Overview of the UAE arrangements and regulatory requirements to take human
factors and organizational issues into account for the safety of nuclear installations

A requirement for takig human factors into account can be found in FANR regulation FANR
REGO 3, ADesign of Nucl ear Facilitieso. This r

including considerations such as:

1 employing ergonomic best practices and a design objectivaiohl the effects of human

errors

1 developing plant layout and procedures (administrative, operational, maintenance, and

emergency) to facilitate the interface between the operating personnel and the plant
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1 integrating systematic consideration of humandiecand the humamachine interface in
the design process at an early stage and continuing throughout the entire process, to ensure

distinction of functions between operating personnel and the automatic systems

1 designing the huméa@machine interface to pvalde the operators with comprehensive but

easily manageable information, compatible with the necessary decision and action times

1 including verification and validation aspects of human factors at appropriate stages to

confirm that the design adequately ancoodates all necessary operator actions

The objective of these requirements is to ensure consideration of human factors in the design and
the safe operation of the plant.

12.2  Consideration of human factors in the design of nuclear installations and subsequent
modifications

ENEC has committed to the implementation of a comprehensive Human Factors Engineering
(HFE) program for Barakah in compliance with FANR regulatory requirements, NJIREG,

and industry codes and standards to assure that key HFE tereeimcluded in the design of the
Main Control Room (MCR) and Maklachine Interface (MMI). The primary objective of this
program is to apply HFE principles, guidelines and criteria throughout the developmental cycle of
the plant so as to reduce the tdsknands upon the operator, to decrease the potential for human
errors, and to increase the efficiency of plant operations.

The MCR design is verified and validated through systematic design evaluations. Plant personnel
training, composition of operatiorshift crew, and the development of operating procedures are
correlated closely with the MCR design. The purpose of the Human Factors Engineering program
management is to ensure that HFE is successfully incorporated into the overall design and
developmengctivities of Barakah NPP. The Man Machine Interface (MMI) evaluations are on
going and are being tested in the simulator for the Barakah NPP. There are four distinct types of
verification and validation activities: (1) availability verification, (2)tability verification, (3)
integrated system validation, and (4) final plant verification. The verification activities have been
completed for Unit 1. Through these tests, situations of unacceptable operator performance such
as high workloads and/or higbperation errors are identified. The problems identified are

addressed in the MMI design by changing the design or by providing operator assistance. This
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evaluation activity addresses the usability of the MMI resources and allows for deficiencies to be

identified and addressed early in the design process.

Information on capabilities and limitations of human performance are also used in the ENEC
training programme to ensure heightened attention to details regarding construction and
operational safety,seur i ty and radiation protection needs
Operating Experience Program process identifies, evaluates and employs lesswt studies

from relevant past and current domestic and international experience in orde&GrtBNearn

from and develop its own lesselearned programme. Management provides training, such as
human performance techniques, and tools and equipment, such as properly erected and inspected
scaffolds, mockups, and personal protective equipment, ¢dbieve and maintain a safe work

environment and minimize radioactive uptakes during operation.

During plant operation, personnel performance related to important human actions will be
monitored. This will help to ensure the validated MMI design contituesable and support the
achievement of plant operational safety goals. Identified deficiencies will be fed into the corrective

action program and corrected as appropriate to mitigate recurrence.

ENECO6s Management System adtpin the pelfsmareen & warke s af
activities. These controls are parf E NFECWwIst ur e of Safetyodo that go\
manner so that nuclear safety, worker health and safety, protection of the public and protection of

the environment are aclhied. To ensure that the Management System (policies, programme
requirements, process descriptions and tools) patkist throughhte organisational and work

scope changes that occur over time, Functional Elements (areas) have been established. The
Functicmal Elements allow the Management System to remain stable while the organisation is
flexible. Each Functional Element is assigned a Lead who is responsible for the maintenance of
policies, programmes and processes in that element. The Functional EleradntslLalso
responsible for conducting s&ssessments for monitoring performance and driving continuous

improvement.

FANR RGO023 provides guidance to licensees for assessing the safety significance of
modifications during plant construction. The scopepplicable modifications includes both

systems, structures, and components (SSCs) and organisational changes. The guidaf28in RG
assists licensees in determining if a modification requires approval by FANR prior to
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implementation. Modifications rekung from the execution of the human factors engineering

program during construction are to be evaluated in accordance with tB@R@guidance.
12.3  Self-assessment of managerial and organizational issues by the operator

As part of ENEC Quality Assance, program sedssessments, internal audits as well as external
audits of KEPCO and subcontractors are conducted. The effectiveness of the management
processes used is assessed to confirm their ability to achieve the intended results and to identify
opportunities for improvement.
12.4  Arrangements for the feedback of experience in relation to human factors and

organizational issues
Human Factors Engineering analyses, such as operating experience reviews and functional
requirement analysis are feddk to the designers for resolution of any issues into the design. The
feedback is arranged through the Human Factors Engineering process which ensures that human
factors engineering principles and guidelines are fed through the organization and apalied t
design activities. Design reviews, and reviews of experience are conducted through review
meetings with each member in the design team and by independent reviewers who are extensively
used for interdisciplinary review. This practice has been usemhgdthe construction and
commissioning of Barakah and will continue into the operations phase to address plant design

changes and modifications.

12.5 Regulatory review and control activities.

As noted in Section 12.1 above, FANR regulation REBZonains requirements for consideration
of human factors in design and operation of a nuclear facility.

FANR REGO6 requires applicants for a construction licence to describe how they will apply
human factors in the design of the facility. FANR RE&Grequies applicants for an operating
licence to also provide facility design information related to human factors. FANRIBEG
requires operating licence holders to consider human and organisational factors in the design and
implementation of plant modificatisnand systematically analyse potential consequences of
modifications on human performance. ENEC provided in the PSAR and FSAR for Barakah Units
1 and 2 a chapter describing its Human Factors Engineering programme.
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FANR staff reviewed the relevant chaptéthe PSAR as part of its review and assessment of the
applicationfor the construction licencend found that the information provided by ENEC was
adequate to give reasonable assurance that the requirements will be met. FANR staff review of the
relevantchapter of the FSARupporting the operating licence applicatisiongoing

FANR has conducted an inspection of ENECOG6s ir
that this element of the human factors programme is being carried out in accordance with FANR
requirements and the applicable regulatory guidance. This inspeesahed in noadverse
findings. As part of FANRGs operational read

plans to conduct further inspections to asses
Article 13: Quality Assurance and Integrated Management Systems
CNS Text:

Each Contracting Party shall take the appropriate steps to ensure that quality assurance
programmes are established and implemented with a view to providing confidence thatdspecifie
requirements for all activities important to nuclear safety are satisfied throughout the life of a
nuclear installation

13.1 Overview of the UAE’s arrangements and regulatory requirements for quality

assurance programmes, quality management systems, or management systems of
the licence holders

Article 43 of The UAE Nuclear Law states that:

AThe Licensee shall ensure that there i s a Me
and Human Resources to ensur e Nuneht&gtem fBaf et y
safety, the Licensee shall set up management safety system and adopt policies and procedures to
define and adhere to appropriate Quality Assu

FANR regulation RE&@1 Management Systems for Nuclear Facilitissts out gemal
requirements for licensees management systems:-(RE&based on and closely follows IAEA
Safety Requirement GB-3. FANR has also adopted the IAEA guidance on management systems
and has specified ASME NQAas an acceptable approach to the defmiifca Quality Assurance

programme.
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13.2  Status with regard to the implementation of integrated management systems at
nuclear installations

ENEC Management system for siting, design, procurement and construction

The Emirates Nuclear Energy Corporation has established a comprehensive Management System
for its corporate governance designed to meet its goals and objectives. The purpose of the
Management System is to provide the framework for managing and goverai@pihpany in

such a way as to achieve and i mprove safety,
by:
a) ldentifying and integrating the statutory and regulatory requirements which apply to the

Companybds activities and facilities;

b) Describing tle planned and systematic processes, functions and activities necessary to
satisfying those requirements;

c) Ensuring that security, quality, environment and business requirements are not considered
separately from safety requirements, so as to prevent thesibbe negative impact on

safety.

The Management System encompasses all phases of the nuclear plant lifecycle and activities as
applicabl e, including but not | imited to tho
procurement, fabrication, cetmuction, commissioning, operation, decommissioning, and any

subsequent period of institutional control.

The Management System integrates processes ¢
and technical functions, and includes the organizationattsite and framework for developing
policies, manuals, processes, procedures, and other tools for approval through the Management

System Integration Committee (MSIC).
ENEC’s Quality Assurance programme

The Quality Assurance Program as described in the EQElity Assurance Manual (EQAM) is

focused on nuclear quality. The Quality Assurance (QA) program is an integral part of the
Management System and covers ENECG6s scope as
Civil Nuclear Energy Program. The EQAM isdeal on the requirements of ASME NEAL994
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(Ref. 3) and covers quality assurance program for ENEC and its activities including program

management and oversight of the Prime Contractor (PCG@ubactors, and others as required.

The EQAM, thetog i er QA document, is focused on nucl e
philosophy for quality and safety, and also establishes the means by which quality and safety is to

be achieved. The program related implementing documents acedpres define more detailed
responsibilities and requirements and define the organizational interfaces involved in conducting
activities within the scope of the ENEC QA program. The QA program is focused on assuring the
nuclear safety and quality requirents are met.

The current scope of the QA program addresses the Owner activities for the construction licence
covering siteselection, design, procurement and construction activities. The detailed work
activities and associated QA programs for the defieéthe Barakah NPP Unifis4 are performed

under the Prime Contractordos QA program, whic

compliance with the ENEC QA program and applicable codes and standards as per the Contract.

The Korea Electric Power Carmtion (KEPCO), as the Prime Comtiar of the Barakah NPP
Units 1-4 project, has developed a QA program that complies with the requirements of ASME
NQA-1:1994 and the ENEC QA program.

The KEPCO QA program applies to its activities defined in the contiittENEC and requires
oversight of the contractors andsupplyqgiparakabr s pe
NPP Units 14 as per the contract with ENEC.

ENEC provides oversight of KEPCO and its contractors. This covers technical and commercial
oversight. The QA oversight is done through review and acceptance of the KEPCO QA programs,

audit plans, other related documents, and throughoamg surveillance activities and audits.

The audit programs for ENEC, the contractors and suppliers are ggpypraudit plans to ensure
audits are implemented at a frequency which meets the requirementsgoingnproject
implementation activities and the applicable standards. ENEC QA conducts audits on the Prime
Contractor, major Prime Contractor subcontrescend suppliers as required to verify compliance

with applicable standards and all aspects of the quality assurance program and to determine its

effectiveness.
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Nawah’s Management System for operations

As part of its application to operate Barakah Unisntl 2, Nawah has described its integrated
management system in Chapter 17 of the FSAR. The principal objectives of the Nawah IMS are
to a) bring together in a coherent manner all requirements for managing the organisation in a
planned and systematic fash; b) ensure no other factor be considered outside safety
requirements or impact safety in any way; and c) demonstrate compliance with the relevant UAE
statutory laws and FANR regulations as they apply to regulated activities. The Nawah IMS
describes ttee levels of structure for IMS documentation based on IAEAG=S1, Applications

of the Management System for Facilities and Activities:
- Level 1: High level overview of Leadership and Management
- Level 2: Programs and Processes
- Level 3: Implementing Proderes

The scope of IMS management encompasses all safety related activities at Barakah NPP and
Nawah offices, as well as all phases of the nuclear plant lifecycle. At the time of writing this
report, the Nawah IMS remains under review by FANR staff asgiathe operating licence

application review and assessment process.
Nawah’s Quality Assurance Program

As part of its application for a licence to operate Barakah Units 1 and 2, Nawah has described its
quality assurance program in Chapter 17 of the F&8A@Rthe Nawah Quality Assurance Manual

(NQAM). The NQAM is the togier QA document, is focused on nuclear safety, and presents
Nawahodos overall phil osophy for quality and s;
guality and safety are to be achie d . The NQAM addresses the |
operations whichincludes Barakah NPP commissioning, operations, engingeriand
maintenance activitie$he NQA Program complies with ASME NQE1994, Quality Assurance
Requirements for Nuclear Facility Applications, with 1995 Addenda, Part | and Il with Part IlI
applied in a graded manner. At the time of writing this report, the Nawah QA program and NQAM
remain under review by FANR staff as part of the operating licence application review and

assessment process.
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13.3 Main elements of the quality assurance, programme covering all aspects of safety
throughout the lifetime of the nuclear installation, including delivery of safety
related work by contractors

The ENEC Quality Assurance Program (EQAM) has been developed in accordance with ASME

NQA-1 AQuality Assurance Requirements for Nucl e

The current scope of the QA program adsessthe Owner activities for the construction licence
covering siteselection, design, procurement and construction activities. The detailed work
activities and associated QA programs for the delivery of the Barakah NPP -dniioject are
performedunde t he KEPCO AQA program for Barakah NPF
for compliance with the ENEC QA program and applicable codes and standards as per the Prime
Contract (PC).

The QA program for the operations phase for Barakah Units 1 & 2 is deskriGéapter 17 of

the FSAR and documented in the Nawah QA Manual. The NQAM has been developed in
accordance with ASME NQA, portions of ANSI/ANS3.2, and ASME NCA4000 and covers

the QA program for Nawah and its activities, including program managemeravansight of
contractors, swoontractors, and others, as required. At the time of writing this report, the Nawah
QA program and NQAM remain under revidly FANR staff as part of the operating licence

application review and assessment process.
13.4 Audit programmes of the licence holder

ENEC provides technical and commercial oversight of KEPCO and its contractors. This oversight
is done through review and acceptance of KEPCO QA programs, audit plans, other related

documents, and through-goingsurveillance activities and audits.
13.5 Regulatory review and control activities

As noted in Section 13.1 above, FANR regulation REEGManagement Systems for Nuclear
Facilities sets out general requirements for licensees management systerrl RHEEsed on

and closely follows IAEA Safety Requirement ®S3. FANR has also adopted the IAEA
guidance on management systems and has specified ASMEINE3AnN acceptable approach to

the definition of a Quality Assurance programme.
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FANR REGO6 requires apptants for a construction licence to describe the arrangements that
they will implement to manage Safety, including its management structure, the Management
System that will be implemented to assure that all requirements for Safety, Security and Safeguards
will be satisfied during the proposed activity, and its strategy for the development, maintenance
and enhancement of a strong safety culture. ENEC provnding PSARs for Barakah Units4l

a chapter describing its Management System and Quality Assyrargramme.

FANR staff reviewed the relevant chapter of the PSAR as part of its review and assessment of the
complete application and found that the information provided by ENEC was adequate to give

reasonable assurance that the requirements will be met.

Under the powers granted by the UAE Nuclear Law FANR conducts inspections of the licensee
and its suppliers following a systematic plan, focusing on the implementation of the management
system and quality assurance programi8ace 2012, FANR has been condting team
inspections to verify the work of ENEC, its prime contractor KEPCO, and major suppliers located
in Korea and the USA.Findings from these inspectionare communicated to the licensee for
corrective actionln 2016 tothe end of JuneFANR hasconducted 6 inspections of the Barakah
NPP site and 4 inspections of major suppliers. The inspections have resulted in a total of 44
findings, alljudged to be of low safety significano&lthough the scope of these inspections is
broader than quality agseance and management systerhg, areas where the inspectors most
frequently made findings in 26lvereprocess management (design control), management of the
corrective action program, and product control, including documentation, receipt, handling, and
acceptance of products. With Barakah Unit 1 nearing operation, the inspection programme has

begun to shift towards verifying the readiness of organizational aspects for plant operation.
Article 14: Assessment and Verification of Safety

CNS Text:

Each ntracting Party shall take the appropriate steps to ensure that:

Comprehensive and systematic safety assessments are carried out before the construction and
commissioning of a nuclear installation and throughout its life. Such assessments shall be well
documented, subsequently updated in the light of operating experience and significant new safety

information, and reviewed under the authority of the regulatory body;
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Verification by analysis, surveillance, testing and inspection is carried out to ermtr¢he
physical state and the operation of a nuclear installation continue to be in accordance with its

design, applicable national safety requirements, and operational limits and conditions.

14.1  Assessment of Safety

14.1.1 Overview of the UAE’s arrangements and regulatory requirements to perform
comprehensive and systematic safety assessments

Article (5) of the UAE Nuclear Law gives powers to FANR to establish the requirements for
systematic Safety Assessments and Periodic Safety Reviews. £&8rlef the Law makes it clear

that detailed evidence of safety is required at all relevant stagésensing of anuclear

installation. Articles (29) and (43) require the licensee to perform safety assessments over the
lifetime of the nuclear facilityfo address any deficiencies, ata provide FANR with any
information relevant t o biitkesArtitleB2Drequires rgviegveand e g u | ¢
assessment of the licensee or applicant at every stage of the regulatory process.

Regulation FANR RE® 6 , AApplication for a Licence to
regulation FANR REGL 4 AAppla clLaitcieonnc ef otro Oper ate a Nucl
l ndependent Safety Verification (1SV) as, @A
and experienced individuals, who did not participate in the original Safety Assessment, to
determine whetér the approach taken in conducting such Safety Assessment was reasonable and

in accordance with international best practic
report be provided as part of the licence application request describing alsguogepartures

from or changes to the reference design.
14.1.2 Assessment of safety through the licensing process

Article (25) of the Nuclear Law requires that a licence be obtained prior to engaging in any
ARegul ated Acti vityo sielor, préparationof awsite dor, sorstruetor, i o n

commissioning and operation of a nuclear facility.

Each licence application is required to meet all applicable legal and regulatory requirements.
FANR is required by Law to conduct a thorough review asg¢ssment of licence applications to
verify that the relevant objectives, principles and criteria are met, and to satisfy itself that the

available information demonstrates the safety of the facility or activity. Following its review and
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assessment, FANR empowered to grant a licence, grant a conditional licence, or refuse a licence
request. Article (28) of the Law stipulates that the FANR formally records the basis for its licensing

decisions.

FANR has established in its management system a processtenhsiith the Nuclear Law and

the relevant IAEA safety requirements for assessing applications for licences relating to the
construction and operation of a nuclear facilitiie main steps in the process comprise the receipt
and acknowledgement of the dpption; review and assessment of the application; issuing
requests for additional information from the applicant where necessary; preparation of a safety
evaluation report; and a decision on licensing by the Board of Management. Supporting

procedures ahinstructions detail the methods and criteria to be applied by reviewers.

14.1.2.1 Construction licence for the Barakah nuclear installation

The process of review and assessment of the application and granting the licence for construction

of the first twounits at the Barakah facility are described in full in the UAE national report to the

6" Review Meeting. Since the"6Review meetingFANR comp |l et ed its revi ev
construction licence application for Barakah Units 3 and 4 and documented itgdimdanSafety

Evaluation Report (SER. ENECG6s application for Unit 3 an
essenti al technical aspects to the previous a
followed the similar stepas for the first two nits, re-usng the previousafetyassessments where
applicable and foclursg on departureBom the originabhpplication.TheSER summaris available

on FANROs OwbbSeptemhiee2014, the FANR Board of Management accepted the
findings and recommendations of the staff and decided to issue the construction licence for

Barakah Units 3 and 4. Ti@onstructiorLicenceisalsoavai | abl e on FANROGs we

Construction of the four units is progressing according to the schedule set by ENEC.
14.1.2.2 Operating licence for the Barakah nuclear installation

ENEC submitted an application on behalfNdwah Energy Company (Nawaio) FANR on 26
March 2015 for the operation of the first two units of the nuclear facility at the Barakah site

(Barakah Units 1 and 2Nawah is to be fully incorporated as a wholly owned subsidiary of ENEC.

The application ragested authorisation to condiRegulated Activities involving Barakah Units
1 and 2, as per Atrticle (25) of the UAE Nuclear Law, including Nuclear Commissioning,

63

Public after release


https://www.fanr.gov.ae/En/RulesRegulations/Documents/Licenses/Safety-Evaluation-Report-of-An-Application-for-a-Licence-to-Construct-Barakah-Units%203and4-English.pdf
https://www.fanr.gov.ae/En/RulesRegulations/Documents/Licenses/FANR-DGO-ENEC-COR-01357%202014_Construction%20License%20for%20Barakah%20units%203_and_4_amended_construction_license_for_units%201_2.pdf

Operations, Modifications, and import, possession, storage, handling, and use of Regulated
Material. As discussed in the submission, while the application was for both Barakah Units 1 and
2, the construction schedule for Unit 2 is approximately one year behind Unit 1. Accordingly,
ENEC requested separate operating licenses for each units&ukd as construction progresses.

ENECO s comprehensive application package was

accordance with FANR regulations:

=

Application Letter

1 Final Safety Analysis Report (FSARJ1 chapters, supplements and addenda covering
Sdety, Security, and Safeguards)

1 Technical Specifications

1 Independent Safety Verification (ISV) and Independent Design Review (IDR)

1 Nawah Quality Assurance Manual (NQAM)

1 Safety Assessment Report for Barakah Nuclear Power Plants (Lessons Learned from
Fukushima Accident)

1 Severe Accident Analysis Report (SAAR)

1 Differences from Early Versions of Chapters 13 and 17 of FSAR

1 Commitments Associated with OLA

The following documents were submitted separately:
1 Physical Protection Plan (PPP) for Operations
1 On-Site and OffSite Emergency Plans
1 Facility Safeguards Plan

1 Probabilistic Risk Assessment (PRA) Summary Report

1 Delivery of the Initial Decommissioning Plan & Associated Funding Arrangement Plan
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FANROGs requirements and g¢guSAR bliowed IABMand BSe cont
recommendations. The FSAR submitted by ENEC included the required safety, safeguards and

security information, co®cGiasgemdaawh.th the int
Review and assessment

FANR is conducting a thorough review and asseent of the application in accordance with its

established process as outlined above.

FANR is using a graded approach to focus resources on the most risk significant areas of the
licence Application and is using information from the Licensing Basis (eBipws carried out
previously by FANR to maximise the effectiveness and efficiency of its review process. FANR
staff reviewed the information provided in the operating licence application to verify consistency
with information previously supplied in tleenstruction licence applications for the Barakah Units

1, 2, 3 and 4. Where differences exist for example due to updated information, or, information not
previously submitted, FANR staff is reviewing the information in accordance with its established

process.

FANR intends to use information gained during the implementation of the inspection programme,
carried out during the construction of the units, to provide input into the operating licence decision.

Technical Support Organisations (TSOs)

To augment its resources, and to assist the staff in reviewing the operating licence application,
FANR contracted with three Technical Support Organizations (TSOs) located in the USA and
Europe. The TSOs were selected on the basis of their organizatiostahdjualifications,
capability, and credentials in conducting safety evaluations of nuclear facilities for other
established nuclear regulatory bodies. Contracts were awarded for work packages comprising
different areas of the FSAR for example, sitidgsign, safety analysis, and radiation protection.
FANR provided alignment and direction to the TSOs, thereby ensuring consistency across the
review and retaining responsibility for regulatory decisions through-heurse team of seasoned

staff.

Current licensing status

The applicationfor alicence to operate Barakah Units 1 and @urrently under review by FANR.
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14.2  Verification and Management of Safety

14.2.1 Overview of the UAE’s arrangements and regulatory requirements for the

verification of safety

Article (43) of the UAE Nuclear Law requires the operator to perform comprehensive and
systematic safety assessments and take steps to address any deficiencies that are identified during
design, construction and operation of a nuclear facility.s @hiicle also requires the operator to

issue a procedures guide concerning the performance of its activities especially for the operation,
maintenance, surveillance and testing of selected equipment in line with the approved limits and

conditions for safeperation and with the approved quality assurance programmes.

FANR-REGO6 AApplication for a Licence to Constru
to describe the inspection, tests and analysis that provide reasonable assurance that téeg, structu
systems and components of a nuclear facility meet the design objectives.

FANR-REG1l4fiRegul ati on f or an Application for a L
requires the applicant to providg@rmation on the commissioning programme that willubed
to provide assurance that thetaslt Nuclear Facility satisfies the regulatory requirements and can

be operated safely, including:
(a) a summary of the results of the rrarclear Commissioning tests carried out; and
(b) a commitment to a nucle@ommissioning test programme to be conducted.

Articles (35) and (36) of the Nuclear Law empower FANR to conduct regulatory inspection
programmes to ensure that the operator is in compliance with the Law, the applicable regulations

and the conditions set bim the licence.
14.2.2 Main elements of programmes for continued verification of safety

In the current phase of the nuclear facility in the UAE, the principal safety verification objective
for activities conducted under the current construclicences is to confirm that the systems,
structures and components of the nuclear facility have been constructed in accordance with the
design and can be operated safely. As required by-B&EE&NEC has described in the PSARSs

the construction inspectiomd test programme that it will carry out to achieve the above objective.
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The overall hierarchy and principal concepts for the inspections and tests that ENEC and its
contractors will carry out to verify the design requirements during construction angifgjlo

completion of construction are based on the r

The Barakah NPP Preoperational Inspection System consists of five stages of inspections and tests
for verifying design requirements of SSCs. A summargweison for each stage of the Barakah

NPP Preoperational Inspection System is as follows:
Stage I: Structure Inspection of Nuclear Facilities

Verifying that the Seismic Category | and Il structures are constructed to perform the required
functions anatonform to the applicable codes and standards, design data and corresponding PSAR

requirements.
Stage I1: Installation Inspections of Equipment

Verification of installation, welding, NoDestructive Test (NDT) and pressure tests for nuclear
components, ifading reactor pressure vessel, to ensure compliance with the related design

requirements.
Stage I11: Cold Functional Tests (CFT)

Verification of system performance, including pumps, motors, heat exchangers and valves at

ambient temperature, following idlation of the systems and equipment.
Stage 1V: Hydro-static and Hot Functional Tests

Hydro-static test of the Reactor Coolant System (RCS) and the secondary side of the Steam
Generator (S/G), and Hot Functional Test (HFT) of systems including the RESify the

systembés integral performance.
Stage V: Initial Start-up Test

Initial Startup Test for performance verification of test items including-Rastload HFT, Initial

Criticality, Low-power Physics tests, Power Ascension test.
The above constrtion inspections and tests are divided into two major areas of jurisdiction:

1. Stages | and II: Work is performed by construction subcontractors and this area includes

construction inspections and construction installation checks.
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2. Stages lll and IV: Work iperformed under the direction of the Commissioning Group and
this area includes construction acceptance test (CAT), system flushing, CFT, -@odePre
HFT.

In addition to the inspections and tests carried out by the licensee and its contractors, uranufact
and installation of certain safetglated components is also subject to conformity verification by

At hgardt yo Aut horized Nuclear I nspectors in acc
14.2.3 Regulatory review and control activities

FANR has reviewed and accepted the description of the construction inspection and test
programme given in the PSAR during its review

as noted above in section 14.2.1.

Following the issuance of the congdtion licence, FANR mobilised its inspection teanvéwify

that ENECOs construction activities comply wi!t
of the licenceThe UAE Nuclear Law gives FANR powers to inspect the activities of licensees

and thei contractors. According to Article (34) of the Nuclear Law the licensee remains
responsible before FANR even if certain activities are carried out by contra¢i®iSR has

established within its Integrated Management System (IMS) a process consisterthevit
requirements of the Nuclear Law and the relevant IAEA safety requirements for inspection of

|l icenseesd activities. Supporting procedures

applied by inspectors.

In order to effectively deliver itsnspection programme, FANR has set a formal qualification
standard for its inspectors. The inspector qualifications include theoretical (classroom) and
practical (orthe-job) training in basic and applied nuclear technology, management systems,
guality assrance and safety culture, inspection and enforcement procedures, and training in legal
procedure by the UAE Ministry of Justice.

FANR currently has approximately 60 qualified inspectors involved in regulatory activities,
supported by other FANR subjecttter experts and contractoFRANR hasdeployed5 resident
inspectorsto a permanent site officat Barakahto assist in overseeing the construction and
commissioning activities taking place at the site. Inspectors and specialists from headquarters are

used to supplement the resident inspector compliment in specialised areas, e.g. certification of
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Reactor and Swor Reactor operators, when requirdedANR has also engaged a specialist TSO

to provide support for inspection programme planning and for conduct of field inspection

FANR has formulated annual inspection programmes covering the activities of ENEC and its
prime contractor and major suppliers related to engineering, procurement and site construction.
The annual inspection programmes focused on the requirements for the management system and
guality assurance programme to verify that the controls specifitiiedicensee comply with the
requirements and are implemented in the supply chain. The specific inspection areas are selected
based on ranking criteria which include measures of risk significance and feedback from previous

inspections.

In 2015,for exanple, FANR conducted twentywo team inspections to verify the work of ENEC,

its prime contractor KEPCO, and major suppliers located in Korea and the E&B&xample, in
October 2015, a design verification inspection was carried out at KEPCO for theaAuxil
Feedwater Systemn addition, FANR inspectors carried out inspections on site to directly verify
construction and commissioning activities on all four unitaspected SSCs included Reactor
Coolant and Safety Injection system piping, class 1E r@attequipmentand safety related
pumpsamong othersThe findings from each inspection were communicated to the licensee for
corrective action. All of the findings for 2015 were judged to be of low safety significahee.
FANR assessment of inspectifimdings concludes that ENEC's overall effeeness in managing

safety was generallgcceptable

Article 15: Radiation Protection

CNS Text:

Each Contracting Party shall take the appropriate steps to ensure that, in all operational states,
theradiation exposure to the workers and to the public caused by a nuclear installation shall be
kept as low as reasonably achievable, and that no individual shall be exposed to radiation doses

which exceed the prescribed national dose limits.
15.1 Overview of the UAE’s Radiation Protection Principles

The Nuclear Law gives FANBe authority to regulate radian protection in the overafiuclear
sector of the UAE. Article (38) of the UAE Nuclear Law specifies that FANBoard of
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Managemenshall isue the regulations specifying the requirements which all operators must

comply with and follow.

FANR developedradiation protectionrelated regulations to impleménthe Nuclear Law
requirementsEANR regulationsre based on the best international practices and acknowledge the
fundamental principle®f radiation protectionjustification of practices, dose limitation and

optimization of protection and safety
15.1.1 Justification

The UAE government conducted amadysis of the future energy demand for the country. The
analysis concluded that national annual peak demand for electricity is likely to rise to more than
40,000 MW by 2020, reflecting a cumulative annual growth rate of approximately 9% from 2007
onward.The UAE has taken steps to evaluate viable options to meet future demand. Evaluation of
different options revealed that a heavy future reliance on burnable liquids would entail extremely
high economic costs, as well as a significant degradation entrieonmental performance of the

UAEG6s electricity sector

Through the licensing process the Barakah nuclear power plants have demonstrated a low
radiological impact on workers, the public and the environment, supporting the conclusion that the
nuclear powr plants provide a net benefit to society, which is outweighed by the risk of radiation

exposureassociated with commercial nuclear power
15.1.2 Limitation

FANR-REG-04 Regulation for Radiation Dose Limits and Optimisation of Radiation Protection
for Nuckear Facilitiessets out dose limits for occupational exposure and for members of the public
and requires licensees to establish a dose constraint, in line with international best practices, which

serves as a design constraint for new facilities.

Thelicensee shall ensure that occupational exposures and public exposures to ionizing radiation
and all discharges of radioactive material to the environment are kept below the prescribed limits
during all operational states and activities. The licensee kbafp records of measured and
estimated doses and release data and report them to the authority as specified in the applicable

regulations.
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15.1.3 Optimisation

FANR-REG-04 describes requirements for optimisation of protection for wgrtexgpublicand
the environmenso that the number of people exposed and the magnitude of the individual
radiation doses ar&s Low As Reasonably Achievab{&LARA), taking account of social and

economic factors.
15.2 Regulatory Requirements Concerning Radiation Protection at Nuclear Installations

FANR has developed the following regulations and key provisions dealing directly with radiation
protection;

FANR-REG-04 establishes occupational and public dose limits dmal requirements for
optimisation of radiation protection that are relevant to a nuclear facility during its design,

construction, operation and decommissioning.

The limit for the Effective Dose to a Worker who is Occupationally Exposed during the normal
operation of a nuclear facility is an average of 20 millisieverts (mSv) per year averaged over a
period of five years (100 mSv in 5 years), and 50 mSv in any one year. The annual Equivalent
Dose in the lens of the eye of a Worker shall not exceed 150onSkiall the annual Equivalent

Dose exceed 500 mSv at any point on the hands, feet or skin.

The limit for the annual Effective Dose to a member of the public (this includes persons working
in the nuclear facility other than those categorised under thek@atefinition) is 1 mSv. The
annual Equivalent Dose in the lens of the eye shall not exceed 15 mSyv, nor shall the annual
Equivalent Dose at any point on the skin exceed 50 mSwv.

The dose limits established FANR-REG-04 are consistenwith InternationalCommission on
RadiologicalProtection (ICRPyecommendationand arebased on théissue weighting factors
published inthe 1990ICRP Recommendation@CRP Publicatior60). FANRis in the process of
revising FANRREG-04 to reflect the new ICRP 2007 recommdations (ICRP Publication 103)

so that the annua&quivalent dse in the lens of the eye ofvarker shall not exceed 20 mSv in a
year, averaged overperiod of 5 years (100 mSv in 5 years), with no single year exceeding 50

mSv.

FANR-REG-11 Regulation for Radiation Protection and Predisposal Radioactive Waste

Management in Nuclear Facilitiesompliments FANR-REGO04. It addr esses t he
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responsibilityto establisha radiation protection programme as part of its management system
covering the eleents of organisational responsibilities, the classification of working areas and
access control, local rules and supervision of work, work planning and work permits, protective
clothing and equipment, wor ker so hssesdmenhof sur ve

occupational exposures, training, and records.

FANR REG11 requires the licensee to identify and establish controls over all radioactive waste
and keep radioactive wasgenerationto the minimum practicable. This regulation also sets
criteria for clearance from regulatory control and discharge of radioactive waste, and for an

environmental monitoring programme.

The clearance levels and limits for discharges of radioactive materigpacédiedin Article 22
and Article 23 of FANRREG-11 respectively. Article 22 states that Sadety caséor materials
and objects planned to be cleared frimther regulatory controshall comply with following

provisions:

a) In all reasonably foreseeable situatipthe Effective Dose expected to be incurred by any
member of the public due to the cleared ma

and the effective Dose due to low probability events does not exceed 1mSv in one year; or

b) The Activity Concentation of an individual radionuclide does not exceed the relevant level
in Tables 1 and 2 of IAEA Safety Standard-89. . 7 A Appl i cation of t

Exclusion, Exemption and Cl earanceo.

Article 23 states that the Licensee shall ensure that the desesg drom discharges meet the
requirements of FANFREG-04. Thesafety @se for all radioactive discharges (gaseous and liquid

effluents) specifies the discharge limits that must comply with FANEG-04 dose requirements.

FANR-REG-06 Regulation for an Aplication for a Licence to Construct a Nuclear Facilégd
FANR-REG-14 Regulation for an Application for a Licence to Operate a Nuclear Facétyire
the licensee talevelop aradiation protection programme including a description of all onsite
radiation sourcesthe application of the ALARA principle for the optimisation of protection and

design features for radiation protection
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15.3 Radiation Protection Activities

Radiation protection activities apply to occupational workerembers of the publiand the

environment
15.3.1 Control of Radiation Exposure of Occupational Workers

The design of the Barakah NPP incorporates radiation protection measures to ensure that
occupational radiation exposures in future operation will be ALARA. These measures include
separation of radioactive components into separately shielded compartnsents; shielding
designed to adequately attenuate radiation emanating from pipes and equipment that are sources
of significant ionizing radiation; use of remotely operated equipment; ventilation of equipment
areas that have the potential for creating ambaadiation; installation of permanent radiation
monitoring systems; training of personnel in radiatiprotection; and development and

implementation of administrative policies and procedures to maintain exposures ALARA.

Radiation protection training and development are currently in progress within ENEC, and an
employee training programme has been established to provide all employees with knowledge of
the fundamentals of radiation protection. Future training for radiatimkers that will require
access to areas of potential radiation or contaminatitbivegin in Q3 2016.

The collective effective dose is part of the safety assessment presented by the applicant for FANR
review. The collective effective dose is comparedhwiurrently operating, similar facilities
throughout the world. The expected collective occupational exposure at Barakah Units 1 and 2
compares favarably with both the Electric Power Research Institute (EPRI) Utility Requirements
Document criteria of lesthan IpersonSv/yr, as well as current PWR occupational performance

in the United States as referenced in AOccupa
Power Reactors and Other Facilities 2009, F&#gond Annual Report (NUREG713, Volume

31). o T h i the cenclysiprotmahesoccupational exposures at Barakah Units 1 and 2 have

been optimisedRemedial actions in the event of an overexposure of a worker or workers are

requiredtobel escri bed in the | iceammeeds radiation pt

In the event of a violation of the dose limiEANR hasthe authority to impose administrative
fines and penalties for breaching any term or condition of a licence pursuant to the regulations

issuedby FANR. Accordingly, the Cabinet of Ministeegppproved th&€abinet Resolution No. 72
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of 2015iConcerning Administrative Penalties on Violating the Conditions of the Licerssesed
by FANR.

15.3.2 Control of Radiation Exposure of Members of the Public and the Environment

ENEC submitted thepre-operational Radiological Environmental Monitoring Programme
(REMP) to FANRand committed taollect background radiological data for two years prior to

plant operation.

FANR will publish areport onthe kaselineradiationlevels andradioactivematerids in the
environment of the UAEprior tothe operation of the Barakah NRFhit 1. The objective of this
report is todetermine aeferencepoint prior to the start of UAE commercial nuclear potedbe
used to assess the impact of routine environmergaharges, and also the event of a nuclear

incident.

F A N Réngironmentallaboratoryis established and continuing to develop its capabilibes
analyse environmental sampleor r adi onucl i des discharged fr ol
results will be compared withthose fromthe Li ¢ e n REMPO 4 detailed radiological

environmental monitoring report will geublished by FANR for public information

Other FANR radiologicaénvironmental monitoringapabilities also inclde gamma monitoring
stations They provide a continuous gross gamma measurement for UAE and around Barakah
Nuclear Power Plants in order tmntinuouslyassess the impacts of nuclear activities on the

environment.
15.4 Regulatory Review and Control Activities

FANR staff are conducting a thorough review and assessméme cfdiation protectiordesign
featuresprovided inthe Final Safety Assessment Report (FSAR)assure that the ALARA
philosophy is implemented and consistent with the applicable ALARA desitgria. This
includes performingonfirmatory calculatiosito provide a basis for assessing the reasonableness
of the source termshielding design, storage capacity for wastes, effluent discharge concentrations

and associated public dose.

FANR conductsinspections on keywystems structures and components related to radiation
protection and the ALARA principlatvarious fabricators. Abuilt inspections are performed to

verify that the drawings and equipment specifications are consistent wiklibdt conditiors at
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the plant As applicable radiation protection program elements are develBpdR plans to

perform inspection on these documents and their implementation.
Article 16: Emergency Preparedness
CNS Text:

AEach Cont r ac ake theggapgroariate stepstd endute that there arsitenand
off-site emergency plans that are routinely tested for nuclear installations and cover the

activities to be carried out in the event of an emergency.

For any new nuclear installation, suphans shall be prepared and tested before it commences

operation above a low power level agreed by the regulatory body.

Each Contracting Party shall take the appropriate steps to ensure that, insofar as they are
likely to be affected by a radiological ergency, its own population and the competent
authorities of the States in the vicinity of the nuclear installation are provided with appropriate

information for emergency planning and response.

Contracting Parties which do not have a nuclear installatioth@ir territory, insofar as they
are likely to be affected in the event of a radiological emergency at a nuclear installation in the
vicinity, shall take the appropriate steps for the preparation and testing of emergency plans for

their territory that coer the activities to be carried out in the event of such an emergency.
16.1 Emergency plans and programmes

The Federal Law by Decree No 6 of 2009 on the Peaceful Uses of Nuclear Energy specifies the
roles and responsibilities dhe licensee, the competegovernment authorities andANR
regarding Emergency Preparedness and Response includidgviéslepmentreview, approval,

and over si ghtonagite and theoffite entemensy @lansd. s

Federal Law by Decree No 2 of 2011 establishes the N#tEBmergency, Crises and Disasters
Management Authority (NCEMA) as the national competent authority for developing national
emergency response plans, coordinating response, and conducting exercises. This Law outlines
the main functions and responsibiliteessigned to NCEMA to carry out the UAE policy regarding

necessary procedures to be used for managing and coordinating emergencies, crises and disasters.
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FANR and NCEMA completed a Memorandum of Understanding (MOU) on 15 July 2012
Relating to Cooperatiomithe Field of Nuclear and Radiological Emergency Preparedness and
Response. This MOU outlines FANROs and NCEMAS®G
plans and programmes. There are regular meetings of a steering committee to oversee cooperation
unde the MOU.

Moreover, FANR is part of two committees for the Barakah NPP project, National Emergency
Preparedness Coordination Committee (NEPCC) and Barakah Exercise Preparation Committee,
which have been established by the coordinating authority NCEMA.

FANR cooperates with NCEMA and other concerned entities, in preparing the General Framework
for National Nuclear and Radiological Emergency Response, which describes the roles and

responsibilities of each natioria@vel concerned entity.

FANR and other natimatevel concerned entities participated in developing a National Risk
Register (NRR), based on analysis and assessment of potential risks and threats the country faces,
which included all internal and external radiological and nuclear risks and haklaedsational

Risk Register is managed and maintained by NCEMA.

In February 2016, the Ministry of Interior (MOI), in cooperation with the concerned entities,
developed and approved the third version of thesif Nuclear and Radiological Emergency
Respone Plan for Barakah Nuclear Power Plant (hereafter referred to as teged®lan) which
describes the roles and responsibilities of each national and local response entity, and the support

organisations.
IAEA missions

The UAE hosted an IAEA IRRS missiamDecember 2011 with a followp mission taking place

in February 2015. For the followp mission it was agreed that the Emergency Preparedness and
Response area would be reviewed during an EPREV peer review mission which took place in
March 2015.

The purpose of the EPREV Mission was to conduct a review of the United Arab Emirates (UAE)
emergency preparedness and response (EPR) arrangements and capabilities associated with the
Barakah NPPThe EPREV Mission also assessed progress with the prewmlisgf of the 2011

IRRS Mission to the UAE in this aredhe review was carried out by comparing existing
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arrangements with the current international safety standards and good prdeAibd® in

cooperation with NCEMA, MOI, ENEC and other concerned estitiere involved in the EPREV

Mission peer review. The EPREV mission identified six recommendations, five suggestions and

two good practices. FANR in cooperation with NCEMA, MOI, ENEC and other concerned
entities prepared an action plan to address thR ERF  Mi ssi onds recommen
suggestions. The action plan was submitted to the IAEA for future follow up by an EPREV

Mission. The UAE is planning to have a follayp mission in the near future.
For more information, please click on the link below:

https://fanr.gov.ae/En/Documents/2015EPRBXE-Final%20(2).pdf

16.1.1 On-site Emergency Planning

FANR-REG1 2 , ARegul ation for Emergency PRese¢hpar ednce
Aut horityods requirements for the Licenseeobs
Emergencies at Nuclear Facilities. Its purpose is to ensure that the Licensee has an organisation
that is capable of coping with emergencies and mitigatiegy ttonsequences, and that the
Licensee can perform assessment actions and implement notification procedures. It also requires
the Licensee to demonstrate that it has adequate emergency facilities and equipment, provides
appropriate training, maintains ergency preparedness, and is capable of recovery after an
emergency. The Licensee arrangements shall be described in the Emergency Plan, including
definition of authorities, responsibilities, and duties of individuals assigned to it and the means for

notification of such individuals in the event of an emergency.

The Barakah Units 1 and@n-site Emergency Plan (hereafter referred to asi@Emergency
Plan) has beemleveloped in accordance with FANREG-12, and is supported by Gite
implementing procedes. ENEC assessment of the potential emergencies associated with the

Nuclear Facility is included this assessment in itss@@®m Emergency Plan.

Following the Fukushima event, ENEC undertook actions to enhance emergency preparedness

with respect to commucations and staffing given a mulinit event.

ENEC is implementing an emergency classification scheme based on system and effluent
parameters which offsite response organizations use for offsite protective action decisions. This

classification scheme aigned to the National Response plan, maintained by NCEMA. The On
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site Emergency Plan provides for four classes of emergencies: (1) General Emergency, (2) Site

Area Emergency, (3) Alert and (4) Notification of Unusual Event.

The Onsite Emergency Plaincludes predefined Emergency Action Levels (EALs) based on the
abnormal conditions for the Nuclear Facility, security related concerns, releases of radioactive
material, environmental measurements and other observable indicators. The Onsite Emergency
Planincludes EALs for all abnormal conditions that correspond to each of these classes of
emergency. The emergency plan developed by ENEC will be implemented by emergency
procedures in the form of documents and instructions that will detail the implemeaictimms

and methods required to achieve the objectives of the requirements in the FAGHR2.

ENEC has developed a comprehensive Integrated Project Schedule for the development and

implementation of the Barakah Emergency Preparedness Programyagg @l Off-site).
On-site emergency response will be provided from the following facilities:

1 Main Control Room (MCR) the MCR is not considered an emergency response facility;
however, it is the location from which emergency response operations and activitiee
initiated.

1 Technical Support Centre (TST}the TSC is the Osite emergency response facility that is
located close to the MCR, and which will provide plant management and technical support to
the MCR during an emergency situation. Once opmralj the TSC serves as the primary
communications centre during an emergency situation.

Operational Support Centre (OSCjhe OSC is an Osite assembly area separate from the
MCR and TSC where operations support personnel report to, and are ddpdayeduring
the response to an emergency situation.
ENEC submitted the Osite Emergency Plan to FANR in November 2014. FANR reviewed the
Onsite Emergency Plan as part of the Final Safety Analysis Report (FSAR) Chapter 13.3

Emergency Planning review.

FANR is currently conducting Emergency Preparedness (EP) inspections on the ENEC emergency
planning programme and emergency facilities as part of FANR operational readiness inspection
programme for Barakah NPP Unit 1.
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To better estimate source terms fromudtirunit nuclear accidenFANR uses anpdated version

of RASCAL (Radiological Assessment System for Consequence Analysis) software which is
provided for multiunit assessment capability by the United States Nuclear Regulatory
Commission (U.S. NRC).

16.1.2 Off-site Emergency Planning

FANR-REG1 5, fARequir-eimeeatEméonge®éy Pl ans for Nucl

requirements for the Offite emergency plan. This regulation defines:
a) Terms and procedures for preparation ofsiif EmergengPlans;

b) Responsibilities and duties for implementation;

c) Measures for mitigation and remediation of consequences;

d) Arrangements for warning of the public; and

e) Measures for testing Emergency Preparedness.

The Ministry of Interior (MOI) in cordination with the concerned entities has developed the Off

site Plan. This plan has been developed in accordance with the -REAIRS5, and includes

annexes addressing responsibilities of external stakeholders; each annex is supported by
implementing proedur e s . FANR has drafted FANR Regul ¢
Protective Actions in Response to a Nuclear o
addresses the Generic Criteria, Operational Criteria and the Emergency Action Levels (EALS),
which will be utilised for recommending and advising protective actions and other actions aimed

at enabling the termination of a nuclear or radiological emergency through transition to an existing

exposure situation.
Exercises & Drills for emergency preparedness and response

Article (4) of FANRREG-12, requires the Licensee to maintain an Emergency Plan and Article
(7) 2.b of FANRREG-15 requires the conduct of drills and exercises under the fulki@ff

Emergency Plan, together with the-8ite Emegency Plan, prior to receipt of nuclear fuel.

NCEMA, FANR, ENEC and other concerned entities conducted five -taplalrills, eight
Integrated Facility Drills, and two drills with offsite participation to enhance the coordination

between the Osite and @ -site activities for Barakah NPP before the Fuel Receipt Exercise.
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ENEC and other concerned entities in coordination with FANR and NCEMA successfully
conducted a Full Scale Fuel Receipt Exercise on 23rd February 2016. The puthe&acaikah
exercisevas t o meet F ANRO s-fuel reapipt iexereisa,ecandttosevafuaa Ongite p r e
and Oftsiteplansand esponse entitiesdé capabilities. ENE
exercise prior to fuel load to fully demonstrate the full respoapalilities of the onsite response
organisation. ENEC is coordinating with FANR and NCEMA on the development of the Fuel Load

Exercise objectives, extent of plan and scenario

Prior to the prduel receipt Barakah exercise FANR developedsida and Offsite assessment

plans that described pexercise review elements, processes for evaluating exercise conduct, and
aposte xercise evaluation summary. Prior to the
Exercise Objectives and Extent of Play submittal inclgdhe scenario. FANR verified that all

critical elements were addressed and aligned with objectives. Subsequently, FANR developed
Exercise Evaluation Criteria based on IAEA EERR er ci se 2005, APrepar at
Evaluation of Exercises to Test prar edness for a Nucl ear or Rac
trained Assessors in the use of the evaluation criteria. ENEC developed its own evaluation criteria
based on NUREG 0654, Criteria for Preparation and Evaluation of Radiological Emergency
Response Pies and Preparedness in Support of Nuclear Power Plants and included them in their

process for sel€ritique to improve the EPR programme.

ENEC submitted to FANR, the Barakah NPP Fuel Receipt Exercise Scenario Package, which
identified forty eighobjectives for the exercise, of which twetfibpr covered elements to test the

capabilities of ENEC to mobilize and perform requiredsiia emergency response actions.

At the request of FANR, the IAEA sent an expert mission of three emergency planning
cownterparts to observe the preparation, conduct and evaluation of the Barakah NPP Emergency
Exercise. The team participated in meetings and training sessions conducted before the exercise
and observed prexercise planning discussions among the differentsi@n and Offsite

organizations involved in the exercise.
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16.2 Information of the public and neighbouring states

Communications with the Public
FANR Regulation 15 Article 6, AArrangements f
ATheOff-site EmergencyPlan shallincludearrangementsor:

a. Coordinating the releaseof information during an Emergency,ncluding identifying

the CompetenAuthorityto bethe sourceof official information;

b. Providing the public with prompt information on risks and any protective actions
required or that may be required, including information to the public outside the

Emergencyones;

c. Respondingo any misleading,inaccurateor confusinginformation appearingin the

media;and

d. Ongoingeducationof the public in the vicinity of the Nuclear Facility about Protective

actions. 0

The Oftsite Emergency Plan describes the activation of a Media Cell in the National Operation
Centre, led by NCEMA, and consisting of the National Media Council, Abu Dhabi Police Security
Media department andther supporting organisations to implement the media and public
information plan in order to issue warnings and instructions to the public and to handle the media
through press conferences or other approved media channels within two hours of receiving

notification of Site Area Emergency (SAE) or General Emergency (GE).
Communication with Neighbouring States

The UAE is working with the other GCC countries on revising the GCC Radiological/Nuclear
Emergency Response Plan through a Technical Cooperation (@@gtpwith the IAEA. The
arrangements for informing competent authorities in neighbouring states are coordinated by the
Ministry of Foreign Affairs in consultation with NCEMA and FANR.

FANR participates in the | AEADOGge(UBIR)ifof IncelehtsSy st e
and Events as the method for rapidly sharing nuclear or radiological event information with IAEA

and its member countries. Since 2012, FANR has participated in a number of Convention
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Exercises (ConvEx) conducted by the Incidentmergency System in the IAEA using the USIE

program.
Article 17: Siting
CNS Text:

Each Contracting Party shall take the appropriate steps to ensure that appropriate procedures are

established and implemented:

for evaluating all relevant siteelatedfactors likely to affect the safety of a nuclear installation
for its projected lifetime;

for evaluating the likely safety impact of a proposed nuclear installation on individuals, society

and the environment;

for re-evaluating as necessary all relevdacttors referred to in suparagraphs (i) and (ii) so
as to ensure the continued safety acceptability of the nuclear installation;

for consulting Contracting Parties in the vicinity of a proposed nuclear installation, insofar as
they are likely to be affead by that installation and, upon request providing the necessary
information to such Contracting Parties, in order to enable them to evaluate and make their
own assessment of the likely safety impact on their own territory of the nuclear installation.
17.1 Overview of the UAE’s arrangements and regulatory requirements relating to the
siting and evaluation of sites of nuclear installations
The Federal Law by Decree No. 6 of 2009 (or simply Nuclear Law) gives FANR authority to
regul at e t h eofthedNUAE.IAdider(25)lescribes sel@ction of a site, preparation of
a site and construction of nuclear facility as regulated activities for which a licence is required
from FANR.

FANR now has several regulations describing the regulatory requireraktégirto site selection,

site preparation and site construction.

FANR REGO02 Siting of Nuclear Facilitieslescribes the requirements for the evaluation of a
proposed site and defines the extent of information relating to a proposed site to be prgsented b
the applicant. This information includes, but is not limited to, the following:
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a) evaluating a proposed site to ensure that thesitdéed phenomena and characteristics are

adequately taken into account;

b) analysing the characteristics of the populatidntiee region and the capability of
implementing an Emergency Plan over the projected lifetime of the plant;

c) defining siterelated hazards; and

d) quantifying the input parameters related to seismic, meteorological, hydraulic,
geotechnical areas and human ioelliconditions used in the Design of the Nuclear Facility
SSCs.

FANR-REGO 3, ARegul ation for t he Design of Nucl e
external events shall be considered in the design process including those which have been
identified insite characterization, such as earthquakes, dust storms/sandstorms, cyclones, floods,

high winds, tornadoes, tsunami (tidal waves), and extreme meteorological conditions.

FANRREGO 6, #AApplication for a Licencenappican€Const r
for a licence to construct a nuclear facility to submit in the PSAR comprehensive information on

the evaluation of the proposed site.

FANR-REG1 4 , ARegul ation for an Application for
specifies the requaments for an application to FANR for a licence for the operation of a nuclear
facility; including the submission in FSAR of an updated evaluation of the site and the nuclear

commissioning tests.
17.2 Evaluation of site related factors

On17"July2012and based on a thorough review and ass
application, FANR issued a licence to ENEC authorizing the construction of Units 1 and 2 at

Barakah. Construction of the first two units at Barakah is progressing accordinBtGEBNs pr oj e c
schedule under FANROs regul atory inspection a

On 28" February 2013, FANR received from ENEC a Construction Licence Application (CLA)
for Barakah Units 3 and 4. FANR carried out the review and assessment of thel@hited by
ENEC. Barakah Units 3 and 4 are similar in design to Barakah Units 1 aAld@ the designs

for all four units utilize the same reference design which is thelstinUnits 3 and 4 currently

being constructed in the Republic of Korea. FANBnducted a thorough review of the
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Construction Licence Application for Barakah NPP Units 3 and 4 including Chapter 2 of the
PSAR. FANR concluded that Chapter 2 of the PSAR along with supplemental application
materials demonstrated a sufficient safety $&si issuing a construction licence and complies
with relevant regulatory requirements, contained primarily in FAREG-02. FANR concluded

that the site has been properly characterized for the environment of the United Arab Emirates at
the location of th Barakah NPP and that the site is suitable for use as a location for operation of a
multi-unit nuclear power facility as described in the Barakah PSAR Units 3&4 supplied by ENEC.
In September 2014 FANR issued a Construction Licence for Barakah Uniis43 an

In March 2015, ENE submitted to FANR an Operatihicence Application (OLA) foBarakah

Units 1 and 2. The OLAor Units 1 and 2 includes the Final Safety Analysis Report (FSAR) and
other supporting documents required by FANR for review and approkal OLA for Barakah

Units 1&2 incorporates the pertinent information developed since the submittal of the Construction
Licence Application, including the information that ENEC committed to provide as a condition of
the Construction Licence. The FSAR indes complete information on the final design, facility
operation, including the organizational structure, responsibilities and authorities, managerial and
administrative controls to be used to assure safe operation, plans fampstasting and initial
operations, plans for conduct of normal operations, including maintenance, surveillance, and

periodic testing of SSCs, plans for coping with emergencies.

With the OLA for Units 1 &2 of the Barakah nuclear power plant, ENEC submitted a
comprehensive charaeization of the Barakah Nuclear Power Plant (BNPP) site. Chapter 2 of the
FSAR updates the characterization of the site in terms of Geography and Demography, Nearby
Industrial, Transportation, and Military Facilities, Meteorology, Hydrologic Engineering,
Geology, Seismology, and Geotechnical Engineering. The updated site characterization showed

no abnormal trends.
17.3 External extreme events

As part of the review of the Constructibitence Application (CLA) foBarakah Units 3 and 4,
FANR requested that ENEC provide a separate submittal addressing lessons learned from the
Fukushima Daiichi tsunanrinduced nuclear accident. Part of that submittal required further

consideration of extreme natural and rmade eents. FANR conducted a detailed review of
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the ENEC Fukushima report and completed the safety evaluatiaking findings regarding

extreme natural events.

For extreme seismic events beyond the design basis, FANR concluded that further information is
nealed with regard to the seismic margin or capacity for the Barakah units. This includes
situations where neseismically designed structures, systems, and components could be
challenged and have adverse consequences on the operation of structures anédhbainis

relied upon for coping with extreme events at the muhipig Barakah site. Two seismic related
safety improvements were identified: (1) seismic capacity of a main control room display; and (2)
seismic capacity of the Alternate AC (AAC) diégienerator building. ENEC has performed a
seismic PRA as part of its safety assessment for Barakah to address a number of Fukiatiitna

issues and provided acceptable verification that margin exists to accommodate extreme events.

For extreme floodig events beyond the design basis, FANR concluded that the design changes
proposed by ENEC, including watieght doors and relocated penetrations, would provide
protection against flooding well above the flooding level that would result from a e®ssgn
tsunami. FANR concluded that a further evaluation of a begesiyrbasis tsunami and the
combination of storm surge and tsunami was warranted in order to understand the increase that
this could cause in runp at and inundation of the Barakah NPP.sE&EC evaluated the extent

of flooding caused by a tsunami generated by a begesdn basis earthquake at the Makran
Subduction Zone on the northern coast of the Gulf of Oman. The evaluation indicated that no threat
would result to the Barakah NPP ditem such postulated initiating events.

FANR al so reviewed ENECO6s evalwuation of exter
the design basis including desandstorm, oil spill, flammable and explosive mixtures, fires and

toxic gas releasesARNR has in addition reviewed ENECs assessment of the impact of explosions

and large fires such as may result from the impact of a large aircraft.

In summary, FANR found that ENEC had conducted an adequate assessment of other extreme
natural and mamade nitiating events beyond the desibasis that could affect the Barakah site.

This includes margins that are available and measures that can be taken to cope with and mitigate
such extreme events. FANR also found that the plant safety improvements {hraipaseed for
addressing Fukushima lessons learned are acceptable and appropriate for improving the capability

to cope with and mitigate extreme events of this type.
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17.4 Regulatory review and control

FANR has reviewed and assessed the information ont¢hevaluation presented by ENEC in the
FSAR Units 1 and 2. FANR is also reviewing the quality assurance programmes that ENEC
submitted in support of its Operating Licence Application for Barakah Units 1 and 2. FANR
maintains a close liaison with the UAIBmpetent authorities in the fields of the environment and
emergency management. Consultation with neighbouring counties has continued bilaterally and in

the context and framework of the Gulf Cooperation Council forums.
Article 18: Design and Construction

CNS Text:

Each Contracting Party shall take the appropriate steps to ensure that:

I.  The design and construction of a nuclear installation provides for several reliable levels
and methods of protection (defence in depth) against the release of radioactive
materials, with a view to preventing the occurrence of accidents and to mitigating their

radiological consequences should they occur;

ii.  The technologies incorporated in the design and construction of a nuclear installation

are proven by experience or qualdiby testing or analysis;

iii.  The design of a nuclear installation allows for reliable, stable and easily manageable

operation, with specific consideration human factors and themachine interface.
18.1 Implementation of defence in depth

18.1.1 Overview of the UAE’s arrangements and regulatory requirements concerning the

design and construction of nuclear installations

The Nuclear Law gives FANR authority to regul
establishes selection of a site and consuaatif a nuclear facility as regulated activities for which
a licence is required from FANR.

FANR REGO02, Regulation for the Siting of Nuclear Facilities, sets @guirements to follow
when evaluating sites for Nuclear Facilities. The main purpose aitthevaluation is to protect
the public and environment from the radiological consequences of radioactive releases due to

normal Operation and Accidents. In the evaluation of the suitability of a site for a Nuclear Facility,
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effects of External Events dtural in origin or human induced) occurring in the region of the

particular site shall be considered.

FANR REGO03, Regulation for the Design of Nuclear Power Plants, sets out requirements for
design. FANRREGO3 covers general requirements, the priricifgehnical requirements
including maintenance of fundamental safety functions, defendepth, safety classification, the

general design basis, and specific requirements for systems and components.

FANR REGO3 also includes a requirement to includeha tlesign reasonable and practicable
measures to prevent and mitigate severe accidents and certain severe accident precursors including

Station Blackout and Anticipated Transient without Scram.

FANR REGO05, Regulation for the Application of Probabiligitsk Assessment (PRA) at Nuclear
Facilities, requires the licensee constructing or operating a nuclear facility to conduct a
Probabilistic Risk Assessment (PRA) to complement the Nuclear Facility Design, Construction,

Operation and Safety analysis.

FANR REG-06, Application for a Licence to Construct a Nuclear Faciligquires an applicant

for a licence to construct a nuclear facility to submit in the PSAR a description of the general
design of the proposed nuclear facility, a description of the systemetuses and components of

the facility, and a summary of the results of the safety analyses performed to assess the safety of

the Nuclear Facility.

FANR REG14, Application for a Licence to Operate a Nuclear Facil@guires an applicant for

a licence ® operate a nuclear facility to submit in the FSAR a description of the general design of
the proposed nuclear facility, a description of the systems structures and components of the facility,
and a summary of the results of the safety analyses perfommaesdass the safety of the Nuclear

Facility.

18.1.2 Status of the application of the defence in depth concept in the UAE’s nuclear

installations

FANR REGO3, Regulation for the Design of Nuclear Power Plants, Article (7) provides
regulatory requirementsifthe application of the Defende-Depth principle. The Article requires
thatDefencein-Depth shall be incorporated in the design process and provide:
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multiple physical barriers to the uncontrolled release of Radioactive Materials to the

environment;

Safety margin, and the Construction shall be of high quality, so as to provide confidence
that plant failures and deviations from Normal Operations are minimised and accidents

prevented;

for control of the Nuclear Facility behaviour during and followingree, using inherent

and engineered features;

for supplementing control of the Nuclear Facility, by the use of automatic activation of
Safety Systems to minimise operating personnel actions in the early phase of Postulated
Initiating Events (PIES);

for equpment and procedures to control the course, and limit the consequences, of
accidents; and

multiple means for ensuring that each of the fundamental Safety Functions, i.e. control of
reactivity, heat removal, and confinement of Radioactive Materials fisrpexd, thereby

ensuring the effectiveness of the barriers and mitigating the consequences of any PIEs.

The regulation requires that the Design shall prevent challenges to the integrity of physical barriers,

the failure of a barrier when challenged; aadufre of a barrier as a consequence of failure of

another barrier, as far as is practicable. The regulation requires that the design takes into account

the fact that the existence of multiple levels of defence is not a sufficient basis for continued power

Operation in the absence of one level of defence and that all levels of defence are to be available

at all times. The regulation allows that some relaxation of the availability of certain défence

depth provisions may be specified for various operatiomales other than power operation. The

objectives of the approach taken as specified by the regulation shall be to:

T
T

provide adequate means to maintain the Nuclear Facility in a Normal Operational state;
ensure the proper short term response immediaibbwing a PIE; and

facilitate the management of the Nuclear Facility in and following any Design Basis
Accident (DBA), and in those selected Accident Conditions beyond the DBAS.
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FANR-RG-004, Evaluation Criteria for Probabilistic Safety targets and DeRgguirements,
provides further guidance to applicants and licensees the objectives and criteria associated with

the various levels of Defenge Depth

ENEC has performed both a deterministic and probabilistic safety analysis. The probabilistic
analysisgncludes the analysis of internal and external events and all modes of plant operation. The
deterministic analysis is performed on a number of event categories using conservative
assumptions, assuming the worst case single failure and bounding initigicsend he results of

the safety analyses are used to verify assumptions made in the original design process.

ENEC6s evalwuation of the external hazards t he
Chapter 2, Be Characteristics, of the PSAR. Tleealuation included the identification and

assessment of hazards associated with:
1 Nearby Industrial, Transportation, and Military Facilities
1 Meteorology
1 Hydrologic Engineering
1 Geology, Seismology, and Geotechnical Engineering

The evaluation concluded tha&vents from nearby Industrial, Transportation, and Military
Facilities do not pose a risk to the facility and no special provisions are required to prevent or

mitigate such events.

The assessment of the meteorological conditions confirms the environowmddions that must
be taken into account in the design of various SSCs. The particular climatic conditions at the
Barakah facility are taken into account in the design of numerous SSCs including, but not limited

to, enhanced HVAC capacity, increased eystooling capacity, sand intrusion prevention, etc.

The Barakah facility site elevation is design
accumulated water. The hydrological engineering assessment of the site confirms that the site
elevaton selected for construction of the Barakah facility is adequate to protect against all

postulated conditions including precipitation, floods, surges, seiches, wave action and tsunamis.

The peak ground acceleration used in the design of Barakah imporsafiéty SSCs is 0.3 g. The

geological, seismological, and geotechnical engineering assessment of the site demonstrates that
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the maximum Ground Motion Response Spectra (GMRS) expected at the Barakah site results in a
peak ground acceleration of 0.177 gdas less than the design criteria used for the Barakah

important to safety SSCs.

18.1.3 Extent of use of design principles for Defence in Depth in the UAE’s nuclear

installations

The majority of the essential systems and components of the Barakahagpiised for plant safe
shutdown and accident mitigation, are located in the auxiliary building (AB). The auxiliary
building surrounding the reactor containment building is divided into two 100% redundant safety
divisions in the south and north direction hyrobust structural wall serving as a principal
separation barrier between the redundant trains of essential systems. In addition, each safety
division in the auxiliary building is further divided into two quadrants in the east and west direction
by a quarant separation wall resulting in a total of four quadrants (Quadrant A and C in Division
I, Quadrant B and D in Division Il) inside the auxiliary building. The plant arrangement provides
separation to the extent practical between redundant safety systemuer to prevent loss of
safety function as a result of hazards different from those for which the system is required to
function, as well as for the specific event for which the system is required to be functional.
Separation between redundant safgtgtems with their related auxiliary supporting features is a

basic protective measure.
In general, the two division concept provides 100% redundancy of all safety related equipment.

Functional diversity in the reactor protection system is incorporatedthet system design to
prevent loss of the protective function. Whenever a reactor protection system trip function is
required it is frequentlicomplementedoy other trip functions. The essential safety features
actuation system signals are used to actwader four independent essential safety feature trains.
Where it is practical, an essential safety features actuation system can be generated by more than

one parameter.

A diverse protection system augments reactor trip and auxiliary feedwater actmatimng

separate and diverse Non class1E trip logic from that used by the primary protection system.

Passive features of the design include; fire protection offered by fire rated structural barriers;

passive flood protection is applied to the floodinglgsia which excludes any operator action to
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isolate the flooding source; passive autocatalytic recombiners for both design basis accident and
beyond design basis accident hydrogen control; passive means (gravity) for inserting control

element assemblies.

Fail safe provisions have been incorporated into the design of the plant protection system and in

the extensive use of air operated valves.

ENEC has identified US NRC RG 1.53pplication of the Singld-ailure Criterion to Safety
Systems, to be applicabte the design of the Barakah units. FANR staff have evaluated the
information provided in the construction licence applications for the Barakah units to ensure that
regulatory requirements are met. The updated information in the operating licence appiscati

currently under review.

18.1.4 Implementation of design measures to prevent beyond design basis accidents, or

should they occur, mitigating radiological releases in UAE’s nuclear installations

Within the construction licence application for the Batakinits, ENEC proposed provisions in
the design to address beyond design basis events. These provisions include provisions for the

prevention and mitigation of these events. Examples of these provisions include:
1 A Diverse Protection System to prevent Aigated Transient Without Scram events.

1 A nonsafety related Alternative ac diesel generator capable of supplying the essential
loads of a single division of one unit is provided for the Barakah units. This diesel generator
provides diversity and indepentz from the offsite power and onsite power systems and

sources.

1 For mitigation of beyond design basis events containment systems and design provisions

include:

o A large dry containment that is configured to promote retention of, and heat

removal from, thgostulated core debris during a severe accident,

o Corium retention in the core debris chamber virtually eliminates the potential for

significant Direct Containment Heating induced containment loadings,

o The large cavity volume provides for a convoluted ya®t escape pathway from

the core debris chamber
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o0 The core debris chamber is designed with a large area for the spreading of molten
material released from the reactor pressure vesgklis provided with a Cavity

Flooding System to promote cooling and giséition of molten material.

o0 The design includes an Emergency Containment Spray Backup System, with
dedicated piping, spray nozzles and external rugkerovisions, to cater for events

when the safety related containment spray system is unavailable.

Following the Fukushima event, and in response to a FANR requirement, ENEC provided a safety
assessment of the impact of the event which included a reassessment of its proposed severe
accident management strategy. While this reassessment demonstrated tiRR-f#0@ design
incorporates features for coping with severe accidents, a number of measures were proposed to

increase the plant robustness, including:

1 Implementation of an electrical cross tie which would allow any unit essential diesel

generator to supplgny unit essential switchboard.

Implementation of an external make water injection line for the steam generators,
Implementation of an external water injection line for the Reactor Coolant System,
Implementation of an external water injection linetftg Spent Fuel Pool,

Installation of Passive Autocatalytic Recombiners (PARS) in the Spent Fuel Pool area,

= =2 =2 4 -2

Spent fuel pool instrumentation upgrade,
1 Toxic gas monitor in Main Control Room.

Implementation of all these design enhancements has been apprdeedpecific conditions of

the construction licences for the Barakah units. Certain operational aspects of these enhancements
and other procedur al and equi pment enhanceme
management actions are being assessddruhe review of the operating licence application for

the Barakah units.
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18.1.5 Implementation of measures to maintain the integrity of the containment to avoid

long term off-site contamination in the UAE’s nuclear installations

The reactor cavitgtructure in the Barakah units is equipped with an offset core debris chamber
designed to dentrain and trap the debris ejected during a reactor vessel breach and prevent

subsequent debris dispersal into the upper compartment of the containment.

The reaatdr cavity has been designed to maximize the unobstructed floor area available for the
core debris to flow and spread. Uniform distribution of the core debris within the reactor cavity
results in a relatively shallow debris bed with a large surface arehefdrdissipation. The
containment steel liner is embedded in 0.914 m (3 feet) of concrete in the reactor cavity area to

preclude direct contact of core debris with the containment basemat.

The Barakah units are fitted with a cavity flooding system (Q@#&¢h, during a severe accident,

is manually actuated before a reactor vessel breach to cool the core debris in the reactor cavity and
scrub fission product releases to the containment atmosphere. The water delivery of borated water
from the Inside contament Refuelling Water Storage Tank (IRWST) source to the reactor cavity
occurs passively due to the natural hydraulic driving heads of the system since the IRWST is at a
higher elevation than the reactor cavity. Once actuated, flooding of the reactgrpragitesses

until the water levels in the IRWST and the reactor cavity equalize at 6.4 m (21 feet) above the
reactor cavity floor. The cavity flooding valves remain open during the accident to provide a

continuous supply of water to quench any core debris

Analyses have been provided that demonstrate that flooding of the reactor cavity prior to breach
of the reactor vessel provides for effective heat removal of any core debris that may be relocated
into the reactor cavity. The analyses also assess tlaseffieMolten Core Concrete Interaction

that occurs when molten core debris is in contact with the concrete floor and walls of the reactor
cavity. The results of this analysis provides the assurance that the 0.914 m (3 feet) of concrete
above the containmeésteel liner, provides an adequate protective barrier that prevents a challenge

to containment integrity in the event of a severe accident.

As a means to control any builgb of hydrogen generated as a result of a beyond deign basis event,
the Barakah nits are provided with a Hydrogen Mitigation System which consists of passive
autocatalytic recombiners (PARS) supplemented by hydrogen igniters. The PARs are effective for

accident sequences in which mild or slow hydrogen release rates are expectesipandded at

93

Public after release



locations in the containment where the hydrogen concentrations are predicted by analysis to be
significant. The igniters supplement PARs for accidents of very low probability where rapid
release rates of hydrogen are expected. There aree@ngRARS dedicated to beyond deign basis
event mitigation, which are in addition to the twelve PARs provided to mitigate the effects of
hydrogen generation contemplated during a design basis event. There are ten igniters which are
located based on the dysis of the most probable hydrogen sources. The igniters are powered
from Class 1E buses. In the event of a loss ok power, the igniters can be powered from
either of the essential diesel generators. On loss dtefppower and failure of the EE> to start

or run, the igniters can be powered from the alternate AC (AAC) diesel generator.

The Barakah design includes an Emergency Containment Spray Backup System (ECSBS), with
dedicated piping, spray nozzles and external rugk@rovisions, to cateiof events when the

safety related containment spray system is unavailable. The ECSBS is designed to protect the
containment integrity and prevent uncontrollable releases of radioactive materials into the
environment due to the containment overpressure.eitergency containment spray flow path

can be provided by one of a number of external water sources (e.g. the reactor makeup water
reservoir, demineralized water storage tank, fresh water storage tank, or the raw water tank, etc.),
through the fire proten system via a diesel driven fire pump, to the ECSBS line emergency

connection outside of containment located at ground level near the auxiliary building.

18.1.6 Implementation of design improvements as a result of deterministic and probabilistic
risk assessments in the UAE’s nuclear installations made after the previous National

Report

The first of the four Barakah units is currently in the final phases of construction and in the early
phases of system commissioning. The other three units are curmesiiyaonstruction. All these
activities are performed in accordance with the provisions of the construction licences issued for
the units. The design enhancements identified as a result of th&ykasthima review, as
identified in section 18.1.3 aboveagahe only main design improvements identified as a result of
updated deterministic or probabilistic risk assessments thus far during the construction and initial

commissioning activities.
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18.1.7 Regulatory review and control of the Implementation of defence in depth concept

FANR is required by Law to conduct a thorough review and assessment of licence applications to
verify that the relevant objectives, principles and criteria are met, and to satisfy itself that the
available information demonstratesetisafety of the facility or activity. FANR conducted a
thorough review and assessment of the construction licence applications in accordance with its
established process as described in section 14. FANR satisfied itself that the information provided
by ENEC was adequate to demonstrate that the relevant objectives, principles and criteria were
met and construction licences were granted for all four units as discussed in section 14.1.2.1. These
licences contain conditions which include, but are not limiteddgms related to regular reporting

on activities undertaken under the licence, the reporting of unplanned events, and control of safety
significant modifications. The licence conditions supplemented by the FANR inspection
programme, are considered addgu® maintain the oversight of activities during construction

and commissioning.

FANR staff are currently reviewing the information supplied in support of the operating licence

application for the first of the Barakah units.

For provisions related to tle®ntinued review and assessment of the safety case after an operating
licence, FANRREG-16, Operational Safety including Commissioning, includes an article on
Periodic Safety Review. The article requires the licensee to provide an updated safety assessment

at ten yearly intervals. Thgeriodic safety assessment repuitt be subject to review by FANR.

18.2 Overview of the UAE’s arrangements and regulatory requirements concerning the

incorporation of proven technologies

Article (32) of the UAE Nuclear Lawequires review and assessment of the licensee or applicant

at every stage of the regulatory process. The Article includes a requirement for FANR to satisfy
itself that: O6the technical solutions,iecand i n
either by competent authorities, experience or testing, and are capable of achieving the required

|l evel of safety. o

FANR-REG-03 requires that SSCs important to Safety shall be designed according to
internationally recognised codes and standards arnttshaf a Design proven by experience

analysis and test and shall be selected to be consistent with the plant reliability goals necessary for
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Safety. Codes and standards shall be identified, and evaluated to determine their applicability,
adequacy, and fficiency and shall be supplemented or modified as necessary to ensure that the
final quality is commensurate with the necessary Safety Function. The regulation also requires that
where an unproven Design or feature is introduced or there is a depavturarfrestablished
engineering practice, Safety shall be demonstrated to be adequate by means of appropriate
supporting research programmes, performance tests with specific acceptance criteria, and the
examination of operational experience from other reieapplications. New Designs or features

shall be adequately tested before being brought into service and shall be monitored in service, to

verify that the expected behaviour is achieved.
18.2.1 Implementation of proven technologies

The APR1400 is develogd from technology developed and licensed in the United States. Korea
has accumulated significant operating experience with its fleet of domestic plants. THel8FPR
builds on this experience and includes several improvements in safety technology. €ae Kor
regulatory authority has issued construction permits for four-A8F0 units at ShiKori and
ShinHanul in Korea. ShitKori Units 3&4, which are now nearing completion, are the reference
plants for the UAE facility.

ENECO6s strat egy nlctear teghnotogysoughing praven adsign, previously
licensed based on internationally recognized standards and with a demonstrated history of safe
operation. This strategy was aimed at achieving high standards of safety and minimising project
risks.

18.2.2 Qualification of new technologies

The software that drives the digital platform that provides for the control and protection of plant
systems and functions has been designed specifically for the Barakah units. The processes for
developing and implemenig this software comply with the regulatory requirements and industry
standards governing those activities. The software design throughout the software life cycle is
implemented in accordance with software development plan documents. These plans include
sdtware verification and validation (V&V) and identify how the test activities are implemented.
During the test phase the components of the software are evaluated, and integrated into the
hardware, and the software is evaluated to determine whether tiremaents have been satisfied.

Testing is accomplished by the method that hierarchically assembles the software units, and
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performs an integration test, and subsequently, performs a validation test. Factory Acceptance
Testing is performed at the manufactsreremises prior to shipment of the equipment to the
facility. Once the equipment is installed in the facility, Site Acceptance Testing is performed to
provide final confirmation that the equipment has been correctly implemented into the plant and

performs in accordance with requirements.
18.2.3 Regulatory review and control of the Implementation of proven technologies

FANR-REG-06 requires any applicant for a Construction Licencedenmtify any reference
Nuclear Facility, evidence of approval of theference Nuclear Facility by the authorised
regulatory authority in the country of origin, a list of proposed departures or changes between the
proposed design and the reference design, an Independent Safety Verification report on all
proposed departurdsom or changes to the reference design, and a list of all ceoftwgin

safety information incorporated by reference in the application.

FANR-REG-06 also requires that the application contains a description of the SSCs of the Nuclear
Facility includirg a discussion of their safety objectives, design bases, safety classification, design
and construction codes and the inspection, tests and analysis that provide reasonable assurance that
the system will meet its design objectives.

ENEC noted in its applation for construction of Barakah units 1 and 2 that the reference plant is
Shin Kori 3 and 4 and provided evidence of construction approval by the Korean authorities. ENEC
provided a Supplement 1 to the PSAR that contains (1) a description of the depador the
reference design and (2) a summary of the independent safety verification (ISV) that ENEC
conducted to confirm that the application represents a thorough, well documented and technically
sound safety analysis for Barakah Units 1 and 2. Theepalescription provided in Supplement

1 of the PSAR identified those items associated with Barakah Units 1 and 2 that differ from the
reference plant, including the reasons for and a description of the differences.

ENEC also described the ISV reviewtbé construction licence application indicating that ENEC

and other specialist consultants contributed to its preparation. The guidelines used in the ISV were
those contained in IAEA Safety Requirements and Guides. The results of the ISV are described
in a supplemental report which identified a number of items that were candidates for improvement.
ENEC evaluated each of these items and concluded that no substantial safety issues were
identified.

97

Public after release



FANR concluded that Supplement 1 of the PSAR, along witplsmental application materials,
demonstrates the compliance with relevant regulatory requirements, contained primarily in FANR
REG-03 and FANRREG-06.

Furthermore, FANRREG-06 requires the applicant to provide a description of how recent lessons
learnedand experience from other similar Facilities, scientific and technical developments, as well
as the results of any relevant research on protection and safety have been applied to resolve

potential safety issues.

As required by FANRREG-06, ENEC submittechformation on test and analysis of the structures,
systems and components of the facility in the relevant PSAR sections. FANR found this
information generally satisfactory to give reasonable assurance that the SSCs will meet their design

objectives.

ENEC aso submitted Supplement 2 of the PSAR which describes safety issues and lessons learned
from operating experience apglae to the Barakah NPP Unitslesign and operation that have

been identified subsequent to KINS approval of the ABRO design irR002. Supplement 2 of

the PSAR also summarizes how the issues / lessons learned have beed fes@arakah Units

1-4 and where in the PSAR their resolution is discussed.

Supplement 2 of the PSAR also identifies action items resulting from the-Viredsland (TMI)
accident, as well as the U.S. NRC evolutionary and advanced LWR design issues which ar
applicable to Barakah Units4las discussed in the PSAR. Supplement 2 serves as a roadmap that
identifies the safety and operating experience issyggaple to Barakah Units-4 and where in

the PSAR their resolution is discussed.

FANR concluded that the information in the PSAR provides reasonable assurance that all
significant generic safety issues, operating and research experiences have beeredanside
design for the Barakah facility.

18.3 Overview of the UAE’s arrangements and regulatory requirements concerning the

design for reliable, stable and manageable operation

FANR-REG-03 establishes requirements for the design of structures, systethspmponents
(SSCs) important to safety. It also provides requirements for a comprehensive safety assessment

to include deterministic analysis and probabilistic risk assessment. As a general requirement,
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FANR-REG-03 requires that SSCs important to $afde designed in accordance with
internationally recognized codes and standards and that designs be proven by experience or testing.
Lessons learned from other facilities, as well as research results, must be taken into account in the
design of SSCs.

Articles (25) through (30) of this regulation specifically relate to reliability as they pertain to design
consideration of common cause failures, single failure criterion, fail safe design, reliability of
auxiliary services, testing and equipment outages,tlaadonsideration of reliability for harsh

environmental conditions.

FANR-REG-03 also requires that the facility be designed to operate within a defined range of
acceptable plant parameters with a minimum set of plant support systems operational, and that
deterministic analyses be performed to confirm adequacy of such defined operational limits and
equipment availabilities. FANIRREG-03 also requires the applicant to assess the plant capabilities
for design basis accidents and accidents more severe thdastge basis accidents and to identify

measures to prevent them from occurring or mitigate their consequences should one occur.

FANR-REG-03 Article (35), Human Factors- Design for Optimal Operating Personnel
Performancegontains requirements to ensunatthuman factors, including those associated with

the mamAmachine interface, are considered in the design process.
18.3.1 Implementation of approaches to ensure reliable, stable and manageable operation

The advanced control room (ACR) of the ARROO hasa fully computerized man machine
interface (MMI), features include redundant compact operator consoles, a large display panel
(LDP), computerized procedure system (CPS), soft controls, and a safety console with a minimum
number of fixed position displaysid controls. These integrated design features are intended to

reduce operator error and enhance safe operation of the plant.

Human factor engineering (HFE) principles are incorporated into (1) the planning and
management of HFE activities; (2) the plagsidn process; (3) the characteristics, features, and
functions of the MMI, procedures, and training; (4) the implementation of the design; and (5)

monitoring of performance at the site.

The main purpose of HFE is to enhance the plant safety and opgrabfiitor t he wuni t 6s

by minimizing human errors in the MMI design.
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The HFE program plan was developed to attain the following:

a)

b)

The operating crew is able to accomplish all assigned tasks necessary for plant safety

and operation.

The MMI system andunction allocation are designed to provide the operating crew

with acceptable workload levels to assure vigilance.

The MMI system is designed to support a high degree of situation awareness for the

plant operators.

Signal detection and event recognitioninpiples are kept within the operator

information processing limits.
The MMI is designed to minimize operator memory load.

The MMIs are designed to minimize operator error and provide for error detection and

recovery capability.

The HFE program activitieand process is composed of four (4) phases (i.e., planning, analysis,

design, and evaluation) which contain nine HFE program activities:

a)
b)
c)
d)
e)
f)
9)
h)

)

Operating experience review (OER)

Functional requirements analysis (FRA) and function allocation (FA)
Task analysigTA)

Staffing

Human reliability analysis (HRA)

MMI design

Procedure development

Training program development

HFE verification and validation (HFE V&V)

The HFE activities are a repetitive activity throughout the design cycle to ensure that HFE

principles hae been implemented into the MMI design. The MMI design approach is as follows:

a)

The design process is iterative.
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b) HFE analyses such as OER, FRA/FA and TA are provided to the designers for

incorporation into the design.

c) Design reviews and design review meg8 by each member in the design team and by

independent reviewers are used for interdisciplinary review.

d) Final MMI design is validated using a simulator.

18.3.2 Regulatory review and control of the approaches to ensure reliable, stable and

manageable operation

Preliminary information on design and reliability of SSCs important to safety in the Barakah Units

was described in the relevant sections of the PSARs which ENEC submitted with its applications

for construction licences. This information was assesse&ANR to ensure conformance to

FANR-REG-03 requirements. Information reviewed included considerations related to:

1.

2.

The design shall be aimed at limiting the effects of human errors.

Consideration of human factors and the mmachine interface shall bedmded in the

initial design process and shall continue throughout the entire process.

The maimachine interface shall be designed to provide the operating personnel with
comprehensive but easily manageable information in both the main control rooneand th

remote shutdown room.
Verification and validation of the human factors engineering.

The time available for action, the physical environment to be expected and the
psychological demands to be made on the operating personnel.

Equipment necessary in mahuesponse and recovery processes shall be located to ensure
its ready availability at the time of need and to allow human access in the anticipated

environmental conditions.

From its review FANR found this preliminary information provided reasonableaas=ithat the

Barakah units can be operated in a reliable, stable and manageable manner and considered

adequate to support the construction licence applications.
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Vi.

Vii.

viii.

The information provided in support of the construction licence applications has been apdated
supplemented in the operating licence application for Barakah units 1 and 2. This information is

currently under review by FANR staff.
Article 19: Operation
CNS Text:

Each Contracting Party shall take the appropriate steps to ensure that:

the initial authorization to operate a nuclear installation is based upon an appropriate safety
analysis and a commissioning programme demonstrating that the installation, as constructed,

is consistentvith design andeliability of SSCsafetyrequirement;

operational limits and conditions derived from the safety analysis, tests and operational

experience are defined and revised as necessary for identifying safe boundaries for operation;

operation, maintenance, inspection and testing of a nuclear installare conducted in

accordance with approved procedures;

procedures are established for responding to anticipated operational occurrences and to

accidents;

necessary engineering and technical support in all satdtted fields is available throughout

the lifetime of a nuclear installation;

incidents significant to safety are reported in a timely manner by the holder of the relevant

licence to the regulatory body;

programmes to collect and analyse operating experience are established, the resultslobtaine
and the conclusions drawn are acted upon and that existing mechanisms are used to share
important experiencavith international bodies and with other operating organizations and

regulatory bodies;

the generation of radioactive waste resulting from dperation of a nuclear installation is

kept to the minimum practicable for the process concerned, both in activity and in volume, and
any necessary treatment and storage of spent fuel and waste directly related to the operation
and on the same site as tlodithe nuclear installation take into consideration conditioning and

disposal.
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19.1 Initial authorisation

The UAE nuclear power project is currently at the construction stage. However, the provisions of
CNS Article (19) are being implemented at tuerent time. On 26March 2015 ENEC submitted

an operatindicenceapplication for Barakah 1 andi@ FANR. Thisapplication is currently under
review and assessntdry FANR

The Nuclear Law specifies that operation of a nuclear facility is a reguletigdyathat requires

a licence issued by FANR. The current construction licence issued by FANR authorises the
licensee to conduct cold and hot functional testing of the systems oftthdtaacility but does

not authorise possession of special nuatkeaterial or loading of nuclear fuel or initial testing or

operation of the reactor.

FANR issued regulation RE®4 which specifies requirements for the content of the operating
licence application. In addition FANR has RE6 with comprehensive requiremsrior safety
in operation. The development of these regulations takes into consideration the relevant IAEA

safety requirements for operation of a nuclear facility.

FANRREG1 6 #AnOperati onal Safety I ncluding Commi s s
reqguirements associated with the operational
and Conditionso requires that the facility be
accidents and events and ensure the ability to mitigate sucts évéirey occur. The OLCs are

derived from the safety analysis and are reviewed for operating experience insights.

Article 25 AProcedureso requires that all/l I my
approved detailed procedures, instinres and drawings. This article also requires that procedures
are established for use in the event of anticipated operational occurrences and design basis

accidents as well as for beyond design basis accidents.

Articles 5 AStrucODuganamdt FonotiAdnsi of et BefSt
Organi zationbo and Article 9 AQualification
requirements to ensure sufficiently qualified and trained staff for all important to safety functions

including alequate training facilities for all technical and maintenance disciplines.
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Article 23 AFeedback on Operating Experienceo

address events from the facility as well as events in the nuclear industry worldwedentérém

all such events.

These requirements along with many other Articles in areas such as Safety Policy, Control of
Nuclear Facility Configuration, Equipment Qualification, Chemistry Programme and many others
in coordination with FANRSs existing refgions establish a comprehensive basis for initial and

ongoing regulation of operations.

The ENEC operating licence application is based on the submissions for the reference plant that
will have been previously reviewed and have resulted in an operatergé decision by the
Korean authorities. The operating licence application included the Final Safety Analysis Report
(FSAR) and other supporting documents required by FANR for review. The FSAR will includes
information concerning facility operation, imcling the organizational structure, responsibilities

and authorities, managerial and administrative controls to be used to assure safe operation, plans
for startup testing and initial operations, plans for conduct of normal operations, including
maintenane, surveillance, and periodic testing, plans for coping with emergencies, and proposed
technical specifications. The FSAR is the principal document upon FANR is basing its review and

assessment to support a future decision to issue an operating licence.

As construction of each unit is completed, the focus is shifting to commissioningypstantd
operation of the facility. ENEC will train staff and oversee the operating organization to ensure a
smooth transition from construction to commissioning andasjmer under the responsibility of

the Chief Nuclear Officer (CNO). The prime contractor, KEPCO is responsible for conducting the
commissioning activities while ENEC condsiotversight. ENEC is ultimately responsible for the

safe execution of activities ftine nuclear power planproject.

Stages lll, IV and V of the Preoperational Inspection System are being performed under the
direction of the Commissioning Group including the construction acceptance test (CAT), Cold
Functional Test, and preore Hot Fuctional Test. Stage V of the Preoperational Inspection
System, comprising Initial Staup Test including Initial Criticality, Lowpower Physics tests, and
Power Ascension tests will be conducted after the operating licence has been granted by FANR.

ENEC has developed an operational readiness process to introduce the capability to safely and

reliably operate the Barakah Nuclear Power plant with due regard for safety of people and the
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environment and compliance with regulatory requirements and interalatibligations. This
process has been described in application documents for the operating license application and
includes WANO performance objectives and criteria for each of the 17 functional and cross
functional areas and 14 support areas. The UAEréqgested the IAEA to conduct a pre
operational Operational Safety Review Team mission prior to commissioning of the first unit at

the Barakah nuclear facility to provide additional assurance of readiness for operations

FANR has established a baseline exgpn program to evaluate the commissioning activities as
well as a series of inspections to evaluate operational readiness. FANR inspections cover a full
range of activities during the construction period as well as during the commissioning activities t
examine ENECs basis establish that the facility has been constructed in accordance with design.
Inspection procedures cover for examgleocurement, design verification, structural concrete,
containment liner and penetrations, important to safgijngiand welding. There are specific
inspection activities for commissioning teathere FANR inspectors review the testing procedures

and witness actual testing in the field.

FANR also has a series of written inspection procedures for reviewirgpérational readiness
of the future operating company. For example, there are inspection procedures for surveillance
testing, fire protection programme, personnel training and qualification, contamination control and

conduct of operations as examples.

FANR issues written inspection reports for each inspection including any findings that require
corrective action of the licensee. When ENEC determines sufficient corrective actions have been
taken to resolve the finding, they provide a package of informfirdPANR inspectors to review

during a followup inspection.  FANR tracks the status of all findings for construction,
commissioning and operational readiness to ensure that all findings are closed before granting an
operating license or will evaluateyopen findings to determine whether it is appropriate to grant

the operating license with the finding still open.

ENECs programme of oversight of commissioning and operational readiness in combination with
FANROs independent i n sppovidetaibasisto onclude thatthe srittegmp | e m
submittals in the operating license for facility design and operator readiness have been

implemented and are in place.
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This programme of inspections along with the issuance of all necessary regulatory regotseem
for operations, the submittal of a comprehensive application for operations by, ENEGI R 6 s
review and assessment of this applicatimmd regulatory inspection of construction and
commissoning providethoroughassuranceéhat the appropriate steps leaveen taketo ensure

safety inthe initial authorization of operations.

IV. CONCLUSION

The discussion contained in thtsrd National Report by the UAE as a Contracting Party to the
CNS confirms a conscientious and systematic effort by the governntetitearelevant bodies in

the UAE to implement fully the obligations of the Convention in developing the programme for
the peaceful uses of nuclear energy. The government has supported the establishment of the
necessary legislative, regulatory, and orgdioral framework to ensure the safety, security and
non-proliferation of the technology being used. The UAE programme has made significant
progress in the construction license phase and has entered into the advanced stages of preparation
for the transitiorto operations for therst reactor in the near future, followed by the remaining
three units. Relevant UAE organizations are fully committed to meeting the obligations of the
CNS and to continuing participation in the peer review process established under the Convention.
The UAE has adopted a policy of transparency regarding its nuclear programme and will continue
to make available a full range of information on how it is meeting its responsibilities in the future.
The UAE looks forward to receiving the questions and commepothef CNS Contracting Parties

on this National Report and is committed to clarifying any issues raised durii§j fReview

Meeting on the Convention on Nuclear Safety.
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ANNEX 1 - List of Acronyms

AAC Alternate AC
AB Auxiliary Building
ACR AdvancedControl Room

ALARA As Low As Reasonably Achievable

APR Advanced Pressurized Reactor

ASME American Society of Mechanical Engineers
CAMP Code Applications and Maintenance Program
CEP Construction Environmental Permit

CFS Cavity Flooding System

CFT Cold Functional Test

CICPA Critical Infrastructure and Coastal Protection Authority
CLA Construction Licence Application

CNS Convention on Nuclear Safety

CPS Computerised Procedure System

CSS Commission on Safety Standards

DSWG Design Specific Workingsroup

EAL Emergency Action Level

EAD Environmental Agency of Abu Dhabi

ECSBS Emergency Containment Spray Backup System
EIA Environmental Impact Assessment

ENEC Emirates Nuclear Energy Corporation

EPR Emergency Preparedness and Response

EPRI ElectricPower Research Institute
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EQAM
ERF
EPREV
FANR
FSAR
GCC
GE
GMRS
GNEII
GSOR
HFE
HFT
HRD
HMI
IAB
IAEA
IAG-NSR
IAT
ICRP
IDP
IDR
IMS
INPO

IPASS

ENEC Quality Assurance Manual

Emergency Response Facility

Emergency Preparedness Review

Federal Authority for Nuclear Regulation

Final Safety Analysis Report

Gulf Cooperation Council

GeneraEmergency

Ground Motion Response Spectra

Gulf Nuclear Energy Infrastructure Institute
Generic Safety Observations Report

Human Factors Engineering

Hot Functional Test

Human Resources Development Service of Korea
Human-Machine Interface

International Advisory Board

International Atomic Energy Agency
International Advisory Group on Nuclear Safety
Institute of Applied Technology

International Commission on Radiological Protection
Individual Development Programme
Independent Design Review

Integrated Management System

Institute of Nuclear Power Operators

International Physical Protection Advisory Service
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IRRS

IRWST

ISV

WP

KAIST

KDI

KEPCO

KINS

KM

KUSTAR

LDP

LWR

MCR

MDEP

MMI

MOl

MOU

MSIC

MW

NCEMA

NEA

N-EIA

NEPCC

NPP

Integrated Regulatory Review Service

In containmehRefuelling Water Storage Tank
Independent Safety Verification

Integrated master Work Plan

Korea Advanced Institute of Science and Technology
Korea Development Institute

Korea Electric Power Corporation

Korea Institute of Nuclear Safety

Knowledge Management

Khalifa University of Science, Technology and Research
Large Display Panel

Light Water Reactor

Main Control Room

Multinational Design Evaluation Programme

Man Machne Interface

Ministry of Interior

Memorandum of Understanding

Management System Integration Committee

Megawatt

National Emergency, Crisis and Disaster Management Authority
Nuclear Energy Agency of the OECD

Nuclear Enironmental Impact Assessment

National Emergency Preparedness Coordination Committee

Nuclear Power Plant
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NPT
NRR
NQAM
NRC
NUSSC
NSGC
OLA
oLC
ORPAS
OSART
0SsC
PARS
PC
PPP
PRA
PSAR
QA
RASCAL
RASSC
RBCOO
REMP
RO
SAAR

SAE

Treaty on NorProliferation of Nuclear Weapons
National Risk Register

Nawah Quality Assurance Manual

US Nuclear RegulatgrCommission

Nuclear Safety Standards Committee

Nuclear Security Guidance Committee

Operating Licence Application

Operational Limits and Conditions

Occupational Radiation Protection Appraisal Service
Operational Safety Aessment Review Team
Operations Support Centre

Passive Autocatalytic Recombiners

Prime Contract

Physical Protection Plan

Probabilistic Risk Assessment

Preliminary Safety Analysis Report

Quiality Assurance

Radiological Assessment System for Consequence Analysis
Radiation Safety Standards Committee

Regulatory Body Country of Origin

Radiological Environmental Monitoring Programme
Reactor Operator

Severe Accident Analysis Report

Site Area Emergency
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SAT

SER

SRO

SSAC

SSC

TC

TESG

TSC

TSO

WANO

Systematic Approach to Training

Safety Evaluation Report

Senior Reactor Operator

State System of Accounting and Control
Structure, Systems, and Component
Technical Cooperation

Technical Evaluation Sigroup

Technical Support Centre

Technical Support Organisations

World Association of Nuclear Operators
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ANNEX 2 — Executive Summaries of IAEA Peer Reviews

IRRS EXECUTIVE SUMMARY (full report here)

At the request of the Government of the United Arab Emirates (UAE), an international team of
senior safety experts met representatives of the Hedlgtzority for Nuclear Regulation (FANR)

and other organizations contributing to nuclear and radiation safety from 31 January to 8 February
2015 to conduct the IRRS folleup mission to the UAE. The followp mission took place at the
headquarters of FANE Abu Dhabi. The purpose of the follewp mission was to review the
measures undertaken following the recommendations and suggestions from the initial IRRS
mission conducted in 2011. In addition, the folap mission was extended to include a review

of the transport of radioactive material.

The follow-up mission compared the UAE regulatory framework for nuclear and radiation safety
against IAEA safety standards as the international benchmark for safety. Theupllowgsion

was also used to exchangeamhation and experience between the IRRS follgpvTeam
members and the UAE counterparts in the areas covered by the IRRS.

The IRRS followup Team (the Team) consisted of six senior regulatory experts from six IAEA
Member States and four IAEA staff members

The Team carried out a review of the measures undertaken following the recommendations and
suggestions of the 2011 IRRS mission in the following areas: responsibilities and functions of the
government; the global nuclear safety regime; responsibilitidsfanctions of the regulatory

body; the management system of the regulatory body; the activities of the regulatory body related
to regulation of nuclear power plants and use of radiation sources, including authorization, review
and assessment, inspecti@mforcement, and the development and content of regulations and
guides. The additional area of the transport of radioactive material referred to above was also
reviewed.

The follow-up mission included a review of reference material and interviews angsiigas with
management and staff from FANR and other organizations.

Throughout the mission, the Team was extended full cooperation in discussing regulatory and
technical issues by all parties; in particular, the staff of FANR provided the fullest poetica
assistance and demonstrated extensive openness and transparency.

The Team concluded that the recommendations and suggestions from the 2011 IRRS mission have
been taken into account systematically by a comprehensive action plan. Significant progress had

been made in many areas and many improvements were carried out following the implementation

of the action plan.

The initial IRRS mission in 2011 made 57 findings; 18 recommendations and 39 suggestions.
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https://fanr.gov.ae/En/Opendata/Documents/UAE%20IRRS%20Follow-Up%20Mission%20Report.pdf

As agreed between FANR and the IAEA during the IRBI®w-up preparatory meeting in
September 2014, the findings related to Modul ¢
4 recommendations and 5 suggestions, are to be addressed during the upcoming IAEA EPREV
mission in March 2015. During this foleup mission, the Team determined that 13 out of 14
recommendations reviewed and 30 of 34 suggestions reviewed had been effectively addressed and
therefore could be considered closed. FANR should be commended for this accomplishment.

The Team concluded th&ANR has further strengthened its regulatory oversight and made
significant progress in addressing the findings of the 2011 IRRS mission and have demonstrated
commitment for an effective implementation of the IRRS programme, by inviting an IRRS-follow

up mission.

The Team identified certain issues warranting attention or in need of improvement. This report
includes 3 new recommendations and 2 new suggestions. Key areas for improvement, including
the findings from the extended part of the mission, i.aspart, include:

A The Government of the UAE should develop a |
and disposal of spent nuclear fuel and radioactive waste;

AL FANR should consider strengthening ifets cap
transport of radioactive material,

A FANR should consider devel oping a procedur
periodically review its regulations and guides to maintain consistency across the different
regulated facilities and activities;

AThe Government of the UAE should issue the Resolution concerning the administrative penalties
and fines, that is required to provide FANR with the necessary authority to apply them;

A FANR and the relevant Heal t h AodidhReferenced es s
Levels for the UAE.
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EPREV EXECUTIVE SUMMARY (full report here)

An Emergency Preparedness Review (EPREV) mission was conducted by the International
Atomic Energy Agency (IAEA) in the United Arab Emirates (UAE) from 21 to 31 March 2015.
EPREV missions are designed to provide a peer review of emergency preparedness and response
arrangements in a country based on the IAEA Safety Standards. The specific mirgose

EPREV mission was to review emergency preparedness and response (EPR) arrangements and
capabilities associated with the Barakah Nuclear Power Plant.

The nuclear emergency preparedness and response framework in the UAE is being effectively
built on an existing national crisis and emergency management structure that is clear, well defined
and tested.

This alkhazard approach is consistent with IAEA safety standards and is a key to the future success
of the emergency preparedness and response prolgraddition, the EPREYV identified particular
strengths in the following areas:

1 Roles and responsibilities are clearly defined;
1 The operational emergency management system is well established and clear;

1 Detailed draft EPR plans and procedures areldped for the Barakah Nuclear Power
Plant, which are generally consistent with IAEA safety standards;

1 Great progress is being made in the development of facilities and a capability to manage
the medical aspects of a nuclear emergency;

1 There is a nationdtamework for recovery, on which to build the strategy for the transition
to existing exposure situation following an emergency;

1 Colocating the onsite and offsite emergency operations centres is considered a good
practice that can greatly enhance therdmation of these authorities during an emergency;
and

1 The participation of the UAE in the GCC Regional Nuclear and Radiological Emergency
Preparedness and Response Plan is also a good practice.

The EPREV identified some areas where improvements ndael¢onsidered, or where progress
in implementation should be sustained. These include the following key elements:

1 There is a need to clarify the public protection strategy, including the deaisikimg
process for the protection of the public duringeamergency, addressing amongst others
the field survey strategy and the use of measurements in the deuneskamng process;
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1 The national public communications strategy for nuclear emergencies needs to be
accurately reflected in all plans;

1 Key offsite emergency stakeholders need to ensure the availability of a sufficient number
of qualified personnel for extended emergencies;

1 The team encourages the continued strong efforts to complete the implementation and
testing of relevant emergencyapk and procedures, as well as the construction of
emergency facilities and acquisition of equipment to ensure their readiness before the May
2016 largescale exercise.

The EPREV team noted the excellent cooperation of all organizations involved in i rev
mission. In particular, the team would like to commend all parties met during the mission for the
safety culture attitude and the quest for excellence displayed.

This report serves as the final record of the EPREV mission. The IAEA will continuekavit

the UAE to further develop and improve nuclear and radiological emergency preparedness
arrangements. It is expected that the UAE will develop an Action Plan to implement the
recommendations and suggestions contained in this report, and wiltivevit®EA for an EPREV
Follow-Up Mission within two to four years to review the implementation.
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