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Foreword

The Multinational Design Evaluation Programme (MDEP) is a unique eleven-nation initiative being
undertaken by national regulatory authorities from Canada, China, Finland, France, India, Japan, Republic
of Korea, the Russian Federation, South Africa, the United Kingdom, and the United States with the
purposes of co-operating on safety design reviews of new reactors and indentifying opportunities to
harmonise and converge on safety licensing review practices and requirements. The OECD NEA has been
chosen to provide the technical secretariat support. The International Atomic Energy Agency participates
in many of the MDEP activities.

Started in 2007 with co-operation on various pilot project issues, the MDEP’s expected outcomes are:
(1) improved effectiveness and efficiency of regulatory safety design reviews, (2) increased quality of
safety assessments, and (3) identified areas for the convergence of regulatory requirements and practices.
Making each regulator 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 closer co-ordination on harmonisation and
convergence issues such as digital instrumentation and control, mechanical codes and standards, and
vendor inspections. The MDEP is currently a long-term 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 directed the NEA to co-ordinate the
second conference on 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 from these stakeholders regarding recommendations on how to co-operate
more efficiently on new reactor design reviews and to encourage standardisation and harmonisation on
regulatory requirements and practices. Another key aspect of this conference was to allow the various
industry stakeholders to share their activities on new reactor designs and standardisation efforts. These
stakeholders included non-MDEP regulators, vendors, licensees, reactor applicants, industry organisations,
standards development organisations, etc. The conference was held on 15-16 September 2011 at OECD
Headquarters in Paris. These conference proceedings contain the details of the various sessions and the
topics discussed as well as specific presentations given by panel members
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SESSION 1 SUMMARY

Luis Echavarri, Director-General of the Organisation for Economic Co-operation and Development’s
(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. Over 120 guests representing 23 countries and 11 international organisations
attended the Conference. After having expressed his solidarity with the Japanese people, Mr. Echavarri
emphasised the stress the Fukushima accident has put on organisations which are related to decision
making in the nuclear field 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 safety, will
play a role addressing post-Fukushima issues, notably thanks to the co-operation it achieves between
regulators and at some level with external stakeholders.

André-Claude Lacoste, President of ASN and Chair of MDEP’s Policy Group, also welcomed the
attendees and provided information about MDEP’s current status. Mr. Lacoste 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 pointed out the evolution of MDEP’s terms of reference which was carried out to facilitate the
integration of further members including full members, associate members, and candidates.

This session concluded with brief remarks by MDEP Policy Group members from Canada, China,
Finland, France, Japan, the Russian Federation, South Africa, the UK and the US. Regarding 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 into MDEP activities, as appropriate. Most likely this will be
accomplished through the design-specific working groups and the Steering Technical Committee (STC)
discussions.

During comments made at the Policy Group roundtable, the STC Chair, Gary Holahan, mentioned 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 order to ensure the goals, objectives, and expected outcomes as documented in the
MDEP Terms of Reference are being met.
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Welcome and introductory remarks

Luis Echavarri
Director-General, OECD Nuclear Energy 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 Dai-ichi accident, the Conference comes in a challenging time 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 Tsunami that 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 Energy Agency; all 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 nuclear community and will probably remain so in the coming years.

The Fukushima Dai-ichi 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 implications in terms of
harmonisation of approaches and practices; it has become a broad demand from the Public and the
Governments, as expressed at the G8-NEA 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: how to proceed, 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 MDEP is a case in 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 Canada, China, 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 projects with the experts 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
design-specific and issue-specific working groups of the MDEP. This Conference is an opportunity to
communicate about this, the products associated with co-operation on new reactor safety reviews and
exploring the potential next steps in the harmonisation of regulatory requirements and practices.
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The work to date already includes input from industry standards development organisations such as
IEC, AFCEN, ASME, JSME and KEPIC, reactor vendors including Westinghouse and Areva, licensees
worldwide, IAEA and WENRA, and other industry groups 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 Agency’s objectives and missions, assisting its member countries in pooling their
technical expertise.

In fact, at the origin of the MDEP, the 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 resources, to be more efficient. We don’t know yet the impact of the Fukushima
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.

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

I would like now to welcome Mr. André-Claude 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 the years. | leave the
floor to him.

Thank you for your attention.
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Welcome and opening of conference

André-Claude 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
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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
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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
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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
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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
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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
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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
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SESSION 2 (PART 1)

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

25
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SESSION 2 SUMMARY (PART | AND PART II)

The following participants made remarks and presentations on the status of the design-specific
working groups on AREVA’s EPR design (EPRWG) and Westinghouse Electric Company’s AP1000
design (AP1000WG):

Bo Tang, National Nuclear Safety Administration, China (NNSA), Deputy Director General, and
Chair of Session 2, Part 1

Petteri Tiippana, Finnish Radiation and Nuclear Safety Authority (STUK) and Chair of the
EPRWG

Gary Holahan, 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 Design-Specific Activities after the
presentations:

Jukka Laaksonen, STUK, Director-General, MDEP Policy Group Member, and Chair of the
Session 2, Part 2

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

Dave Newland, Canadian Nuclear Safety Council (CNSC), Director New Major Facilities
Licensing Department, and Member of the STC

Francois Bouteille, Senior Vice-President Safety & Licensing, AREVA

Sandy Rupprecht, Vice-President AP1000 Product Delivery Systems, Westinghouse Electric
Company

Christopher Bakken, Project Director, Hinckley Point C Nuclear New Build, EDF Energy

Dingjin Hu, Director, Taishan Nuclear Power Joint Venture Co. (TNPJVC) Paris Office

After the presentations by the chairs of the EPRWG and AP1000WG on the status and
accomplishments of each working group, the Panel Session was conducted to discuss the activities that are
going on pursuant to MDEP work on design-specific issues. Members of the panel included those from the
regulators participating in MDEP as well as representatives from the companies who have designed and are
licensing reactors in several MDEP countries. The Session 2, Part 2, Panel Chair, Mr. Laaksonen, provided
brief introductory remarks and invited each panel member to say a few words about their views of MDEP
design-specific 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 comments and 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 described their 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 practices or perceptions of regulation requirements and practices by the licensees.

The MDEP representatives on the panel agreed that they do value standardisation for safety reasons
and that, as part of the design-specific working groups, the MDEP participants are sharing documents and
evaluations to help leverage resources and make licensing design reviews more safety focused. They
thought that co-operation between diverse regulators can enhance safety and standardisation/harmonisation
of regulations had the potential to enhance stability, predictability, and efficiency.
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EPR Working Group

Petteri Tiippana, Chair of the EPRWG, 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

29



MDEP Conference Proceedings 2011

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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~

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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AP1000 Working 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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2USNRC

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

Protecting Praple and the Enviranmest

Next Steps

* Discussion of future plans, such as long-
term Fukushima lessons-learned

39



MDEP Conference Proceedings 2011

40



MDEP Conference Proceedings 2011

SESSION 2 (PART I1)

DESIGN-SPECIFIC ACTIVITIES PANEL
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AREVA

Francois Bouteille, Senior Vice-President, Safety & Licensing

New reactor designs and
evaluations panel

AREVA perspective

Frangois Bouteille
Senior Vice President
Safety and Licensing

A

AREVA

43



MDEP Conference Proceedings 2011

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
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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

45



MDEP Conference Proceedings 2011

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 Rupprecht, vice-president AP1000 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 Bakken, Project Director — 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
“
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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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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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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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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

NI EP LOI é2d4 M
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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
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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 :
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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
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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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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
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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
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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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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 3 SUMMARY

Mr. Petteri Tiippana, Finland STC member, STUK, chaired this session. The following persons made
remarks and/or gave presentations on the status of the issue-specific working groups on Digital
Instrumentation and Control (DICWG):

e Dan Santos, US NRC, chair of the DICWG, gave a presentation of the current status of the
DICWG work and its perspectives;

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

o Kook Hun Kim, vice-president of Doosan Heavy Industries and Construction, gave a presentation
of Doosan and their work on DI&C;

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

Included in the presentation regarding the DICWG work was the current status of the thirteen
common positions, three of which were published on the NEA’s MDEP public website: on simplicity,
software tools and communications. Close interactions were achieved 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 covered. He also mentioned that the
interactions of the international entities with the MDEP demonstrated the effort toward the harmonisation
of 1&C standards.

The Doosan representative gave a description of its experience in digital instrumentation and control
in terms of R&D projects and manufacturing of the reactors under construction. He 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 on the performance of 1&C system, and
also stressed the importance 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 audience and panelists on the following: MDEP
initiatives for safety classification issue; possibility of common position on integrity of supply chains of
digital 1&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, MDEP’s input to draft IAEA safety guide dealing with the issue
was mentioned. The DICWG’s on-going efforts to establish common positions on integrity of digital 1&C
components, software 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, unlike SDOs’
detailed technical standards, were fundamental safety principles in nature.
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Digital Instrumentation and Control Working Group

Dan Santos, Chair of the DICWG, US NRC

0 \NL‘-:'AH @) I'ﬂﬁ ]

OECD Ik

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

84



MDEP Conference Proceedings 2011

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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'S Pnea 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

{\\NEA“ Challenges @) ';':[' ”

CECD
Agreement on common terminology

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

Differences in classification schemes and
overall safety approach
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[ ‘\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

Jean-Paul Bouard, IEC SC45A Secretary, 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
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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

Kook Hun Kim, Vice-President, 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
g wvan s |
AT £1.91 4 —Wolzong Nuclear Power Site
AR £1,2,3,456
_Shin-Wolsong £1,2
—Yongzwang —Kori Nuclear Power Site
Nuclear Power Site 21,234
£1.2,3,456 —Shin-Kori£1
—Shin-Kori£2,3,4
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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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SESSION 4

MDEP ACTIVITIES AND ACCOMPLISHMENTS OF THE MECHANICAL CODES AND
STANDARDS WORKING GROUP (CSWG)
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SESSION 4 SUMMARY

Mr. Peter Bester, South African Policy Group representative chaired this session. The following
persons made remarks and/or gave presentations on the status of the issue-specific working groups on
mechanical Codes and Standards Working Group (CSWG):

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

e Dr. Kiyoharu Abe, Japan Nuclear Energy Safety Organisation (JNES), Japan STC member;

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

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

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

e 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 code comparison perspectives;

e Nawal Prinja, technical director of AMEC/Hindustan Construction Company (HCC),
WNAJ/CORDEL representative, gave a presentation of WNA and the code comparison project
from the CORDEL point of view.

The presentation given regarding the CSWG status outlined the ultimate goal of the working group to
achieve harmonisation of code requirements for design and construction of pressure-retaining components.
Steps to be taken are at first the establishment of fundamental attributes, then their development into
essential safety references (since renamed to essential performance guidelines of pressure boundary
components) and finally the convergence of the code and standards, with the major involvement of the
standard development organisations. The CSWG already drafted the fundamental attributes and essential
elements and the essential safety references documents. A great benefit of the MDEP CSWG work was
bringing together the SDOs who conducted a comparison of each country’s code with the ASME code,
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 representative of NNSA presented how mechanical codes and standards are used in licensing

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 non nuclear facilities. Presently, French
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RCC-M 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 same power plant, e.g. when RCC-M 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 RCC-M and must be inspected following 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. The final report is planned to be available in
early 2012. Secondly the comparison identified the major differences between ASME and others codes,
such as the scope of application of the codes, the quality assurance requirements (ASME NQA-1, 1SO and
IAEA for RCC-M), and the specification of Canadian code for the specific types of reactors. The
representative from JSME narrowed the comparison to the conclusions regarding JSSME versus ASME.
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, need the continuation of regular meetings and discussions
between SDOs, the CSWG and WNA CORDEL.

The AFCEN representative also emphasised the fact that harmonisation would be beneficial for
allowing compatibility in practices and acceptance of components worldwide. 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 standards. Through 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, such as stress allowable
and analysis methods, and personnel qualifications.

MDEP representatives congratulated the SDOs on the codes comparison work and urged timely
publication of the report and associated comparison tables. The MDEP representatives also encouraged
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

T~
/) hy\‘/;‘\;‘l N Agence pour I'énergie 43
& / Nuclear Energy Agencyl
- )

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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- CSWG Members & Cooperation organizations
- CSWG Ultimate Goal

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

- Conclusions
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Nuclear Energy Agency
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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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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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{ 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
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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

Agence pour I'énergie nucléaire
Nuclear Energy Agency

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.

Agence pour l'énergie nucl‘ 2
Nuclear Energy Agency

«

OeD

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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Agence pour I'énergie nuc!‘ >
Nuclear Energy Agency

@

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.

JTRYVAEN  Agence pour I'énergie nucléaig
(AT INEA Nuclear Energy Agency

s

«

OeD

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.

Agence pour I'énergie nuclés ire
Nuclear Energy Agency

«

OeD

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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—
,'/’»—-. ) AEIN Agence pour I'énergie nucleaire {
(\S) NEA Nuclear Energy Agency OECD
e I\ -

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
philosophyv 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.

Agence pour I'énergie nucleaire
Nuclear Energy Agency

«

OeD

3. Fundamental Attributes and Essential
Elements (first draft developed)

- See top level of hierarchy
- Will seek SDOs comments

4. Essential Safety References (first draft
developed)
- See middle level of hierarchy
- Will seek SDOs comments
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Agence pour I'énergie nuc!‘ >
Nuclear Energy Agency

@

5. Converge CodeDifferences (has started)

» CORDEL pilot project for converging technical differences:

— Selecta few specific parts of the codes where the convergenceis the
most beneficial and needs the least effort

— Choose independent experts to propose a “harmonised” version of the
selected part of the code orto demonstrate equivalence of these
specific parts

— Results to be approved by the SDOs involved

» CORDELIis preparing a working plan for code convergence.

7
e
y L
"\

«

OeD

AV AEN Agence pour ['énergie nucleaire
(AN INEZ Nuclear Energy Agency

s

6. Prevent further divergence (on-going)

*» CSWG sent letters to SDOs to encourage them to enhance
communication and prevent further code divergence.

* CSWG is discussing with SDOs on a potential plan for
preventing further divergence. SDOs plans to discuss this
internally during code meetings and then develop a working plan.

* China is developing their own nuclear code; CSWG is trying to
establish commumication with Chinese SDO(s) in order to
minimize the potential divergence of the Chnese future nuclear
code from other codes.
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7. Reconciliation of Code Differences (o1-going)

» Studyand assess code comparison results and reconcile some
technical differences

» Invite experienced specialists to give presentations on how their
countries use foreign codes

- Finnish representative gave a presentation on how STUK uses
foreign codes for stress analysis.

- More presentations will be arranged in the future meetings with
the purpose of obtaming some ideas on how the goal of
reconciliation can be achieved.

Agence pour I'énergie nuclés ire
Nuclear Energy Agency

«

OeD

8. Safety Classification of Components
(completed and on-going)

A summary, on how safety classification is affecting application
of code, hasbeen provided to the STC

9. MDEP document to describe the regulatory practices in
using codes (close to completion)
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Agence pour I'énergie nucléaire
Nuclear Energy Agency

B

Conclusions

* CSWG has established a general approach and developed a framework
with activities or plansat 3 levels for code harmonization.

* CSWG is simultaneously working on 3 levels (fundamental attributes,
essential safetyreferences, and code/standards) toward code
harmonization, and has obtained some preliminary results.

* SDOs code comparison for Class 1 components is close to completion;
CORDEL code convergence has started.

* While currently focusing on code harmonization, CSWG is also
considering some other i1ssues with the application of code to
components.

* Harmonization of regulatory requirements is a very challenging work.
but we have an excellent team. and will continue working closely with
SDOs and CORDEL to obtain some significant achievements.
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Japan National Nuclear Safety Agency (NNSA)

Bo Tang, Member of the PG, Deputy Director General, NNSA

Use of mechanical code
and standard in Chinese
nuclear power plants

Tang Bo
NNSA, P.R.China

115



MDEP Conference Proceedings 2011

1.Status of mechanical code

and standard used in Chinese

NPPs
(1)Qinshan Nuclear power plant:
GB150 that is for chemical
industry and fossil power plant
was used due to no Chinese code
or standard for safety-classified
component in China at that time.

Some equipments, for example,
reactor coolant pump that was
from Germany, used German
code. Reactor pressure vessel
that was from Japan, used ASME
code.

ASME Code was used for
reevaluation and check after
NNSA was established.
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(2)Qinshan phase Il Nuclear
power plant

French RCC-M is used for
Qinshan phase |l nuclear power
plant.

Some equipments, for example,
steam generator, that was from
Spain, and reactor coolant pump
that was from Japan, use ASME
code.

(3)Qinshan phase |ll Nuclear
power plant:

CANDU type reactor, ASME
code is used for Qinshan phase
Il nuclear power plant.

(4)Tianwan nuclear power plant:

Russian standard, known as
Gost, is used for Tianwan nuclear
power plant.
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(5)Daya Bay, LingAo phase |
and LingAo phase |l Nuclear
power plant:

RCC-M is used for Daya Bay,
LingAo phase | and LingAo
phase |l nuclear power plant.

(6)CPR-1000 nuclear power
plant:

CPR-1000 is designed refer to
Daya Bay and LingAo nuclear
power plants, is now under large
scale construction (about 20 units)
in China. Basically CPR-1000 use
French RCC-M code.
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Because likely global purchasing,
other mechanical code or standard
Is possibly used in some CPR-1000
nuclear power plants.

(7)AP-1000 nuclear power plant:

Now 4 AP-1000 units are under
construction in Sanmen and
Haiyang site of China, ASME is
used for them.

(8)EPR nuclear power plant:
Now 2 EPR units are under

construction in Taishan site of
China, RCC-M is used for them.
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2. Treatment of some issues due
to different code and standard
used In one nuclear power plant:

Due to design, purchasing, repair,
replacement, etc, different code or
standard may be used in one plant
or system, so that some special
Issues must be treated carefully.

(1)Welding:

As described above, there is the
situation of different code used in
one plant or system in China. For
example, reactor coolant system
basically follow RCC-M, but reactor
coolant pump and steam generator
follow ASME in Qinshan phase Il
NPP.
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Welding procedure for interface
part must be qualified carefully and
completely.

Code or standard of welding
should be identified so that it is
consistent with code or standard
that pre-service inspection and in-
service inspection will follow.

(2)Pre-service and in-service test:

There may be some different
requirements in different code or
standard. For example, RCC-M is
developed based ASME, but
hydraulic test pressure of reactor
coolant system for pre-service and
in-service is 1.33 design pressure
and 1.2 design pressure separately
according to RSEM.
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Correspondingly, hydraulic test
pressure of reactor coolant system
for pre-service and in-service is
1.25 design pressure and 1.1
operating pressure separately
according to ASME.

Resolution is, first, identifying the
code or standard followed by
system. Second, identifying

test requirements for pre-service
and in-service test according to the
code or standard. Then, performing
evaluation, such as stress analysis,
fatigue assessment, etc. according
the test requirements.
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(3) Pre-service and in-service
iInspection:

Generally, it is required to meet
code or standard used, but it must
be carefully evaluated in interface
part that different code or standard
is used. Because there may be
different inspection method is
adopted for different code or
standard.

For example, some welding
defect happened on safety end of
reactor pressure vessel in unit2 of
Qinshan phase ll. Initial welding
procedure followed RCC-M, but
Westinghouse was responsible for
repair according to ASME.

Ultrasonic and y ray examine is
used for whole thickness of wall of
safety end according to RSEM,
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but only ultrasonic examine Is
required for 1/3thickness of wall of
safety end according supplements,
ASME volume11.

final decision was according to
ASME to conduct inspection.

Recently NNSA is establishing a
national verification system for pre-
service and in-service inspection.

(4)Water chemistry:

Water chemistry specification
must be evaluated carefully so that
it is compatible with all materials for
one system.

(5)Special issue for AP1000:
As a unit, feet or inch is used in
ASME, After AP1000 is localized,
for example wall thickness and
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diameter of pipe, will be changed,
because international unit is used in
china. Thus mass, elastic, etc. will
change for pipe. Especially for
rotate equipment and component,
problem is how to choose tolerance.
So reevaluation and reanalysis
must be conducted for localized
AP1000. Itis possible that
necessary prototype test or

Qualification will be performed.
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3.Chinese code and standard in
future

Due to large nuclear power
development program in China, it is
impossible to import everything
from other country. Therefore China
must develop Chinese mechnacial
code or standard for safety-
classified components.

Several years ago, NNSA,
National Energy Agency, National
Defense Technology and Industry
Agency, and National Standard
Committee organized a leadership
group to develop Chinese code and
standard for nuclear power industry.

Now work is progressing.
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Thank You
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American Society of Mechanical Engineers (ASME)

Rick Swayne, Vice-President, ASME

ASME STANDARDS
TECHNOLOGY, LLC

Your R&D Partner
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'MM[ STANDARDS
TECHNOLOGY, LLC

Code Comparison Project
ASME o AFCEN o JSME e KEA e CSA e NIKIET
Status Report

MDEP CSWG Meeting
Paris, France
15-16 September 2011

History / Background %%ﬁ”?lf

e ASME Standards Technology LLC (ASME ST-LLC)is managing
the Code Comparison Project, which was initiated in response
to a request by the Multinational Design Evaluation Program
(MDEP) Working Group on Component Manufacturing
Oversight (WGCMO).

« In an effort to facilitate as much as possible the consistent
design and manufacturing processes between the ten MDEP
countries for Class 1 components for nuclear power plants,
WGCMO requested the Standards Development Organizations
(SDOs) to develop a comparison of the requirements of their
codes and standards.

« Inview of the fact that years ago the ASME was the source of
the codes to be compared, it was determined that the format
of the comparison should be based on the ASME sections.
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Scope / Objective %&’éﬁ"fm

e The scope of this projectis to perform a detailed
comparison of the AFCEN, JSME, KEA, CSA, and NIKIET
Codes against the ASME Section III Code.

e Class 1 components only are being compared, including
pressure vessels, piping, valves and pumps. Work has
been initiated to expand the comparison to include Class
2 components.

e The objective of this effortis to identify the differences
between the codes being compared.

» An agreement was signed by ASME, AFCEN, KEA, JSME,
CSA, and NIKIET to participate in this effort.

Structure of the Report WSQQD.ST',C

e Adraft report has been prepared.

» General Information on Codes
— SDO Background Information
— General Layout of Each Code

e Five sections containing a discussion of each code
compared to the ASME Code

o All of the comparison sections are organized in the same
way and compare the codes in the same order as the
paragraphs in ASME Section III Division 1.

e Appendix containing the comparison tables
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Schedule for Publication of o siwoaros
the Report wmy LLC

e The draft reportis in the final stages of
review by the SDOs.

e An updated draft is expected to be submitted
to the SDOs in October, for final comments.

e ASME will address all comments in November
for final discussion in December.

¢ The SDOs will meet in Paris on December 4-5,
in preparation for the meeting with the MDEP
CSWG on December 6.

= ASME STANDARDS
Differences @mm e
* Regulatory requirements » Compliance administrative
and limitations requirements
— Quality Assurance — Conformity Assessment
— Conformity Assessment - Stamping
— Allowable Stress Limits — Quality Assurance
— Material selection — Registered Professional Engineers
— Designapproval — Authorized Inspection Agencies
— Approved Notified Bodies — Design Specifications
+ Country standard industry » Scope differences
practices — Types of reactor designs
— Welding qualification — Material selection
— Third party inspection - Degree of detail specified
— NDE personnel certification *;, Mtachmnents il Sagar foalyas, EPAT
N — NDE methods - Jurisdictional boundaries

— Material specifications - Overprc?ssure prot'ectlon
— Preservice Inspection
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RCC-M @mnos
- - - TECHNOLOGY, LLC
Significant Differences

» Most of the differences between ASME BPVC
Section III and RCC-M can be classified in two
categories: differences due to technical
requirements or differences due to regulatory
requirements.

¢ For Class 1 vessels, the RCC-M is more
specific for PWR reactors; ASME has a larger
scope than RCC-M and requires Design
Specifications.

N

RCC-M @D»\Ros
- - - TECHNOLOGY, LLC
Significant Differences

e ASME Section III requires accreditation of fabricators,
manufacturers, and suppliers, and qualification of
professional engineers; RCC-M does not have similar
requirements.

e ASME Section III specifies preservice examinations in
accordance with ASME Section XI requirements; RCC-M
allows use of Owner-specified requirements for
preservice examination.

* QAin RCC-M is based on ISO-9001 and IAEA standards
and recommendations; ASME specifies use of ASME
NQA-1 with additional requirements.

N
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JSM E S-NCI ASME STANDARDS
Significant Differences w“‘“‘ =

o

JSME S-NC1 does not have requirements for
quality assurance, however ISO-9001 is applied
through regulatory and contractual requirements;
ASME specifies use of ASME NQA-1 with
additional requirements.

ASME Section III requires evaluation of piping
stresses due to seismic loads using an empirical
formula. JEAC4601 (seismic code for Japan)
requires fatigue analysis.

Cutting, forming and brazing requirements are
specified in Section III, but not in JSME S-NC1

KEPIC-MN ASME STANDARDS
Significant Differences w“‘“’ =

e Differences between KEPIC-MN and

ASME Section III are largely related to
differences in standard industry practice.
They include differences in calibration
standards and NDE personnel
certification, for which KEPIC requires
national certification based on Korean
domestic law in addition to the
requirements of ASNT SNT-TC-1A.

R
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CSA N285-08 ASME STANDARDS
Significant Differences wm“ =

¢ Differences exist between CSA N285-08 and
ASME Section III because of the difference in
reactor design. ASME Section III was written
for light water reactors; N285 was written for
heavy water reactors.

e CSA has developed a series of standards
(N289 Series) that identifies the Canadian
requirements for considering the evaluation
and impact of seismic loadings on the
pressure boundary items.

N

NIKIET PNAE G-7 ASME STANDARDS
General Information w“‘“‘- e

» The scope of requirements in PNAE-G7 is much smaller
than that of ASME Section III. Additional quidance is
provided by standards from other organizations.

e PNAE-G7 provides technical requirements (standards)
for fabrication of particular material product forms or
particular parts or components.

e The specific feature of the standardization in the Russian
nuclear sphere is the presence of a significant number
of guidance documents and related standards.
Therefore, requirements that are not specified in PNAE
G-7 can be contained in the guidance documents and
standards.

N
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ASME STANDARDS
TECHNOLOGY, LLC

Your R&D Partner

T
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Japan Society of Mechanical Engineers (JSME)

Masaki Morishita, Deputy Director-General, JAEA, JSME representative

27 MDEP Conference
on New Reactor Design Activitbies

OECD Conference Centre, Parns, France
15-16 September 2011

MDEP Code Comparison
- JSME Perspective -
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Participating SDOs:
WS ASME/USA B B AFCEN/France ® JSME/Japan
8. KEA/Korea I+l csacanada mm NIKIET/Russia

Scope of Code Comparison:

v' Class 1 component(vessel, pipe, pump and valve)

v Material, Fabrication, Design, Examination, Testing and Overpressure
protection

v Detailed Line by line comparison 2 Comparisontable

Meetings:
v CSWG meetings
..... April 2010, November2010, April 2011, .....
v' SDO meetings in conjunction with ASME Boiler Code Week

Feburary, May, August, Decamberin every year (Four times 3 year)

Status:
Draft SDO report nearly complete, expectedto be presentedto CSWGforreview
withinthis year

General conclusions of comparison

v' Keytechnical requirements in JSME code are essentiallythe same as
those in ASME Section Il NB, especially fordesign (NB-3000)

v' Typical difference include;
¥" No stamping, no accreditation system, ornodesignreportin JSME

v" Differences are classified into;
v Differentrequirement
¥v" Notaddressedin JSME Mast of the differances fall into this category |
v JSME unique

v' Major sources of differences include;
¥ Originof JSME code is technical standard by requlatory authority
v Industry’spractice

v' QArequirements are quite different:

v 1SO%2001 and “Performance-base QA" inJapanvs. NQA/NCAand
*Compliance QA" of ASME
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Lessons Learned:

Code comparison effort produced significant knowiedge andinsights about each
SDOs’codes; philosophy, structure, similanties, and differences.....

= JSME has started a program for convergence of identified differences as appropriate.

Short-term: mainly technicalissues (e.g., issues not addressed in current JSME)
Long term: mainly administrative issues (e.g., general requirements)
Next Step:

» Toward harmonization of existing codes
v" In-depth discussion and trial harmonization of specific technical issue examples
v" CORDEL proposal
v" SDO proposal

> Precludingfurtherdivergence
v" Code comparison project provided 3 good opportunity for SDOs to meset and discuss and
know each other, mainly in conjunction with CSWG and ASME Boiler Code Week.
= Continuation of these meeting activities is 3 first step.

> Harmonization of future codes
¥" CollaborationforGen|V hightemp. reactor code might be a possibility.....

Thank you for your attention !
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About JSME Code Committee

Main Committee on Power Generation Codes

|
Subcommittee on
Fusion Power

Subcommittee on Subcommittee on

Thermal Power

Materials

Subgroup on Protection Designagainst

Codes for Nuclear Power Generation Facilities

+ Rules on Materials for Nuclear Facilities (under preparaton)

+ Ruleson Design and Construction for NPPs, Div. 1LWRs

Rules on Design and Construction for NPPs, Div. ZFERs

Rules on Concrete Containment Vessels for NPPs

Rules on Welding for NPPs

Rules on Fitness-for-Service for NPPs

Rules on Protection Design against Postulated Pipe Rupture for NPPs (LEBE)
Environmental Fatigue Evaluation Method for Nuclear Power Plants

Codes for Constructionof Spent Nuclear Fuel Storage Facilities
Rules on Transport/ Storage Packagings for Spent Nuclear Fuel
Rules on Concrete Casks, Canister Transfer Machines and Canister Transport Casks for
Spent Nuclear Fuel

Codes for Nuclear Fuel Reprocessing Facilities
Rules on Design for Nuclear Fuel Reprocessing Facilities

Codes for Fusion Facilities
+ Ruleson Superconducting Magnet Structures
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JSME Current and Future Efforts %I

JSME current programs and future efforts include:

1) Enhance Code Scope
* Rules on Welding for Nuclear Fuel Reprocessing Facilities (under prep.)
* Rules on Fitness-for-Service for Nuclear Fuel Reprocessing Facilities (under study)

2) Development of QA Related Codes for Conformity Assessment
* Code of General Requirements (draft completed)
* Codeof QA Requirements for Code Item Consfruction (ditto.)

3) Development of Codes for Severe Accident Management
*Design Guideline for SA Management” (preliminary draft completed)

+ “Structural Integrity Guideline” (under concept study)

* “Plant & Equipment Design Guideline for Nuclear Safety” (start study of concept
design soon)

4) Code Restructuring with Reflecting MDEP Study Results
* Total reform of “Welding Code” (under discussion)
+ Establishment of individual “Inspection Code" (ditto.)

r
"
"
r
c
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French Association for the rules governing the Design,
Construction and Operating Supervision of the Equipment Items
for Electro Nuclear Boilers (AFCEN)

Cécile Laugier, President, AFCEN

French Association for
Design, Construction and Surveillance Rules
of Nuclear Power Plant Components

afcen

Association Francaise pour les régles
de conception, de construction
et de surveillance en exploitation

MDEP General Meeting des matériels des Chaudiéres Electro-Nucléaires
OECD - Paris September 15-16, 2011

Codes & Standards
Comparison

Harmonization expectations
and key challenges for future developments

Cécile LAUGIER
AFCEN President
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The actors involved in Codes & 'S

Standards Development
Organization (SDO)

Safety J

& acceptable cost.
of gawer supply”

N

S
et

| Vehdors

chen MDEP meeting, September 15-16, 2011, OECD Paris 2

v'SDO's have to :
» Assure High technical relevance and State Of the Art fitting for all disciplines
» Include all the construction and operation feedback
» Answer to different regulation:

. gi(f;fgrﬁtiate code and Authority requirement (Example: core part and annex of the
)

» Based on International or Recognized standards (Example: ISO, EN or ASTM
standards)

+ Clearly identify Utility, Manufacturer, Supplier duties, whatever responsibilities are
defined in national regulation. (Example: content of equipment specification)

» Gives tools to facilitate cooperation of the 3 other actors: at national and
international level

v'How?
» Harmonization of codes:
» Codes should not be contradictory on technical rules
» Codes should allow compatibility of practices, parts and components
» Open process of decision making and contributions
» Transfer of best and optimize practices to new generation of engineers

chen MDEP meeting, September 15-16, 2011, OCDE Paris 3
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Status of Code comparison

| §

v' Comparison done for class 1 — Vessel, Piping, Pumps and
Valves
» Final report available in 2012
» Important disclaimer:

» “The reader is reminded that each of the codes is a set of consistent rules. The
requirements of one area may be and often are dependent on the requirements
in other sections. Since a line-by-line comparison has been done it is tempting
to judge the entire code based on the differences between these individual
points, but this may not lead to a correct conclusion. This exercise identifies the
different requirements of the different codes. It was not within the scope of this
report to provide conclusions relative to the full implementation of the various
Codes.”

ofcen MDEP meeting, September 15-16, 2011, OECD Paris 4

Status of Code comparison

v Identified Differences:
» Some are connected to national regulator requirements
» Some are technical : no Sound Of Art level
» Some are differences in Scope: mainly PWR / LWR, small components
» Some are connected to Standards refer International / National
» Some are related to ageing evaluation at design level
» Some are related to operation consideration at design level
» Some are connected to QA organization: in the Code totally or partly,
referring to IAEA GS-R-3 / USNRC-NQA-1
» Some are differences in level of prescription
» more prescriptive but open to equivalent alternative
« less prescriptive but needs more supplementary specifications to be developed

ofcen MDEP meeting, September 15-16, 2011, OECD Paris 5
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How to reach Harmonizatigc

v' Step by step process
» Example:

» to work on Non Destructive Examination Certification of Personal in short or medium
term; obtain a recognition of certification by each code;

» Be supported by Cordel on these short, medium terms issues.
» Be supported by Regulators for each harmonization objective, when they are in
connection with regulation.
v To be aware of solution of other codes for each new
modification of any code; to avoid new contradictory rules.

ufcen MDEP meeting, September 15-16, 2011, OECD Paris 6

How to reach Harmonizatic

v To integrate commonly best industry practices:
» Some codes need important Third Party involvement
» Some codes are mainly based on Utility survey
» Some codes are mainly based on Regulator inspection

» Some codes are expecting a huge knowledge of Utility, through equipment
specification requirement.

= SDO have identified these differences, based on industrial, cultural, legal grounds:
it's not a minor statement; technical differences are not the major ones!

=>Now, we know that nuclear industry is global, and best practices must be known and
shared worldwide

=>»Consequently a component, or a part of component, designed and fabricated with
one Code, should be acceptable by Safety Authority for different International
Project.

Safety Authorities must play their role to allow mutual recognition of different

demonstrated best practices, whatever the code used.
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Association Francaise pour les régles

de conception, de construction

et de surveillance en exploitation

des matériels des Chaudiéres Electro-Nucléaires

Thank you for your attention

French Association for
Design, Construction and Surveillance Rules
of Nuclear Power Plant Components

www.afcen.org

.afcen
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World Nuclear Association (WNA)

Nawal Prinja, Technical Director, AMEC/Hindustan Construction
Company, WNA/CORDEL representative

*\ World

Nuclear
Association

Pilot Project Proposal from WNA-CORDEL

Prof Nawal K Prinja, CORDEL Codesand Standards Task Force chairman
MDEP Conference, Paris 15-16Sept2011
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Y
Presentation of WNA-CORDEL Pilot Project to MDEP Sept 2011 v

Pilot Project
for Harmonisation of Codes &
Standards applicable to nuclear
reactor designs

Content “

1. Introduction to WNA and CORDEL
2. Linkwith the MDEP Code Comparison Project
3. Scopeof the Pilot Project
4. Design

* Allowable Stress Limits

* Analysis methods

+ NDE methods
5. Qualifications

+ Engineers

+ Welders

+ MNDE operators
6. ProjectPlan

7. Resources
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World Nuclear Association &

VIRTUALLY ALL
' LEGAL URANIUM MINING,
AL INSURANCE  CONVERSION,
RAG ooumns  ENRICHMENT & FUEL
\ _ FABRICATION

200 f““"

_ Members

Enabling Industry Contacts & Cooperation: .

WNA Working Groups
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s

The CORDEL Working Group w/

CORDEL - Cooperation in Reactor Design Evaluation and Licensing

* Main aim: promoting international standardization

* Membership: all major vendors, utilities interested in new build, service
companies and observers fromint’l organisations

* International standardization means that each vendor’s design can be
builtin any country under national regulations which have been
“harmonized” to a set of international requirements and standards

* Standardized advanced plants will bring economic advantage and
additional safety layersin all stages: design, construction, operatlon and

decommissioning < *._q m'
" M T e !

v*{\v‘
b

CORDEL — commitment from industry C

13 April 2010, 12 Leading Nuclear Companies’ CEOs
published a letter of support for CORDEL:
* John Ritch, DG, WNA

*  Anne Lauvergeon,CED, Arawe
*  Hugh MacDiarmid, CEO, AECL

Recipients:
* Yukiya Amano, DG, IAEA

*  Henri Progiio, CEO, EDF * André-Claude Lacoste, Chairman,
DL e Berno‘tat, (;EO e Multinational Design Evaluation

* Christopher Crane, President & CNO, Exslon Pr?gram'(MD.EP)

*  JackFuller, CEO, GE-Hitachi S e i s

*  Maszharu Hanyu, President, Hitachi-GE *  Andrej Stritar, Chairman, ENSREG

*  AkiraSaws, Director, Nuclear Systems,

Mitsubishi Heavy Industries cc: Laurent Stricker, Chairman, WANO
* Ichiro Takekuro, CNO, Tokyo Elactric Power Co

*  Yashuharu Igarashi, CEO, Power Systems Toshibz
*  ArisCandris, CEO, Westinghouss
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See www.world-nuclear.org = Publications

Steering Committee

airman
s and Utilities

Task Forces

IAEA SaTety

o
o Safety Goalks
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CORDEL - Action Plan 2011 U

# Interaction with MDEP & otherregulatoryinitiatives
7 |AEA safety standards: continuous participation in revision

» Design Change Management Task Force (TF): develop institutional
mechanismsin the industry to enable compliance with standardization
throughoutstandard fleet's lifetime

» Standards and codes TF: cooperation with SDOs of various countriesin
convergence of industry codes

7 Probabilistic safety goals TF: promotion of harmonization of industry’s
methodologies and values

» Licensing and permitting TF: industry interests —efficiency &risks
reduction; alsoin support of emerging markets

» SMRsTF: encouraging commercialdevelopment

Promotion of Harmonization of Standards™
and Codes

» WNA CORDEL is one of many stakeholderin the Industry sector
» Interfaceswith regulators and standardization organisations

» Support to existing initiatives for comparison and towards
harmonization of standards and codes

— MDEP working group on digital instrumentation and controls (with IEEE and
IEC)

— Contacts with ISO TC85 for more ISO endorsements of national standards
— Possible future initiative on concrete structures codes

— MDEP work on mechanical codes : ASME |11, AFCEN (RCC-M), KEA (KEPIC),
JSME (S-NC1): 1*t priority
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7
MDEP Code Comparison Project | Y

Main Reasons for Differences in the Codes & Standards

»General RequirementPractices
> Quality Assurance Requirements (NQA-1, 1ISO 9001, |IAEA 50/5G)
»Conformity Assessment Stamping, RPE)
» Local qualifications for welding and NDE
# Local reference materials
»Scope of Codes
»CSA-Candu reactors
»AFCEN-PWR
»ASME, JSME, KEA, and CSA—BWR, PWR, Candu
» Flexibilities allowed due to variation in country practices
»Operztional experience (prescribed in AFCEN)
»Design and Analysis Flexibility (anzlysis methodology spacified in AFCEN)

- - r"'-
Harmonisation | W

» ltisrecognised that all differences cannot be resolved but some
progress towards convergence and mutual recognition could be
achieved in the short- to medium-term.

» The proposed Pilot Project will be focused on design codes and
standards only in the two areas:

— Technical design

— Personnel qualifications.

» The need to harmonise does not imply non-compliance but
should be considered as achieving equivalent status in other
countries.
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Scope of the Pilot Project C

» Select some of the specific topics from the Code Comparison
Project

» The proposal is based on the discussions held with the SDOs and
MDEP/CSWG in April 2011 and Aug 2011.

» There are two areas of priority :

1) the stress allowables and analysis methods used in the design of pressure
equipment

2) gualifications of welding and NDE/T operators.

» The pilot project is to be run in agreement with the SDOs and
Regulators (CSWG members) based on the acceptancein
principle to harmonise the design codes and the associated QA
requirements.

Design Issues ('@

In order of priority

— Allowable stress limits
— Nonlinear analysis
— Permitted Analysis Methods
* Plastic collapse, shakedown, fatigue, seismic
— NDE methods
— Evaluation of Nozzle Loads
— Vessel openings/ Penetrations and Reinforcements
— Material specifications
— Mechanical Joint Design Methods
— Jurisdictional boundaries

— Overpressure protection
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- N e
Basis for stress categorisation | &

» Codes do notcorrelate FEA stress distribution to failure
modes. So itis open to interpretation.

» Code limits were developed for 1D or 2D geometries but
now it is common to use FEA for 3D geometries

» Harmonisation of methods to extract membrane &
bending stresses from 3D nonlinear distributions

» Harmonisation of Primary + Secondary range

» General guidance on linearisation and design code
compliance

S,

Allowable Stress Limits |

» The standard classification of stresses used in design codes

» Harmonised definition of events under "normal", "upset”,

"emergency"” and "faulted” conditions. Earthquake and other
dynamic events also assessed differently. These approaches should
also be harmonized

» The allowable stress limits (Primary, Secondary, Peak and their
combinations for different Service levels representing normal,
abnormal and extreme events)

# Limits for cyclic loads (mechanical, thermal and combinations) and
analysis methods

» The numerical procedures used to post-process stress analysis
results particularly the application of stress linearisation
procedures
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Example: Variation in the Ke Factor for
Fatigue Assessment in Different Codes

Austenitic Steel
350
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Qualifications

7 Registered Professional Engineers
— Competency measures for analysis and design
— Surveyofavailable competency profiles
— Draftharmonised profile
» Welding qualifications
— Types of welds
— Performance qualifications
— Renewal of qualifications
— Harmonised training profile
7 NDE/T personnel certification
— Training and experience hours
— Testing and recording of competency
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-
Professional Engineer Qualifications | Y

» We understand ASME is considering to update its section
NB5500

7 That could be an opportunity to work with I1SO and achieve
harmonisation with 1SO 9712

» EUis funding EASIT2 project for harmonisation of analysts
skills and training

» To be focussed on design and analysis competencies

Project Plan c

Y

Develop details after discussions with SDOs on 6 Aug in Boston

» CORDEL members to nominate experts from their companies to participate in this
work.

13 September 2011, London: CORDEL C&S TF meeting

» 15-16 September, Paris: CORDEL C&STF reports atthe MDEP Conference. The future
actions will be determined accordingly.

Y

3,

Appoint experienced consultants to conduct technical reviews of codes comparison.

» Acommunication plan of promoting Codes and Standards harmonization with
governments and law makers to be developed.

A4

Seminaron C&S Harmonisation.

» Interactions with the following standards organisations is planned:

= |SO

= |EEE, IECand other electrical and Digital I1&C standards organisations

= (Civil & structural codes organisations (ASCE, ACl and Eurocode committees etc)

» Further plans to be determined during CORDEL September 2011 and January 2012
meetings.
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V at
Resources | )

» CORDELC&S TF Chair: Professor Nawal Prinja (Technical Director of
AMEC and Hindustan Construction Company), over 31 years of
experience in different types of nuclear reactors with specific
responsibility for codes and standards in his company

» International Experts: One or two experts on NDE/T qualifications and
certification will be engaged by CORDEL as consultants for this pilot
project.

#» Technical Officer: WNA has employed aPhDresearcher Andrew
Wasylyk who has knowledge and experience of structuralintegrity
issues.

» Administration: The project willbe administered by the WNA
Secretariatin London under supervision of irina Borysova.

- = = V et
Dissemination | W

» The outcome of this Pilot Project will be disseminated
through

= SDOs
= MDEP

ISO
WNA / WNU

Stakeholders from Industry
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Thank you! “/
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SESSION 5

FUKUSHIMA-RELATED ISSUES
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SESSION 5 SUMMARY

André-Claude LACOSTE, MDEP PG Chair, replaced Mr. Mike WEIGHTMAN as chair of this
session. The following persons made remarks and/or gave presentations on the Fukushima related issues:

o Koichiro Nakamura, Japan PG member and deputy director general of NISA, gave a presentation
of the current status and efforts regarding the TEPCO Fukushima Dai-ichi accident;

e  Gregory Jaczko, United States PG member and chair of the US NRC, gave a presentation on the
US NRC’s actions following the Fukushima accident;

e Jukka Laaksonen, Finland PG member and chair of STUK and WENRA, gave a presentation on
the design issues to be considered on the basis of Fukushima lessons;

e Youn-Won Park, Korea PG member and president of KINS, gave a presentation of Korea
response to Fukushima related issues

o  Kevin Allars, United Kingdom PG member;

e Laurent Stricker, chair of WANO, gave a presentation on new reactors vendors’ and licensees’
responses to the Fukushima related issues.

The presentation by Mr. Nakamura of the Fukushima Dai-ichi accident summarised the short term
(months) efforts undertaken to gain control of the situation and the mid (3 years) and long term ones that
remain toward the decommissioning, with the roadmap detailed. Also were presented the monitoring of the
environment and the exposure of residents and workers, with measurements of dose rates, setting of
evacuation areas and surveillance of agricultural products. The regulatory framework will evolve to
incorporate lessons learnt regarding emergency preparedness and design reviewing. The major step will be
the creation of a regulatory body independent from the ministry of industry in early 2012.

Then, a presentation was given regarding the US NRC immediate response to the accident and the
details about the near term task force work and recommendations. MDEP’s role as an opportunity to share
regulatory evolutions regarding these issues was underlined.

Concerning the design issues raised after the Fukushima accident, the presentation addressed that the
current international safety standards need to be consolidated with site specific hazards and features and
common cause failures reassessment (physical protection and separation, redundancy, increased diversity,
connections for mobile equipment).

The Korean inspections carried out to NPPs following the Fukushima accident were detailed in the
presentation of the Korean representative. Focuses were the design in light of potential natural disasters,
severe accidents and emergency preparedness. Several improvements were identified, such as the
availability of power supplies and water in case of any events and the need to address issues regarding
multiple units on the same site. Korea hosted the first IRRS mission following the Fukushima accident.
Follow up issues were included in each of the topics forming the review. To conclude, a major step in the
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nuclear regulation of Korea will be the creation of a new organisation, the Nuclear Safety and Security
Commission, not under the responsibility of the ministry of industry anymore.

WANO issued a SOER in March 2011, to which 100% of WANO members answered. Gaps that need
to be addressed were identified in emergency preparedness of each utility in term of procedures, equipment
availability and training. Concerning WANO, commitment was taken to reinforce the emergency team and
the co-ordination with international organisations.

Mr. Lacoste stated that after the Fukushima accident, each country is undertaking its action plan to
address the safety issues and some countries are pursuing regional action plans such as in Europe. The
MDEP representatives will stay aware of the evolving issue and incorporate as necessary the relevant
topics into MDEP activities.
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Japan Nuclear and Industrial Safety Agency (NISA)

Koichiro Nakamura, Member of PG, Deputy-Director General, NISA

Current Status and Efforts regarding
the TEPCO Fukushima Dai-ichi Accident

Nuclear and Industrial Safety Agency,

Government of Japan
September 15-16, 2011
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Contents

1. Efforts to bring the Fukushima accident under stable control
(1) Current status

(2) Roadmap (including a mid- to long-term plan)

(3) Additional information and knowledge

2.Responses to people affected by the accident
(1) Comprehensive monitoring plan

(2) Efforts conceming decontamination

(3) Responsesto people affected by the accident
{4) Measuresto address agricultural products

3. Efforts to addresslessons learned

(1) Reformsto safety-related regulatory and administrative systems
(2) Countermeasures to reinforce safety at nuclearplants

(3) Reviewing regulatory guides and standards

1. Efforts to bring the Fukushima
accident under stable control
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(1) Current Status

Undertaking measures in a comprehensive manner to achieve the cold
shutdown of reactors and mitigate additional releases of radioactive
materials to the greatest possible extent

- Conducting cooling by processing accumulated contaminated water
and circulating it. leading to:
- Reactorvessels (Units 1-3): Trending steadily at around 100°C
- Spent fuel pools: Trending at 20 ~40°C

- Dispersing antiscattering agents and removing debris, to help hold
down therelease of radioactive materials

- Substantially decreased radiation entering the sea by installing a silt
fence:installed and are now operating a circulating seawater
decontamination svstem

Decreases in the air dose rate measured by monitoring posts prove
the validity of these claims. The GOJ publicly releases these results.

Transitionofthe air doserate at the
FukushimaDai-ichi Nuclear Power Station

Analysis resnlts of nuclides found in dust
callectad 2t the west g=te of Fokushima Dai-ichi NPS (Bg om®)
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Radigactivity concentration of seawater af the nosthem sids of the water
discharss canal of Units 5 and § of Fukushima Diai-ichi{Bg/L)

Transition ofthe concentration of radioactive materials in
seawater at the Fukushima Dai-ichi Nuclear Power Station
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Status of water
injection into the
12actor

Temparaturs around

tha r2actor vazssl

Situation oftha
spant fusl pool

NPS (As of September 14)

Frash water faading
via fead water system
Flow rat: 3.7m* 'k

Temparaturs in faad-
water nozzle: 90.0°C
Temparaturs at
r2actor vazzal bottom:
84.0:C

Water temperaturs has
been stabilized at

2pproximataly 30°C by
maans of an altemative
coolingsystam

Frash water faading
viafead water systam
Flowsate: 3.7m*h

Temparaturs in faad-
water nozzle: 106.6°C
Temperaturs at
r=2actor vazz2l bottom:
114.4=C

Water temperaturs has
Dean stabilized 2t
approximately 34°C by
mzans of an altemative
coolingsystem

* These data may be modied pending the resuits of TEPCO evaiustions.

Frazh water faading
viafead water system
and cors Fprav svitam
Flow rata: 7.0m*'h

Temparaturs in faad-
water nozzle: 105.8°C
Temparaturs at
r2actor vezz:l bottom:
101.3sC

Water temperaturs has
been srabilized at
approximately 33°C by
means of an 2ltemative
coolinzsystem

Status of Units 1, 2 and 3 of Fukushima Dai-ichi

Unit £ is not
subject 1o these
§ffores (fusi
alrsady removed
Jrom the reactor
priortoths
sarthgquais)

Water tamperaturs
has been stabilizad
3t approximately
41=C by means of
an zltemative
coolingsystem
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(2) “Roadmap™
Under the “Roadmap” laid oui:
*Step 1
Targets: Steadily decrease radiation releases. make progress in efforts to
cool the reactors and spent fuel pools, make progress in the treatment of
accumulated water — completed
*Step 2
Targets: Bring the release of radioactive materials under control between
Oct. 2011 and Jan. 2012, hold down radiation exposure dose sionificantly
through achieving cold shutdown of the reactors
*AMid-term challenges
Bemoving spent fuel from the spent fuel pools, designing and

constructing barriers for groundwater, continuing with decontamination
efforts

Long-term challenges
Among others, includes the reconstuction of primarv containment

boundaries. the extraction and storage of debns, the management and
disposal of radioactive waste, and decommissioning.

(2) Roadmap

Current Status of “Roadmap towards Restoration from the Accident N
at Fukushima Daiichi Nuclear Power Station, TEPCO” (Revised edition) ety = byt
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Current Status of “Roadmap towards Restoration from the Accident A Aspmnan ) |
at Fukushima Daiichi Nuclear Power Station, TEPCO™ (Revised edition) o e e R
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Situation regarding radiation exposure
(Local residents)

O Local authorities have launched the “Health Management
Surviay in Fukushima Prefecture,” which targets 2 million
people:

* A basic survey based on behavioral records.

* A detailed survey, based on the results of the basic survey
implemented (estimated to be conducted on 200,000 people)

* Supersonic thyroid examinations, to be implemented on all

residents who were 18 vears old or vounger at the time of the
accident

172




MDEP Conference Proceedings 2011

Situation regarding radiation exposure
(Workers at the plants)

[ The total values of external and internal exposure:
* 224 mSv (the average of 3,715 people, March)
3.9 mSv (the average of 3,463 people, April)
* 3.1 mSv (the average of 2,712 people, Mayv)

O In March, it was confirmed that six people had exposure
exceeding 250mSv, which is the dose limit for emergency

workers

(3) Additional information and knowledge

* Earthquake and tsunami
TEPCO has reported to the government its analysis indicating

that the major facilities’ safetv functions were maintained.

* Nuclear reactors and spent fuel pools
According to TEPCO’s report, there is a high probability that the

exposure of fuel has been avoided bv maintaining the water

levels of the spent fuel pools.
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2. Responses to people affected
by the accident

(1) Comprehensive monitoring plan

O Implementation plan
1) General environment

(O Nationwide monitoring

(O Monitoring of the land area, mainly around TEPCO’s
Fukushima NPSs

(O Sea area monitoring
(O Monitoring at schools and other such locations
2) Plan for the monitoring of ports, airports, parks, sewage, etc.

3) Plan for the monitoring of the water environment (water
resources, rivers and lakes, groundwater, and bathing resorts),
natural parks, and waste

4)Plan forthe monitoring of cultivated soils, forests. and pasture
grass

5) Foodstuffs (agricultural products. forestrv products. livestock
products, fisherv products, etc.)

6) Monitoring of tap water
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(1) Comprehensive monitoring plan

O MEXT collected soil at about 2,200 places within a roughly
100 km radius from TEPCO’s Fukushima Dai-ichi NPS while
also measuring the air doserate and the amount of radioactive
materials deposited into the soil at these locations.

Measuring the air dose rate

Air dose ratemap
AsofAuz 11,2011
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Amount ofradioactive materials deposited into the soil

Map indicating radioactive cesium-137 concentration in soil
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(2) Efforts concerning decontamination

O Basic Policy for Emergency Response on Decontamination Work

O Working principle (over the next two years)
1. The GOJ promotes decontamination, with the goal of reducing the

estimated annual exposure dose to below 20 mSv where the current
estimated annual exposure dose exceeds 20 mSv.

2. Areas where the estimated annual exposure doseis below 20mSv,
with a goal of bringing the estimated annual exposure dose to close
to ImSv.

3. High priority is placed on achieving thorough decontamination in
chlgll:iren’s ltlyving areas (e.g. schools, parks)

O Individual efforts concerning decontamination
* Decontamination efforts at schools
- Monitoring and decontamination of agricultural soils
 Dosereduction of public facilities, school zones
- Decontamination of residents’ living spaces
+ Decontamination efforts bv municipalities
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(3) Responses to people affected by the accident

O Restricted Areas

Evacuation areas to which accessis prohibited, exceptin extremely
limited circumstances (temporary access for residents, temporary
access in the public mterestgo

O Deliberate Evacuation Areas

Areas where the cumulative dose might reach 20mSv within a vear;
evacuation takesplace in a planned. deliberate manner over roughly a
month, rather than immediately

O Evacuation-Prepared Areas

“Stay indoors™ areas and/or areas where evacuation might become
required should an emergency arise. (Efforts are underway to enable
the lifting of this designationS

O Specific Spots Recommended for Evacuation

Identified residences where exposure might reach 20mSvin a year;
total of 227 locations (245 households)

Restricted Areas, Deliberate Evacuation Areas, Evacuation-Prepared Areasin Case
of Emergency and Specific Spots Recommended for Evacuation
-~

(45 of Auguse 3,2015)
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(3) Responses to people affected by the accident

O “Concept of Review of Evacuation Areas, etc.”
(decided August® by the Nuclear Emergency Response Headquarters)

1. maintain necessary distance as a result of safety evaluation
2. Result of radiation monitoring in the areas
3. Development of restoration plan

— The GOJ intends to lift the designation of Evacuation-Prepared
Areain Case of Emergency in blocks when all local
municipalities have completed the development of a restoration
plan, taking their residents’ intentions into consideration.

(4) Measures to address agricultural products

O The GOJ promotes the inspection of agricultural products,
restricting distribution as necessary when radiation levels exceed
the provisional regulation values

O Products whose radiation levels exceed the provisional regulation
values must be recalled and destroved (restricting distribution as
necessary)

O Efforts regarding food items
Tea leaves. beef. rice. etc.
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3. Efforts to address lessons learned

(1) Reforms to safety-related

regulatory and administrative systems

(1) The “Nuclsar Safatv and Sacuritv Asancv (NSSA; tentativaname)” will ba craated as an affiliatad
organization{ “gaikyoku”) oftha Ministrw of Envirormeant in view of “tha sapamtion ofnudlear
ragulation and promotion,” sepamtine the nuclaar safetvrasulation saction of the Nuclear and
Industry Safatv Asancv(NISA) fromthe Ministev of Economv. Trads and Industew (WETT) and
intzeratine the functions ofths Nudear Safetv Commission (NSC).

(2) Aiming to furthar stransthanits functions as a regulatory organization by unifving work ralatzdto
nuclzar safaty ragulation, the NSSAwill also bz in chares of safetvresulations onths uss of
raactors sndnuclzar fusl materials and nuclaar sacuritv. andlzad fimctions in environmental
monitorine {including the oparation of SPEED]).

(3) Crisis manasament includine smareancy rasponses, is ones of the primarvrolss ofthe NSSA, and
nacsssary armnzemants will be mads for this pusposs.

(4) In ordarto stzadilyimplamant oparations of thenaw organization, the govamment will maks
svary affort to securs compatent humsn rasourcas from bothths publicand theprivats sactors.

(3) In parallel with tha organizational raview, the government will also conduct s raviewon the
contents ofnuclaarrasulations and thairralatad svstams. including the introductionof anaw
razulatory framavwor: in visw of tharacent accidant.

(6) The Cabinst Secratadat will carry out prapamtion work, including draftine necassarv bills, siming
to craata the NSSAin April 2012,

(7) When tha ralavant outcoms fromthe Invastization Committzz ontha Accident at the TEPCO's
Fukushima Nuclzar Powar Stations is prasantad during the coursa oftha raview, tha govemment
willrespondto itin a flexible mannsr. -
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(2) Countermeasures to reinforce safety
at nuclear plants

O Emergency safety countermeasures

Completed disposition of emergency response equipment; now
working out manuals and drills.

Mid-tolong-term effortsinclude countermeasures against flood
damage.

O Urgent protective actions

Completed ventilation of center operating room; now working out
manuals for exhaust of hvdrogen gas, and deployment of wheel
carriers.

Mid-tolong-term effortsinclude countermeasures against hvdrogen
leakage and the installation of hvdrogen exhaust ports.

(2) Countermeasures to reinforce safety
at nuclear plants

O Total safety countermeasures

Implementation of a new safetv evaluation scheme, referring to safetv
assessments which EU countries have introduced.

First assessment: To be conducted after completing a regularly-
scheduled inspection

Second assessment: To be conducted at all plants
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(3) Reviewing regulatory guides and standards

* Regulatory Guide for Reviewing Safety Design of Light
Water Nuclear Power Reactor Facilities

* The Regulatory Guide for Reviewing Seismic Design of
Nuclear Power Reactor Facilities

* Regulatory Guide for Emergency Preparedness of Nuclear
Facilities

http://wwnwissa. ore'navscenter/ focus s hitna japan-report japanrep ot 91 1 pdf

Thank you
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United States Nuclear Regulatory Commission (US NRC)

Gregory Jaczko, United States PG Member, Chair, US NRC

~ NRCActionstmmediately
Following Fukushima LAl IO

. Begém”u,-hour staffing of Operations Center - “monitoring
mode”

* Dispatched team of technical experts to Japan

» Coordinated with other Federal agencies, regulatoré
counterparts in other countries, and industry (INPO)

* Quickly conveyed specific actions to inspection staff and
licensees to verify plants’ capabilities to mitigate severe
accident conditions
- NRC inspectorsassessed licensee readinesstorespond to

earthquakesand tsunamisat all US nuclear power plants (March-
April 20n

» Established senior-level Near-Term Task Force to conduct
six-month review of technical and policy issues and identify
potential regulatory adjustments
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sceauent : e —— /
—Subsequentand Planned NRC
Actions S USNRC

L P ey ——
* NRCinspectors followed up the March inspection by assessing licensee readiness to
im‘glement guidelines to manage severe accidents atall US nuclear power plants
(May-June 20m)
* Near-Term Task Force Report issued: “Recommendations for Enhancing Reactor
S 7 in the 217 Century” (July 12, 20m)
* Commission Issued Staff Requirements Memorandum with Next Steps (August 10,
20m):
= By 8/26/20m, develop a charter for the structure, scope, and expectations for assessing the
Task Force recommendations (Completed)
= By g9/9/20m, identify Task Force recommendations thatcanbe implemented without
unnecessary delay. (Completed)
= By10/3/20m, recommend a pricritization of all the Task Force recommendations. (In
progress)
» Advisory Committeeon Reactor Sa.f:fua.‘ds (ACRS) will formally review all Task Force

recommendations and the staff’s evaluation and recommended prioritization of the Task
Force recommendations.

* Within18 months, the staff will submit a notation vote paperto the Commission outlining

a re%\l.ldat 7 framework for adequate protection thata riately balances defense-in-
dep an?']rynsk consideraﬁon:q > S :

Future Impact of MDEP S2NRE

» The NRC is contemplating regulatory changes.

» MDEP is a venue to share and discuss insights and
actions contemplated by national authorities.

* Inthe end, even if regulatory authorities decide on
different responsive measures, we will all benefit from
ourwork in MDEP and other venues by hearing other
perspectives on the issues that are raised.
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Western European Nuclear Regulators’ Association (WENRA)

Jukka Laaksonen, Finland PG Member, Director-General, STUK

2™ MDEP Conference
Paris, 15-16 September2011

DESIGN ISSUES TO BE CONSIDERED ON THE
BASIS OF FUKUSHIMA LESSONS

Jukka Laaksonen
WENRA chair, DG of STUK

SATRLOTURVARESOUS « STRALSACEARRT STINTRAEN T
FADATION AND NJDEAR SATRTY AUTHCATY
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Need for design improvementsin GEN lll reactors?

« Thecurrent safetystandards written for Gen il reactors, suchas

— |AEA NS-R-1 Safety of Nuclear Power Plants: Design, as approvedby the
IAEA Commission of Safety Standardsin May 2011, and

— WENRA Statement on safety objectives fornew nuclear powerplants,
issued in November 2010,

seemto be valid and do not need changes.

« Nevertheless, their application in a more strict manner and
interpretation as concerns safety margins needs to be reconsidered:

— accountingsite specific features and hazards
— protecting from/avoiding common causefailures

SATEILYTUSVAXKESKUS + STRALSAKER-GT SCaNTRALEN Slaaznen
RADIATICN AND NJCLEAR SASETY AUTHCRITY IS H

Need for design improvementsin GEN lll reactors?

* Design specific WG’s of MDEP provide an excellent platform
to discuss on the possible needs for design improvements.

* In addition to regulators, also respective vendors and
possibly utilities constructing or planning to construct
certain reactor should attend the discussions.

SATE L TURVANE SIS + STRALSACERET STANTRAEN S aa—
FADATION AND NITEAR SATETY ALTHCATY I3 H
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Site specific features and hazards

« Increasedrobustness might be a general answer to some hazards but
a careful site analysis is necessaryto address adequately all
conceivable hazards of a specific site

— Japan hastsunamis, do others have something elseto be considered
more carefullythan in the past (damfailures causing largeflood, large
earthquakes, oil spillstoses, ...) ?

— different hazards should resultin differencesin the design

« Alsopositive site features could be utilised, such as the high hill next
toFlamanville plant
— emergency coolant by gravity?
— enhanced physical separation/protection of some redundant equipment?

SATEILYTUSVAXKESKUS + STRALSAKER-GT SCaNTRALEN Slaaznen
RADIATICN AND NJCLEAR SASETY AUTHCRITY IS H

Avoiding common cause failures — physical
protection and separation

« Strong and possibly leak tight barriers to protect vital equipment
from external influence

» Double walls separated by adequate distance to avoid propagation
of vibrations

« Improved lay-out
— redundantsubsystems/equipmentseparated by distance

— redundantsubsystems/equipment protected differently to accountfor
differenthazards (e.g., some located atlow elevation to protect from
seismic events, others located at high elevationto protectfromfloods)

» Thoroughly verified safetymargins against exposure to internal fires

or floods
SATRLYTUSIVAKESOUS + STRALSAKSRGT STaNTRALEN 4 Laakaonen
FADATION AND NITEAR SATETY ALTHCATY I3 H
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Avoiding common cause failures —increased
diversity

* Atleast two fully diverse means should provide each safety
function

— Passive systems
— Active systems not needing any electrical power

* dieseldriven pumps,
* hydraulic valve actuators,
* manually remote operated valves,
* (but not much credit should be given to steam turbine operated
pumps)

— Air cooling with small “cooling towers” as a secondary heat
sink, at plants where the sea or river water cooling provides
the primary heat sink

SATEILYTUSVAXKESKUS + STRALSAKER-GT SCaNTRALEN Slaaznen
RADIATICN AND NJCLEAR SASETY AUTHCRITY IS H

Protecting from common cause failures —
transportable equipment for safety functions

« Incorporation of easily accessible (also in accident conditions) hook-
ups for connection of transportable equipment
— Clean water to primary and secondary circuit, to the containmentand to
the spentfuel pools
— Borated water as needed to ensure sub-criticality
— Electrical powerof various voltage levels and currencies
— Electrical powerfor charging batteries
— Robustinstruments for use in harshoperating conditions
« Severalalternative and optimally selected connection points to
plant systems should be available

« Well protected storage for transportable equipment and vehicles

SATE L TURVANE SIS + STRALSACERET STANTRAEN S aa—
FADATION AND NITEAR SATETY ALTHCATY I3 H
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Korea Institute of Nuclear Safety (KINS)

Youn-Won Park, Korea PG representative,
Director of International Nuclear Safety, KINS

P28 KOREA INSTITUTE OF NUCLEAR SAFETY

v -
2 KINs ;b.
%qqyé"\

What we did in relation with
Fukushima Accident in Korea

September 15, 2011

Youn-Won PARK
Korea Institute of Nuclear Safety
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CONTENTS

G How to respond to Fukushima Accident
0 In the light of International Recommendations

@ Implementation for safety improvement

|. How to respond to Fukushima Accident

Q Activation of Emergency Response Team

Q Crisis communication with public

Q Strengthening Environmental Radiation Monitoring and public
release

Q Special Safety Inspection on Nuclear Facilities

PN ¢ OREA INSTITUTE OF NUCLEAR SAFETY 2
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Special Inspection

Q Special Safety Inspection by RB

< Special safety inspection was performed to 21 operating NPPs and 1
research reactor.

.,
o

Unlikely worst case scenario was considered including

e Extreme natural disaster (earthquake + tsunami)

e [oss of off-site power and failure of emergency DGs (SBO)
e Severe accident

QO Objective of special safety inspection
< how well the NPPs are designed against natural disasters;
< how well they can mitigate the severe accident;
< how much effective the emergency response system are in place.

PEW OREA INSTITUTE OF NUCLEAR SAFETY 3
I

Special Inspection

a Conclusion of Special Inspection
% No MNPP is exposed to imminent risk
++ But safety measures are needed against potential risk

U Based on Defense-in-Depth, safety improvement action items
were identified.

< 1% Barrier against extreme natural disaster
® Improve seismic resistance
o Minimize potential nsk of feoding
< 2™ Barrier to ensure core cooling capability
& Make avalable A/C power at any anticipated events
® Make avallable cooling walter and path af any unkkely event
< 3™ Barrier to ensure C/B integrity and to improve Emergency response
Capability
® To edminate the fkelhood of severe accident and avoid hydrogen explosion
& To address multi-unit disasler

Fm KOREA, BSTITUTE OF NUCLEAR SAFETY 4
—
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Il. Actions Taken in the light of International Recommendations

Q Draft IAEA Action Plan on Nuclear Safety

< MS to undertake an assessment of NPPs against natural
hazards

- Special Inspection and Safety Assessment

< MS to host IAEA peer review service
< MS to conduct review on emergency response capabilities
< MS to conduct review on regulatory effectiveness

IRRS Mission to Korea : First IRRS Mission after Fukushima

KOREA INSTITUTE OF NUCLEAR SAFETY 5
—

IRRS Mission to Korea

= Nuclear power Plants, Research b l ‘-hﬁ-% |

Reactors. Emergency . [ / 2. Global nuclear safety regme \ |

preparedness

= Module 1 ~ 10 & || /2 Responsilities and functions of te regulstory

= 5 Policy 1ssues
~ Fukushima Issues /

# Independence

4. Management system of the reguiatory body

sy

PUEMOIASY 9
pue By

# Transparency Openness

wsonss; Aopod,. ‘

uvopsedsuy ‘2

# Long Term Operation

UOREZOYINY -

1Vl
3
l§

~ Ageing Management

» 2 Thematic areas

20Mod 18 120U U0 BUPLISGLES § LN D 10 HNPOL P SI0HE L

B
l.\' f’
>1 R ].: 11. Thematic areas
# OEF program ‘
I 12 Interface with nuclear security I
. T
“Technical issoes’
P2 coneA MSTITUTE OF NUCLEAR SAFETY 8
—
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IRRS Mission to Korea-Fukushima aspect included

“10. Emergency preparedness and |
response |

=

Significance in the

el ooy aploy Syul

P2 xoneA MSTITUTE OF NUCLEAR SAFETY
I

light of the
Fukushima accident

IRRS Mission to Korea-Fukushima aspect included

1.2 Establishment of & Framewark Sor Safety

L L R PO The government shall establish and maintain an sppropriate governmental, legal and regulatory framework for safety within which

AeRi FeQuetling SpOrORrate IIEATON 1 e
N af The Pubushena accatent

* are resposaieities Cuearly allocated » the
goveenmentsl  lagd  and  reguinony
framewark for safety?
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whormy  Claarly  peced  within  the
governmental,  lag¥  nd  regeiatory

framework for afaty, eves 0 De Case of
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Tlements for teview
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SpeCty Cearly the resposadimes 300 Tenctiond of eath Suthortly withe the
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G3R Pat 1229 (| T framawork for satety shal mate the fabowing | |

ntetested parties and for
for, and rewpoase 15, & suchesr o
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* in partcular, it the role of the sethocked
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framework lor safery?
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Safety Commuusion of the Cabwet OMce] 2 wie
DL Cabt wAO Aat the premary retpoasbity for
Provding sufcunt actvibies £ eniure CASenT’
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Summary of IRRS Mission to Korea

e The Korean government, through the activities of MEST and
KINS has implemented a technically capable and effective
nuclear safety regulatory program.

e Transition to a new regulatory framework has the potential to
enhance regulatory independence, expertise and transparency;
however implementation details have yet to be finalized.

» Suggest valuable advices to enhance the effectiveness of the new Regulatory
Organization

e Korea's response to the accident at Fukushima has been prompt
and effective. Communications with the public, development of
actions for improvement and coordination with international
stakeholders was of high quality. Further lessons learned should
be adequately addressed.

e 15 good practices, 12 suggestions and 10 recommendations

P2 xoneA MSTITUTE OF NUCLEAR SAFETY 9
I

Summary of IRRS Mission to Korea

U Good Practices

® The reguiatory body of Korea has a clear and structured national approach for
nuclear safety,

® Korea strongly supports the global nuclear safety regime and provides traning at
national and intemational level

¢ KINS has a high level of technical competence and has implemented an effective
human capital program, etc.

U Suggestions
¢ Develop selection cntena for members of new NSC,
¢ Prepare human resources plan for the secretanat of new NSC,
¢ Establish an advisory committee for new NSC, elc

J Recommendations

e The reguiatory framework require decommissioning plans,
o Clearly define the responsibilibes between new NSC and KINS,
o Develop a management system for new organization, etc

P2 coneA MSTITUTE OF NUCLEAR SAFETY 10
—
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lil. Implementation Plan for Nuclear Safety

Q Safety Measures for Nuclear Power Plants

< Short term
o Jdentification of Action Items to address Fukushima Accident

through special inspection
< Mid term
e Evaluation on the Action ltems
o Implementation Plan for Identified Action ltems
® Harmonization with International Safety Standards and Practices

< Long term
e Rulemaking taking into account DECs
O Nuclear Regulatory Framework
+ Establishment of Nuclear Safety and Security Commission

EOREA, INETITUTE OF MUCLEAR SAFETY

Change of Nuclear Regulatory Framework

Other !
Minnters
2 vice Minister of m m
MEST
i
|

[o Nuclear Safety Commission (NSC) under President, as standalone regulatory authority

ME@I

i

e KINS/KINAC remalin as regulatory expert organizations, now to support the NSC
e MEST's role to be restricted to promoting the utilization of nuclear energy
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IV. MDEP activities in view of Fukushima

Q MDEP is a unique International Safety Evaluation
Instrument for specific reactor designs and also for
specific safety issues.

Q In relation with Fukushima accident, MDEP to
address more on the Harmonization with International
Safety Standards and to feed the outcomes of
different MDEP activities back into international
standards.

Q Korea, even after the establishment of NSSC, will

continue to participate in MDEP activities, ISWG as
well as DSWG.

PEW OREA INSTITUTE OF NUCLEAR SAFETY 13
I
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World Association of Nuclear Operators (WANO)

Laurent Stricker, Chair, WANO

World Association of Nuclear Operators

W A N O

“New Reactor Design activities

focusing on new reactors and vendor/
licensee’s responses ”

2" MDEP Conference September, 152011 - Paris
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First lessons from the Fukushima accident

100% WANO Members answered to the SOER
(excluding Fukushima Daiichiand Daiini NPPs)

D )

o
<Z:
=

Analysis of SOER 20112
Recommendation
Response Data

Fuhwabhima Dadic i

Nwchear Station § wet
Dammagy ( swied by

Varthgushe snd Tramams

3 REPORT

First lessons from the Fukushima accident

AllWANO members respondedto SOER
Example ofanalysis : Station Black-out

% of units

A 3 L o o
w oo o8 "
1 1 i 1
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WANO’s Commission to propose improvements

As a result of Fukushima :
®* Closethe SOER gaps in emergency preparedness
of each utility :

* Procedures

» Equipmentavailability

* Drills & training

*Better define WANO'’s roles & responsibilities
of WANO & WANO members in an emergency :

® Reinforce the Emergency Team

® Inventory of available equipment from other members
® Coordination with IAEA and other organisations

Nuclear Safety Responsibility

WANO
e " Collective Responsibility (£
'g wi
_______________ SR
(=]
NATIONAL  Individual Responsibility —
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VWANV S CUITHINSSIOIN LU PIOopose
improvements

® Coordination with IAEA and other organisations :

Cooperation

e JANTI
€S50ns learn
WANO
Cooperation > ENSREG
g Lessons learned "
= = — NEA
2 =
I INTERNATIONAL ] u!
o Leve 5 o l—— -
W £ - rmen ————
&
- NATIONAL L3
LEVEL
information
~

»

oversight I : % a

D o

WANO improvements

* WANO will, with its members fully committed, continue to
prevent TMI & Chernobyl types Accidents by focusing PRs
on Nuclear Safety Fundamentals, including :

® Compulsory high quality “AFls”

® Check SOER recommendations’ implementation
* Improve Operating Experience, sharing between
operators :

®Better define when a station must report

®Timely report event

"Implement SOER recommendations

*Define what is expected of WANO members & the
follow-up on members that are not fully participating
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World Association of Nuclear Operators

Thank you

= 1 1

%% A N O

http:/swww.wano.info
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SESSION 6

MDEP ACTIVITIES AND ACCOMPLISHMENTS OF THE
VENDOR INSPECTION CO-OPERATION WORKING GROUP (VICWG)
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SESSION 6 SUMMARY

Terry Jamieson, Canadian Policy Group member chaired this session. The following persons made
remarks and/or gave presentations on the Fukushima related issues:

e Sungho Yang, Korea Institute of Nuclear Safety (KINS), chair of the VICWG, gave a
presentation on the status of the VICWG;

e Tsuyoshi Nakamura, General manager of nuclear energy department, Japan Steel Works, Ltd.,
gave a presentation on JSW and its experience in manufacturing components;

e  Sukkwan Kim, Vice-President, NPP quality control, Doosan Heavy Industries and Construction,
provided a presentation on Doosan and its experience in vendor inspections;

e  Sébastien Crombez, France STC member, ASN, made some remarks on vendor inspection
activities in the context of both VICWG and French regulation;

e Yury Meltsov, FSUE VO “Safety”, Russia STC representative, VICWG member, gave a
presentation on the Russian process of vendors inspections.

The chair of the VICWG presented the status of the VICWG, detailing the near term goals,
identifying similarities and differences in the use of quality assurance standards in regulatory inspections,
and the long term goal of carrying out multinational inspections of vendors. He also highlighted the
experience gained through the 30 witnessed inspections conducted since 2008, procedures for sharing
inspection results, inspection protocol, and the comparison of quality assurance regulatory requirements.

After a presentation of JISW’s manufacturing experience, the JSW representative expanded to the use
of codes and standards: different codes apply regarding the reactor design and the country (ASME for the
AP1000 and RCC-M for the EPR for example). On top of that, specific country requirements also must be
taken into account. Interest of JSW was expressed for harmonisation of codes and standards for equipment
manufacturing and manufacturer qualification.

Doosan’s manufacturing experience was developed by the Korean representative, mentioning the 11
on-going projects, mainly AP1000 in the USA and China. Then were highlighted inspections aiming at
verifying the implementation of vendor’s quality assurance programme by KINS, the US NRC, NNSA and
FANR, concluding that the criteria were quite similar as based on ASME and NQA-1. Further expectations
regarding MDEP are that inspections are conducted by multiple regulators or that regulators rely on others’
inspections to fulfil their respective programme, so as to optimise resources.

According to the presentation by Mr. Yury Meltsov, inspections are conducted in Russia to assess the
organisation and the quality assurance of the manufacturer. When assessing a foreign vendor,
implementation of international and national standards will be examined and compared to the Russian
standards. Gathering information about foreign vendors, regarding a minimal list of pre-determined tests,
would enable the sharing of information between countries on the assessment of vendors, as well as easier
co-operation.
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Some members of industry suggested that MDEP inspections should include co-operation on
inspection of civil works and other issues so that the regulators could co-operate in such areas.

The MDEP VICWG will likely invite the relevant quality assurance/management standards

development organisations (ASME, AFCEN, IAEA, I1SO) to a subsequent meeting to discuss ideas of
potential harmonisation on QA/QM requirements.
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Vendor Inspection Co-operation Working Group

Sungho Yang, Chair of VICWG, KINS

Multinational Design Evaluation

Programme

Vendor Inspection Cooperation
Working Group Activities
Sungho YANG, KINS, VICWG Chair
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Goal of VICWG

..
]

: Near Term:

'3 | m Improve the effectiveness and efficiency of vendor
3 inspections by using other regulator(s) work:

‘E > ldentify areas of commonality and differences

o . - .

2 between vendor inspection practices of member

5 countries and quality assurance standards.

= » Share information (programmes, findings, results of
2 inspections).

;4 > Observe each others’ inspections.
i » Conduct joint inspections.

s T

Goal of VICWG

Long Term:
3 | m Multinational vendor inspections:
"'.“/ 4
;3 » Develop and implement the common processes
‘g needed to adapt the scope of vendor inspections to
8 take into account the needs of other member
[ countries.
& » Develop a framework that takes into account other
- regulators’ vendor inspections.
Z » Organise and co-ordinate multinational vendor
<Z inspections.
(A\’t:“,) = o
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VICWG Definitions

_' m Witnessed inspection : an inspection in which one

3 regulator conducts an inspection according to its own

3 regulatory framework and one or more regulators

z witnesses it.

;‘j m Jointinspection : an inspection in which one regulator

o conducts an inspection according to its own regulatory

8 framework with the active participation of one or more

5 other regulators’ inspectors.

,i m Multinational inspection : an inspection conducted by a

L team of inspectors according to common requirements
(s, ) o

VICWG Activities

2 |m Meetings were held biennially since kick-off in 2008
3 » 7™ meeting was held in May 11-13, 2011
é » 8" meeting will be held in December 7-9, 2011

‘Z’ m VICWG intermediate objectives (as documented in the
;‘: Programme Plan)

e » Organize witnessed inspections

'C?s » Identify common QA requirements that could be

3 acceptable to the MDEP regulators

:’. » Improve the process for sharing inspection results
5‘\‘ » Develop plan for and conduct joint inspections

ey,

A
|
1

»
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'®

OECD

Organize Witnessed Inspections

m Inspection cooperationup to 2011
» Conducted over 30 VICWG inspections (witnessed and
joint) since 2008

* One jointinspection to address an emergingissue and
support licensing decision for OL3 (conducted in 2010)

* Majorvendors activities (design, fabrication and quality
assurance) were inspected

* Vendorinspections have extended to Digital I&C vendors
» 5more inspections scheduled through the end of 2011
* Oneoftheseisa jointinspection of Doosanin October 2011
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Organize Witnessed Inspections

m MDEP/VICWG Protocol for organizing witnessed (and
joint) inspections is prepared and used

» Shared VICWG Inspection Protocol with WENRA and
vendors, and itis available on the MDEP public website

#» Shared with other MDEP WGs for their use —for example
for audit/inspection of DI&C vendors by EPRWG (STUK
and NRC)

® Much experience has been gained through the

MDEP VICWG witnessed/joint inspections conducted
since 2008
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Identify Common QA requirements

m QArequirements comparison table analysed and
revisited to update

» Comparison between 10 MDEP regulators QA
requirements

» Further supplementing this table by comparing with 1SO
9001+ and GS-R-3

* Identified the basiccommonalities for use by MDEP VICWG
members for further cooperation

* Nointenttocreate a new standard as thatis notfeasible

* Identified common QA requirements for use in multinational
vendor inspections —discussion with CSWG is necessary

Multinational Design EValUations Prog
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v
BV A

=
(AMA NN
A VN
—,
1
N

-

Improve Process for Sharing

Inspection Results

s |m Witnessed/joint inspection results placed in MDEP
g Library when forwarded to NEA

‘Z’ m VICWG members agreed on a procedure to share

Y inspection results (not only witnessed inspections

5 but all inspections that may be of interest to VICWG

5 members)

: I Template for an inspection report summary was

Z< prepared
(©) -
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'®

OECD

Develop Plan for and Conduct Joint
Inspections

~ |m The protocol for conducting joint inspections has
been finalized and implementation is explored

m ASNand STUK carried out a joint inspection in
March 2010 (ONR and NRC witnessed)

m Jointinspection planned for 2011

7 KINS inspection of Doosan (October) with active
participation of NRC inspectors. NiSA and JNES to witness
the inspection.
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VICWG Summary

m Much positive experience gained through
witnessing inspection

m Identified common QA requirements (Draft MDEP
Core QA Requirements)

m VICWG products are available and being updated

m Continued active participation by all MDEP countries
is necessary to reach the goal of conducting
multinational inspections
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Vendor Inspection Co-operation Working Group

Yury Meltsov, Executive Director, FSUE VO “Safety”

Vendor Inspections
Cooperation Working Group

Yury Meltsov

Executive Director

FSUE VO “Safety”

Second MDEP Conference
September15-16, 2011
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CONTENT

1. Arrangement of qualification inspection system
for vendors of products for Russian NPPs

*Construction of NPP abroad
*Vendors selection process
+Competitive selection process

2. Inspections objectives

3. Inspection results

4. Assessment of foreign suppliers

5. Accomplishing the above objectives with provide
for:

6. Conclusion

Arrangementof qualification inspection system for
vendors of products for Russian NPPs

Rostechnadzor

(Government Authority for Regulation of nuciear and radiation safety in nuclear
field)

» development of safety Codes and Standards, granting licenses to
enterprises designing and manufacturing NPP equipment

» Conduct of inspections to check compliance with licenses conditions
and requirements of safety Codes and Standards

« FSUE VO "Safety” - routine random inspection of quality in the
process of equipment manufacture

State Corporation Rosatom

(Management of atomic energy)

Tendering for NPP equipment supply in accordance with the
Unified Industry Procurement Standard, preliminary selection
of vendors
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Construction of NPP abroad

Rostechnadzor - assisting in safety regulation

. Scientific and Engineering Center for Nuclear and
Radiation Safety (SEC NRS) - assisting in development of
regulatory documents

. FSUE VO "Safety"” - services for assessment of vendors and
manufactured equipment quality

Prime contractor of NPP construction abroad is authorized
by the State Corporation Rosatom to carry out activities on NPP
design, erection and commissioning, as well preliminary
inspection of vendors and tendering for NPP equipment supply.

Process of vendors selection

Inspections conducted at the licensing stage, tendering
procedures and inspections in the process of production
often have different scope of activities (depending on
assigned tasks and enterprise experience in nuclear field)
and under different programs not fully coordinated among
one another (at different stages of selection process).

Specifically programs of Russian and foreign vendors
selection may differ because different assessment criteria
related to specific production and technology may be used
in assessment thereof.

Approaches to assessment of Russian and foreign vendors
differ in principle.
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Competitive selection process

State Corporation Rosatom system

The following shall be done in accordance with the Unified
Industry Procurement Standard:

* Tendering for NPP equipment supply as per established procedures
and criteria

* Preliminary assessment and inspection (if necessary) of vendors,
rather than subsuppliers and co-performers.

« Keeping register of dishonest vendors (Law FZ-94)

Basic criteria of equipment supply application assessment
«Contract price and time of delivery

*Product quality and functions characteristics

*Participants qualification

*Participants technical capabilities

Availability of personnel

Availability of Rostechnadzor license for a respective kind of activity
*Participant’s experience and reputation

Inspection objectives

1. Establishing technical and organizational capability of an
enterprise to carry out activities in nuclear field (preliminary
inspection)
Development of enterprise’s passport (certificate) or a similar
document

2. Checking production preparedness in concluding a specific
delivery  agreement.  Establishing co-performers and
subcontractors. Assessment of enterprise Quality System and
its preparedness to start work

Availability of real conditions to fulfill an order (prior inspection
of equipment compliance). Availability of vendors register.
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3. Random inspection of the current enterprise system of
launching production of equipment (to be delivered) in the course
of conformity assessment

Spot tests of product with the aim to confirm its quality

Inspection can be conducted under a special program with account
of enterprise specific features and with paricipation of a specialized
organization and representatives of other countries’ regulators

Revealing deficiencies in product control system, quality
management system, documentation and personnel gqualification.
Development of inspection methodical procedure

Results of inspections

The following shall be done as a result of inspections:

1. Obtain and analyse information with the aim to develop a
conceptual document (approach) to assessment of vendors
using working groups for processing and analysis of obtained
information. Analysis criteria shall be formulated and means to
improve inspections procedures shall be established in the
document

2. Set up a graded approach to inspection programs of the
enterprises:

- having working experience in the field of nuclear power

- not having claims to the quality of previously manufactured
product

- have not manufactured products for NPP before
- having capabilities to fully satisfy customers requirements
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Assessment of foreign vendors
While evaluating foreign vendors and inspecting their preparedness to
launch manufacture we check the matters of compliance of Customers’
regulatory documents requirements with the requirements of national
and international standards.

In Russia vendor's capabilities are assessed in accordance with the
requirements of Rostechnadzor document RD-03-36-2002 "Terms and
conditions of delivery of imported equipment, products, materials, and
component parts for nuclear facilities, radiation sources, and storage
sites of the Russian Federation”, and namely:

» Comparison is done of the Russian Federation documents
requirements with the requirement of national and international
documents used by a vendor

» Methods and procedures of items quality control are compared with
the requirements of respective Russian documents

« Analysis of delivery contracts contents is made.

Accomplishment of the above objectives will:

1. Provide for a unified approach and criteria of assessment of
vendors of products for NPP

2. Define a minimal list of tests (acceptance, qualification, etc.)
for a particular product

3. Establish optimal time frame and frequency of inspections and
define a graded approach to inspections conduct and content

4. Make it possible to create an accessible information data base
of vendors (on international and bilateral basis)

5. Enable involvement of other countries organizations, WG
participants in vendors assessment
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Conclusion

At present the current Russian system of product vendors selection
provides for control of supply of high quality and reliable equipment
forNPPs

At the same time there are some problems in selection and
evaluation of vendors manufacturing metallurgical products and
component items not only for nuclear branch, but for other
industries

Besides, due to the absence of complete information, the process of
selection and assessment of foreign vendors is complicated

Availability of common approaches and vendor assessment criteria,
as well as unified information data base on European vendors may
considerably improve the quality of their selection and increase the
efficiency of satisfaction of quality requirements to products for
NPPs.
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Japan Steel Works, Ltd.

Tsuyoshi Nakamura, General Manager of Nuclear Energy Dept., JSW

OECD/NEA/2" MDEP Conference

Differences on Requirements for
Manufacturing of Forgings

Sept. 16, 2011

Tsuyoshi Nakamura

General Manager of Nuclear Energy Dept.

THE JAPAN STEEL WORKS, LTD.
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2 JSW

1. Introduction of JSW Muroran Plant

—

1] Daiichi]
| |Nuclear Power Plant
I " Muroran Plant

> 3 e R .
‘ _-..-": ‘:
3 o I;Iiroshilna Plant o Yokohama Plant 'sw
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2. Manufacturing Experience of Forgings for RPV & SG

300
Total Number of Delivered Forgings until Nislsar
2010 = uc
RPV Forgings[ | : 609pcs. Renaissance ~ilmmmiiie-
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3| Nozzle Shell Flange * ° L @ L] o *
RPV | 4 Upper Core Shell ® O [ ] = = s s B
5 Lowsr Core Shall [ 9] [ ] = = * * *
6 Transition Ring [ [ ] [ ] = - O * *
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Upper Shel/RPV

Closure Head/RPV Channel Head/SG Upper Head/SG
#1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11
. o Project China Vtigede TBD TBD TBD xia:.;inv T:?an:a 3:: Ti?aﬂ;a Pe:xlgze Heiveng
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3. Main Applicable Codes for Forgings (1/2)

AP1000
ABWR
EPR

.

oo

Basic Code
ASME

Applicable code is difference for each reactor
design and location of site.

Location of Site

JSME, ASME + Country’s Rules
RCCM

JSW
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3. Main Applicable Codes for Forgings (2/2)

(Example of Country’ s rule)

AP1000 projects in China

1) Special mechanical properties are required for forgings, additionally.

2) Many production weld test materials are required.

Projects in France

1) Application of ESPN (Order of December 12, 2005 related to Nuclear

Pressure Equipments) is required.

Projects in UK

1) Application of ISO17025 (Qualification of Test Laboratory) is required.

4. Vender Inspection (1/2)

JSW has many experience to receive vender
inspection (quality assurance audit/survey).

Number of Times of QA Audit at JSW Muroran
16
14
12
]
o
E 10
= —
s g
o
el
E 6
]
b
4
: l .
0
2007 2008 2009 2010 2011

O Customer
B Owner
B Regulator
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4. Vender Inspection (2/2)

Number of times of QA audits at JSW Muroran for 2007 to 2011

North
America,

Japan, 17 17

Asia, 2

Europe, 14

[~ Regulator

/
| ASME/ANIA

‘ DEP
TUEV
NRC
1509001

5. Expectation to MDEP’s Activities

activities,

JSW (as material manufacturer) expects to MDEP’s

qualification.

* To harmonize requirements of Code and
Standard for material manufacturing.

* To simplify the process of manufacturer
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Thank you

for your attention!

The Japan Steel Works, Ltd.
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Doosan Heavy Industries and Construction

Suk Kwan Kim, Vice-President, NPP Quality Control, Doosan Heavy Industries and Construction

Doosan Heavy Industries & Construction

Nuclear Business

and
Regulatory Body Expectations

Suk Kwan, Kim
Nuclear Quality/EHS Vice President
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Table of Contents

Company Overview

Regulator Inspection Experience
pecains

Doosan Heavy Industries & Construction 1

Company Overview _ Nuclear Business

Material

« Supply forgings which are basic materials for nuclear Power Plant

Fabrication

« Fabricate Various Reactor types: PWR, PHWR, and Replacement Components

+ NSSS(Nuclear Steam Supply System), BOP(Balance of Plant), T/G(Turbine/Generator)
- Reactor Vessel, Steam Generator, RV Internal

» Now, performing localization of I&C major system and RCP for APR1400 Project
- MMIS(Man Machine Interface System)
- RCP(Reactor Coolant Pump)

Erection

« Participate in Construction on Domestic Site

Doosan Heavy Industries & Construction 2
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Experience _ Domestic

Over 30 years of experience, 25 projects including under construction projects
Completed
Year Project Type Remark
Yonggwang #1,2 PWR 900 Mwe
Ulchin #1,2 PWR 900 Mwe
Yonggwang #3,4 PWR 1000 Mwe
Wolsong #2,3 4 PHWR 1000 Mwe
Ulchin #3,4 PWR 1000 Mwe
1980~2010
Yonggwang #5.6 PWR 1000 Mwe
Ulchin #5,6 PWR 1000 Mwe
KEDO #1,2 PWR 1000 Mwe
Shin-Kori #1,2 PWR 1000 Mwe
Shin-Wolsong #1,2 PWR 1000 Mwe
Under Construction
Year Project Type Remark
: 1400 Mwe
o Shin-Kori #3,4 PWR (APR1400 : Advanced Power Reactor)
; 1400 Mwe
Shin-Ulchin #12 PWR (APR1400 : Advanced Power Reactor)
[l| l' l|-~"|> J ’ Doosan Heavy Industries & Construction 3

Experience _ Overseas

12 projects are completed, 11 projects are on-going

Yea

2 : Customer Project Scope Remark
— m ( w China | Quinshan Phase Il #1,2 NSSS Completed
2002 USA | Sequoyah #1 RSG Completed
LA 2005 USA | Watts Bar #1 RSG Completed
idiarskolns 2006 USA | ANO #2 RPZR Completed

Watts Bav 2009 USA | ANO #2/ Waterford #3 | RRVCH&CEDM | Completed

| _Sequoyah |
Palo Verde \ V.C.Summer 2018 USA | Indian Point #2,3 RRVCH&CEDM | On-going
Voute 2009 | China [ Qinshan Phase Il Unit 3 RV Completed

Levy Coul
- 2010 USA | Sequoyah Unit 2 RSG Completed
/ 2006 USA Palo Verde Unit 1,23 RRVCH&CEDM | Completed
C/L“ Hlir 2011 China | Sanmen #1 SGRV On-going
China 2

2011 China | Haiyang #1 SG,RV.RVI On-going
Mutsu Spent Fuel 2020 Japan | TEPCO Cask Cask On-going

@ T Storage Facili
2014 USA | Vogtle #3,4 SGRV On-going
2015 USA | V.C.Summer #2,3 SGRV On-going
e L) 2018 UAE | *BNPP #1,2 NSSS On-going
& : *BNPP(Braka Nuclear Power Plant) is same as Shin-Kori #3.4 a
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Experience of Regulator’s inspection

v' Components to U.S.A Plant
v RV, SG, RRVH, RSG, CEDM, RPZR

v Has inspected twice at the Doosan shop
- 1t : VVendor inspection with KINS(2008)
- 2nd : NRC(2009)

v Will perform joint inspection with KINS on Oct. 2011

v' To verify implementation of vendor's QA Program
- Contract Requirement
- 10 CFR 50 App.B
-10 CFR 21
- NQA-1, ASME IlI
- Vendor's QA Manual

Doosan Heavy Industries & Construction 6

Experience of Regulator’s inspection
KINS
v

v" NSSS, T/G, and BOP

v

Domestic Plant

Including overseas vendor supplying domestic plant

N

3 times per year (Normally)

S

To verify vendor's QA Program implementation
- Contract Requirement
- Atomic Energy Regulation Section I\V(equivalent to 10 CFR 50 App.B)
- KEPIC QAP(equivalent to NQA-1)
- KEPIC MN(equivalent to ASME I11)
- Vendor's QA Manual

KEPIC started on 1995 and is similar to the ASME Codes
Doosan Heavy Industries & Construction 5
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Experience of Regulator’s inspection

v" Components to U.S.A Plant
v RV, SG, RRVH, RSG, CEDM, RPZR

v Has inspected twice at the Doosan shop
- 18t : Vendor inspection with KINS(2008)
- 2n : NRC(2009)

v Will perform joint inspection with KINS on Oct. 2011

v' To verify implementation of vendor's QA Program
- Contract Requirement
- 10 CFR 50 App.B
-10 CFR 21
- NQA-1, ASME IlI
- Vendor's QA Manual

Doosan Heavy Industries & Construction 6

Experience of Regulator’s inspection

NNSA

v China Project(Samen, Haiyang)
v RV, SG, and RVI
v' Has once inspected the Doosan shop on Aug. 2011

v To verify implementation of vendor's QA Program
- Contract Requirement
- 10 CFR 50 App.B
- NQA-1, ASME IlI
- Vendor's QA Manual

@ Doosan Heavy Industries & Construction 7

235



MDEP Conference Proceedings 2011

Experience of Regulator’s inspection

FANR

AN

UAE Project (Braka Nuclear Power Plant)

v NSSS (on-going component)

N

Participated in the vendor inspection by KINS(2010) as an Observer

AN

Inspection at the Doosan shop on 26.Sep.2011.

<

To verify implementation of vendor's QA Program
- Contract Requirement
- 10 CFR 50 App.B
- NQA-1, ASME IlI
- Vendor's QA Manual

Doosan Heavy Industries & Construction 8

Each Regulatory Body’s inspection criteria is very similar

-

To Verify Implementation
of Vendor's QA Program

Basic Requirement

: NQA-1, ASME IlI

-

Doosan Heavy Industries & Construction 9
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Expectation

[®] Vendor inspection by regulatory

body is being enhanced Expectation
- QA program implementation S
- Suspect, counterfeit & fraudulent Request is vendor
part inspection by regulatory

bodies may be performed
as joint venture or, if not,

[®] Joint vendor audit is being share the [nspection

performed(NUPIC, NIAC) results with other
) ! regulatory bodies
- Share the results vendor audit

E.O.D

Doosan Heavy Industries & Construction 10
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SESSION 7

INDUSTRY INITIATIVES ON NEW REACTOR DESIGNS
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SESSION 7 SUMMARY

Michael Micklinghoff, E.on, WNA/CORDEL, led this session. The following persons made remarks
and/or gave presentations on the Fukushima related issues:

o Raidis Zemdegs, AECL, CORDEL member for international industry licensing survey, gave a
presentation of COREL activities and perspectives;

e Christian Raetzke, co-chair of the WNA task force on licensing and permitting, gave a
presentation of the task force;

e Thomas Frohmel, E.On, representative of the joined Foratom-Eniss and WNA/CORDEL group,
gave a presentation of the industry proposals for IAEA safety guide on safety classification of
SSCs in NPPs;

e Gary Holahan, US NRC, Deputy Director of the Office of New Reactors, Chair of MDEP STC,
gave a presentation of MDEP thoughts on the industry proposal;

e  Peter Bester, South Africa national Nuclear Regulator (NNR), STC member, gave a presentation
of the benefits for small regulators to have standardisation;

e  Marjo Mustonen, TVO, Olkiluoto 3 nuclear safety manager and director of contruction, gave a
presentation of ;

o Jerry Head, GE-Hitachi Nuclear Energy, senior vice-president, regulatory affairs;

e  Xavier Pouget-Abadie, EDF, senior safety advisor, gave a presentation of EDF perspective on
standardisation.

It was announced that Mr. Jerry Head was, just days prior to the conference, chosen as the new chair
of WNA CORDEL replacing Mr. Micklinghoff.

One of WNA CORDEL’s main goals is to promote standardisation and the working group is divided
into several task forces. Through these task forces, interaction with MDEP is sought mainly in areas of
codes and standards (to interact with MDEP’s CSWGQG), probabilistic safety goals, licensing and permitting
(multinational approach) and design change management (benefits of a standard fleet throughout life cycle
of reactors). A survey has been answered by utilities and being used to set up an “effective change
management and design authority” in charge of maintaining standard designs in time, spreading best
practices and chosen modifications on all of the reactors based on the same design. Future plans for
CORDEL are to contribute to MDEP’s work on I&C, comment on regulatory views on post-Fukushima
actions concerning new builds and review probabilistic methods for demonstrating seismic adequacy.

The second WNA CORDEL presentation focused on the licensing and permitting task force actions,
aiming principally at supporting the WNA members when facing licensing of new reactors. The CORDEL
survey was detailed. It mainly dealt with the interaction of regulatory processes with the industry’s
commercial activities such as procurement, contracting and finance. Acknowledging that regulatory
practices differ globally, questions were asked about which one were preferred and how they connect with
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different structures of contracting vendors and manufacturers: multiple steps licensing, pre-licensing based
on early design, overall contract approach, long lead items ordering, etc. The survey report is planned to be
drafted in April 2012.

Then a presentation was given on the status of the IAEA safety guide on safety classification of
structures, systems, and components (SSCs) in nuclear power plants (NPPs) (IAEA Draft safety guide DS
367). The framework, as detailed in the presentation, is set by the IAEA SSR 2/1 which requires the
fulfilment of fundamental safety functions, through the action of items important to safety that need to
operate under a set of events. All items important to safety shall be identified and classified, according to
their safety significance. From the industry point of view, some issues remain in the last drafted document.
Agreeing with the overall approach, the industry still suggests that it should not be reactor specific.
Besides, the scope of the verification steps should be expanded and the industry proposed a specific
approach to deal with operational SSCs that could perform safety functions with the assignment of
provisions against failure. To conclude, elaboration of test cases is proposed prior to the IAEA consultancy
meeting in November 2011 to stress this very new approach and demonstrate its effectiveness.

The MDEP STC chair presented the participation of MDEP in international harmonisation of
practices: CSWG encouragement for the mechanical codes and standards comparison, DICWG’s co-
operation with IEEE and IEC and involvement of the IAEA. He responded to WNA/CORDEL’s
proposition by reminding that MDEP members retained the full responsibility of the regulation of their
country’s nuclear activities and by pointing out that MDEP means to interact with the drafting of the IJAEA
standard through the country members’ participation.

In his presentation, the South Africa representative emphasised that standardisation of reactors and
harmonisation of standards would also help small regulators to deal with the review reactor designs,
modifications or operation, as they must face the same issues than bigger regulators, but with fewer
resources.

TVO’s representative presentation started with underlining the benefits of standardised reactors: for
safety through a better operating experience and also from an economic point of view with the vendor
optimisation through manufacturing of more similar components. This can be achieved only with strong
multinational co-operation (regulators and utilities) toward harmonised licensing procedures. TVO pays
attention to these efforts in the on-going process of selecting the reactor type for Olkiluoto 4.

The representative of GE-Hitachi gave remarks about the need of a regulatory framework to achieve
standardisation of designs for improving safety.

EDF representative presented EDF involvement in EPR’s constructions over the world. He gave EDF
thoughts about the advantages of standardisation, which is not necessarily equivalent to duplication of a
reactor but have to rely on the experience feedback and synergies between projects. He also insisted on the
essential regulatory co-operation but moreover highlighted the efforts already undertaken by specific
organisations like ENISS or the EPR family and the strong interaction between EPR licensees.
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World Nuclear Association (WNA) / CORDEL

Raidis Zemdegs, AECL and CORDEL member

*\ World
Nuclear

Association

CORDEL Activities and Future

MDEP Conference, 16 Sept. 2011 —Raidis Zemdegs—Dir S& L
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CORDEL Vision and Action Plan 0

* CORDEL represents “utilities and vendors” to promote
“standardization” by proactive interactions with MDEP and
other regulatory initiatives. Task Forces have been formed to
support and advance the following areas:

— Codes and Standards -

— Licensing and Permitting -

— IAEA Safety Standards -

— Design Change Management -
— Probabilistic Safety Goals -

— SMRs

Steering Committee

Chairman, Yice Chairman
12-15 Representatives of vendors and Utilities

Task Forces
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. P
Action Plan 2011 | &
» Interaction with MDEP & other regulatory initiatives
» |AEA safety standards: -(additional presentation today)*

# Globalization implies greater use of IAEA Safety Standards and
more effective IAEA Safety Standards

# To be successful - requires much greater input from industry than
inthe past - Review Safety Classification of SSC (DS 367)*

» Standards and codes TF: (presented by Nawal Prinja on Sept 15)
# You asked us to look at this

» Cooperate with SDOs of various countries in convergence of
industry codes

CORDEL - Action Plan 2011 w/

» Probabilistic safety goals TF:
» MDEP recognized importance of this issue
» Greatrelevance to industry
» Wide variety of PSA methods hinder internationalization
» TFwill comment on and input to IAEA activities

» Licensing and permitting TF (additional presentation today)
#» how regulatory regimes can best reduce project risk.

» aspects of the regulatory regime better suited for multinational
approach
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CORDEL - Action Plan 2011 w/

» SMRsTF:
# encouraging commercial development

# ldentifying regulatory practices that hinder international
deployment

» Design Change Management Task Force:
» Standardization needs to be maintained throughout life
» Requires a fleet oversight — who does this?
» Needs a fleet design authority? Fleet configuration control?

# Across country boundaries?

Action Plan 2011 — Design Change P
Management

» Fukushima event and related reviews have demonstrated
that “design authority” and design change management are
not effective — Mark 1 Containment Vent System
modifications and implementation across fleet, a large
number of issues/deficiencies identified by WANO SOER ++

» Unique Opportunity to examine current gaps, failures, root
causes and to institute effective “execution” of design
authority and design change management (plant life 60-80
years).

» CORDEL DCM Task Force reviewing industry practices
(operators, vendors and owner groups) to propose options for
effective implementation.
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Action Plan 2011 - Design Change @
Management N/

» For example - CORDEL sent a survey request to all
owner groups—to date -5 large owner groups have
responded :

* FROG (Framatome Owners Group)

* OKD Gidropress (Russian NSSS vendor)

* COG (Candu Owners Group)

* PWR Owners Group (USA and International)
* JPOG (Japan PWR Owners Group)

» Interim results identified interesting insights and
some “best practices” to execute “design authority”

Action Plan 2011 — Design Change C

Management

Deliverables and Target Completion Dates:

» Complete surveys and reviews for the “best in class” practices
among the reactor licensees, vendors and owner groups to
execute “design authority” that maintains or improves NPP
safety over its entire lifetime.

— TCD.-0Q4/2011

» Prepare a report for implementing an "effective change
management and design authority” taking into account:

Roles of National Regulators, International agencies

Roles of Licensee, vendors, owner groups and the public

Fukushima and related review lessons learned

Potential lessons learned from related industries such as aviation
* TCD-Q1/2012
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Cordel - Future Activities v

» Digital I&C

» Review vendor experience in meeting different regulatory
regime expectations

» Contribute to MDEP’s work on I&C
» Disseminate MDEP positions amongst members

» Comment on regulatory views on post-Fukushima actions
concerning new build

» Comment on any variation of regulatory views

» TF will review probabilistic methods for demonstrating seismic
adequacy

=\ World
Nuclear
Association

Visit us at
www.world-nuclear.org
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World Nuclear Association (WNA) / CORDEL

Christian Raetzke, Co-chair of the WNA task force on licensing and permitting

WNA Survey on Licensing
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‘WNA Licensing and Permitting Task Force

» Created in 2010

» Jointly sponsored by WNA Working Groups “CORDEL”
(Cooperation in Reactor Design Evaluation and Licensing) and
“Nuclear Law and Contracting”

« Chairs: Paul Bowden (Freshfields) and Christian Raetzke
« Aims:

— Promote efficient licensing to reduce uncertainty

— Fosterinternational harmonisation and standardisation

« Task: draft a Report based on a Survey among WNA member
companies

* World
Nuclear
Association

‘Main Objectives of the Survey

1. Provide governments and regulators with industry’s views on
how regulatory regimes can best reduce project risk.

2. Support industry members involved as stakeholders in
development and review of nuclear regulatory processes.

3. Support industry with international experience on how to
manage the licensing/project development interface.

4. ldentify aspects of the regulatory regime better suited for a
multinational approach than a country-by-country approach.

* World
Nuclear
Association
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Scope of the Survey and the Report

* No duplication of work already being done by institutions
such as |IAEA, OECD/NEA and EU

— |AEA Milestones document (NG-G-3.1) and others
— OECD/NEA WGRNR work (ongoing)
— ENEF Licensing Survey and ERDA group

« All nuclear stakeholders agree that safety and security is
paramount in any licensing process

» The Survey focuses on the interaction of regulatory
processes with the industry’s commercial activities,
such as procurement, contracting, and finance.

* World
Nuclear
Association

Principles

« Itis a “given” that any licensing process must ensure nuclear
safety
« Generally, there is no single “ideal” licensing regime.
Licensing regimes are different because of
— History
— Different needs of established and newcomer countries
— General legal and regulatory approach
» Differences may become apparent, for example, in
— Possibility of pre-licensing of designs/sites
— One-step licensing (COL) vs. multi-step licensing
— Prescriptive vs. goal-oriented approach
= Main focus is on how to reduce regulatory/licensing
uncertainty and facilitate investment
Nuclear
Association
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Licensing and nuclear project development

Licensing

1

*Manufacturing and construction, incl. preparatory phases
*Securing financing and investment
*Design work — from basic design to detailed design/specs
*Vendor selection
*Procurement, contracting, risk allocation
+*Site selection, on-site activities
*Communication with stakeholders, public involvement
*Permitting, i.e. non-nuclear authorisations/licences/permits
*International standardisation
CWO, id
Nuclear
Association

7

Example 1: Licensing and Design (1)

Prepamion/ licat

. World
Nuclear
Association
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« Different steps of design work and licensing steps

» When is the design “sufficiently advanced” for the
construction licence or for the COL to be applied for / given?

« Obtaining the licence as early as possible (e.g. for enabling
site preparation work, securing financing...) vs. waiting for a
mature design: what is the priority?

» Preference for a two-step system (construction licence) or a
one-step system (COL) — the construction licence needing a
lesser degree of design development?

* World
Nuclear
Association

9

Tender Drders for components

.\ |'J '. '
Association
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10

Example 2: Licensing and Contracting (2)

« Isthe choice of overall contract approach (e.g. turnkey or
multi-lot) dependent on the licensing system?

» Tendency to finalise contracts as late as possible in the
project timeline? Pre-contracts to cover the licence
application phase?

« What are the consequences of this on the licensing process?

» What is the link between contracting and the regulator’s
approach to component manufacturing oversight (CMO)?

* World
Nuclear
Association

"

Example 3: Licensing and international

developments
Intemational Component
Manufacturmg
Design approval given Oversight

by another regulator

“Reference plant” concept

* World
Nuclear
Association
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Further issues (1)

Licensing and review of documentation:
» Must be addressed in detail in the contract
« How can the regulator be obliged to keep to timescales?

Licensing and Long Lead Items (“LLI"s):
« LLIs ordered before construction licence is awarded?

« Manufactured at the risk of the operator? Preliminary approval
from the regulator?

» Project-independent, “off-the-shelf” production of LLIs?

* World
Nuclear
Association

Further issues (2)

Licensing and FID:

» Financial Investment Decision (“FID”) only taken after
construction licence?

« Late certainty that NPP will be constructed: implications?

Licensing and site preparation:

» Which preparatory work can be done before (without) the
construction licence?

Component Manufacturing Oversight (CMO):

« How can CMO by the national regulator be efficiently

incorporated into worldwide manufacturing done by a number
of subcontractors?

Contractual mechanisms to guarantee safety?

* World
Nuclear
Association
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Survey: Way forward

Next steps

» Release of the Survey to WNA members in October

« Answers by end of 2011

» Draft final report in April 2011 (meeting of WNA Task Force)

The final report should
» Complement publications of governmental institutions
Contribute industry view, expertise and experience

- Facilitate the challenging task of designing licensing
procedures and of handling nuclear project licensing.

* World
Nuclear
Association
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FORATOM-ENISS and WNA/CORDEL Group

Thomas Froehmel, CORDEL representative

Industry Proposals for e
IAEA Safety Guide on I ol

,Safety Classification of New Reactor
SSCsin NPPs*

(Draft DS 367)

15-16/09/2011
Paris

Thomas Froehmel (CORDEL)
Jan Pauly (ENISS)
Pierre Berbey (EUR)

FORATOM Pat
ENISS Inthiative CORDEL

257



MDEP Conference Proceedings 2011

Content

» History of IAEA Draft DS 367 until February 2011

» Requirements on Safety Classification of SSC in NPPs
» Approach of IAEA Draft DS 367

* Major Issues

» Industry Proposal for Changes in DS 367

+ Conclusions

[ BY SAYA| > " Word
J'\/J_r-c ") KE—JK?\.AJF \JJ Q r ) P‘:‘Jv:élg;r
far nucioar energy in Surape e A
E - s c Association
nY RTINS - CORDEL

History of IAEA Draft DS 367 until February

2011
» Approval of DPP by the NUSSC/CSS: 2007 June
+ (Ssand TM to prepare the draft 2008-2009

Strong support: Finland, France, Japan, Russia, South Africa, UK, USA
« Approval of the draft by NUSSC for submission
to Member States for comments: 2009 Q-4
« Resolution of Member States’ comments: 2009-2010

Strong support: Finland, France, Japan, Russia, South Africa, USA, ENISS,
WNA
» Resolution of NUSSC comments : 2010 Q-4

+ Position of NUSSC for submission to CSS: 2011 Q-1

- MS Comments on DS367 rev. 6.1a shouldbe sent to TO by the 31 December
2010

- DS367rev.6.2 were commented by NUSSC Members again by February 2011
without achieving appropriate consensus for submission to CSS

FORATOM ' ), Wor
J‘RC”)‘ KC"\JJ Q v‘x‘:v:élg;r
far nucioar energy In urape Association
d ¥ o : SSOCiation
< S Initiative - CORDEL
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Requirements on Safety Classification of SSC in
NPPs

+ Framework of Safety Classification is described in DRAFT SAFETY
REQUIREMENTS No. SSR 2/1: “Safety of Nuclear Power Plants:
Design”, 1 June 2011, endorsed by CSS in May 2011

Requirement 4: Fulfilment of fundamental safety functions

» identifying items important to safety that are necessary and

» identifying the inherent features that are contributing to
fulfilling or that are affecting the fundamental safety functions in
all plant states.

Requirement 16: Postulated initiating events (PIE),
» identifying a comprehensive set of postulated initiating events.

» establish the preventive measures and protective measures that
are necessary to ensure that the required safety functions will be

performed.

SANEY, SAAl : c- Ward

J'\C. F'-’,—A-X—JK?\C‘\LA] Q ) ﬁﬁéig;,

far nucioar energy in @urope Association
3 o rhehrdeps SSOCiation
ENISS Inttiative . CORDEL

Requirements on of Safety Classification of SSC
in NPPs

Requirement 16: (continue)

» expected behaviour of the plant shall be such that the
following conditions can be achieved...:

(2) following a PIE, the plant would be rendered safe by means of
passive safety features or by the action of systems that are
operating continuously in the state necessary to control the
postulated initiating event;

(3) following a PIE, the plant would be rendered safe by the
actuation of safety systems that need to be broughtinto
operation in response to the PIE; or

Association

CORDEL

v?d‘:?r v.“ g il (“\' N\ \ “\ World
;g:r-kar energy in eur‘oﬁ:;(l' Nuclear
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Requirements on of Safety Classification of SSC
in NPPs
Requirement 22: Safety Classification

All items important to safety shall be identified and shall be
classified on the basis of their function and their safety significance.

5.34. The method for classifying the safety significance of items
important to safety shall be based primarily on deterministic
methods complemented where appropriate by probabilistic methods,
with due account taken of factors...

1. the safety function(s) to be performed by the item;

2. the consequences of failure to perform a safety function;

3. the frequency with which the item will be called upon to perform a

safety function;

4. the time following a postulated initiating event at which, or the
period for which, the item will be called upon to perform a safety
function.

FOR .}"‘ﬁ feiv) ’ \ World

far nucioar energy in eurhoﬁ;;l' 21*.»:_1':.11
E C Inthistive SSOCIation
e " CORDEL

IAEA Glossary (2007):

= partof asafety group and/or
= failure could lead to radiation
exposure

IAEA Glossary (2007):

plant cquipment
Plant equipment
1
| | —
Safety redated Rems® Satety systems | = OPerational 55Cs |
|
I | |
Protection Safety actuation Safety system
system System upport features

* In this context, an “Hem’ is & structure, systesm of ¢ omponent

FORATOM \ %) World
for nucioar energy In eum:;tl' 215‘;‘5'512\"10:1

CORDEL
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Conclusions for establishing a general approach
of safety classification of SSC "s:

» “items important to safety” have to be safety classified and
“inherent features” that are contributing to fulfilling or affecting
the FSF have to be considered

» reference scale of safety classification are safety functions and
the consequences in case of failure (safety significance)

» based on defence-in-depth concept and graded approach
- adequate and well-balanced safety design of SSC"s in terms of
reliability and effectiveness regarding all plant states

» to prevent deviations from normal operation and failure of items
important to safety

» to control PIE “sin order to bring the plant in a “controlled” and
“safe” state as well as

» to prevent and/or mitigate consequences (harmful effects of
radiation)

» compatible to well-established terminology

FORATON - % Worl

LnC e o \_,4_1 Q c r‘:,:éxg;,

far nucioar energy In urape Association
E ~ 15 = - SSOCiation
D AN ‘ CORDEL

General Approach of IAEA Draft DS 367
(4 Feb. 2011)

Main steps in classifying SSCs (Fig. 1)
1. Review and Definition of PIE

2. ldentification of reactor type specific, then plant specific
preventive and mitigatory safety functions

3. Categorization of safety functions

4. ldentification of SSCs or groups of SSCs to perform safety
functions

5. Assignment of SSCs that perform safety functions to a safety class

6. ldentification of engineering design rules for the design,
manufacturing, qualification...

'?d"?‘?"x—f‘ A - " Warld
;g:h.kar energy in eur‘c{q:;}' Nuclear

Association

CORDEL
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Major Issues

to step 2: “Identification of Safety Functions”

» differentiation into reactor type specific and then
plant specific SF doesn 't provide added value for
classification methodology

» “preventive safety functions” are also assigned to
operational SSCs (defined PIE spectrum)

-> operational SSCs have no “safety function” according
to IAEA requirements on design (s.a. glossary)

-> prevention against failure of SSCs is typically realised
by specific properties and characteristics

EORATON) ' @)
hrr.»mwuvr;y in @urope Association
: SERAATRNS . CORDEL

Major Issues

after step 5: “Assignment of SSCs that perform safety
functions to a safety class”

» the verification does not include the verification of
chosen technical specifications (engineering design
rules)

-> only by consideration of the resulting specific
properties and characteristics of SSCs in the
verification the correct classification can be confirmed

» some terminology used could lead to misinter-

pretations
EORATON) @ O
or nucioar u-.vr]y n europe Association
1 : mbative . CORDEL
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Industry Proposal for Changes in DS 367

» agreementin principle with the recommended general
approach and methods of safety classification

- large parts of DS 367 are unchanged

» abandonment of “reactor type specific” SF and
introduction of proposals and definitions for “safety
function”, “provisions” etc.

- improvement of the approach and the

terminology
FORATON | & v
J“-C PJ‘WC \JJ Q !‘:‘J*:clg;r
""V""""""f cra:r‘qrv in 9u-r0:x' Association
B CCNiSS nitative : CORDEL

Industry Proposal for Changes in DS 367

» expansionofthe verification step in order to cover
whole classification process

- assuring of a holistic check of SSC classification
and design beginning with an adequate PIE
selection right up to appropriate engineering
design rules

» use of the term “to control” (a PIE) instead of “to
mitigate” (a PIE)

-> description of PIE handling and the
accomplishment of SF s in a consistent and
stringent way with SSR 2/1

ErD v SAA \ &% worl

J"-C!I")‘ ‘C"\JJ ) .'?J*',LIS.:'

lnrrr._r‘m.rf energy in Burape Association
ENISS Initiative X C
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Industry Proposal for Changes in DS 367

» determination of provisions for SSC at the end of the
classification processinstead of assigning “preventive
safety functions” in step 2

-> identification and assignment of properties and
characteristics (provisions) for the robustness to
withstand potential impacts in order to improve the
reliability of SSCs and to prevent failure

-> operational SSCs that can cause a PIE are
considered in the classification process, e.g. by
assigning provisions against failure, without being

safety classified
EORATOM! @ e
far r._»r’m.}f energy in urope “A:';E.:‘;’“(:H‘
£ T : CORDEL
Conclusions 1/2

1. The approach of safety classification of SSCs in the
drafted Safety Guide (DS367, February 2011) regarding
to the structure and steps of classificationas well as
recommended methods are seen in principle as
applicable to new reactor designs.

2. But this complex approach is relatively new and
currently not broad used in the design practice so that
the evidence to be effective and adeguate as well as
to be a basis for a recommendable standard method
for safety classification have to be still demonstrated.

FORATON \ &5 Worid
{’{:h_r’m.)f energy n ellfrﬁﬁl;l' v ‘A\{.‘S;‘:t:"u

CORDEL
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Conclusions 2/2

3. Some major critical issues were identified and
concrete proposals were elaborated (industry
proposals from August 2011) to bring the description
of the approach closer to the current best practice and
in particular to the requirements on safety design of
NPPs as determined in the “Safety Requirements on
Design of NPP”, SSR 2/1, (rev. NS-R-1).

4. Theindustry further proposes to elaborate
representative test cases to verify the applicability
and robustness of the approach.

5. These test cases should be a substantial input for the
IAEA Consultancy Meeting planned for 14-18 November

2011.
CrSs SN TIYAA Y * Warid
EORATON @ @)
far nucioar uﬁm‘»]n' in eu'r-n;» Associatior
nitiative ‘ CORDEL

Backup
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New Approach for Safety Classification Process -
Industry Proposal (August 2011)

I Definition of PIEs

potential provisionsto

2) ldentification of Safety Functions (SF ) to control PIES ana

prevent SSC-failure

I3} Categorization of SF

}4) Identification of SSCs or SSC-group to perform SF

L
|5) Assignment of SSCs that perform SF to safety classes

.provisions® and

(6) Identification of engineeringdesingrulesand
Determination of design features of classified SSCs
consisting of

JSafety designfeatures®

¥
{7) Verification

| End of Classification |

EORATON

far nucioar energy In urape

"\ Warld
Nuclear
Association

CORDEL
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United States Nuclear Regulatory Commission (US NRC)

Gary Holahan, Deputy-Director, Office of New Reactors, US NRC

USNRC

United States Nuclear Regulatory Commission

Protecting People and the Environment

Industry Initiatives on New Reactor
Designs

Gary Holahan
Deputy Director, Office of New Reactors
US Nuclear Regulatory Commission
Chair, MDEP Steering Technical Committee
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Protecting Ih;u': and the Enviranoaent

MDEP Response to CORDEL proposal

MDEP supports harmonization.

MDEP supports cooperation that makes stronger regulators.
MDEP agrees that information sharing on design assessments is
already in place.

Industry should take steps to improve the international
standardisation of its work.

Validating and accepting design approvals of other countries
remains an objective worth considering further; however, it is the
responsibility of the local country’s regulator to understand the
design well enough to oversee construction, maintenance,
operation, emergency preparedness, and decommissioning.

International design certification is not viable.

ra

Poiaking Pople o S Bt
Safety Classification

» [ssue

» Several MDEP working groups identified that the use of different
approaches in the safety classification schemes employed by members
is an impediment to cooperation

» Actions

» MDEP will focus its efforts on providing input to a draft IAEA standard,
DS-367, rather than initiating a new project on this topic

» MDEP member countries submitted comments on DS-367 separately
» Next Steps
» MDEP STC will consider developing a position on the IAEA standard
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e e o e
MDEP input to International Standards

MDEP Digital I&C Working Group encouraged IEEE and
IEC joint cooperation

MDEP Codes and Standards Working Group encouraged
a Code comparison project by the Standards
Development Organizations (AMSE, JSME, AFCEN,
KEA, CSA and NIKIET) and obtained a commitmentto
work together to minimize further divergence.

IAEA participates in the work of MDEP
MDEP contributes to IAEA standards review

MDEP developed a position paper on Safety Goals and
presented at an IAEA meeting.
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South Africa’s National Nuclear Regulator (NNR)

Peter Bester, South Africa STC member, NNR

MDEP Conference on
New Reactor Designs

Session 7: Industry Initiatives

16 September 2011

A Case for Standardisation of Designs
And Harmonisation of Standards

Peter Bester - MDEP STC Membeg

———--r:"/__..‘I
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Countries with Small Nuclear Programmes

Common problems facedby small regulators include:

* Dealing with imported technology,

*« Codes and Standards as discussed in Session 4

« Difficulties in implementation of full scope of the vendor’'s modifications,
operating practices

« Regulator having to deal with the same range of technical issues as the
bigger regulators.

« Deviationfrom the modifications of the vendor country also results in
problems in terms of not having a sufficiently large family of similar
plants for OE purposes, and acquisition of spares parts.

Standardisation might also help to reduce the cost which would enable the
smaller countries to keep abreastand would be be extremely desirable in
this regard. G

AN

=\_ “
New Countries Embarking on NPP
programmes(1/2)

Issue: We might be faced in future with the prospect of new countries
licensing nuclear power plants that have not been licensed elsewhere

« JAEA initiatives and support programmes in place assisting countries to
establishlegal and regulatory infrastructure needed for NPP's

« FNRBAInitiatives in infancy stage working towards convergence and
harmonising of regulatory standards and practices recognising
international safety standards and conventions

«  New countries will face similar problems as small countries but also

issues relating to competence and credibility of authorisation
processes

P
— ig!é H
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ew Countries Embarking on NPP

programmes (2/2)

Question: What can be done to ensure that if such a scenario arise that
safetyis not compromised?

»  Harmonisation of standards: address credibility of authorisation process

«  Standardisation of designs: address issues as mentioned for small
regulators

»  Recognise limitations of local technical infrastructure and environmental
conditions that could impact safety, security, safeguards and EP.

«  Ensure that proven technologies suitable for the local factors are
available on the marketthat have been licensed/certified elsewhere and
have pedigree.

«  Support countries with credible programmes to establish ngh&nq
. i& }:

/ R .
———Ca/q.
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Olkiluoto 3 Project

Marjo Mustonen, OL3 Nuclear Safety Manager and Director of Construction, TVO

2NDMDEP CONFERENCE
ON NEW REACTOR DESIGN
ACTIVITIES

OECD Confarance Cantre
Paris
16.8.2011

Mustonen Marjo
NuclearSsfety
OL3 Project
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SESSION 7 - INDUSTRY INITIATIVES ON NEW
REACTOR DESIGNS,UTILITY'S BENEFITS

» Utility's benefits from a standardized plant concept and large
installed base of similar plants are evident

» Plant level benefits: operational experience feedback, review of
disturbances, ageing mechanisms, organisational topics, etc. —
improved safety

« Utility benefits as service / equipment purchaser. competent
service / equipment suppliers who have large enough installed
base for gathering experience and expertise — improved safety
and better economic efficiency

*Example: TVO's experience with OL1/2

T™VO

SESSION 7 - INDUSTRY INITIATIVES ON NEW
REACTOR DESIGNS, TVO SITUATION:

* TVO has now OL3 EPR project ongoing

* TVO is preparingforOL4 project withfive different reactoralternativesincludedin
the feasibility studies

* Finnishlicensing requirements controlthe work; itis importantto be able to freeze
the regulatory requirements inthe beginning ofthe project

* Multinational co-operation brings collective expertise in evaluation of newplant
designs, espedcially certain areas such as severe accidents

* Potential benefits of multinational authority co-operation could be for
licensing procedures, e.g. enhance manufacturer certification and
approval of off-the-shelf components (serial manufactured)

* Requirements which significantly affectthe structures, systems and
components areimportant to be harmonised

* Inany case, ineach country, the prevailing conditions (site related
requirements, environmental conditions, seismicity) mustbe taken into
accountin the design and sizing of the structures and equipment ->this
should not affect the plant conceptitself

T™VO
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SESSION 7 - INDUSTRY INITIATIVES ON NEW
REACTOR DESIGNS

*What TVO is doing/enhancing with respect to Industry Initiatives for
OL4 nationally:

= licensing plan

» regulatory requirements —YVL Guides are beingrenewed
= “approvable® plantconceptinthe beginning of licensing

= harmonization of licensing and project activities

» International regulatory co-operation and harmonization of
requirements as well as utility co-operation is needed forlonger
perspective

THANKYOU
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GE Hitachi Nuclear Energy

Jerry Head, Senior Vice-President, Regulatory Affairs, GE Hitachi Nuclear Energy

In this role, | am responsible for managing our licensing team and providing leadership and strategic
guidance for all the nuclear licensing activities in our business (New Plants, Services, and Fuel). | manage
the business relationship with the Nuclear Regulatory Commission, co-ordinate related industry interfaces
with organisations such as NEI and INPO, and provide expert knowledge about the US NRC rules and
regulations. | also lead international licensing efforts for the business.

My experience in the nuclear industry started with research reactor operations followed by initial
startup testing of a BWR. Since that time, | have spent over 26 years in the commercial nuclear power
industry in engineering roles of increasing responsibility involving both PWR and BWR reactor
technology. My experience includes core design, Operations, probabilistic and deterministic safety
analysis, plant system and design engineering, and support of numerous plant licensing efforts including
power uprates and license extensions.

I have Bachelors and Masters degrees in Nuclear Engineering from Texas A&M University and | am
a licensed Professional Engineer.

Remarks:

Regulatory stability, internationally and within a specific country, is a key concept when designing
the next generation of nuclear power plants. Standardisation of design provides safety, schedule, and cost
benefits in construction and subsequent operation. Standardisation of design requires, where possible, a
standard but, more importantly, a stable regulatory framework. It is recognised that significant lessons
learned such as the Japan earthquake must be addressed in licensing regimes. To do anything less would be
irresponsible. However, it is important that the regulators of the world work together to appropriately
balance technical adequacy, political environments, and risk-benefit to quickly arrive at the appropriate
regulatory framework going forward. Note the singular context, I didn’t say frameworks, as | am an
optimist that the work underway here is moving us in that direction.
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EDF

Xavier Pouget-Abadie, Senior Safety Advisor, EDF

Industry Initiatives on

\J
: : €DF New Reactor Designs

EDF perspective

Xavier POUGET-ABADIE
Senior Safety Advisor
EDF Nuclear and Engineering Division

[ J
* TEeDF

CHANGER L'ENERGIE ENSEMBLE

MDEP conference Sept 15-16, 2011
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EDF’s nuclear facilities in France
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project or under
construction

1 MDEP conference Sept 15-16, 2011

s A standardized fleet
~ 58 reactors in operation
« Distributed over 19 sites

« Unique technology : PWR
(“Pressurized Water Reactor”)

«~ 3 power capacity levels :

» 900 MW : 34 units, 31 GW
. 1300 MW : 20 units, 26 GW
« 1450 MW (N4) : 4 units, 6 GW

« EDF owns both nuclear power
plants and sites

« Average age : 24 years

27
15
6 6
ﬁLLLI =

L)
5-10ans 10-15ans 10-20ans 20-25ans 25-30 ans : :eDF

EDF involved in several EPR projects in the world

United States

= First EPR planned at Calvert Cliffs

3

|
Great Britain
=Target: 4 EPR units

First EPR planned at
Hinkley Point

2 MDEP conference Sept 15-16, 2011

France
=1 EPR unit under construction (Flamanville)
=1 EPR project (Penly)

China

=2 EPR units under construction
in Taishan with CGNPC

282




MDEP Conference Proceedings 2011

on and series

® Standardization and series effect do not mean strict duplication
but should rely for a reactor design on the following:

s Adaptability of safety demonstrations and of plant design to specific country and site
conditions
a Same core of main design features (main SSCs of the Nuclear Island)

n Benefit of the experience feedback and potential synergies between projects

® Evolutions are necessary to avoid for a n'" new project using the
same technology to be a FOAK

s Harmonized regulatory framework or mutual recognition mechanisms between regulators

® EDF together with other utilities develops actions to promote
harmonization and standardization through specific organizations

s The European Utility Requirements (EUR)
s European Nuclear Installations Safety Standards (ENISS)
s The EPR family

L
o
3 MDEP conference Sept 15-16, 2011 - :eDF

uropean Utility Requirements
® EUR : a mature cooperative organization of European utilities

® EUR : a hub to harmonize European utilities views and
requirements and to interact with major external stakeholders
= Regulators : safety (WENRA), HV grid...
= Vendors
s International organizations: IAEA, EU, WNA
s EUR counterparts outside Europe : EPRI, Asian utilities

® The EUR document
= A generic GEN3 LWR specification
s A list of preselected designs
s A living document: Rev D of Volumes 1&2 in mid 2012, Rev E in a longer term
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® FORATOM/ ENISS representing nuclear licensees of the EU

® Interaction with WENRA in a constructive dialogue through the
RHWG and the WGWG
s Reference Levels for operating reactors
n “Stress tests” specifications in the light of the Fukushima event
s Safety objectives for new reactors

® Interaction with IAEA through assistance in IAEA drafting groups

® Interaction with the European Commission
s EU safety directive
s Long Term operation
s “Stress tests”

L
S5 MDEP conference Sept 15-16, 2011 ::eDF

® Within the EDF group and in interaction with AREVA and TVO
m Sharing safety and licensing issues and lessons learned
= Sharing construction experience and best practices
m Sharing procurement and information technology
m Preparing for commissioning and operation
a Coordinating our public acceptance initiatives

® In interaction with MDEP through the EPRWG

s Making available information and data to explain and understand differences existing
between different EPR projects

s Promote harmonized principles, methods and solutions resulting in the same level of
safety for all EPR family plants
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SESSION 8

CONCLUDING PANEL
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SESSION 8 SUMMARY

Gregory Jaczko, U.S.A. Policy Group member chaired this session. The following persons provided
views and/or presentations regarding conclusions from conduct of this conference:

e André-Claude Lacoste, MDEP Policy Group Chair;

e  Philippe Knoche, Chief Operating Officer of AREVA who replaced Mr. Luc Oursel, President
and Chief Executive Officer, AREVA,;

e Dominique Lagarde, Director of New Nuclear Engineering, EDF;

e Masaki Morishita, Deputy Director General, Japan Atomic Energy Agency (JAEA);

e  Satinder Singh Bajaj, Chair, India’s Atomic Energy Regulatory Board (AERB)

e Jukka Laaksonen, Chair, Western European Nuclear Regulators’ Association (WENRA)
e  Luis Echavarri, Director General, OECD Nuclear Energy Agency

All panel members agreed that MDEP efforts fostered positive and productive relationships among
the regulators and that the goals of harmonisation and convergence of regulatory requirements, when a
safety benefit is a result, are desirable. Also the discussions during the preceding 2 day-conference were
also very conducive to opening the dialogue between MDEP members and other stakeholders such as non-
MDEP regulators and industry organisations.

MDEP members on the panel expressed the challenging work on harmonisation of regulatory
requirements and also stressed the role that industry has in standardising and harmonising designs and
industry requirements.

Industry representatives expressed a desire to maintain open lines of communication with MDEP, that
they have seen increased interactions with MDEP regulators, and encourages mutual recognition of other
regulator’s findings, as appropriate and with a focus on safety.

Mr. Morishita, as a mechanical Standards Development Organisation representative, highlighted the
work of the SDOs in comparing the various codes and the progress being made as a result and that the
SDOs support MDEP activities and goals.

Mr. Bajaj highlighted the benefits of MDEP activities and sharing information with non-MDEP
regulators. MDEP activities are relevant to India’s AERB because of the developments of nuclear power
in India. And there are other countries that may benefit also from increased exchanges with MDEP. Korea
and Russia mentioned the desire to potentially form design-specific working groups on the APR1400 and
advanced VVER designs, respectively.
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As WENRA representative, Mr. Laaksonen, encouraged keeping the working groups functioning
efficiently, especially in the areas of co-operating on specific designs.

Mr. Echavarri expressed OECD NEA’s support for MDEP activities and the importance of MDEP as
a unigue multinational initiative.

Mr. Jaczko, as Chair of this concluding panel, acknowledged the progress being made on MDEP
activities since the last MDEP conference in September 2009 and generally opened the floor to comments
and questions by rhetorically asking what might be accomplished or what issues might be addressed within
MDEP between now and a potential 3 MDEP Conference in late 2013.

Mr. Lacoste cautioned to go step by step in the harmonisation area of requirements and to
communicate with key stakeholders. Vendor inspections and the final work of the VICWG wer
highlighted as a needed area to focus on by Mr. Laaksonen.

Industry representatives agreed that the safety classification of structures, systems, and components is
an area in which MDEP may be able to work to encourage harmonisation of approaches. And generally
working on processing to allow recognition of other regulator’s work should be pursued.

Other areas of interest expressed included exploring the scope of the work of the design specific
working groups perhaps to include commissioning and operational issues.

Other topics discussed included the desire from non-MDEP regulators to be included in MDEP
activities whether through membership expansion or observation of MDEP activities. The importance of
incorporating relevant lessons learnt from Fukushima was a common theme.

It was also expressed by MDEP members that MDEP is a unique long term programme that focuses
on interim results such as key events like this Conference in communicating MDEP activities and common
positions. The Policy Group will decide how long the MDEP will last. The Policy Group also looks
forward to seeing the STC self assessment report in a timely manner that will address some of the issues
broached during this session. Mr. Jaczko agreed that MDEP should focus on a few safety issues and
address those subjects in a comprehensive and relevant manner.

Generally the Panel like the idea of conducting a 3" MDEP Conference on New Reactor Design
Activities in late 2013.
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AERB

S.S. Bajaj, Chair, AERB
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CONCLUSION AND CLOSING OF CONFERENCE

Mr. André-Claude Lacoste, MDEP Policy Group Chair provided his concluding presentation and
remarks at the end of the Conference.

Mr. Lacoste provided his views of the Conference and the status of the MDEP including addressing
the following areas:

o  MDEP expected outcomes

e  The status of MDEP after four years in its current programme structure

e MDEP perspectives and challenges including the work towards harmonisation, potential
expansion of membership in MDEP, the expected self assessment report and recommendations
from the Steering Technical Committee, incorporating lessons learnt from the Fukushima
accident

e  Expectation from Industry stakeholders including the need for active involvement from the
industry, standards development organisations, and licensee

It was again mentioned the possibility of holding a 3 MDEP Conference on New Reactor Design
Activities in approximately two years.
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ASN

André-Claude Lacoste, Chair, ASN
MDEP Policy Group (PG) Chair

MDEP Conference on New
Reactor Design Activities

Conclusions

Andre-Claude Lacoste

Chair, MDEP Policy Group
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MDEP expected outcomes

e Setting up an enhanced cooperation among
regulators :

X Toimprove the effectiveness and efficiency of
regulatory design reviews

X Toraise the safety assessment quality and the
safety level

X Tofacilitate convergence of regulatory requirements

MDEP After 4 Years of Work

® MDEP is an effective and efficient expert network
from different regulators

x Greater understanding in national requirements and
practices

x Work on Common Positions
x Increase of Members’ efforts and involvement

® Comprehensive programmes of work
® MDEP products

® Increased interactions with industry stakeholders

S0 Laccem-Corchalon of P Cordrance
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1. MDEP Perspectives and Challenges

@ Convergence of regulatory practices and
regulatory requirements

X Will be a long process

X Time for Self-Assessment of MDEP Activities and
achievements

X Need for in-depth discussions within MDEP Policy
Group on orientations to be givento MDEP
=» Harmonization/ Convergence

=2 New NPP Commissioning and Operation

S0 Laccem-Corchalon of P Cordrance

2. MDEP Perspectives & Challenges

® MDEP Enlargement
x Membership : New regulators interested

x Design Specific WG : Regulators expressed
their interest in creating new DSWG

= To be discussed and anticipated by MDEP

S0 Laccem-Corchalon of P Cordrance
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3. MDEP Perspectives & Challenges

® Fukushima :Improvements to be implemented are
at the same time an individual and a collective
responsibility for Regulators, Vendors, SDOs,
Operators, etc.

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

x Interactions with other international organisations

x High expectations from nuclear industry stakeholders

S0 Laccem-Corchalon of P Cordrance

Expectations from Industry Stakeholders

® To achieve its goals MDEP needs :

x Theactive involvement of all stakeholders :
Regulators, Vendors, SDOs and Operators for an
enhanced international cooperation, in MDEP and
outside

S0 Laccem-Corchalon of P Cordrance
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APPENDIX A

LIST OF PARTICIPANTS
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BELGIUM

BERDAL, Robert

Head of Nuclear Process and Systems
Tractebel Engineering GDF SUEZ
E-mail: robert.berdal@gdfsuez.com

CANADA

JAMIESON, Terry

Vice-President

Canadian Nuclear Safety Commission
E-mail: terry.jamieson@cnsc-ccsn.gc.ca

NEWLAND, David

Director

New Major Facilities Licensing
Canadian Nuclear Safety Commission
E-mail: david.newland@cnsc-ccsn.gc.ca

WEI, Xuejun

Technical Specialist

Canadian Nuclear Safety Commission
E-mail: xuejun.wei@cnsc-ccsn.gc.ca

ZEMDEGS, Raidis

Director of Safety & Licensing
Office of Chief Engineer
Atomic Energy of Canada
E-mail: zemdegs@aecl.ca

CZECH REPUBLIC

STULLER, Jan

Director

Division for Licensing New Nuclear
Facilities

State Office for Nuclear Safety (SUJB)
E-mail: jan.stuller@sujb.cz

FINLAND

LAAKSONEN, Jukka

Director General, STUK

Radiation and Nuclear Safety Authority
E-mail: jukka.laaksonen@stuk.fi

MUSTONEN, Marjo

OL3 Nuclear Safety Manager and
Director of Construction
Teollisuuden Voima Oy (TVO)
E-mail: marjo.mustonen@tvo.fi
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TIIPPANA, Petteri

Director

Radiation and Nuclear Safety
Authority (STUK)

E-mail: petteri.tiippana@stuk.fi

FRANCE

BOUTEILLE, Francois
Vice-President

Project and Technology/Safety

and Licensing

AREVA NP

E-mail: francois.bouteille@areva.com

CLOS, Adeline

Senior Executive

International relations Department
Autorité de slreté nucléaire (ASN)
E-mail: adeline.clos@asn.fr

CROMBEZ, Sébastien

Director

Nuclear Pressure Equipment Department
Autorité de Slreté Nucléaire

E-mail: sebastien.crombez@asn.fr

DEBES, Michel

Head of International Relations
Electricité de France (EDF)
E-mail: michel.debes@edf.fr

DECOBERT, Véronique
Engineering Director
Westinghouse Electrique France
E-mail: decobev@westinghous.com

DURIN, Michel

Program Manager

Innovation and Nuclear Support Division
CEA/DEN/DISN/Gen 1l & 111

E-mail: michel.durin@cea.fr

EVRARD, Jean-Michel

Co-ordinator for Research Programmes
IRSN/Direction de la Stratégie

E-mail: jean-michel.evrard@irsn.fr

GILLET, Guillaume

Directeur

International Relations Department
Autorité de Shreté Nucléaire (ASN)
E-mail: guillaume.gillet@asn.fr


mailto:michel.debes@edf.fr

HOUDRE, Thomas

Director

Nuclear Power Plant Department
Autorité de Shreté Nucléaire (ASN)
E-mail: thomas.houdre@asn.fr

KNOCHE, Philippe

Chief Operating Officer

AREVA

E-mail: philippe.knoche@areva.com

LACOSTE, André-Claude
Président

Autorité de Slreté Nucléaire
E-mail: andre-claude.lacoste@asn.fr

LAGARDE, Dominique
Directeur de I'Ingénierie Nouveau
Nucléaire

Electricité de France (EDF)
E-mail: dominique.lagarde@edf.fr

LIGNINI, Franck

Reactor & Services - Safety & Licensing

AREVA
E-mail: franck.lignini@areva.com

MAYOQUSSE, Martine
New Builds Licensing Manager
AREVA

E-mail: martine.mayousse@areva.com

MOURLON, Sophie

Deputy Director-General

Autorité de Sdreté Nucléaire (ASN)
E-mail: Sophie.Mourlon@asn.fr

POUGET-ABADIE, Xavier

Senior Safety Advisor

EDF Nuclear Engineering Division
E-mail: xavier.pouget-abadie@edf.fr

POULAT, Bernard

Products and Technologies
Nuclear Safety

E-mail: bernard.poulat@areva.com

ROUSSELOT, Olivier
International Survey

Electricité de France (EDF)
E-mail: olivier.rousselot@edf.fr
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GERMANY

JANSEN, Florian

Technical Assistant to the CEO
Gesellschaft Fur Anlagen-und
Reaktorsicherheit (GRS) mbH
E-mail: florian.jansen@grs.de

KOHLPAINTNER, Willibald
Senior Vice-President
E.ON Kernkraft GmbH

E-mail: willibald.kohlpaintner@eon-ene

ZIPPER, Reinhard

Head of Project Management
Gesellschaft fir Anlagen-und
Reaktorsicherheit (GRS) mbH
E-mail: reinhard.zipper@grs.de

HUNGARY

RONAKY, Jozsef

Director General

Hungarian Atomic Energy Authority
E-mail: ronaky@haea.gov.hu

VEGH, Janos

Head of Department

KFKI Atomic Research Institute
E-mail: vej@aeki.kfki.hu

INDIA

BAJAJ, Shri S. S.

Chairman

Atomic Energy Regulatory Board
E-mail: sshajaj@aerb.gov.in

MAZUMDER, Sandip Kumar
Minister (Science)

Embassy of India

E-mail: tim3@wanadoo.fr

JAPAN

ABE, Kiyoharu

Counseling Expert

Japan Nuclear Energy Safety
Organisation (JNES)

E-mail: abe-kiyoharu@jnes.go.jp
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AKIMOTO, Seiichi

Counselling Expert

Japan Nuclear Energy Safety
Organisation

E-mail: akimoto-seiichi@jnes.go.jp

HARUEI, Miyaguchi

Assistant to President

Vice-chair of Main Committee on
Power Generation Facility Codes
Nuclear Power Operations

IHI Corporations

E-mail: haruei_miyaguchi@ihi.co.jp

KAMADA, Toshihiko

First Secretary, Science and Technology
Permanent Delegation of Japan

to the OECD

E-mail: toshihiko.kamada@mofa.go.jp

KAMEYAMA, Naoto

Director

Japan Electric Power Information Center
E-mail: kameyama@ijepic.fr

KASAL, Shigeru
The Institute of Applied Energy
E-mail: skasai@iae.or.jp

KOYAMA, Masaomi

Principal Deputy Director

Nuclear and Industrial Safety
Ministry of Economy, Trade and
Industry (METI)

E-mail: koyama-masaomi@meti.go.jp

MORISHITA, Masaki

Deputy Director-General

Japan Atomic Energy Agency (JAEA)
E-mail: morishita.masaki@jaea.go.jp

NAGATA, Tetsuya

Senior Technical Staff Engineer
Hitachi-GE Nuclear Energy, Ltd.
E-mail: tetsuya.nagata.fa@hitachi.com

NAKAMURA, Koichiro

Deputy Director-General

Nuclear Safety and Industrial

Safety Agency

E-mail: nakamura-koichirol@meti.go.jp
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NAKAMURA, Tsuyoshi

General Manager

Japanese Steel Works

E-mail: tsuyoshi_nakamura@jsw.co.jp

WATANABE, Masaaki

Senior Staff

Japan Nuclear Energy Safety
Organisation (JNES)

E-mail: watanabe-masaaki@jnes.go.jp

KOREA (REPUBLIC OF)

KIM, In-Goo

Head of New Reactor Department

Korea Institute of Nuclear Safety (KINS)
E-mail: igkim@Kins.re.kr

KIM, Kookhun

Senior Vice President of Nuclear 1&C
DOOSAN Heavy Industries &
Construction

E-mail: kookhun.kim@doosan.com

KIM, Sukkwan

Vice-President

Nuclear Power Plant Business
Group Quality Control & EHS
DOOSAN Heavy Industries &
Construction

E-mail: sukkwan.kim@doosan.com

PARK, Youn Won

Director

International Nuclear Safety

Korea Institute of Nuclear Safety (KINS)
E-mail: pyw@kins.re.kr

YANG, Sungho

Head, Quality Evaltuation Department
Korea Institute of Nuclear Safety (KINS)
E-mail: shyang@kins.re.kr

LITHUANIA

KIMTYS, Evaldas

Head of Safety Analysis Division

State Nuclear Power Safety Inspectorate
E-mail: e.kimtys@vatesi.lt


mailto:haruei_miyaguchi@ihi.co.jp
mailto:kameyama@jepic.fr

NETHERLANDS

BOXMAN, Engelbertus Wilhelm
Kernysische Dienst
E-mail: hubert.boxman@minvrom.nl

Mr Joseph JEHEE

Nuclear Licensing Engineer
DELTA Energy B.V.
E-mail: jjehee@delta.nl

VAN AERNSBERGEN, Lodewijk Maarten
Project Leader

New Nuclear Power Plant in the
Netherland

E-mail: l.vanaernsbergen@minez.nl

P.R. OF CHINA

HU, Ding Jin

Director

Taishan Nuclear Power Joint Venture
Co.Ltd. (TNP JVC) Paris Office
E-mail: hudingjin@cgnpc.com.cn

TANG, Bo

Deputy Director

National Nuclear Safety
Administration (NNSA)
E-mail: Tangbo200@sina.com

ZHANG, Qinghao

Taishan Nuclear Power

Joint Venture Co.Ltd. (TNPJVC)
E-mail: zhangginghao@cgnpc.com.cn

POLAND

JURKOWSKI, Maciej

Vice-president

Chief Nuclear Regulatory Inspector
National Atomic Energy Agency (PAA)
E-mail: maciej.jurkowski@paa.gov.pl

ZAGRAJEK, Marcin,

Director

National Atomic Energy Agency (PAA)
E-mail: zagrajek@paa.gov.pl
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RUSSIAN FEDERATION

BOGDAN, Sergey
Deputy Director

SECNRS

E-mail: bogdan@secnrs.ru

MALYSHEV, Vladimir

Assistant to the Chairman

Federal Environmental, Industrial and
Nuclear Supervision Service of Russia
E-mail: v.malyshev@gan.ru

MELTSOV, Yury

Executive Director

FSUE VO "Safety"

E-mail: Meltsov@vosafety.ru

SOKOLOVA, Irina

Head,

International Relations Department
Federal Environmental, Industrial and
Nuclear Supervision Service of Russia
E-mail: i.sokolova@gosnadzor.ru

SPEVAKOVA, Irina
FSUE VO “Safety”
Interpreter

E-mail: safety@gan.ru

SLOVAK REPUBLIC

LISKA, Peter

Director of the Nuclear Safety Division
VUIJE, a.s.

E-mail: liska@vuje.sk

VIDLICKA, Ruben
VUJE a.S.
E-mail: zuzana.belokostolska@vuje.sk

SOUTH AFRICA

BESTER, Peter

Special Nuclear Projects Co-ordinator
National Nuclear Regulator

E-mail: pbester@nnr.co.za
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SWEDEN

LANSAKER, Péar

Nuclear Safety Senior Advisor
Vattenfall AB

BU Nuclear Power

E-mail: par.lansaker@vattenfall.com

WALLIN, Lovisa

Analyst

Department of Nuclear Power Plant
Safety

System Assessment

Swedish Radiation Safety Authority
E-mail: lovisa.wallin@ssm.se

TURKEY

AKBAS, Tahir

Vice-President

Turkish Atomic Energy Authority
E-mail: tahir.akbas@taek.gov.tr

UNITED ARAB EMIRATES

ELTAWILA, Farouk

Chief Scientist

Federal Authority for Nuclear Regulation
United Arab Emirates

E-mail: farouk.eltwila@fanr.gov.ae

TRAVERS, William

Director-General

Federal Authority for Nuclear Regulation
E-mail: hayam.alsouliman@fanr.gove.ae

UNITED KINGDOM

ALLARS, Kevin

Director of Nuclear New Build
Office for Nuclear Regulation
E-mail: kevin.allars@hse.gsi.gov.uk

BAKKEN, IlI, A. Christopher

Director of Operations, Safety &
Licensing

EDF Energy

E-mail: chris.bakken@british-energy.co

JENNINGS, Bob

Superintending Inspector

Office for Nuclear Regulation
E-mail: bob.jennings@hse.gsi.gov.uk
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SWINBURN, Richard

Head of Technology

Rolls-Royce plc

E-mail: richard-swinburn@rolls-royce.c

UNITED STATES OF AMERICA

CLAYTON, Scott

Vice-President, Nuclear

Invensys

E-mail: clayton.scott@invensys.com

DOANE, Margaret
U.S. Nuclear Regulatory Commission
E-mail: margaret.doane@nrc.gov

DUDES, Laura

Director

Office of New Reactors

US Nuclear Regulatory Commission
E-mail: Laura.Dudes@nrc.gov

HEAD, Jerald Glen

Senior Vice President, Regulatory Affairs
GE-Hitachi Nuclear Energy Americas LLC
E-mail: jerald.head@ge.com

HOLAHAN, Gary

Deputy Director, Office of New Reactors
US Nuclear Regulatory Commission
E-mail: gary.holahan@nrc.gov

JACZKO, Gregory B.

Chairman

US Nuclear Regulatory Commission
E-mail: gbj@nrc.gov

RUPPRECHT, Sandy
Vice-President

Westinghouse Electric Company
AP1000 Process Delivery Systems
E-mail: ruppresd@westinghouse.com

RUSS, Paul

Director

AP1000 International Licensing
Westinghouse Electric Company
E-mail: russpa@westinghouse.com

SANTOS, Daniel

Senior Technical Advisor

Digital Instrumentation and Controls
US Nuclear Regulatory Commission
E-mail: Daniel.Santos@nrc.gov
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VIET NAM

HAI, Luu Nam

Director of the Nuclear Safety Division
VARANS

E-mail: Inhai@varans.vn

International Organisations

Association Francaise pour les regles de
Conception, de construction et de
surveillance en exploitation des matériels des
Chaudieres Electro Nucléaires (AFCEN)

FAIDY, Claude

Senior Consultant Engineer
EDF

E-mail: claude.faidy@edf.fr

LAUGIER, Cécile

Président AFCEN
Conseillere

Cabinet du Président/EDF
E-mail: cecile.laugier@edf.fr

MALOUINES, Philippe

RCC M Chairman

AFCEN

E-mail: philippe.malouines@areva.com

American Society of Mechanical Engineers
(ASME)

SWAYNE Rick

Vice-President

Nuclear Codes and Standards
ASME

E-mail: rswayne@reedyeng.com

European Commission (EC)

BUCALOSSI, Andrea

Policy Officer

European Commission — Joint Research
Centre

E-mail: andrea.bucalossi@ec.europa.eu

GLOCKLER, Oszvald

Senior Researcher

European Commission Joint Research
Centre

E-mail: oszvald.glockler@ec.europa.eu
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KAIJANEN, Mika

Technical Project Officer

Seconded National Expert Clearinghouse
on OEF for NPPs

E-mail: mika-johannes.kaijanen@ec.europa.eu

FORATOM ENISS

BERGER, Jean-Pierre

Director

FORATOM ENISS

E-mail: jean-pierre.berger@foratom.org

International Atomic Energy
Agency (IAEA)

KANG, Ki-Sig

Technical Head (PLiM/LTO)
Nuclear Power Engineering Section
Division of Nuclear Power
International Atomic Energy Agency
E-mail: k.s.kang@iaea.org

International Electrotechnical Commission
(IEC)

BOUARD, Jean-Paul

Division Systemes Electriques
EDF. - SEPTEN

E-mail: Jean-Paul.Bouard@edf.fr

Japan Society of Mechanical
Engineers (JSME)

MORISHITA, Masaki

Deputy Director-General

Japan Atomic Energy Agency (JAEA)
E-mail: morishita.masaki@jaea.go.jp

Nuclear Energy Agency (NEA)

BURKHART,Larry

Project Officer - Multinational Design
Evaluation Programme

OECD Nuclear Energy Agency
E-mail: Larry.Burkhart@oecd.org

CAMERON, Ron

Head, Nuclear Development Division
OECD Nuclear Energy Agency
E-mail: Ron.Cameron@oecd.org
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DUJARDIN, Thierry

Deputy Director and Head of Data Bank
OECD Nuclear Energy Agency

E-mail: Thierry.Dujardin@oecd.org

DUNN LEE, Janice

Deputy Director-General

OECD Nuclear Energy Agency
E-mail: Janice.Dunnlee@oecd.org

ECHAVARRI, Luis
Director-General

OECD Nuclear Energy Agency
E-mail: Luis.Echavarri@oecd.org

KIM, Byung-Soon

Nuclear Safety Analyst

OECD Nucler Energy Agency
E-mail: Byung-Soon.Kim@oecd.org

NAKOSKI, John

Nuclear Safety Analyst

OECD Nuclear Energy Agency
E-mail: John.Nakoski@oecd.org

OKYAR, H. Burcin

Administrator, Radiation Protection Divis
OECD Nuclear Energy Agency

E-mail: Halilburcin.Okyar@oecd.org

WEI, LI

Engineer

OECD Nuclear Energy Agency
E-mail: Li.Wei@oecd.org

YOSHIMURA, Uichiro

Deputy Head

Safety and Regulation

OECD Nuclear Energy Agency
E-mail: Uichiro.Yoshimura@oecd.org

World Association of Nuclear
Operators (WANO)

STRICKER, Laurent
Chairman of WANO
E-mail: stricker@wanocc.org

World Nuclear Association/CORDEL

BORYSOVA, Iryna

Project Manager

World Nuclear Association

E-mail: borysova@world-nuclear.org
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FROEHMEL, Thomas
E.ON Kernkraft GmbH
E- mail: thomas.froehmel@eon.com

MICKLINGHOFF, Michael

Senior Advisor

E.ON Kernkraft GmbH

E-mail: michael.micklinghoff@eon-energ

PAULY, Jan
E.ON Kernkraft GmbH
E-mail: Jan.Pauly@eon.com

PRINJA, Nawal

Technical Director

AMEC Nuclear

E-mail: nawal.prinja@amec.com

RAETZKE, Christian Peter
Rechtsanwalt/Lawyer
CONLAR-Consultuing on Nuclear Law
E-mail: christian.raetzke@conlar.de

WADDINGTON, John Geoffrey
Director of Strategy

CORDEL Group

E-mail: johnwadd@magma.ca
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