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Foreword

The Multinational Design Evaluation ProgrammdDEP) is a uniqueelevennation initiative being
undertaken by national regulatory authorities from Canada, ChinanHinFrancelndia, Japan, Republic
of Korea, the Russian Federation, South Africa, the United Kingdom, and the United States with the
purposes of coperating on safety design reviews of new reactors and indentifying opportunities to
harmonise and convexgn safety licensing review practices and requirements. The OEZChas been
chosen to provide the technical secretariat support. The International Atomic Energy Agency participates
in many of the MDEP activities.

Started in 2007 with coperationonvai ous pil ot project issues, the
(1) improved effectiveness and efficiency of regulatory safety design reviews, (2) increased quality of
safety assessments, and (3) identifieglas for the convergence of regulatory requiremantl practices.
Making eaclregulator stronger in its ability to make sovereign safety decisions is a key objective that cuts
across all MDEP activities.

In 2008, the top regulators from each national authority met as the MDEP Policy Group and adopted
the present structure and programme of work for the MDEP, including the pursuit of
co-operation on specific safety design reviews and pursuing closerdatation on harmonisation and
convergence issues such as digital instrumentation and control, methamiea and standards, and
vendor inspections. The MDEP is currently a lbegn programme that focuses in near term and interim
results to share within MDEP and with other stakeholders.

With effective communications in mind, the MDEP Policy Group direttted\NEA to ceordinatethe
second onferenceon New Reactor Design Activities with the purpose of communicating to a wide
spectrum of stakeholders worldwide as to the program of work and accomplishments of the MDEP, and
soliciting feedback and input frottiese stakeholders regarding recommendations on how-dpetcate
more efficiently on new reactor design reviews and to encourage standardisation and harmonisation on
regulatory requirements and practices. Another key aspect otdhferencewas to allowthe various
industry stakeholders to share their activities on new reactor designs and standardisation efforts. These
stakeholders included ndMDEP regulators, vendors, licensees, reactor applicants, industry organisations,
standards development orgatisas, etc. Theconferencewas held onl5-16 Septembe2011 at OECD
Headquarters in Paris. Thesenferenceproceedingscontain the details of the various sessions and the
topics discussed as well as specific presentations given by panel members
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WELCOME AND OPENING OF CONFERENCE



MDEP Conference Proceedings 2011

10



MDEP Conference Proceedings 2011

SESSION 1 SUMMARY

Luis Echéavarri, DirectefGeneral of the Organisation for Economic-@geration and Developmeént
(OECD) Nuclear Energy Agency (NEA), opened the second Multinational Design Evaluation Programme
(MDEP) Conference on New Reactor Design Activities by welcoming all attendees to the OECD
Headquarters in Paris. Ovd20 guests representing 23 countries drid internationalorganisations
attended the Conference. After having expressed his soliddthythe Japanese people, Mr. Echavarri
emphasised the stress the Fukushima accident has put on organisations which are related to decision
making in the nucledtfield all over the world. In that context, Mr. Echavarri expressed that he believed
MDEP, as one of the international initiatives that have proved to efficiently enhance overall wéfety,
play a role addressing pestkushima issuesjotably thanks tahe co-operation it achieves between
regulators and at some level with external stakeholders.

André-Claude Lacoste, President ASN and Chair of MDEBs Policy Group, also welcomed the
attendees and provided information about MDE€urrent status. Mr. Llaoste underlined the goals of
MDEP, detailed the accomplishments to date for each of the working groups and highlighted the effort of
communication with stakeholders, which is fundamental for MDEP to maintain and improve. In addition,
Mr. Lacoste pointedwt t he evol ution of MDEPG6s terms of refe
integration of further members including full members, associate members, and candidates.

This session concluded with brief remarks by MDEP Policy Group members frondaCabiaina,
Finland, France, Japan, the Russian Federation, South Africa, the UK and tHeed&ding the issue
related to the Fukushima accident, the PG members agreed that the MDEP will review the relevant issues
and decide how to incorporate them iRtDEP activities, as appropriate. Most likely this will be
accomplished through the desigpecific working groups and the Steering Technical Committee (STC)
discussions.

During comments made at the Policy Group roundtable, the STC ChairHGlatyan mertioned the
intent of the STC to undertake a comprehensive self assessment of the MDEP that will include internal and
external stakeholder input. The expected output of this effort is a report to the PG regarding any necessary
changes to the MDEP in ordier ensure the goals, objectives, and expected outcomes as documented in the
MDEP Terms of Reference are being met.

11
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Welcome and introductory remarks

Luis Echavarri
DirectorGeneral, OECD Nuclednergy Agency

Good morning Mr. Chairman, Ladies and Gentlemen and welcome to the Second Multinational
Design Evaluation Programme (MDEP) Conference on New Reactor Design Activities.

With the Fukushima Dakhi accident, the Conference comes in a chalfepgime for all of us,
national regulators, reactor vendors, licensees, and others in the nuclear field. My primary thoughts go to
our Japanese colleagues to whom | wish to express our solidarity in their recovery from the devastating
earthquake and Tsumathat occurred on the 11th of March and the subsequent nuclear accident.

We will devote some of our time during the next two days on the accident which has impacted the
work of all of our organisations. This includes obviously the OECD Nuclear Energncigall the
programmes of work of its Committees are being amended to draw the lessons from it. The next NEA
Steering Committee policy debate on 27 October will be focused on the accident as it is the highest topic
on the agenda of the international rael community and will probably remain so in the coming years.

The Fukushima Daichi accident has once again illustrated the global character of the nuclear sector.
The need for a global nuclear safety has clearly emerged from this event, with impdidati@rms of
harmonisation of approaches and practices; it has become a broad demand from the Public and the
Governments, as expressed at theNER Ministerial Seminar and Forum of Regulators that we organised
with the French Government on 7 and 8 June.

This also came out clearly from the IAEA Ministerial Conference on Fukushima on 24 June and we
expect an action plan to be presented very soon on the occasion of the IAEA General Conference held next
week in Vienna.

The question is as always: howgmceed, given the technicality of nuclear rules and regulations, the
various technologies, the responsibility of national authorities? How to go beyond basic standards, which
are necessary but, as their names indicate, remain basic? | trust the MDE&d&ésia point in terms of
methodology and it is also why it increasingly attracts new country regulatory bodies, willing to
participate.

For the last four years, the MDEP has gathered the main regulators concerned with licensing new
reactors, from Canad&hina, Finland, France, Japan, the Republic of Korea, the Russian Federation,
South Africa, the United Kingdom, and the United States. They have continued to work diligently on this
multinational initiative, on concrete reactors construction projectsthdgtlexperts in their field.

The MDEP has contributed to improve the existing significant and lasting relationships between
national regulators. Since the last MDEP Conference two years ago, much progress has been made by the
designspecific and issuspeific working groups of the MDEP. This Conference is an opportunity to
communicate about this, the products associated edgthperation on new reactor safety reviews and
exploring the potential next steps in the harmonisation of regulatory requiremeuisaatices.

13
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The work to date already includes input from industry standards developmentatigas such as
IEC, AFCEN, ASME, JSME and KEPIC, reactor vendors including Westinghouse and Areva, licensees
worldwide, IAEA and WENRA, and other industry gpsu such as WNA and WANO. Industry
representatives will share with us the efforts that they are undertaking to encourage standardisation.

Finally, let me stress that the NEA, acting as technical secretariat of the MDEP, give a high priority to
its work in this area and would like to thank its members for their continued trust. The MDEP is really
within the scope of the Agencyds objectives and
technical expertise.

In fact, at the origin of the MDERhe size of nuclear programmes worldwide, today with 65 reactors
under construction, as well as the limited industry and regulatory resources were strong drivers for national
regulators to pool their resour c empactdfthe Fokeshimao r e e
accident in new build, but to achieve harmonisation of designs and to arrive to an efficient design licensing
process, will certainly help to face the new challenges ahead.

| believe your contributions in the MDEP Conference willkegs in improving the efficiency of the
new reactor safety evaluation processes and the strategy of the MDEP in this regard. | also hope you will
take all the possible benefit of this Conference and | wish you a good work.

| would like now to welcome MrAndréClaude Lacoste, President of the French Nuclear Safety
Authority and Chairman of the MDEP Policy Group. He has been at the outset of the MDEP initiative and
he has provided excellent guidance and forethought to the MDEP organisation over thelgaagsthe
floor to him.

Thank you for your attention.

14
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Welcome and opening of conference

AndréClaude Lacoste, Chair, ASN
Chair, MDEP PG

MDEP Conference on New
Reactor Design Activities

Paris, 15-16 September 2011

Andre-Claude Lacoste

Chair, MDEP Policy Group
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General Information

A
MDEP Activities
I

Major Changes Since 2009
I

Perspectives and Challenges

MDEP Membership

® Current MDEP members: Canada, China, Finland, France,
Japan, Republic of Korea, Russian Federation, South Africa, the
United Kingdom, and the United States

® Terms of Reference revised in Jan 2011 to define new
categories for membership for potential MDEP expansion

« MDEP Members

+ MDEP Associate Members

+ MDEP Candidates

» Potential expansion of membership in discussion

® NEA chosen to ensure the MDEP Secretariat
® |AEA takes part in the generic work of MDEP

16
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MDEP Expected Outcomes

and Background Information

® Toset up for an enhanced cooperation among
regulators

@ Proposed in 2005
@ Initial two-year programme approved in 2007

® Converted into a long term programme in 2009 with
a five-year planning window (2013) and expected
interim results

MDEP Organization

Policy Group

Steering Technical
Committee

Digital I&C Standards
Working Group
Codes and Standards
W — —

AP1000 Working Group : .
Vendor Inspection Cooperation
Working Group :
MDEP Library
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Issue and Design Specific

Working Groups

@ Issue Specific Working Groups

To benefit from other regulators’ experiences and to
encourage harmonization in regulatory practices and
requirements and in industry codes and standards

@ Design Specific Working Groups

To share and cooperate on specific design evaluations
and construction feedback regarding design-related
issues

General Information

MDEP Activities

Major Changes Since 2009

Perspectives and Challenges

18
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MDEP Working Group Activities

@ MDEP remains an effective and efficient expert
network from different regulators

x Members’ efforts maintained

@ Definition of comprehensive programmes of work
for each WG

x Composed of short / medium /long term results

@ Increased interactions with industry stakeholders

Design Specific Working Groups

Accomplishments
o * Developed Common
@ EPR Working Group Positions (EPR Digital I&C
design, AP1000 squib
Members: Finland , France, valves)

Canada. China, =

Shared issues identified,
UK. US. . questions to applicant, and

® AP1000 Worki c drafts of evaluations
orking roup
* |dentified differences among

Members: U.S_, China, various country designs

Canada. UK. 7 * Identified additional
questions for applicants
based on MDEP interactions

19
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Issue Specific Working Group

Vendorinspection Cooperation
(VICWG)
e Performed approximately 30 witnessed
and 1joint inspections Codes and Standards
® Developed Inspection Protocol for (CSWG)
conductinginspections e Completed comparison of
® Compared quality assurance pressure boundaryfor Class 1
requirements used inthe oversight of pressure vessels, piping, pumps,
vendors and valvesin coordination with
7 < standards development
Digital Instrumentation and organizations (SDOs)
Control (DICWG) e Obtained commitments in principle
® Developed DI&C common positions from SDOsto work togetherto
; minimize further divergence of
e Obtained agreementfrom |EC and oo roaui
: : quirements
IEEE to increase cooperation and
consider MDEP common positions

General Information

MDERP Activities

Major Changes Since 2009

Perspectives and Challenges

20
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MDEP Products

Common Positions
e Design Specific Common Positions > Design Specific WGs

Each regulator responds independently to its applicant, taking
the same position.

® Generic Common Positions > Issue Specific WGs

Constitute best practices, recommended by MDEP members to
IAEA and standards organizations.

x Thereis no obligation for any regulatory bodyto follow them.

o x [f a regulatory body chooses to adopt a Generic Common
N Position, it is through that country’s normal processes.

x Theresponsibility for regulatory decisions continues to be
with the national regulator.

MDEP Interactions

Efforts to communicate MDEP activities
to key stakeholders

® Non-MDEP Regulators
x NEA Committees : CNRA and CSNI
x WENRA

® International organizations
x |AEA (attends MDEP STC/PG and issue-specific working
group meetings), GIF, EC
® Industry

x Vendors, licensees, standards development organizations
(ASME, JSME, AFCEN, CSA, NIKIET, KEA, IEEE, IEC,
etc.), WNA and other industry organizations

® Public

x Greater information displayed on MDEP public website
www.oecd-nea.org/mdep

21
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General Information

FEE
MDEP Activities
I

Major Changes Since 2009
e

Perspectives and Challenges

e Issue discussed at the latest MDEP Policy Group
and Steering Technical Committee meetings

x Programme of work to be defined as soon as first
results from national safety assessments available

x Interactions with other international organisations to
be considered

x High expectations from nuclearindustry stakeholders

22
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MDEP Enlargement

e Membership

» New regulators asked for MDEP membership
x [ToR modifiedin advancein 2011 to manage their
integration
# Reactor Design
» Threeregulators are needed for the creation of DSWG

» Depending on regulators attending for membership,
the creation of new DSWG should be discussed and
anficipated by MDEP

Expectations from Industry Stakeholders

@ To achieve its goals MDEP needs :

x The active involvement of all stakeholders in MDEP
activities : Regulators, Vendors and Operators

x Theindustry stakeholder commitment foran
enhanced international cooperation

23
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SESSION 2 (PARTI)

MDEP ACTIVITIES AND ACCOMPLISHMENTS ON DESIGN-SPECIFIC
WORKING GROUPS (EPR AND AP1000 WORKING GROUPS)

25
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SESSION 2SUMMARY (PART | AND PART II)

The following participants made remarks and presentations on the status of thesgesifjo
working groupson AREVA6s EPR design (EPRWG) and Westing
design (AP1000WG):

1 Bo Tang National Nuclear Safety Administration, Chi(ldNSA), Deputy Director Generaand
Chair of Session,2Part 1

9 Petteri Tiippana Finnish Radiation and Nudr Safety Authority (STUK) and Chair of the
EPRWG

1 GaryHolahan NRC, Deputy Director of the Office of New Reactors and Chair of the MDEP
Steering Technical Committee (STC)

The following participants took part in the Panel Session on D&pgaific Activiies after the
presentations:

9 JukkalLaaksonenSTUK, DirectorGeneral, MDEP Policy Group Member, a@hair of the
Session 2, Part 2

1 Thomas Houd®, French Nuclear Safety Authority (ASN), Director Nuclear Power Plants
Department, Member of the STC

i Dave Newland Canadian Nuclear Safety Council (CNS@irector New Major Facilities
Licensing Departmenand Member of the STC

1 Francois Buteille Senior VicePresident Safety & Licensing, AREVA

1 Sandy Ripprecht Vice-President AP1000 Product Delivery Systemsgsighouse Electric
Company

1  Christopher Bkken Project Director, Hinckley Point C Nuclear New Build, EDF Energy
1 Dingjin Hu, Director, Taishan Nuclear Power Joint Venture Co. (TNPJVC) Paris Office

After the presentations by thehairs of the EPRWG and ABOOWG on the status and
accomplishments of each working grotipe Panel Session was conducted to discuss the activities that are
going on pursuant to MDEP work on desmgecific issues. Members of the panel included those from the
regulators participatg in MDEP as well as representatives from the companies who have designed and are
licensing reactors in several MDEP countries. Bgsion 2, Part Banel Chair, Mr. Laaksonen, provided
brief introductory remarks and invited each panel member to &ay words about their views of MDEP
designspecific activities. Each panel member discussed the role that their respective organisations are
playing in licensing and constructing new reactors around the world. Some common themes emerged in
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these commentsnd in the questions and answers that followed. The industry representatives emphasised
that they are embracing standardisation to address new reactor issues and they would hope and recommend
that the regulators do also. Both Westinghouse and AREVA dedctitar efforts in maintaining a
standard design as much as possible to gain efficiencies in licensing, constructing, and operating new
nuclear power plants worldwide. Some differences in designs may be driven by differing regulatory
requirements or pracks or perceptions of regulation requirememts practices by the licensees.

The MDEP representatives on the panel agreed that they do value standardisation for safety reasons
and thatas part of the desigspecific working groups, the MDEP participaate sharing documents and
evaluations to help leverage resources and make licensing design reviews more safety Theysed.
thought that o-operation between diverse regulatoas enhanceafetyand standard&ionharmonisation
of regulations hathe ptential to enhance stability, predictability, and efficiency
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EPR Working Group

Petteri Tiippana, Chair of theEPRWG, STUK

s
W AEN Agence pour I'énergie nuclesire

J L
/-._‘5-;) INEA Nuclear Energy Agency

®

OeCD

MDEP Activities and Accomplishments on
Design Specific Working Groups

EPR Working Group

2nd MDEP Conference on New Reactor Design Activities
Paris OECD 15.-16.9.2011

Petteri Tiippana
MDEP EPRWG Chair
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Agence pour I'énergie nue
Nuclear Energy Agency

General Objectives and Activities

Objectives

The Multinational Design Evaluation Program (MDEP) is a
multinational initiative to develop innovative approaches to
leverage the resources and knowledge of mature, experienced
national regulatory authorities who will be tasked with the
regulatory design review of new reactor plant designs.

Activities:
- Enhancing multilateral cooperation within existing regulatory
framework.
- Increasing multinational convergence of codes, standards, and
safety goals by establishing Reference Regulatory Practices

- Implementing MDEP products and regulatory practices to facilitate
licensing reviews of new reactors, including those being developed
by the Generation IV International Forum.

Agence pour I'énergie nucléaire
Nuclear Energy Agency

Steerning Jechnical
Committee

Digital 1&C Standards
Working Group

Vendor Inspection

AP1000 Working Grou S S
= ol P Cooperation Waorking Group

Trmec Tadpn Soecifc Wakdng Grouse

Otvarizzae Sseciic 'Woddng Goouzs %o Be
23303 202 0 VITE omes

| DINON IEIAC WOSONS S | SUS STECIEC WORCNG STOUPS:
' i coNveszence

MDEP Library
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Agence pour I'énergie nuclEaire «
Nuclear Energy Agency oD

EPR Working Group - Goals

* Goalof the MDEP EPRWG is to
share information including
assessments and experience on
design reviews and construction
oversightin order to

— leverage the technical evaluations
completed by each of the
participating regulators

— leveragethe resources and
knowledge of the national
regulatory authorities

— develop consistency between
regulators and/orto understand
differences

— develop jointassessments on
specificsubjects

+ Make safety assessments more
robust and increase the safety level
of EPR

Agence pour I'énergie nuclEaire (@
Nuclear Energy Agency OECD

EPR Working Group - General

. Members of EPR WG are
regulators from: W

« Canada,

« China,
Finland (chair),
» France (co-chair),
» United Kingdom,
* United States

. Countries where EPR is being
licensed or constructed

*  Group has been meeting
regularly since early 2008
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Agence pour I'énergie nuclEaire
Nuclear Energy Agency

EPR Working Group - Activities

General meetings on the status of
each EPR project

— discussions onthe status of design
review, construction

- gpal to identify newitems forin depth
iscussionsinthe group
Specific subgroups for
— instrumentation and control
— probabilisticrisk assessment
— accidentsandtransients
— severeaccidents

Observed and Joint inspection
efforts

— Main coolant lines manufacturing, 1&C
design processes

Issue specific ad hoc meetings,
teleconferences
— Internal hazards, radiation protection,
human factors, groutedtendors,
technical specifications, spent fuel
cask loading device

E
Instrumentation and Control

Agence pour I'énergie nuclEsire
Nuclear Energy Agency A ge%
PR Working Group - — B

Common position published in 2010
highlighting areas were
harmonizafion/standardization can
be further achieved
— Simplicityas a designprinciple . e e -
— Data communications independence

— TELEPERM XS digital platform and
software

— Embedded digital systems
— Back-up systemsfor defense-in-depth
and diversity
Some of the common positions and
experiences were input to the MDEP
Digital I&C Issue-Specific Group
discussions

=T

f
i

i'n'x'z:m

W

i

Zosce Arecs RFR Trochoe Vach 2022
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Agence pour I'énergie nucleaire
Nuclear Energy Agency

EPR Working Group - PSA

. Companson of EPRPSAs

main results and risk profiles

causes fordifferences &theirrisk
significance

identification of potential issues
comparisonreportin 2012

» Internal and External events

— adequacy of the provisions taken
againstinternal and external
hazards

— layoutandfire protection
« Co-operation with other subgroups
— Modeling of I&C

— Insights from Level 2 analyses,
severe accidents

Sooce Arecs 53 Trachoe Varch 2002

Agence pour I'énergie nucleaire

Nuclear Energy Agency

EPR Working Group -
Accidents and Transients

« Activities ongoing within the
following areas

— Regulatory approaches and
methodologiesfor accident analysis

— Containment performance
— Fuel and coredesign
— Criticality safety
» Products are in the process of
being finalized
— ldentifying Differences in Regulatory
Criteria and Approaches

— Containment circulation/mixing
response evaluation

— Mass and EnergyReleasein
Containment

o - 1 me
=\ow*— ="
o=\ 0. P o
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Agence pour I'énergie nuclésire
Nuclear Energy Agency

EPR Worklng Group -
Severe Accidents —

» Group has been working on
— Hydrogenmanagementin tworoom

A

L
, \Y
—

concept
— Coolingfunctions and structuresfor

molten core .
— Scopeofsevere accident instrumentation SR Sameteepes

— Operating strategies for severe accidents
« Future topics include

— Reactor pit composition

— CHRSactiveflooding

— Debrisingressionintovalves

compartments
— pHcontrol inIRWST
- gx;ll use of PDS (Feed and Bleed and

— Containment ventingffittration system
issue Zosce Ares SFR Trochure Veech 2002

Agence pour I'énergie nucléaire (@
Nuclear Energy Agency OECD

EPR Working Group - Specific topics

« Meeting in May 2011 with Areva/EdF and involved
utilities on EPR design differences

— About 80 participants
— Impacts of Fukushima accident were also
discussed
+ Othertopics discussed
- Intermal hazards
Radiation Protection
Grouted tendons

Operational safety issues, Technical
Specifications

Human factors engineering
Spent fuel cask loading device
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. e
| ?«.)-y“/;'\_;n Agence pour I'énergle nuclaaire
(*-""‘,I' NEA Nuclear Energy Agency

~

EPR Working Group - Accomplishments

v" Sharing results of the design reviews
— haveresultedinidentification of common safety concerns
— have made national safety assessments more robust
— have made itpossible to understand differencesin EPR designs
— have helped participants to anticipate future issues
¥" Discussions on the design differences have resulted in
— understanding of the differences in safety requirements
— identification of harmonisation areas and design changes
v Observed and joint inspection efforts have enabled us to
understand inspections techniques and methods employed by
another regulator

v" Networking the experts on different technical disciplines -
easy to contact, ask questions, share concerns and
information
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AP1000Working Group

Gary Holahan, Chair of the STC, US NRC

FUSNRC

United States Nuclear Regulatory Commission

Protecting People and the Environment

Multinational Design Evaluation (MDEP)
Program AP1000 Working Group
Activities and Accomplishments

Gary Holahan
Deputy Director, Office of New Reactors
US Nuclear Regulatory Commission
Chair, MDEP Steering Technical Committee
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S o
Status of AP1000 Reviews in Participating Countries

China Construction 4 units under construction at Sanmen
Permit and Haiyang.

Us Design Proposed Rulemaking published Feb.
Certification 2011. Complete (final rule published)

January 2012

UK Generic Design GDA Issues and Resolution Plans
Assessment published July 15,2011

Canada Pre-projectdesign notscheduled
review

g P i e

Accomplishments

+ Common Positions developed

- Squib valve qualification, testing, maintenance common position issued
- Guidelines for novel construction drafted

+ Sharing of pre-lease versions of safety evaluations, etc.

» Design review documents stored in MDEP library
(applications and design information, technical reports,
questions to the applicantand answers, meeting
presentations, efc.)

+ Working relationships with counterparts facilitates
communications
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L USNRC

Frotsiimg ey oot Enednmm i 4

Expert Subgroups

+ SquibValves

— Consensus reached on technical guidelines. Issued
as Design Specific Common Position

+ Civil Engineenng
— Continuing to develop technical considerations for
innovative construction methods
+ Control Rod Drive Mechanism
— Issues include safety classification and testing

* USNRC

Protreting Praple and the Enviranment

Next Steps

» Discussion of future plans, such as long-
term Fukushima lessons-learned
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SESSION 2 PART II)

DESIGN-SPECIFIC ACTIVITIES PANEL
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AREVA

Francois Bouteille, Senidvice-President, Safety & Licensing

New reactor designs and
evaluations panel

AREVA perspective

Frangois Bouteille
Senior Vice President
Safety and Licensing

A

AREVA
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4 EPR™ Reactor Units Under Construction

s

+ US EPR Design
Certification

+ * UK EPR Generic
Design Assessment

NEA / MDEP Conference on New Reactor Design Activities - 15 -16, 2011 - Paris (France) 3 AREVA

Synergies and series effect
between EPR projects

» Sharing best practices for construction project management

» Managing critical supplies

» Capitalizing on licensing experiences

» Preparing for commissioning and operation

» Ensuring consistency and reliability for the public information

A

NEA / MDEP Conference on New Reactor Design Activities - September 15 -16, 2011 - Paris (France) 4 AREVA

44



MDEP Conference Proceedings 2011

Harmonization of International Practices

» MDERP initiatives for harmonization of practices aiming at
Harmonizing regulatory frameworks
Harmonizing Codes and Standards
Sharing of resources and experience among regulators

» But efforts are still necessary to move towards mutual recognition mechanisms
between nuclear regulators and international certification process
Reduction of uncertainties in licensing process
Homogeneous safety level worldwide
Facilitation for standardization of reactor designs
® Licensable and constructible in every country with limited adjustments related to site specificities
» This work should be extended to manufacturing activities

I / I ti of inter i | |vquil for QA sy in the I field,
independent certification of QA systems recognized by “all”
Methodology for surveillance of facturing to be defined in then performed by a

third party and recognized by all — with preparation of the corresponding file

A

NEA/MDEP Conference on New Reactor Design Activities - September 15 -16,2011 — Paris (France) 5 AREVA

EPR™ Standardized Design

» AREVA standard EPR™ concept combining

Reference design defined by technical
features

Compliant with European Utilities Requirements
The unique AREVA licensing experience

Experience feedback from previous and current
projects

P Replication of a sound basis with focus on specific adaptation studies

P Large scale effects for improved quality through stabilized industrial
processes
AREVA manufactured primary components + subcontracted equipment
Reduction in lead time and construction durations
Possible anticipation of standard components’ production

Strategic partnerships, qualification of local subcontractors to ensure a
more dynamic response to market needs

A

NEA /MDEP Conference on New Reactor Design Activities - September 15-16, 2011 — Paris (France) 6 AREVA
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Stabilized Industrial Process

» Experience acquired for the EPR main primary components
manufacturing over the last decade allows

Definition of “Best Practices” for
manufacturing
Definition of reference procedures and
documents
For the whole set of components
manufactured by AREVA
o Large forged, molded and machined parts
e Heavy components
¢ Mobile components

Raacl Pressure Vessel - St-Marcel
For an optimized manufacturing process
meeting high-quality requirements, in
particular for forging of large ingots A

NEA / MDEP Conference on New Reactor Design Activities - September 15 -16, 2011 — Pans (France) 7 AREVA

Quality and Safety Processes

P Nuclear safety requires no compromise on quality
From Design to in-service inspection

| Nuclear Safety Ci
5 Princip
-_—_
P Quality requirements
Applied to our own processes
Extended to our partners and contractors
All over the supply chain

> Development of safety culture internally and externally

» AREVA Qualification process for contractors and suppliers
Quality management
Awareness of responsibility

P International recognition of competence of AREVA’s inspection body

NEA / MDEP Conference on New Reactor Design Activities - September 15 -16, 2011 - Paris (France) 8 AREVA
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» Mutual recognition mechanisms
between safety regulators would benefit
to safety worldwide

» Standardized reactor design, in
particular for forgings,

P It would facilitate the deployment of
large fleets of standardized reactors

» With possible anticipation of standard
components’ manufacturing without
allocation to a contract

| AREVA is supporting MDEP work to strengthen

its organization

PR reactor construction site,
Olkiluoto (Finland). 2011, July

Conclusion

_

A

NEA / MDEP Conference on New Reactor Design Activities - September 15-16, 2011 - Paris (France)

9

AREVA
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Westinghouse

Sandy Rpprecht, vicgoresidentAP1000 product delivery systems
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AP1000%® Global Regulatory Engagement
e China

* United States
e United Kingdom
» [ndia

Vogtle Site, August2044

4 _Q;x{}

@ Southern Company. inc. Aflvights resarved

Regulatory Framework

e Nuclear Industry needs a regulatory framework that is :
— Strong, credible, and transparent
— Stable, predictable, and efficient
— Standardized/harmonized

e MDEP objectives generally support those needs :
— Leverage global cooperation

— Harmonized regulatory practices and requirements
while retaining sovereign authority
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Feedback

e Positives

— Cooperation between diverse regulators enhances
safety

— Standardization/harmonization of regulations has the
potential to enhance stability, predictability, and
efficiency

e Areas for Improvement
— Accurate and complete sharing of information
— Vendor participation

— Regulating innovative technology

v 25y
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EDF Energy

Christopher BakkerProject Directori Hinkley Point C

EDF Energy
Nuclear New Build-
Hinkley PointC
Project Update

MDEP September 201
Chris Bakken
ProjectDirector- Hinkley Point C
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The Hinkley Point C Story So Far.....

2011 has been a productive yearfor NNB GenCo

Positive Govemment position on Energy Market Reform
Continued positive Government support onNuclearas a key part ofthe energy
portfolio mix

Confidence buildingin a GDA Interim DesignAcceptance Certificate— ONR
iind ingustry prudently dealt with the opportunity for Fukushima lessons
earne

Local Planning Permissiongranted forsite levelling and preliminary works
Orderforlonglead NSSS forgings placed with Areva

Contractors are now working onsite remediation andin preparationfor
preliminary site works

Applicationsmade in2011 by NNB GenCo

Nuclear Site Licence

Radiological Discharge Permits

Combustion Activity Permits

Water DischargeActivity Permits

Full Infrastructure PlanningCommission applicationimminent

y Madad

.§Q’.
8-

EPR Family Experience

Experience transfer from;

Flamanville 3

» Taishan
Calvert Cliffs 3
Olkiluoto

Examples of lessons leamed so far;

» Project organisation

» Construction sequencing
« Contracting strategy

» Design & Licensing

3 NacPromcs. oly Mades

iBr,
-
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Family Operating Model

A structured operating model- a framework adopting common
processes, procedures and people skills to obtain safe operation
utilising the best synergies from a family of reactors.

To maintain operational consistency and allow effective
knowledge transfer

To adopt the best international practices
To have common processes and replicate good practice
Multinational team working on project

F:
4
'
.EQI.
-

EDF Family Support

Coordinated support from all groups within EDF SA France forthe
Fukushima “stress test” in the UK - particularly from DIN.

- Coordinated response
- Interactive process
- Respecting UK Context

| -
1]
'3
2
“

55



MDEP Conference Proceedings120

Respectful Of UK Regulation

UK Licensed organisation (NNB GenCo)

- 36 licence conditions

Directors have personal legal responsibilities
Licensed organisation must be an intelligent customer

EDF DIN will be our Architect Engineerand will provide
a significant portion of the construction and engineenng
support

Overall control must remain however with the licensed
organisation NNB to satisfy UK regulatory
requirements

Benefit from the EPR Family Experience

&l
td ]

otz .y bhabaed
BDF
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TNPJVC

Digjin Hu, Director, TNPJVC, Paris Office

Welcome to Taishan NP site
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Al L) JINRPIVC BigHFE—-R=RIBEFTE

Content

Project Main Tasks
Progress in 2011

awses () TNRIVC B A0 [ R — = 4R A e AR AT T8
Site Conditions

» TSNP is situated at Yaogu village of Chixi town in Taishan city,
Guangdong province, 70km, 80km and 40km respectively
away from Zhuhai, Yangjiang and Taishan.

T Tee )
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Site Conditions

® Construction of unit 1 commenced on Oct 26th 2009, and the unit is expected
to be put into commercial operation in Dec., 2013. The unit 2 schedule is 10
months gap with unit 1.

awaas ()0 TNRIVC B0 AR — = A AR AT T
Project Introduction

® OnNov. 26th, 2007, and under the witness of presidents of both China and
France, CGNPC signed, at the Great Hall of the People with EDF and AREVA,
cooperation agreements over constructing the Taishan EPR project.
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awss () TNRIVC B 05 AR — = AR AR A T
Project Introduction

@ InDec. 21st, 2009, Vice Premier Li Kegiang and French Prime Minister
Francois Fillon inaugurated the Taishan Nuclear Power Joint Venture Co_, Lid.

(=]

ot On

w’ Ir: PN AR

g O (Energp bawre U Ouang
-

207912 1 @ W )

V Daiiin

BUMEERAMLN
TAISHAN WUCIEAR POWER
JOMT VENTURE CO_LTD

awas () TNPIVC B i 5 B — L= A R AT DR

Company Introduction

® Taishan Nuclear Power Joint Venture Co. Ltd. (TNPJVC) s invested and
established by CGNPC and EDF. TNPJVC is mainly responsible for the

financing, construction, operation and management of Taishan Nuclear Power
Station Phase | project, and the ultimate responsibility of nuclear Safety.

® Taishan Nuclear Power Joint Venture Co_, Ltd. is invested by CGNPC and EDF,
and proportion is 70% and 30% respectively.
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A (70 TNRIVC B 3 B — T = A S AT T
Cooperation in Construction

Taishan Project follows a mode of Sino-foreign cooperation in construction
with engineering of nuclear power plant and manufacturing of equipment
under co-responsibilities of Sino-French enterprises.

Consortium of AREVA, CNPEC and CHPDC leaded by AREVAIS
responsible for supply and engineering contracts of NI

Consortium of ALSTOM and DEC is respaonsible for engineering and
procurement contracts of TG.

Other parts of construction are under the responsibilities of domestic
enterprises.

24

awes () TNRPIVC B A [ R — = AR AT TR
Task Sharing
Equipment Unit1 Unit2
> Mitsubishi Heavy Industries
v
RP (MHD) DEC
SG Chalon (France) DEC/SEC
Pressurizer Chalon (France) DEC
Reactorinternals SKODA (Czechoslovakia) SEC
CRDM Jeumont (France) Jeumont (France) / SEC
Primary pump Jeumont (France) / DEC Jeumont (France) /DEC
Heavy supports DEC DEC
Note: NI Primary Equipment localization ratio reaches 50%.
In the charge of overseas company, Sino-foreign joint cooperation;
In the charge of domestic company.
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awsa (70 TNRIVC

QR FTR

Equipment Unit1l Unit 2
HP/MP cylinder ALSTOM/DEC DEC
1#LP cylinder ALSTOM/DEC DEC
24LPcylinder | DEC (rotorwelding excluded) DEC
3#LPcylinder | DEC (rotorwelding excluded) DEC
Generator rotor DEC (coil excluded) DEC
Generatorstator | nrC (wedgeslotexcluded) DEC
Exciter DEC DEC
Note: for the Turbine generator units engineering and procurement, the share of Chinese
companies accounts for2/3.
Sino-foreign joint cooperation: In the charge of domestic company.

awas () TNRIVC

Il Arra
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coD

2007-9-1
‘ TG sOC
LOI+6

CIFCD
=NIFCD @

2013-12-31

CFT HFT FLG '

Cl Construction & Erection (43+1)m |

Traveling Crane Avallable. .
FCD#21.5 &

Pumping Station FCD

@ 2009-12-1

BOPF Pumping
Statlon

FCD+31,2012-3-31
NI FCD

Dome lifting —. =
FeD+20 (O ()

mping Station Flooding
FCD+33
Jom

~ Completion of 1# Uhdiréa Tunne!

RPV Site Delivery

.. Lubricant Oll Flushing
© FCD#37.5
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Content

Project Main Tasks
Introductio in 2011

awses () TNRIVC B A0 [ R — = 4R A e AR AT T8

Completion status of Level 1 Milestones

Unit 1# Unit2 #
SN Milistones Completed Planned | Completed
I B e Date Date

1 | Signatureof NI EP contract | 2007-11-26 2007-11-26 = =

2 | Signature of TGP contract 2008-02-28 2008-02-28 - T

3 |NIFCD 20090901 2009-10-26 20100701 |2010-04-15

4 CIFCD 20090901 20090901 20100701 |2010-03-13

5 HPX FCD 2009-12-01 2009-11-26 = =
TG pedestal start _

6 COnSEG 2010-02-01 2010-01-15 2010-12-01 | 20100901
NI erection start (HL*

7 pipeine) 2010-11-01 2010-11-01 20110901
Demineralized water

8 | production system (SDA) 2011-06-15 2011-06-15 = =
commissioning start
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Project Design
1#turbine hall CW drawings issuance basically completed.
Image progress of 1#HM design Image progress of 2HHIM design

. a
e R ¥ th e [/V
r N\ /

. N e
- ( |
i :
= 4 -
A h —_ =
i 2 2 — i ‘
0l HGO gallery B ey @ sty 3
O I =™ a™ B el
g i L b
I Drawings issued M Daawiags issucd mDawings planned
awss () TNPIVC B i 0 B — A = A e AT TR

Equipment Manufacture

¢ Main equipments for unit #1 and #2 are under process of manufacture. Quality
and progress are controllable.

@ Cl and BOP auxiliary equipment manufacture is basically in normal progress.

Unit #1 Reactor Pressurize Vessel- Mitsubishi Japan Unit#1 Steam Generator—-Chalon France

64



MDEP Conference Proceedings 2011

awas (70 TNRIVC B 05 AR — = AR AR AR AT T

awsa (70 TNRIVC A9 R — = A AR A T

ABird-eye View of Unit 1
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| EEREG e

J']

@ Unit 1 HRA CW: Steel liner and inner containment in HR Building have
satisfied requirement of dome lifting (+42.9m). Construction on the 7th
layer of out containment has completed. 55% of concrete was poured for
+19.50m platform. NI surrounding buildings are under construction according
to updated schedule.

awas () TNRIVC B i 05 AR — = AR R AR T

e

== "': i)

@ Unit 1 CI CW: HM raft has been completed. Retaining wall and steel structure
are under construction; central support of TG pedestal has been completed.
Construction starts for the operating platform.

)

T Sire comstrucnion progress BBDzauiaps S5uance propress
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@ Unit 1 HPX CW: Construction has been completed for the volute in pump
house, -13.75m to -10.5mraft is under construction; the drum screen raft and
up to -10.5m wall are completed.

Image progress of 1#HPX

i i |

| Site construction progress
I O =vings issuance progress i &
awma () TNRIVC B N B — = AR AT TR
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Site Construction

¢ Unit 2 HRA CW: The 6th layer of steel liner cylinder is lifted, the 2nd layer of
outer containment and 4th layer of inner containment are completed; 80% of -
2.30m~ +1.50m spreading area in internal structure is completed; rebar
binding is being carried out in -2.30m non-spreading area.

= "?'

awaas ()0 TNRIVC B0 AR — = A AR AT T

Site Construction
® Unit 2 CI CW: Pressurizing test and backfilling are completed for HGO gallery

in HM. HM raft and TG pedestal are under construction.

Image progress of 2HHM

A

ol HGO gallery | |
SN (wnder HM) u
® 4 =y

W Site constructson progress Bl Doawings issuance progress
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® Unit2 HPX CW: Inlet géllery is completed. -13.75m raft is under construction;
drum screen raft is completed, and wall is being constructed up to -10.5m.

Image progress of 2#HPX

[l Site consruction progress
I D:awings issuance progres

awss () TNRIVC B 05 R — = AR AR A T

® Seabed tunnel: 2693 segments have been completed (2708 segments for one
tunnel), accounting for 99% of the total.
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awsas (70 TNRIVC

Erection in NI was carried out on schedule on November 1st, 2010. 105102
points of erection has been done up to now.

QR FTR

The commissioning organization was established in February of 2011 and has
started its operation. On June 15th 2011, commissioning was carried out on
schedule for the first processing system (SDA1).

awss () TNRIVC

BN R=REBFTF TR

CPRIONO
toadback

dntabase

OL3 design
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- : & | IEDF exy ANP feedback reparts :‘ASIULS
2 — - ‘arcign echnical
Il:DI' feedbsck sheets ALSTOM feedback report upport seait

J

analysis, lakes measures
& implements

Company orgunizes  $

Important

Dept, organizes analysis,
takes measures &

implements
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Technology Innovation

As the third EPR project in the world, Taishan Project
referred to the experience from previous two projects,
organized meticulously and overcame technical
difficulties happened in construction, carried out
innovative construction process such as mass
concrete placing and modular construction in NI
steel liner, created healthy experience for nuclear
power construction in China.

awas () TNRIVC B0 AR — = A AR AT T

9200 = concrote

Utilization of advanced
construction techniques

Mass concrete single lift pouring

The mass concrete was placed as a
single lift, and is very successful.
9200m3 concrete was poured at one
time for NI raft; 5600m3 concrete was
poured at one time for TG pedestal R 2% e
foundation.
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Utilization of advanced
construction teclmiqm

Steel liner modularized lifting
erection technique

1# NI steel liner module No. 1 was

module and lifting rigs amounts to

travelling under 800t load.

successfully lifted on Mar.20th 2010. The
top diameter and bottom diameter of this
module is respectively 46.8m and 44.96m,
with a height of 5m and a deadweight of
78t. The total weight of grid lifting device,

approx.115t. A series of momentous
technique innovations such as the use of
grid lifting device and crawler crane

BN TTR

and

awas () TNRIVC

issues.

task.

construction.

Project Coordination Mechanism

Top Management Coordination: In order to build a world-class nuclear power
station in TSNP, CGNPC impelled main construction parties of TSNP (
CNECC, CSCEC, DEC, Shanghai Electric, AREVA, EDF and ALSTOM) to
establish top management coordination mechanism, negotiated and proposed
benchmarking project guideline, coordinated regularly for solutions of important

Dedicated Coordination Mechanism: Regular coordination mechanism was
established for critical paths and difficulties in project construction. Top
management of owner and contractor participate and push forward dedicated

Main Contract Coordination Meeting: Coordination meetings are held for
difficulties and problems happened in implementation of design and supply
contract for NI & Cl , and in technical preparation and organization of NI

BN R=REBFTF TR
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Project Coordination Mechanism

O emmma»uu:—aﬂ ‘

Ny s

*nll ]
T L T

awas (50 TNEIVC B [ B — T = A e R AT T

EPR Showcase Project Indicators

»  Statistics forthe Implementation Status of Taishan EPR Showcase Project
Indicators {Up to the end of June of 2011)

Field Result Indicator status
Mortality rate per100,000 persons=0 *E}
Rate of safety accidentper 200,000 man-hours y
Safety control g ty P ; 0.0302
Fire accident times)= 0 i 0
Rate of implementation of experience feedhack
from major quality events of other EPR project 100%
Quality control under construction
Recurrence of Major quality events in other EFR 0

projects under construction=10

ki
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awas () TNRIVC B i AR — T = AR AR AT TR

EPR Showcase Project Indicators

Field Result Indicator status

Rate of on-schedule achievement of level |

projectmilestones =100% 100%
Schedule control Ratg of op-scht_adule achie\-'er/nent of level ll 75%

enagineering milestones = 80%

Rate of on-schedule achievementof level |l 70%

construction milestones = 85%

Overall cost of the project (cost of completingthe

Costcontrol project) = approved overall budget meset (he requirement
Note: the green color stands for meeting requirement orimplementing smoothly as
required by the indicators; stands for slightly deviating from the

indicator but no great impact; the red color stands for great deviating from the
indicator and needs attention.

awses () TNRIVC B A0 [ R — = 4R A e AR AT T8

Content

Project Project
Introductio Progress
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Level1 Milestones in 2011

SN Level 1 Milestones Scheduled target
1 1#NI dome lifting -

2 1#RPV delivery 2011-11-30

3 1#NI polar crane available 2011-12-15

4 2#NI erection start 2011-09-01

5 1#Cl main traveling crane available 2011-12-15

6 1#turbine LP2 module delivery 2011-10-15

awas () TNRIVC

RGN R=RIBEFTE

THE END
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SESSION 3

MDEP ACTIVITIES AND ACCOMPLISHMENTS OF THE DIGITAL  INSTRUMENTATION
AND CONTROL WORKING GROUP (DICWG)
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SESSION 3SUMMARY

Mr. Petteri Tiippana, Finland STC member, STWKaired this session. The following persons made
remarks and/or gave presentations on the status ofistheespecific working groups on Digital
Instrumentation and Control (DICWG)

1 Dan SantosUS NRC, chair of the DICWG, gave a presentation of the curseatus of the
DICWG work and its perspectives;

1 JeanPaul Bouard, International Electrotechnical Commission (IEC), IEC SC45A secretary, gave
a presentation of the IEC and nuclear 1&C standards;

1 Kook Hun Kim, vicepresident of Doosan Heavy Industries armh§ruction, gave a presentation
of Doosan and their work on DI&C;

1 Bob Jennings, Office for Nuclear Regulation (ONR), UK STC memipade remarks on some
issues in digital 1&C system design from tperspective of both the MDEP STC member and
the UK reguétor.

Included in the presentation regarding the DICW@rk was the current status of the thirteen
common positionsthree of whichwer e publ i shed on the NEA6s MDEP
software tools and communications. Close interactions wetieeed with IEC, the Institute of Electrical
and Electronics Engineers (IEEE) and the International Atomic Energy Agency (IAEA) to maximise the
improvement and the convergence of digital instrumentation and control standards regarding the DICWG
positions.

The IEC representative presented the overall IEC background, highlighting the high number of
countries participating in their work and the wide range of topics coveledilso mentioned thahé
interactionsof the international entitiesvith the MDEPdemonstrated the effort toward the harmonisation
of 1&C standards.

The Doosan representatigave a description of itsxperiencan digital instrumentation and control
in terms of R&D projects and manufacturing of thactors under constructidde concluded with stating
the benefits of setting up common regulatory positions and the negative consequences of divergences of
standards.

Bob Jennings mentioned the importance of operational profile gretfiermancef 1&C system, and
also stressed the impomtze of safety classification issue. He concluded his remarks with acknowledgment
of the benefits from the contributions made by the US on AP 1000 as well as the contributions by Finland
and France on EPR.

There were questions and answers between the nmedi@ndpanelistson the following: MDEP
initiatives for safety classification issue; possibility of common position on integrity of supply chains of
digital I&C components; efforts to develop standards to capture a new technology; verification of software
reliability during operational phase.
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As to the safety classification issue, MDEmput to draft IAEA safety guide dealing with the issue
was mentionedThe DICWGs ongoing efforts to establish common positions on integrity of digital 1&C
componentssoftware reliability throughout life cycle, and new technologies was addressed. In terms of
setting safety guides on new technologies, it was noted that the MDEP common positions, unlige SDOs
detailed technical standards, were fundamental safety priadipteture.
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Digital Instrumentation and Control Working Group

Dan Santos, Chair of the DICWG, US NRC

r\ \NgA._ @) |"'[i l

"
e

OECD hhths «

2nd Multinational Design
Evaluation Program (MDEP)
Conference on New Reactor
Design Activities
Daniel Santos
Chair of Digital I&C Working Group (DICWG)
September 15, 2011
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(:) NEA Overview of DICWG Q” ||:!: ]

CECD hath

« Current Members
- Canada, China, Finland, France, Japan,
Republic of Korea, Russian Federation, South
Africa, United Kingdom, and the United
States

« Collaboration with
« TAEA
« IEC
« IEEE

« NEA providing technical secretariat
support

QNEA | DICWG MEMBERS @) 5
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ner

DICWG MEMBERS

@) i

THUN, Gabart Canada BESTER, Do South Aica
22V0S, Marce PETLANE, Bamard 2
LOJK, Roban ROKITA, Siavek
NEWLAND, Cawd
FU, 3R Thna JENNINGS, 505 UneEd
=AD, Xiantzng TATE, Richard “ngdom
WANG, Znongqiu YATES, 500
YIN, Dagan
JOHANSSON, Mica Finand Z=ANG, D2ama Unizd Stass
VALTONEN, %2ijo SANTOS, Daniel (Chalr)
WAHLSTROM, @m WILLIAMS, Donna
ASHCRAFT, Joseon
SRONSART, Pripps Francz JORNSON, Gary AZA
GASSINO, Jaan
REGNIER, Pascal
MO, Juchird Japan SOUARD, c2an-"au I=C
NAGAE, Hirosnt
TAKITA, M3zam!
KAWAGUCH, 20
1, S2ong Hyun Repuoic of | AGGARVIAL, Saten EEE
Xorea
GONCHUKOV, Vickor Ruzsan SURK=ART, Lawrancs NEA
GRISHMANOVSKAYA, Fegargton | <M, Syung Soon
Anna
KLOPKOV, \aary
£y @)
\ 3 NEA Key Objectives ) I'L:E ,I
Naucinar Energy Agancy OECD &R

« Enhance regulatory cooperation

« Identify similarities and differences

+ Make progress towards
harmonization/convergence of standards

+ Development of generic common
positions to address issues related to
DI&C systems
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OCECD

» Published three positions on Simplicity, Software
Tools, and Communications

« Identified and progressing on 10 other positions

+ Correspondenceto IEC and IEEE identifying common
issues

» Provided feedback at the IEEE Nuclear Power
Engineering Committee (NPEC) for 4 potential new
IEEE standards

+ Performed study of the various I&C safety
classifications

+ Established and maintainthe MDEP library for the DICWG

fj\NEA - Quick Inquiries @» |$ ;I

OECD

» Astructured and efficient method for soliciting and
sharing of expertknowledge, regulatory documents,
operating experience and lessons learned

+ Facilitate identification of new generic common
positions
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L) NEA DICWG Common Positions g» hﬁ,
Rt Ton] ) W
Generic Common Positions Lead
1. Software Common Cause Failuresin Safety Systems us./
Canada
2. Software Tools for the Development of Software for Safety UK.
Systems— NEA public website
3. Verification and Validation throughout the life cycle of safety Japan
systems using digital computers
4. Complex Electronics France
5. Data Communication Independence — NEA public website Korea
6. Simplicity in Design — NEA public website us.

7. Qualification of Industrial Digital Devices of Limited Functionality |IAEA
for Use in Safety Applications

{‘\NEA DICWG Common Positions @) l"-%:,,
oty e Jovee OECD h%h
Generic Common Positions Lead

8. SafetyIssues Related to Interactions Between Safety and Security | U.S.

9. System Architectural Considerations for Systems Classified at the |IAEA
Highest Safety Level— early stages

10. Configuration Management for Software — early stages Finland

11. Factoryand Site Acceptance Testing — early stages Russian
Federation

12. Copingwith CCF— earlystages France /
UK.

13. Surveillance Testing— early stages Korea
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’F\NEA...;..., IAEA, IEC, and IEEE @) |§![§ ]

OECD

Evaluated relevant standards for similarities
and differences

Encourage IEEE and IEC to work on joint-
logo standards

Provided feedback to |IEEE proposed
standards for |&C

Planning to review IAEA Safety Guide for
Instrumentation and Control Systems in
Nuclear Power Plants

/‘c\\NEA,_,.,,H Challenges @» 'g.[' ’l

CECD
Agreement on common terminology

Differences in regulatory practices,
standards, regulations, reactor designs, and
experience

Differences in classification schemes and
overall safety approach

86




MDEP Conference Proceedings120

[ ‘\NE’.".. _ Path Forward @) |:‘-;E ,I

OECD

* Continued timely sharing of information and
cooperation among members including frequent
interactions with design-specific DICWG, other
MDEP working groups, and STC.

+ Continued development of generic common
positions

+ |dentify researchneeds forareas where working
group concludes thatthe current level of technical
knowledge is insufficientto supportestablishment

of a common position

» Continued coordination of convergence and
harmonization of standards

£ YNEA  QUESTIONS/CONTACTS ggg 51

MDEP DICWG Chair — Daniel Santos,
Daniel.Santos@nrc.gov

NEA technical secretariat - Byung-soon Kim byung-
soon.kKim@oecd.org

MDEP url for generic common positions,
http ://www.oecd-nea.org/mdep/common-

positions/dic.html
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IEC SC45A

JeanPaul Bouard|EC SC45ASecretary, IEC

IEC/SC45A

International standards for
I&C used in nuclear
facilities

Jean-PaulBOUARD
IEC/SC45A Secretary

OECD/MDEF Conference
Paris, 14-15 September 2011
15
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Who are we (1/2) ...

e One of the oldest international standard body (1906) : 81 countries
members, In the world: 80% population,95% electrical energy, 50% trade

e Electrotechnology domain covered by 175 Technical Committees and
Sub-Committees

e |EC at International level
« ISOATU/NEC sister organizations
« WTO, TBT agreement recognising|SO/IEC standards
« |EC/IAEA collaborationagreement
« |[EC/CENELEC collaboration agreement
« |IEC/IEEE collaborationagreement
« Collaborationwith OECD(MDEP project)

OECD/MDEF Conference
Paris, 14-15 September 2011
45

Who are we (2/2) ...

o |[EC/TC45 (Nuclear Instrumentation) and its two SCs :
45A (I&C of nuclear facilities) and 45B (Radiation
monitoring instrumentation)

o |[EC/SC45A (Instrumentation and control of nuclear
facilities)
e 150 experts from the 20 major nuclear supporting countries
e 7 active Working Groups
¢ Standard portfolio of 65 standards continuously maintained
OECD/MDEP Conference

Paris, 14-15 September 2011
A5

90



MDEP Conference Proceedings120

139 How do we work ...

e Transparent, traceable, consensus based
e 3 stages of approval and 4 stages for comment

e All the actors represented in the technical
debate (SAs, operators, vendors)

e National Committees vote and comment

e 4 years in average to develop a standard

e For more information on those general
aspects go to http:\www.iec.ch

OECD/MDEF Conference
Paris, 14-15 September 2011
45

Many successful collaborations
1EC [ SRy

going on with objectives of
requirements harmonization ...

o |[EC/SC45A implement technically IAEA safety principles for
I&C in detall in industrial standards using IAEA safety glossary

e 12|EC/SC45A standards are already endorsed without
modification in Europe and published as national standards in
31 European countries

e 8IEC/IEEE standards are currently developed in collaboration
with IEEE/NPEC

e |nvitation of the IEC/SC45A to the OECD/MDEP/DICWG
meetings, integration of 13 IEC/SC45A standards in the MDEP
library for consideration

OECD/MDEF Conference
Paris, 14-15 September 2011
N5
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Doosan Heavy Industries and Construction

KookHun Kim, VicePresident, Doosan Heavy Industries and Construction

Doosan Heavy Industries & Construction

Doosan’s Nuclear |I&C
system

DoosanHeavy Industries & Construction
Kook Hun Kim, Ph.D
kookhun.kim@doosan.com

2nd MDEP Conference on New Reactor Design Activities
Panel Discussion on Digital 1&C Topics
OECD Conference Centre
15-16 September 2011
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Contents
1.Korea’s NPP status

2.DOOSAN’s Facility
3.Doosan Digital I&C Experience
4.Suggestions

Korea’s NPP status & Korea Map
O Korea's NPP status (July 2011)
—21 units operating —Ulchin Nuclesr Power Site
—7 units under construction #1,2,3,4,5.6
-8 units planned —Shin-Ulchin #1,2
p— U
AT £1.91 4 —Wolzong Nuclear Power Site
EARALIAL £1,2,3,4,5.6
—Shin-Wolsong £1,2
—Yongswang —Kori Nuclear Power Site
Nuclear Power Site 21,234
£12.3,45,6 —Shin-Kori 1
~Shin-Kori #2,3,4
Coesan Heavy Indestries & Canstruction - NP Plased
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DOOSAN’s Facility

O INTEGRAGED MANUFACTURING COMPLEX
DOO SAN has an integrated manufacturing facility whichis capable of from raw material
production to final assembly of components for Power Plants in Changwon, Korea.

Total Area: 1,100 acree
Floor Space : 137 acree

Doosan Digital I&C Experience
O National R&D Project : KNIC $(2001.7 ~ 2008.4)

OKINS SER

+ Acquisition of Safety Evaluation Report from KINS{Korea Institute of Nuclear Safety)
» Flant Protection System, Engineered Safety Featu res-Componem Control System, Reactor Core Protection
System, Class-1E Programmable Logic Controller{0S/2/18)

O IAEA Review
» Objective ’

« Improve the scceptance and reliability of the DOOSAN |&C system.
+ Assist in developing 3 firm design basis for projects in the domestic and international markets

O Strength of Doosan I&C

[ 9 Pre-instailation validation using integrated performance and validation test facilty

+ Third party review and KINS safety evaluation during RED phass.

+ Application of PLDs adevelopment process that is similar to the software development process.

» Application of TTL logic downstream of the main priority logic(diversity policy)

- Ey _é%lesffznce sct’fmé:tureof P;’S( 2 bistable processor and 2 coincidence processor per each channel) &
;" Design of the control rod control system eliminating single point vulinerability.

@ Coasan Heavy Indestries & Canstrution 4
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Doosan Digital I&C Experience
O Shin-Ulchin #1, 2 under manufacturing

O Centrol Rod System(CRCS/ICEDM-CS)
* Contracted 12 units.
* 4units supplied.
* Main Features
- Eliminate SPVs
1)Doublz & DC Holder : Never drop the CEAs except RPCSor PPS
2)Full redundant Design : Any single failure will not affect the normal operation
— Enhance the Operability & Maintainability
1) MTP MM : Easily Find the Root Cause
2) Drawertyp= PCM

O ASTS{Automatic seismic trip system)
* Contracted 20 units(Kori 4 units, Yonggwang 6 units, Wolsong 4 units, Ulchin 6 units)
* 4units supplied.

@ Doasan Heavy Indestries & Canstruction &

Suggestions(based on Doosan experience)

* From 2008 to 2010,
AREVA, Westinghouse &
EDF suggested and
commentedissuesin
the view point of
supplier/vendor/system
designer

slow start, long stride & high
propulsion, finish spurtor quick
start, early propulsion &
manages the race

System designeris
different from each other

= Safety(best
performance) could
be changed
according to design
and operation
principle

@ Coasan Heavy Indestries & Canstrution s
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Suggestions(based on Doosan experience)

= [t is important to harmonize existing regulatory environment. However it
takes long and difficult work

= As a more effective way, it is better to develop a common regulatory
position(ex. cyber security, FPGA based controller, CGID)

= There was a drastic change in some standards(ex. EPRITR 102323), which
could burden nuclear vendors.

|

| \

u\ | |
S [

s

Lo L iy Vomy

@ Dousan Heavy | "‘;\‘w' E.OD x
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SESSION4

MDEP ACTIVITIES AND ACCOMPLISHMENTS OF THE MECHANICAL CODES AND
STANDARDS WORKING GROUP (CSWG)

99



MDEP Conference Proceedings120

100



MDEP Conference Proceedings120

SESSION 4 SUMMARY

Mr. Peter Bester South African Policy Groupepresentativechaired this sessiormhe following
personsmade remarksnd/or gave presentations on ttatus of the issugpecific working groups on
mechanical Codes and Standards Working Group (CSWG):

T Xuejun Wei, Canadian Nuclear Safety Commission (CNSC), Chair of the CSWG, gave a
presentation on the work of the CSWG;

91 Dr. Kiyoharu Abe, Japan Nuclear EggrSafety Orgaisation (JNES), dpan STC member;

1 Bo Tang, National Nuclear Safety Administration (NNSA), China PG and STC member, gave a
presentation on the use of codes and standards in China;

1 Rick Swayne, vice president of the American Society of Mechakingineers (ASME), gave a
presentation on the SDOs code comparison project;

1 Masaki Morishita, deputy director general of Japan Atomic Energy Agency (JAEA), Japan
Society of Mechanical Engineers representative (JSME), gave a presentation on JSME
perspeciie on the code comparison project;

9 Cécile Laugier, president of the French Association for the rules governing the Design,
Construction and Operating Supervision of the Equipment Items for Electro Nuclear Boilers
(AFCEN), gave a presentation on the codmparison perspectives

1 Nawal Prinja, technical director of AMEC/Hindustan Construction Company (HCC),
WNA/CORDEL representativegave a presentation of WNA and the code comparison project
from the CORDEL point of view

The presentation given regarding B8WGstatusoutlined the ultimate goal of the working group to
achieve harmonisation of code requirements for design and construction of pressinieg components.
Steps to be taken are at first the establishment of fundamental attributes, thereubkiprdent into
essential safety referencésince renamed to essential performance guidelines of pressure boundary
componentspand finally the convergencef the code and standards, with the major involvement of the
standard development organisations. TU®WVG already drafted the fundamental attributes and essential
elements and the essential safety referedoesments A great benefiof the MDEP CSWG workvas
bringing together the SDOshoc onduct ed a comparison of ecadeh coul
thus setting strong basis to further move toward harmonisation of codes. The presentation highlighted the
effort of the CSWG for preventing further divergence of the codes and for reconciling current codes and
regulatory practices.

The representativef NNSA presented how mechanical codes and standards are usszhéing

Chinese power plants. At first, nuclear power plants and their components were built according to foreign
codes in force in the countries of vendors and to codes related to nearradilities. Presently, French
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RCGM code is used for the construction of CPR1000 NPPs, which are derived from French NPPs, and for
EPR NPPs, and ASME is used for the construction of AP1000 NPPs. Concern is given to the use of several
codes in the sampower plant, e.g. when RCK is followed for the construction and ASME for the
manufacturing of components, notably when there are interfaces between the two. Another example is
when a component is manufactured according to fC@nd must be inspected folling ASME.
Furthermore, China will develop its own codes and standards.

The presentation on the SDOs project on the comparison of codes from ASME, AFCEN, JSME,
KEA, CSA and NIKIET, initiated by the VICWG, first highlighted the goal of identifying the differences
between the codes for manufacturing class 1 components. Theefmat is planned to be available in
early 2012 Secondlythe comparison identifiethe major differences between ASME and others codes,
such aghe scope of application of the codes, go@lity assurance requirements (ASME NQAISO and
IAEA for RCC-M), and the specification of Canadian code for thecific types of reactors. The
representative from JSME narrowed the comparison to the conclusions regarding §SMEASME.
Differences are mainly that some ASME topics are not addressed in JSME and there are different
references for quality assurance. The presentation concluded that next steps, harmonisation of existing
codes and preclusion of further divergence, néedcontinuation of regular meetings and discussions
between SDOs, the CSWG awtNA CORDEL.

The AFCEN representative also emphasised the fact that harmonisation would be beneficial for
allowing compatibility in practices and acceptance of componentislwioe. As some codes are updated
with regulator inspection results and utilities involvement, cultural and legal differences were found to be
dominants. Therefore, safety authorities will have to play a significant role in allowing mutual recognition
of different codes and standards.

The WNA CORDEL representative presented the World Nuclear Association organisation and
underlined the economic advantages and additional safety layers that would follow from harmonisation of
international requirements and start¥arThrough its 2011 programme plan, CORDEL supported MDEP
and the SDOs effort toward their goal. After examination of code comparison to date, CORDEL proposed
to set up a pilot project focused on codes and standards related to technical design, meshalestable
and analysis methods, and personnel qualifications.

MDEP representatives congratulated the SDOs on the codes comparison work and urged timely
publication of the report ahassociated comparison tablése MDEP representatives also encoerhg
close communication between the SDOs, WNA CORDEL, and the CSWG regarding the steps being taken
for harmonisation and to limit significant future code divergences.
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Codes and Standards Working Group

Xuejun Wei, Chair of the CSWG, CNSC

Agence pour I'énergie

Nuclear Energy Agency OECD

Multinational Design Evaluation Programme
(MDEP)

Issue Specific - Codes and Standards Working Group
(CSWG)

Xuejun Wei, Chair-CSWG
Canadian Nuclear Safety Commission

NEA - MDEP Conference, Paris September 15-16, 2011
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'.\A\C:\/' NEA Nuclear Energy Agency éfg

Contents

- CSWG Members & Cooperation organizations
- CSWG Ultimate Goal

- General Approach, Work Plan, and Activities
- Status/Achievement

- Conclusions

Agence pour I'énergie nucléalre
Nuclear Energy Agency

(@

OeD

CSWG Members & Cooperation organizations

¢ CSWG members: the United States, Japan, France. Finland, Russian
Federation, Korea, the United Kingdom, South Africa, China, and Canada.

¢ Technical secretaniat: OECD Nuclear Energy Agency (NEA)

¢ Cooperation organizations: the Standard Development Organizations (SDOs)
and WNA CORDEL working group.

SDOs : ASME, JSME, KEA, CSA, AFCEN, andNIKIET (as the Russian
designated organizationto camny out the Code companson)

¢ IAEA takespartin the CSWG meetings.
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) (”“x' AEN Agence pour I'énergie nucleaire
L INEA Nuclear Energy Agency

~

@

CSWG Ultimate Goal

» CSWQG ultimate goal is harmonization of code requirements for
design and construction of pressure-retaining components.

» CSWQG preliminary definitions:

Harmonization: Establishing a framework for convergence and for
reconciliation of differencesin code requirements.

Convergence: Increasing the areas identified as same or equivalent
while reducing the areas of difference.

Reconciliation: Developing MDEP positions for mutual recognition of
differences.

Agence pour I'énergie nuclés ire
Nuclear Energy Agency

«

OeD

General Approach

* General Guidance and Common Code Aspects — Current Focus
Referenced as anintemational basisin:
1) Studyingthe possibility ofusing a foreign code;
2) Preventing further code divergence:
3) Developing/maintaining technicalregulatory guidelines in each country.

* Harmonization of Code Requirements - Current Focus
1) Convergenceis limited to technical differences. Convergence of
administrative differencesis very difficult asthey have cultural, historical,
industrial andlegal backgroundsin each country.
2) Administrative differences could be harmonized through reconciliation.

* Application of code to components - In Consideration
1) Regulatory practicein using code
2) Code classification of components
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). (’-\ DAEN Agence pour I'énergie nucles
';‘\—; INEA Nuclear Energy Agency
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@

{ Framework of =
CodeHierarcny) | Hierarchy
Top Fundamental |[. Establishes overarching requirements {fundamental attributes) for the design
Level Attributes and construction of nuclear power plant pressure-retsining components.
M *  The Essentizi Safety References can be developed through:
Essential 1) Evalusting codes similarities, and identifying common essences;
2) Anzlyzing codes differences, and ientfying underying common 3spects;
Middie Safety 3) Assessing codes differences, considering the regquirements of other code
L=vae! | References provisions and/or referenced standards, and then identifying actual
COmMmMOon 35pects.
. Erge Erences - 5 € Spprosch
1) Trial convergence: Help CORDEL/SDOs in identifying a few code
Codes sirements where differences have the most impact and are easier for
achieving conv: =, Solicit themtotake =1 step for converging
gottom | and Standards these identified differences;
Lavel 2) Encourage SDOs to incorporate the converged portion into their own codes;
3) Increase the areas of code convergence step-by-step.
! \ «  Prevent/minimize further divergence
+ Reconcile code differences, and establish 3 process to use foreign codes s

>

/:/(«,:,  AEN Agence pour I'énergie nucles
A INEA Nuclear Energy Agency

1) Fundamental Attributes - Top level

components in nuclear power plants.

radiation.

protection.

» Provides overarching requirements (fundamental attributes)
for designing and constructing pressure-retaining

» Be developed through “top-down” approach starting from
TAEA’s Fundamental Safety Objective: to protect people
and the environment from hammful effects of ionizing

* Covers the areas of design, material, fabrication and
installation, examination, testing. and over-pressure

«

OeD

106




MDEP Conference Proceedings120

Agence pour I'énergie nucléaire
Nuclear Energy Agency

@

2) Essential Safety References — Middie level

+ Establish mid-level guidance to identify the common code aspects.

* Be developed through “bottom-up” approach based on the
evaluation and analysis of code similanties and differences:

1) Evaluating code similarities, and identifying common essences;
2) Assessing code differences, considering the requirements of other
code provisions and/or referenced standards, and then identifying

actual common aspects;
3) Analvzing code differences, and identifving underlying common

aspects.

» All codes comply with the Essential Safety References if fully
implemented or supplemented with referenced industrv standards.

«

e
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3) Convergence of code difference — Bottom level

» Stepwise approach - for existing code:
1) Trial convergence: Help CORDEL/SDOs in identifving a few
code requirements where differences have the most impact and
are easier for achieving convergence; Solicit them to take a
further step for converging these differences. If succeed, then
2)Encourage SDOs to incorporate the converged portion into

their own codes
3) Increase the areas of code convergence step-by-step

« CORDEL “Pilot Project” is coincidentlv similar to the Ist
step of CSWG Convergence approach, the “Trial
Convergence”.
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4) Prevent further divergence — Bottom level

» Forrevision of existing code
Code is a comprehensive, living document that is continually
being updated to mcorporate the improved understanding and the
accumulated operational experience. CSWG encourages SDOs
to communicates with each other and develop a strategy to
minimize the code differences during code revision.

* Fordevelopment of new code
Some countries are considering to develop their own codes.
CSWG encourages these countries to study the existing codes
carefully and minimize the potential differences between new
codes and the existing codes.
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5) Reconciliation of Code Differences — Bottom level

Reconciliation of code differenceswill be performed throughthe following
approaches:

» Technical differences: reconciled by demonstrating that 1) The different
requirements provide an equivalent level of quality and safety: or 2) A
comparatively looser provision in one code is compensated by other more
stringent provision(s) of the code. and the full implementation of the code
still results in an equivalent quality and safety.

» Differences not addressed in one Code: reconciled by showing how the
requirementis addressed elsewhere or justifying why it is notnecessary.

» Administrative differences: reconciled by establishing MDEP positions for
identifying which codesand/orrules are applicable under various scenarios.
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Code Harmonization - Very Challenging Work

* Codeis a very comprehensive document; an individual provision
usually is related to, or conditioned by, many other provisions. Code
needs to be studied or used as a whole package.

* Code considers all safety aspects, and balances or optimizes all safety
requirements. “The better, the safer” is not always true in reactor
design.

* Code references many other industry standards which are different
from country to country.

* Regulatory requirements canresult in code variation; regulatory
requirements also supplement code requirements. Each country has a
unique regulatory system.

* Code hasthe backgound of culture and human performance, which
are different in each country and are not fully documented.
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Status and Accomplishments

(including SDOs code comparison work and CORDEL effort on
code convergence)
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1. General Approach and Activity Plan
(completed and on-going)

» Established a general approach and developed a framework with
3-level hierarchy for achieving code harmonization.

» Established a regular communication process for information
exchange and discussion.

SDOs noted in a meeting: the MDEP effort resulted in the SDOs
talking to each other and becoming familiar with each other’s code,
code organizations, and code philosophy. All SDOs found this as an
unexpected significant benefit from performing the code comparisons
and discussing the differences.
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2. SDOsPhasesI & II Code Comparison
(close to completion)

» Phases I & II code comparisons in Canada, France, Japan,
Korea and Russia are complete.

» ASME has integrated all code comparison reports and
results into a Final Report.

» This Final Report is being reviewed to ensure consistency,
and then agreed and endorsed by each SDO.

» The Final Report is expected to be available by the end of
vear 2011.
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Significance of Code Comparison

+ Identifies the extent of similarities and differences between each
country’s code to the ASME Code;

¢ Gives CSWG an insight into the background. history, and
philosophy of each code;

» Provides a basis for CSWG to develop a general approach and a
framework for achieving code harmonization;

» Represents the first step of many toward CSWG ultimate goal.

111



