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1. INTRODUCTION

The First Meeting of the Steering Committee (SC) of the IAEA Extrabudgetary
Programme on “Safety Aspects of Long Term Operation of Pressurized Water Reactors’
(Programme) was held at the IAEA Headquartersin Vienna, Austria, 19- 21 May 2003.

The objectives of the Progranme are twofold. First, the Programme should assist
regulators and operators of PWRs and, in particular, WWERs in ensuring that the required
safety level of their plants is maintained during long term operation (LTO). Second, it should
provide generic tools to support the identification of safety criteria and practices at the
national level applicableto LTO.

The Programme activities are to be implemented in Working Groups (WG) guided by
the Programme Steering Committee (SC).

The purpose of the First Steering Committee Meeting was to initiate the Programme;
finalize and approve the Progranmme Workplan, Appendix I; finalize and approve the
Programme Steering Committee Terms of Reference, Appendix Il; and, approve a genera
approach for the Programme implementation.

The Agenda for the Meeting is provided in Appendix I11. Minor adjustments were made
to the Agenda to accommodate presentation times.

The Meeting was attended by nominated representatives of the participating Member
States (MS), and by observers from the Russian Federation and the European Commission.
The list of nominated SC members is provided in Appendix 1V. The list of attendees of the
First Steering Committee Meeting is provided in Appendix V. Copies of the presentation
materials are provided in Appendix V1.

2. MEETING SUMMARY

Mr. K. Brockman, Director of the Nuclear Installation Safety Division of the IAEA,
opened the Meeting. Mr. R. Havel, the Programme Scientific Secretary, summarized the
objectives of the Programme and of the First SC meeting. Mr. F. Gillespie, the SC Chairman,
welcomed the participants and started the meeting. The meeting Agenda was adopted without
change.

2.1. NATIONAL PRESENTATIONS

Each MS participating in the SCM made a presentation describing the status of its
efforts with regard to the LTO of its nuclear fleet, including areas of challenge, and how this
EBP can help meet these challenges, Appendix VI. Further, MS representatives provided
statements on their country’ s views on the EBP and the support they intend to provide.

Ms. Tranteeva stated that Bulgaria supports the Programme and agrees with its
objectives as outlined in the Workplan. Bulgaria will provide in kind (experts) and financial
contribution to the Programme and is considering hosting a SC meeting. Ms. Tranteeva aso
agreed to explore the possibility of nominating aleader of the Structural WG.



Mr. Krs stated that the Czech Republic supports the Programme and would appreciate it
if the Programme could focus on the exchange of generic information related to PWR LTO
issues and on the collection of WWER specific information. Czech Republic will provide in-
kind support (cost free experts) and, depending on the fina direction of the Programme, is
also considering providing financial support. Later on during the discussion, Mr. Krs offered
that the Czech Republic will provide an expert to lead the Working Group in the area
Mechanical/Materials, but stated priority should be given to the Russian proposal in this area.

Mr. Koponen stated that Finland considers the Programme to be a very important one.
Finland will provide in-kind support (cost-free experts).

Mr. Horvath (replacing Mr.V oross during this meeting) indicated that Hungary supports
the Programme, and agreed to explore the possibility of nominating a leader of the Structural
WG.

Mr. Sorokin stated that the Russian Federation supports the Programme. Later on, the
Russian delegation offered a leader for the WG on Mechanical Components/Materias. Mr.
Nefedov stated that the Russian Federation would be prepared to provide a cost-free expert to
the IAEA to assist with the Programme implementation.

Ms. Ziakova stated that the Slovak Republic supports the Programme.

Mr. Figueras stated that Spain considers the Programme to be an important one and will
explore the possibilities of its support.

Mr. Liszka that stated Sweden considers this Programme a very important one and will
provide in kind support. Action has been initiated to provide financial contributions to the
Programme.

Messrs. Semenov and Shumkov stated the Ukraine is interested in participating in the
Programme, and will provide qualified expertsto take part in the Programme activities.

Messrs. Gillespie and Reister stated that the U.S. continues to support this Programme
and the objectives agreed to by the Steering Committee, and will provide cost free experts to
support each of the working groups. The U. S. Government is providing financial
contributions. In addition, Mr. Gillespie nominated Mr. P.T. Kuo as the leader for Working
Group 1, “General LTO Framework”. Mr. Kuo is the Program Director, License Renewal &
Environmental Impacts Program, Office of Nuclear Reactor Regulation, United States
Nuclear Regulatory Commission.

France will also participate in the Programme. Mr.D.Queniart, who was nominated to
represent France at the SC, could not attend the 1% SC meeting.

2.2. INTERNATIONAL ORGANIZATIONS

International organizations (EBRD, EC, OECD-NEA, and WANO) were invited to
attend the meeting with the objective to facilitate co-ordination and avoid duplication of
effort.

Messrs. Lopez-Arcos and Bieth presented detailed information on the related activities
of the EC, Appendix V1.



WANO representative could not attend the 1% SCM but, indicated that WANO will
participate in the future.

The IAEA staff presented to the SC information on IAEA LTO related activities
conducted in NSNI (SAS, OSS, and ESS) and NENP (NPES).

2.3. PPROGRAMME IMPLEMENTATION

IAEA proposed a plan to implement the Programme, including tasks, working group
structuren, and an accompanying schedule. The Scientific Secretary asked that the SC review
and comment on the proposal. After substantial discussion, the SC agreed to initiate the
Programme implementation in 4 Working Groups:

WG Topic WG lead
WG 1 Genera LTO framework USA/P.T.Kuo
WG 2 Mechanica and materias Russia (Czech Republic)/
WG 3 Electrical and 1&C Ukraine/
WG 4 Structures Bulgaria/ or Hungary

WG 1 was the main subject of the discussions and a more detailed outline of WG 1
scope was developed and agreed by the SC, Appendix VII.

It was agreed that each participating country would nominate, in principle, one
representative in each WG (except Sweden, who intends to participate only in 1 of the WGs).

Before the next SCM, the WG leaders will meet to develop detailed workplans. These
Workplans will include objectives and approaches for each WG and a format and structure for
the individua WGs to use to facilitate communication among the WGs and provide for
coherent reporting (such as the example provided in Appendix VIII.). Other WG members
may be called upon to assist WG leaders in this effort. The results will be presented to the
next SC for approval.

The next SC meeting will also finalize the schedule of necessary SC meetings during
the Programme. Consideration will be given to the needs and availability of individual WGs
results. The SC meetings will be held approximately every 9 months.

The SC then reviewed and revised the EBP Workplan and Terms of Reference to reflect
the final SC agreements reached, Appendix | and I1.

The SC agreed to establish a dedicated Programme web page to promote transparency.
The fina reports approved by the Steering Committee, including minutes of meetings and
approved documents, such as the work scope, will be presented on a openly accessible site.
All collected reference materials and draft working group materials will be located on a
password-protected site. This will facilitate distribution and coordination. The web pages will
be the primary distribution method for materials of general interest.
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3. ACTIONITEMS

Names of WG leaders will be provided to Mr. Havel by 15 June 2003. Action: USA,

Russia, Ukraine, Hungary / Bulgaria.
Names of WG members will be provided to Mr. Havel by 15 July 2003. Action: al SC

members.
Convene the first meeting of WG leaders and, if needed, other WG members before 15

August 2003; if required schedule a second meeting for the mid October 2003 time frame.
Action: Mr. Havel.

The 2™ SC Meeting will be held 3-5 December 2003 at the IAEA, Vienna.

The meeting was adjourned at 12:30 pm on May 21, 2003.



APPENDIX I.

WORK PLAN
BACKGROUND

In thel990's, Member States (MS) operating light water nuclear power plants (NPPs) have
spent enormous efforts and resources to improve safety of their plants.

Safety improvements were implemented through a number of national, bilateral, and
international activities. The IAEA contributed to this effort through its Extrabudgetary
Programme (EBP) on the “ Safety of WWER and RBMK Nuclear Power Plants’.

A common understanding on safety and the safety level to be achieved for these plants for
further operation was obtained. This safety level was or is being reached. Current safety
standards and recognized international safety practices have been used as a reference to
identify safety issues and to develop and implement safety improvements.

Safety concerns identified within the framework of national and international activities were
addressed by the safety improvement and modernization programmes established in WWER
and RBMK operating Member States. The effort was focused on ensuring adequate levels of
safety for operation within the timeframe given by the current licensed period.

A prerequisite for consideration of long-term operation (LTO) is the implementation of the
safety improvement programme addressing the safety concerns identified earlier. Similar to
several other countries, WWER operators started considering extending plant operation.
Russia, the designer of WWERS, took the lead and developed an approach for renewal of the
operating licence. This approach was first successfully applied to the oldest operating
WWER, and a 5 year licence extension was granted in December 2001 for Novovoronezh
Unit 3 (WWER-440/230).

Comprehensive experience on the regulation of LTO has been gathered in the US in the past
decade. A regulatory framework was established and successfully applied to renew nuclear
power plant operating licences. Some experience related to the safety aspects for nuclear
power plant operation beyond the original licence has also been gathered in the UK, Finland,
Hungary, and other countries.

While most of the safety concerns related to LTO are understood generically, the current
problem is the identification of the vulnerable plant systems, structures, and components
(SSC) and the identification of associated safety criteria on a design or reactor type basis.

Decisions on LTO dea with a number of aspects for maintaining plant safety, in particular
those related to managing the safety aspects of ageing of items important to safety. The IAEA
has recognized the importance of safety aspects of nuclear power plant ageing in the eighties
and initiated activities to increase the awareness of the emerging safety concern related to
physical ageing of plant SSCs. Numerous publications were issued since that time including
guidelines on programmatic aspects, specific components, and ageing management review.

Therefore, the IAEA has initiated this Extrabudgetary Programme to reconcile the regulatory

and operational aspects of pressurized water reactors, such as WWERs and PWRs, with
regard to LTO. The intention of this programme is to assist MS considering LTO of WWER
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reactors in establishing licensing frameworks and related processes and practices in countries
where such frameworks, processes, and practices are not available, and to promote exchange
of information in these areas. An internationaly agreed common approach, including
regulatory criteria and processes and practices, to support safe LTO, which is not available
today, needs to be developed. The common approach will serve as the basis for the
Programme, integrating existing best national approaches to identify safety criteria,
considering practical applicationsin MS concerned. The Russian approach for extending the
operating license is considered a substantial input to be combined with the experience and
expertise of the licence renewal approach of the USNRC and others.

OBJECTIVES

The objectives of the Programme are to assist regulators and operators of NPPs to ensure that
the required safety level of their plantsis maintained during LTO, and to provide generic tools
to support the identification of safety criteria and practices at the national level applicable to
LTO.

To achieve this objective, the Programme will:

1. collect available information on the existing approaches to research and development and
operational and regulatory aspects related to LTO from the countries participating in the
EBP.

2. review and compare existing regulatory approaches and practices to identify common
elements, and reconcile differences in safety criteria.  Obtain consensus on the main
elements of a common framework in connection with LTO by developing and
documenting, in a useful format, a corresponding guideline, which could guide
development of national licensing requirements and practical applications.

3. Review and compare the existing operator approaches and practices to identify common
and most efficient elements. Identify important outstanding issues to be resolved. On the
basis of selected common elements, develop corresponding guidelines to assist operators
to develop and improve their program and practices needed to support safe LTO.

OUTCOME

The outcome of this Programme will be a Final Report, designed to assist regulators, technical
support organizations (TSO), and operators of NPPs in the activities related to LTO,
addressing in particular:

1. Review of existing national approaches, practices and experiencein al main areasto be
considered in decisionson LTO;

2. Guidance for regulators on identification of the applicable safety criteria and establishing
guidelines (format and content) for operator submittals needed for the regulation of LTO;

3. Guidance for plant operators on the process and practices needed to support safe LTO.
The success of the cooperative effort will rely heavily on the input of MS having experience

in plant design or plant license renewal. The common framework would allow the sharing of
approaches against a commonly accepted reference.
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APPROACH

The IAEA Safety Guide on Periodic Safety Review of Nuclear Power Plants [1] provides a
common understanding of terms, and an appendix that provides a possible example of an
index to be used in organizing information and guidelines.

Main tasks of a common framework for LTO

The efforts would focus on the regulation and operation of similar classes of designs. Older
western PWRs and WWER-440's would provide information of the greatest near-term value.
To support the three objectives described above, the following associated tasks will be
implemented for each objective:

1

Collect information

Each MS participating in this EBP will collect information related to the applicable
laws and regulatory requirements, as well as to the processes and practices used to
manage ageing effects, related to LTO of NPPs in their respective countries. Thiswill
include the identification of information sources. As part of this task, meetings may
be held to reach agreement on the format and content of the final documentation. After
agreement on the format and content of the documentation, the information will be
distributed to al the participantsin preparation for Task 2.

Review information

Upon receipt of the information as provided in Task 1, each MS participating in this
EBP will review the information from the other M S to determine differences between
applicable laws, regulatory requirements and approaches. As part of this task,
meetings may be held to reach agreement on the format and content of the final
documentation of individual reviews. After agreement on the format and content of the
documentation, each participant will distribute its review findings to the other
participants in preparation for Task 3.

Compare information

Upon receipt of the information as provided in Task 2, the EBP participants will meet
to compare the information assembled in Tasks 1 and 2. Thiswill require meetings to
assess and document programmatic and operational differences, clarifying areas of
similarity and accurately describing differences. The results of these comparisons will
be used in Task 4.

Reconcile information

In Task 4, the EBP participants will reconcile the differences between the regulatory
and operationa approachesto identify areaswhere additional information may be
needed from individual MS, and identify where additional regulatory and/or
operational development may be needed. Documentation of the results achieved in the
Working Groups will be incorporated into a draft report for the Steering Committee
(SC). Comments and feedback from the SC will be used to prepare the final report.



Based on the information in the final Working Groups' reports, prepare a summary
document that describes the various approaches, processes, and practices, including an
assessment of strengths and weaknesses. This summary document will (1) provide
general guidance to MS with regard to how to set up an effective program to support
safe LTO, (2) explain how various programs and practices used by M S need to fit with
regulatory criteria and approaches, and (3) describe how these activities can be done
jointly between Regul ators and Operators.

Each of these steps will require the preparation and distribution of materia by MS
participating in a working group and meetings to agree to the breadth and scope of the
required documentation.

The following main elements have to be addressed by all Working Groups:
Comprehensive plant safety assessment

If re-establishment of the design basis is found necessary, it should be addressed, and
upgrading actions taken, in the context of the “Plant Design” safety factor of [1].

The safety factor “Ageing” needs more attention than indicated in [1] in order to be applied
for the purpose of plants LTO.

The role of a comprehensive safety assessment carried out by a MS, is twofold. First, to
identify remaining safety concerns left from the upgrading/modernization activities in MS.
Second, to identify design-specific LTO related safety concerns.

Managing of plant specific ageing for LTO

Assistance to MS on effectively identifying and managing ageing effects of SSCs is the
centra element of the common framework for LTO to be developed for operating plants
approaching the end of their original license period.

The guidelines for regulators and operators should consider analyses of systems, structures
and components with respect to ageing for a specified period of time. The adequacy of these
analyses and the measures taken needs to be evaluated to demonstrate that:

— theanalyses remain valid for and until the end of the period of LTO; and
— the effects of ageing on the intended functions will be adequately managed for the
period of LTO.

Updated FSAR with respect to LTO

The FSAR, as a substitute for the licensing basis (in the USA, as defined in 10 Code of
Federal Regulations Part 54), is a key input for decision making concerning LTO of a plant.
The updated FSAR (e.g. in aform of a supplement), has to be submitted with the application
for LTO.

Other key areas related to LTO, such as radiological impact on environment evaluations, etc
are country specific and therefore not foreseen to be directly addressed in this Programme.



PROGRAMME ORGANIZATION

A Steering Committee (SC), composed of senior representatives of main Programme
participants, will guide Programme efforts. The Programme activities will be conducted in
paralel by Working Groups (WGs) dedicated to specific areas. Initialy it is expected that
four WGs will be formed. One WG will address a generic approach (safety aspects of LTO)
and the another 3 will address mechanical/material, electrical/I&C, and structures. Additional
WGs may be formed as determined by the SC. WG leaders will attend and report at SC
meetings. Representatives of Member States and International Organizations involved on a
substantial scale in nuclear safety assistance will be invited to attend SC meetings to facilitate
exchange of information, co-ordination, and avoid duplication of effort. For the same reasons,
the SC will be aso provided with detailed information on related IAEA activities (regular
budget and TC projects).

The EBP final report will be published in both English and Russian.

The estimated total EBP duration is 3.5 years including a 0.5 year phasing out period.

REFERENCES

[1] INTERNATIONAL ATOMIC ENERGY AGENCY, Periodic Safety Review of
Nuclear Power Plants, Draft Safety Guide DS 307, IAEA, Vienna, in print.






APPENDIX I1.

STEERING COMMITTEE TERMS OF REFERENCE

The Steering Committee will guide the Programme implementation. The Steering Committee
will be composed of senior representatives of countries participating in the Programme.
Working Groups will implement the Programme technical activities. Working Group leaders
will attend Steering Committee meetings as required and report on the activities carried out
and planned.

Therole of the Steering Committeeisin particular:

1. to define priorities and determine number and scope of the Working Groups based on the
Programme Workplan;

2. to review and approve work plans, reports, and recommendations of the Programme
Working Groups,

3. to monitor the Programme progress achieved, collect, co-ordinate, and assimilate the
results of Working Groups;

4. to ensure Working Groups identify gaps and overlaps through the exchange of information
on related work underway and planned to avoid duplication of effort;

5. to endorse a Final Report of the Programme and advise how the Final Report
recommendations could be integrated into existing programmes.
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APPENDIX I11.

AGENDA

Monday, 19 May 2003

9:30

10:00
10:30
11:00
11:30
12:00
12:30
14:00
14:30
15:00
15:30
16:00
16:30

17:00
17:30
18:00
18:15

Opening

Meeting objective
Chairman’s address and EBP proposal
National presentations
Bulgaria

Czech Republic

Coffee break

Finland

Hungary

Lunch break

Russia

Slovak Republic

Spain

Coffee break

Sweden

Ukraine

USA
Discussion
Adjourn
Reception

Tuesday, 20 May 2003

9:30

10:15
10:30
10:45
11:00
11:30
12:00
12:15
12:30
14:00
17:30

I nternational organizations statements

EC activities on nuclear safety in CEE and FSU
Neutron Embrittlement of VVER RPV-Recent Results, Open Issues
and New Developments

Related | AEA activities

NSNI/SAS

NSNI/OSS

Introduction of Major related activities at NSNI/ESS
Coffee break

NENP/NPES

EBP implementation proposal

Discussion

Lunch break

Discussion cont’d

Adjourn

Wednesday, 21 May 2003

9:30

11:00
11:30
12:00
12:30

Finalization of the EBP draft Workplan, TOR, and implementation plan
Coffee break

Conclusions

Fina remarks

Adjourn
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APPENDIX IV.

STEERING COMMITTEE MEMBERS

Members

Mr. Sergei Adamchik GAN, Russian Federation

Mr. William Burton NRC, USA

Mr. Yury G. Dragunov OKB Gidropress, Russian Federation
Mr. Jose M. Figueras Consglo de Seguridad Nacional, Spain
Mr. Frank P. Gillespie NRC, USA, SC Chairman

Mr. Hannu Kopponen STUK, Finland

Mr. Petr Krs SUJB, Czech Republic

Mr. Lars Gunnar Larsson SIP, Sweden

Mr. Robert L. Moffit PNNL, USA

Mr. Daniel Queniart IRSN, France

Mr. Richard Reister DOE, USA

Mr. Oleksandr Semenov State Nuclear Regulatory Committee of Ukraine
Mr. Y evhen Shumkov NAEK, Ukraine

Mr. Nikolai M. Sorokin Rosenergoatom, Russian Federation

Ms. Radelina Tranteeva Kozloduy Nuclear Power Plant, Bulgaria
Mr. Lgjos Voross HAEA, Hungary

Ms. Marta Ziakova Nuclear Regulatory Authority of Slovak Republic
Observers

Mr. Isidro Lopez Arcos European Commission

Mr. Michel Bieth European Commission
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APPENDIX V.

FIRST STEERING COMMITTEE MEETING PARTICIPANTS

BULGARIA

CZECH REPUBLIC

FINLAND

Ms. Radelina Tranteeva
Kozloduy Nuclear Power Plant
Safety Department

3321 Kozloduy

Bulgaria

Tel.: +359 973 73870

Fax: +359 973 80718

E-mail: rtranteeva@npp.cit.bg

Mr. Petr Krs

State Office for Nuclear Safety
SUJB

Senovazne Namesti 9
CZ-11000

Prague 1

Czech Republic

Tel: + 420 221 624 207

Fax: +420 221 624 396
E-mail: petr.krs@sujb.cz

Mr. Hannu Koponen

Radiation and Nuclear Safety Authority
STUK

P.O.Box 14

Helsinki

00881 Finland

Tel.: + 358 9 7598 8202

Fax: + 358 9 7598 8216

E-mail: hannu.koponen@stuk.fi
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HUNGARY

RUSSIA

Mr. Kristéf Horvéath

Hungarian Atomic Energy Authority
HAEA

H-1539 Budapest 114

P.O. Box 676

Hungary

Tel.: +36 1436 4911

Fax: +36 1 436 4909

E-mail: Horvath@haea.gov.hu

Mr. Nikolai M. Sorokin

State Concern “Rosenergoatom”
24/26 Bolshaya Ordynka Street
Moscow 109017

Russian Federation

Tel.: +7 095 220 6316

Fax: +7 095 220 4027

E-mail: sorokin@rosenergoatom.ru

Mr. Genadij Nefedov

Ministry of the Russian Federation for Atomic Energy
Staromonetny pereulok 26

RU-109180

Moscow

Russian Federation

Tel.. +7 095 239 4065

Fax: +7 095 230 2420

E-mail: erastov@diec.skc.ru

Mr. Sergei Adamchik

Federal Nuclear and Radiation Safety Authority of Russia
RF GOSATOMNADZOR

Taganskayanul., 34

Moscow

109147

Russian Federation

Tel.: + 7095911 1954 / +7 095 911 6021

Fax: + 7095 912 4710

E-mail: cos@gan.ru
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RUSSIA

SLOVAKIA

SPAIN

Mr. Nikolai Pozniakov

State Concern “Rosenergoatom”
Staromonetny per., 26

M oscow

Russian Federation

Tel.: +7 095 239 2606

Fax: + 7 095 239 2668

E-mail: ndolgova@yahoo.com

Mr. Yury G. Dragunov

MINATOM RF, Federa state enterprise
“Gidropress’

Ordzhonikidze street, 21

142103 Podol sk

M oscow

Russian Federation

Tel.: +7 0967 54 25 16

Fax: + 7 0967 54 27 33

E-mail: dragunov@grpress.podolsk.ru

Ms. Marta Ziakova

Nuclear Regulatory Authority
Bajkalska 27

P.O. Box 24

820 07 Bratislava

Slovak Republic

Tel.: +421 2 5342 1032

Fax: +421 2 5342 1015

E-mail: marta.ziakova@ujd.gov.sk

Mr. Jose M. Figueras

Deputy Director Engineering

Mechanical & Structural Engineering Branch
Consgjo de Seguridad Nuclear

Justo Dorado, 11

28040 Madrid

Spain

Tel.: +34 913 46 0204

Fax: +34 913 46 0216

E-mail: [mfc@csn.es
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SWEDEN

UKRAINE

Mr. Ervin Liszka

Swedish International Project Nuclear Safety
Klarabergsviadukten 90

P.O. Box 70283

Stockholm

S-10722 Sweden

Tel.: +46 8 698 30 82

Fax: +46 8 209 895

E-mall: elk@sip.se

Mr. Oleksandr Semenov

State Nuclear Regulatory Committee of Ukraine
Arsenanastr. 9/11

Kiev 01011

Ukraine

Tel.: +380 44 254 35 13

Fax: +380 44 254 33 11

E-mail: semenov@ha.snrc.gov.ua

Mr. Yevhen Shumkov

National Energy Generating Company
NAEK “Energoatom”

Vetrovastreet 3

Kiev 01032

Ukraine

Tel.: +380 44 201 47 57 / 380 44 294 4865
Fax: +380 44 294 48 83

Ms. Viktoria Starostenko

National Energy Generating Company
NAEK “Energoatom”

Vetrovastreet 3

Kiev 01032

Ukraine

Tel.: +380 44 201 47 57

Fax: +380 44 294 48 83
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USA

Mr. Frank P. Gillespie

U.S. Nuclear Regulatory Commission

Division of Regulatory Improvement Programs
Mail Stop 0 —12E5

Washington, D.C. 20555-0001

USA

Tel.: +1 301 415 1267

Fax: +1 301 415 1032

E-mail: FPG@nrc.gov

Mr. William Burton

U.S. Nuclear Regulatory Commission

Division of Regulatory Improvement Programs
Mail Stop 0 —11F1

Washington, D.C. 20555-0001

USA

Tel.: +1 301 415 2853

Fax: +1 301 415 2002

E-mail: WEB@nrc.gov

Mr. Robert L. Moffitt

Pacific Northwest National Laboratory (PNNL)
902 Battelle Boulevard

P.O. Box 999

Richland, WA 99352

USA

Tel.: +1 509 372 4108

Fax: +1 509 372 4411

E-mail: bob.moffitt@pnl.gov

Mr. Richard Reister

Director

Office of International Nuclear Safety
NA-231 Germantown Building

U.S. Department of Energy

1000 Independence Avenue, SW
Washington, DC 20585-1290

Tel.: +1 301 903 0234

Fax: +1 301 903 4211

E-mail: richard.reister@nnsa.doe.gov
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EC

[AEA

Mr. Isidro Lopez Arcos
European Commission

Directorate-General for External Relations

200, ruedelaloi

B-1049 Brussels

Belgium

Tel: +32 2 296 3793

Fax: +32 2 296 3379

E-mail: Isidro.Lopez-Arcos@cec.eu.int

Mr. Michel Bieth

European Commission
Directorate General JRC
Westerduinweg 3

P.O. Box 2

1755 ZG Petten

The Netherlands

Tel.: +31 224 565 157

Fax: +31 224 565 637

E-mail: michel.bieth@cec.eu.int

Mr. Radim Havel - Scientific Secretary
Mr. Ken Brockman

Mr. Aybars Guerpinar

Mr. Takeyuki Inagaki

Mr. Ki Sig Kang

Mr. Miroslav Lipar

Mr. Friedrich Niehaus

Mr. Takehiko Saito
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IAEA EBP
on
SAFETY ASPECTS OF LONG TERM OPERATION
OF PRESSURIZED WATER REACTORS

1st Steering Committee Meeting

IAEA, Vienna, 19-21 May 2003
Radim Havel

EBP OBJECTIVE

* Develop an internationally agreed licensing framework to
support safe long term operation including related
processes and practices

» Assist WWER operators and regulators:

— to ensure the required safety level is maintained during
long term operation

— to provide generic tools to support the identification of
safety criteria and practices applicable to long term
operation at national level

7 April 2004




1st STEERING COMMITTEE MEETING (SCM)
OBJECTIVE

* I|nitiates the EBP

» To finalize the EBP objective, scope and approach taking
into account views of all participating MS

» To advise the Agency on the EBP implementation

7 April 2004 3

1st SCM OUTCOMES AND AGENDA

» Approved (and finalized i.a.) EBP Workplan
» Approved (and finalized i.a.) SC Terms of reference

» Finalized and approved EBP general implementation plan

» Agreed first practical steps of EBP implementation, e.g. 1
WG to collect national practices etc., recommend scope,
number and focus of WGs of the EBP, develop the long
term operation related licensing framework, etc. (incl. WG
mtgs, nominations, and approach)

7 April 2004 4




KOZLODUY NPP
Status. Modernization Programs and Evaluation of Rest Life Time

IAEA EBP on Safety Aspects of Long Term Operation of Pressurized
Water Reactors,

SCM, Vienna 19- 21 May 2003.
Radelina Tranteeva, Kozloduy NPP

KNPP Units 3 & 4

KNPP operates four WWER-440 reactors, commissioned 1974 — 1982, and two
WWER-1000 reactors commissioned 1987 - 1991. On a decision of the Government
of Bulgaria Units 1 and 2 were shutdown on 31.12.2002 and brought into Status “E”
in conformity of the Technical Specifications. The power station used to produce up
to December 2002 more than 45% of the country's electricity.

ected end of 30th

Although Units 3&4 have been traditionally referred to as WWER-440/B-230
model, in their original design there are number of important differences from a
standard B-230 model, which makes them closer to B-213 design. Those include a
cladded pressure vessel, a functional capability of the safety systems, (3 X 100%,
high pressure-low pressure injection), emergency control room, etc.

_ Three safety syste '

_ Simultaneous sta

The safety improvement activities at KNPP started in 1991 with the
implementation of the three stage “Short term program for safety
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upgrading”(STP) realized in close c ooperation with IJAEA, RISKAUDIT, BNSA,
GIDROPRESS and Western reactor organizations. The realization of the STP
between 1991 and 1997 resulted in implementation of more than 800 upgrading
measures, which decreased the number of deviations in both the original design and
operational safety from the requirements of current standards. In the process of in-
depth safety analysis for defining current level of safety a set of specific measures

was defined and unified in the “Complex modernization program”(CMP) for
units 1-4 — PRG’97.

The version PRG’97/A of the CMP was created in 1999 and focused on
providing adequate reliability of barriers under accident conditions corresponding to
all initiative events, on implementation of additional measures to improve reliability
of the plant structures, systems and components, and on providing hardware and
software for severe accident management to enhance the overall plant safety level.

Considering the inherent safety features of WWER 440 plants and taking
advantage of both the specific original design features of KNPP 3&4 and the
considerable improvements implemented in the past, in September 2000 KNPP
launched the Project PR-B-209M as the last version of the CMP that was aimed at
upgrading the original d esign b asis according to international s afety practice. T his
project has been successfully completed.

KNPP 3&4 modernization programs:

Three Stage Short Term Program 1991-1997 — 800 improvements
Complex Modernization Program (CMP) 1997-2002 — 500 improvements
Final goal of the CMP — Upgraded Design Basis — reached in 2002

Examples of involvement of international programmes and organizations in
KNPP 3&4 safety are shown in Table 1.

Table 1-1: Safety Areas in KNPP 3&4 Reviewed by Independent Organizations
or International Programmes.

Area of safety concern Independent organizations reviewing the area
or international programmes leading the work

RPV embrittlement and TAEA, Siemens, Framatome, Gidropress

integrity

RPV and RCS inspection PHARE

PTS prevention PHARE, EBRD B-1, B-2, B-3, Siemens,
Framatome

LBB applicability IAEA ,PHARE, RISKAUDIT

Secondary water chemistry | PHARE

1&C IAEA, PHARE, RISKAUDIT

MCR habitability RISKAUDIT




page3/11/

Equipment qualification PHARE, Empresarios Agrupados,
, RISKAUDIT
Electrical systems, Batteries | RISKAUDIT
Fire Protection RISKAUDIT, WENRA
Seismic protection IAEA, PHARE
Confinement IAEA, PHARE, Rosenergoexport, British
Energy and Empresarios Agrupados
Accident analyses IAEA, Univ. of Pisa
APS IAEA, Empresarios Agrupados, PHARE
Overall safety reviews IAEA, IPSN, GRS, RISKAUDIT, WENRA,
WPNS '

KNPP let continuously peer review its safety improvement activities by
competent experts of national and international organizations to update the proposed
measures. This was well reflected in the various stages of both the STP and the
CMP. Owing to this fact, the spectrum of upgrading measures covers the whole
range of safety concerns for pressurized water reactors required by the current
safety standards and international safety practice.

Strengthening the confinement was one of the most important tasks. The
installation of the Jet Vortex Condenser assures structural integrity after all RCS
breaks including 500 mm break. Confinement leak tightness was significantly
improved and radiological requirements are fulfilled for all postulated events.

2.5E+05 |

2.0E+05 123

1.5E+05
-

1.0E+05 |

Pressure, Pa

5.0E+04 |

0.0E+00
0.0 20.0 40.0 60.0 80.0 100.0

Time, s

Pressure in KNPP 3&4 confinement after LB LOCA does not exceed the design limit of 200 kPa
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The confinement is under process to be provided with two systems protecting its
integrity even in the case of a severe accident — a System of Hydrogen Recombiners,
to prevent the explosion hazard and Filter Venting System to prevent uncontrolled
leakeges.

Plant safety systems are proved to be able to cope with a 500 mm pipe break.
Years of experience has shown that the reactor shutdown does not provoke
sequential loss of off-site power. This has been taken into account in safety
analyses, which proved that the maximum cladding temperature after accident

does not exceed the limit 1200 C .

p

The defence in depth concept of fire protection was achieved in all levels. Fire
risk analysis was completed, fire fighting systems reconstructed, new fire detection
systems installed and qualified for accident conditions. The present status fully
reflects current safety international practice.

Core Damage Frequency due to fire:

o Original design: once in 15 000 years
o After upgrading: once in 250 000 years

PSA for KNPP 3&4 was periodically performed in parallel to the
modernizations implementation. The Core Damage Frequency has been
reduced to 1.6E-05/year — which includes internal events, seismic and fire
hazards. That is nearly an order of magnitude better than the international
target for operating plants set by IAEA INSAG at 1E-04/year.
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1997 1999 2001 (1) 2001(2)

KNNP 3&4 Core damage frequency —1.6E-05

Opinions of IAEA on KNPP 3&4 achievements in safety upgrading

Issue IAEA opinions, 28 June 2002
Cooling the fuel in “Addressed even beyond initial
normal/transient conditions expectations”
Cooling the core in all conditions “Defense in depth going beyond initial
expectations in cases”
RPV integrity and RPV rest “Assured for safe operation at least until
lifetime design lifetime”
3 independent leak detection “Fulfill standard regulatory requirements”
systems
Reactor heat removal to the “Improved even beyond the initial
ultimate heat sink recommendations “
Common cause failures “High level of reliability in all plant
conditions “
Scope of analysis in Safety “Goes beyond the usual scope required by
Analysis Report US and IAEA”
All areas dealing with “High quality standards observed”
operational safety
Control room staff attitude “Professionalism and open and frank
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discussion”

Approach to safety and quality | “The fundamental tool to maintaining plant
safety”

The modernization has resolved all IAEA safety issues [[AEA-TECDOC-640],
the requirements of the Complex Program for Modernization, as well as the IAEA
and WENRA missions’ requirements.

Major safety improvements implemented at KNPP 3&4 include the
following items:

e Complementary Emergency Feed Water System (CEFWS)

e Enhancing redundancy, separation and qualification of equipment

e Qualification of equipment

e Reactor Pressure Vessel (RPV) strength.

e Power Operated Relief Valves (PORYV)

e Leak-Before-Break (LBB) System.

e Reactor Trip System (RTS) upgrading

e Main Control Room (MCR) and Emergency Control Room (ECR)
o Emergency power supply upgrading

e Elimination of common cause hazards

e Improvement of the confinement —Jet Vortex Condenser

e Leaktightness of the confinement was improved

o Necessary upgrading of the secondary side systems and electric power
o [Intensive accident analyses

o Fire protection has been strengthened

o Seismic upgrading —buildings fully qualified for any of the expected seismic
event

e DBAs - LOCA 500 mm
o Operational practice and improved housekeeping

e PSA confirm the core damage frequency has been reduced to 1.6 10E-
05/year
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Evaluation of Rest Life Time(RLT) of Kozloduy NPP units 3 & 4 was
executed by a Consortium between Framatome ANP GmbH (a Framatome and
Siemens company) and Atomstroyexport, Russia. It comprises an evaluation of the
residual service life of components/systems subject to acceptance by international
experts, identifying the need for further investigations/calculations in certain cases,
and finding solutions for improvements that achieve a consensus of safety and
economy. The final phase of the project consists of generating an Aging
Management Program (AMP) that permits detection, evaluation and mitigation of
the relevant aging degradation mechanisms and identification of the plant locations
where they are likely to occur. The project was finalized in June 2002 after duration
of almost 2 years extensive work.

AMP was dedicated to all components and equipment relevant to safety and
critical for the residual service life. It is part of the maintenance program of specific
plant units.

As a conclusion of the RLT project was stated, that there are no general
problems that might effect the plant operation till the expected 30 years of
operation .

The operation of the considered components, systems and structures of

Kozloduy NPP units 3&4 for the expected 30 years of operation is possible, taking
mto account certain recommendations, such as:

> Giving continuous special focus to the irradiation behavior of Weld No
4 of Unit 3 Reactor Pressure Vessel;

» Collection of additional information as well as subsequent analysis e.g.
for some valves,

» Experimental verification of current condition of cables and

> Performance of repair works e.g. at specific areas of civil structures and
facilities

More of that, for the biggest part of the most-important components was found
out that they could operate s ignificantly l onger — for 35 or 40 y ears without
major interventions.

Fore enhancing the precision of the evaluation of the residual life time in the
future, powerful tools like the aging management systems FAMOS, COMSY as well

the Aging management data base (AMDB) were implemented for continuous follow—
up process of RL'T management, where:

e FAMOS - 1s the System for monitoring and calculation of the fatigue of the key
components and pipelines in the confinement.

e COMSY - is the Conditions oriented c omputerized system for monitoring and
prediction of the wall thickness due to erosion-corrosion phenomena of secondary
pipelines, based on real working conditions — Loads, Water chemistry, etc.
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KOZLODUY 5 & 6 — WWER-1000/V 320 MODERNIZATION

PROGRAM

Before the Modernization Program (MP) for Units 5&6 was outlined and

designed, implementation of some important improvements had started. The most
significant of them are:

e Transition from two to three-year fuel life cycle;

Development of a new fast method of checking fuel cladding tightness;

Improvement of the dynamic stability of the units during transients,
introduction of digital control in the automatic turbine governor system;

Implementation of ultrasonic check of reactor internals and steam generator
integrity;

Updating of the Technological Regulations and the Safety Analysis Report
(SAR) taking into account the operation experience;

Full-scale training simulator for the plant staff.

The Units 5&6 Modernization Program was produced in 1995. Its main

purpose was to introduce improvements so that the modernized units would be able to
meet any new 1nternational s afety and r eliability r equirements t owards the nuclear
power plant and the full scope of improvement steps prescribed by the IAEA
document “Assessment of the Safety Problems of WWER-1000 Model 320 Units”.

The Modernization Programe was organized as a set of 212 specific

measures, distributed in 5 groups:

Measures to improve the safety of Units 5&6 through implementation of new
design solutions;

Measures aiming at the validation of an adequate safety level by means of
various analyses and additional studies in conformity with internationally
adopted normative documents;

Measures for safety upgrading through replacement of the equipment with
expiring design life and of critical equipment.

Measures to improve work efficiency and operating conditions;

Measures related to preparation for equipment decommissioning.
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e and delivery of the equipment, installation and tests, licensing and
commissioning.

The scope of envisaged technical measures as well as the investments required
for their implementation render the U5&6 Modernization Program the largest-scope
current nuclear power project in Europe and in the USA. The funds for performance
of the MP total 491M€. Out of that, about 135M€ is planned equity that Kozloduy
NPP will invest into the MP, and about 356 M€ was raised through credit agreements
with various credit institutions.

The chart illustrate the percentage performance status of the Program at the end of
2002.

Not required
1.9%

Completed
39.2%

Impending
17.9%

Current
41.0%

Year 2002

Thirteen technical measures were implemented last year within the time of scheduled
refuellings. Some of them are :

e Improvement of the containment test procedure through implementation of a
new leakage measurement method allowing performance of four different
measurements in a shorter test time and with significantly higher precision;

e Modernization of the component cooling system for the purpose of preserving
the efficiency of barriers (the system of leak tight shields) in the way of
radioactivity spreading in the environment;

e Installation of up-to-date instrumentation for precise measurement of the
activity of gases released through ventilation stacks;

e Implementation of systems for monitoring the radionuclide content of releases
through the vent stacks;

e Development and implementation of a radiation monitoring system for severe
accident events;
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e Installation of a hydrogen detection and burning system designed for
continuous and on-line monitoring of hydrogen concentrations in various
points within the containment under normal operation mode as well as after
loss-of-coolant accidents (LOCA), and for hydrogen recombination for the
purpose of reducing its concentration in the containment in order to prevent a
possible explosion and to assure confinement of radioactive materials within
the containment in the event of a severe accident;

e Replacement of the existing turbine condenser filters by a new type designed
to provide protection against cooling water pollution in the condensers with
biomass and steadier operation of the unit at rated power.

In 2003 we will have to perform about one third o fthe scheduled scope of
measures the estimated cost of which is 152.1 M€. 127.31 M€ of that is funds to be
raised through loans, and 24.8 M€ equity of the power plant.

0 .
2001 2002 2003 200 2005 2006

MP development was performed by experts from Kozloduy NPP,
Energoproject plc, Risk Engineering plc and EDF taking into account the IAEA
requirements.

The developed Program was reviewed twice by IAEA (in 1995 and 2000), and
in 1997 it was subjected to independent expert evaluation by Risk Audit employing a
team of specialists from IPSN and GRS International.

Contractors who were to perform the high-priority measures were selected by
an international bid in 1996. It was won by two participants — Westinghouse from the
USA, and the European Consortium Kozloduy including three leading companies in
the nuclear sector of the Old Continent — Framatome, Siemens and
Atomenergoexport.
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All the time since the startup of the basic engineering phase in 1998, our
colleagues from Parsons Energy & Chemicals (PEC) have been working side by side
with the Bulgarian team as our corrective and technical consultant providing
assistance from their US head office as well as by means of their site team at
Kozloduy NPP including specialists from the USA, U.K., Italy, Russia, and Bulgaria.
Besides, precious methodological and organizational support was provided to us in
the initial phase of the Project by the consortium between Empresarios Agrupados
(Spain) and British Energy.

Having c ommitted the best capabilities of E uropean and U SA nuclear power
communities, proceeding from the most recent requirements in the Chief Design
Engineer and IAEA regulatory documents, after completion of the Modernization
Program, units 5&6 will d efinitely rank among the most reliable and safe nuclear
facilities and that it will be possible to extend their design life by 15-20 years beyond
the design limits.

With the Modernization Programs of Units 3&4 and 5&6 and the Rest Life
Time Analysis for units 3&4 KNPP has already undertaken activities towards Long
Term Operation .

Bulgaria supports the objectives of the Extrabudgetary Program on Long Term
Operation of Pressurized Water Reactors and welcomes the idea for a cooperative
EBP and could provide a financial support .

Bulgaria is considering the possibility to host a Steering Committee Meeting.
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STATUS IN THE CZECH REPUBLIC

® Two sites - Dukovany (4 x VVER 440/213 type);
first unit operational since 1984
- Temelin (2 x VVER 1000/320 type);
both units in trial operation

STATUS IN THE CZECH REPUBLIC

® Operational License - in addition to nuclear safety and
radiation protection issues covers environmental,
conventional safety and other aspects - not limited in time

® Individual Permits issued on basis of the Atomic Act - time
limited where appropriate - for “activities” such as power
operation, bringing unit critical after refueling outage or
safety relevant change in design - provides for specific
safety assessments through out operational life

®_Verification by inspections

® Periodic Safety Review concept serves as a governing
philosophy - 10 years cycles - format and content of the
review negotiated in particular for each cycle *




OBJECTIVES OF ONGOING AND PLANNED
ACTIVITIES REGARDING LONG TERM OPERATION

® Goal of PSR - allow to address a request for continuous
operation a nuclear power plant unit beyond a period
established by evaluation
2 confirmation that there continues to be a valid licensing basis

L g comprehensive assessment to what extent the plant meets currently
internationally accepted safety standards and practices

confirmation that adequate arrangements are in place to maintain
safety level until the next PSR

determination of safety improvements that should be implemented to
resolve safety issues that have been identified

OBJECTIVES OF ONGOING AND PLANNED
ACTIVITIES REGARDING LONG TERM OPERATION

Main objective regarding long term operation - ensure that
all processes are in place in appropriate scope and format

to allow for long term operation considerations in the future
- all activities are finally enshrined to PSR

2 2 Screening of existing legal framework / current standards

L 2 Regular checks of technical and organizational
processes

g Industry projects, such as support to AMP , EQ
4 Government sponsored R&D program

L 4 On - going modernization/upgrading at NPP Dukovany




FOR WHAT THE NEW EBP SHOULD
SERVE ?

Exchange of information regarding different issues of long
term operation of nuclear power plants

4 legal issues / standards

4 organizational aspects

4 technical aspects

Collection of technical information specific for VVER
technology

“Consultations in users club” - final responsibility with the
operator and national regulator

Final solutions/decisions may differ




@ STUK

FINNISH APPROACH
TO NPP LICENSING AND
LIFETIME MANAGEMENT

Hannu Koponen
STUK

EBP on Safety Aspects of Long Term Operation of
Pressurized Water Reactors,

Vienna 19 — 21 May, 2003
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@ STUK

Main Legislation

* Nuclear Energy Act (990/1987, as amended)

* Nuclear Energy Degree (161/1988, as amended)

» Radiation Act (592/1991, as amended)

* Radiation Degree (1512/1991, as amended)

» Act on the Radiation and Nuclear Safety
Authority (1069/1983, as amended)

» Decree on the Radiation and Nuclear Safety
Authority (618/1997, as amended)

EEEEEEEEEEEEEEEEEEEEEEE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA




@ STUK

Main Legislation

Licensing phases according to Nuclear
Energy Act:

» Decision in Principle

» Construction License

» Operating License

» Operating License renewal

STUK « SATEILYTURVAKESKUS
STRALSAKERHETSCENTRALEN

RADIATION AND NUCLEAR SAFETY AUTHORITY

@ STUK

Main Legislation

General conditions for granting licenses:

use of nuclear energy, taking into account its various
effects, shall be considered generally beneficial for society

use of nuclear energy shall be safe and it shall not cause
injury to human beings, the environment and property
nuclear waste generated in connection with or as a result
of the use of nuclear energy in Finland shall be handled,
stored and permanently disposed of in Finland

physical security, emergency preparedness and other
arrangements shall be sufficient to mitigate nuclear
accidents and to safeguard nuclear energy against illegal
actions

The licensee is responsible for safety

STUK « SATEILYTURVAKESKUS
STRALSAKERHETSCENTRALEN

RADIATION AND NUCLEAR SAFETY AUTHORITY




@ STUK

M

ain Legislation

Nuclear Energy Act, 24 §:
* The license, excluding the construction

license, shall be granted for a fixed term.

* When length of the term is considered,

particular attention shall be paid to
ensuring safety and to the estimated
duration of operations.

STUK « SATEILYTURVAKESKUS
STRALSAKERHETSCENTRALEN

RADIATION AND NUCLEAR SAFETY AUTHORITY

@ STUK

Decisions of the State Council

Decisions of the State Council on the General
Regulations for the

Safety of Nuclear Power Plants (395/1991)

Physical Protection of Nuclear Power Plants
(396/1991)

Emergency Response Arrangements at Nuclear
Power Plants (397/1991)

Safety of a Disposal Facility for Reactor Waste
(398/1991)

Safety of Disposal of Spent Nuclear Fuel
(478/1999)

STUK « SATEILYTURVAKESKUS
STRALSAKERHETSCENTRALEN

RADIATION AND NUCLEAR SAFETY AUTHORITY




@ STUK

YVL Guides (regulatory guides)

 rules, which a licensee shall comply with, unless
STUK has been presented another acceptable
procedure or solution by which the safety level
laid down in YVL Guides is achieved

» guides are systematically updated to address the
most recent safety concerns and knowledge in
safety issues

» are applied as such to new NPPs

» are applied to operating plants as separately
decided (implementation decision for each guide)

STUK « SATEILYTURVAKESKUS
STRALSAKERHETSCENTRALEN
RADIATION AND NUCLEAR SAFETY AUTHORITY

@ STUK

National Policy on Lifetime
Management

Decision of the Council of State (395/1991) on
General Regulations for the Safety of NPPs:

» Operating experience from NPPs as well as
results of safety research shall be systematically
assessed and followed.

* For further safety enhancement action shall be
taken which can be regarded as justified
considering operating experience and the results
of safety research as well as the advancement of
science and technology.

STUK « SATEILYTURVAKESKUS
STRALSAKERHETSCENTRALEN
RADIATION AND NUCLEAR SAFETY AUTHORITY




@ STUK

Lifetime Management in
Practice

maintain the safety and reliability of the operation
of the NPP

meet the upgraded safety requirements

follow the principle of continuous safety
improvements

replace of unreliable technologies
take care of competence of personnel

attention on safety culture, plant documentation,
maintenance, strategies, in-service-testing and
inspections, operating experiences etc.

systematic collection of plant information

STUK « SATEILYTURVAKESKUS
STRALSAKERHETSCENTRALEN

RADIATION AND NUCLEAR SAFETY AUTHORITY

@ STUK

R

egulatory Control of

Operating NPPs

Main regulatory control activities:

endorsement of new regulations

day-to-day regulatory oversight

reviews and inspections to be requested by a utility on the basis of
the YVL Guides

reactive reviews and investigations (due to operational events, poor
performance etc.)

periodical inspection programme

day-to-day safety enhancement (research, new technology,
operating experience elsewhere etc.)

periodic safety review (PSR)

» part of a license renewal process, or a separate review if the license is
valid more than 10 years, or if regulations are thoroughly renewed (for
example in 1991 due to new decisions of the State Council)

STUK « SATEILYTURVAKESKUS
STRALSAKERHETSCENTRALEN

RADIATION AND NUCLEAR SAFETY AUTHORITY




@ STUK

License Renewal in Practice

’ Activity

‘ ’ Loviisa NPP

‘ ] Olkiluoto NPP

STUK action plan
 requirements to the licensees

29 March 1996

Application submitted by a utility to
the State Council (Ministry of Trade
and Industry

20 December 1996

18 December 1996

STUK's statement on safety to the
Ministry of Trade and Industry

2 March 1998

30 June 1998

Decision of the State Council
(Government)

2 April 1998

20 August 1998

STUK « SATEILYTURVAKESKUS
STRALSAKERHETSCENTRALEN
RADIATION AND NUCLEAR SAFETY AUTHORITY

@ STUK

License Renewal in Practice

STUK requirements to the licensees

 refer to legislative documentation to be supplied
» evaluation of the compliance with regulations and

YVL Guides

» review of safety based on safety factors / IAEA-

50-SG-012

* main emphasis on power upgradings and related
accident and transient analysis

« PSA1and?2levels

STUK « SATEILYTURVAKESKUS
STRALSAKERHETSCENTRALEN
RADIATION AND NUCLEAR SAFETY AUTHORITY




@ STUK

Licensing Situation in
Finland

New operating licenses of all four units
 licenses of Loviisa plants valid up to the end of 2007
 after Loviisa 1 license expires, 31 years operation is over

 licenses of Olkiluoto plants valid up to the end of 2018,
periodic review by the end of 2008

 after Olkiluoto 1 license expires, 40 years operation is over
» no specific “design lifetime” in licenses

Modernisation and power uprating connected with the license
renewal processes

e Olkiluoto 710 -> 840 MWe (net)
e Loviisa 445 -> 488 MWe (net)
Decisions in Principle

» spent fuel disposal facility (2001)

* new nuclear power plant unit (2002)

STUK « SATEILYTURVAKESKUS
STRALSAKERHETSCENTRALEN
RADIATION AND NUCLEAR SAFETY AUTHORITY

@ STUK

Future Challenges in Lifetime
Management

» qualification of non-destructive testing systems

* assessment of re-embrittlement of Loviisa reactor
pressure vessel

 severe accident management programmes

* modernisation of instrumentation and control
systems of NPPs

* maintenance programmes, replacing old
technologies

» use of PSA, risk informed regulations and
especially directing in-service inspections

» competence of personnel

* research programmes

STUK « SATEILYTURVAKESKUS
STRALSAKERHETSCENTRALEN
RADIATION AND NUCLEAR SAFETY AUTHORITY




@ STUK

Conclusions

* new long term licenses were issued in
1998

» the importance of lifetime management is
recognised

* the principle on continuous improvement
Is emphasized

* in addition to continuous regulatory
control activities, periodic safety
assessments have been implemented

STUK « SATEILYTURVAKESKUS
STRALSAKERHETSCENTRALEN
RADIATION AND NUCLEAR SAFETY AUTHORITY
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| ntroduction 1/2
» Unit No.1. of Paks NPP was commissioned in 1982

— “dedignlife” = 30 years
— licence will expirein 2012
— design life =limit of the licence for operation

» Commitment of the operator
— the Board of Directors aims at operation of the units beyond the
design life
— the genera assembly accepted (Jan 2001) the objectives
* power upgrade
« operation beyond the design lifetime
* Legidlation
— does not exclude the licence renewal (LR)
— no detailed instructions how

First Seering Committee Meeting of the Extrabudgetary Programme on Safety aspects of long term operation of PWRs 3
19to 21 May 2003

| ntroduction 2/2

2001. January — decision on lifetime extension made by Propriatory
Meeting of Paks NPP

e 2001. May — official request of Paks NPP
— submitted to HAEA-NSD for regulatory requirements

2001. June —joint expert team from representatives of NSD, Paks NPP,
TSOs established

2001. November — agreement between NSD and Paks NPP on timetable
of tasks to be accomplished for licence renewal

2001-2. —development of regulatory guidelines

First Seering Committee Meeting of the Extrabudgetary Programme on Safety aspects of long term operation of PWRs 4
19to 21 May 2003




Preparatory activities

e Studying IAEA documents related to ageing
e Studying of US NRC documents related to ageing and LR
 Identification of gaps and overlaps between
— NRC Reg. Guide 1.70 on FSAR
— 1AEA safety guide 50-SG-012 (DS 307) on PSR
e Comparison of international experience to Hungarian opportunities
— identification of gapsin input information
» Listing of equipment that needs ageing management
 Identification of scope and structure of ageing analysis

First Seering Committee Meeting of the Extrabudgetary Programme on Safety aspects of long term operation of PWRs 5
19to 21 May 2003

Licensing logic and rules

* Four main areas are determined

» Thefour areas need to be properly managed both by the utility and the
regulatory body

e Thisisnot only aprerequisitefor LR, but it has to be managed in the
frame of current operating licence

L TEAM
LEADE

First Seering Committee Meeting of the Extrabudgetary Programme on Safety aspects of long term operation of PWRs 6
19to 21 May 2003




Licensing logic and rules

1. LEG: EQUIPMENT QUALIFICATION

First Seering Committee Meeting of the Extrabudgetary Programme on Safety aspects of long term operation of PWRs
19to 21 May 2003

Licensing logic and rules

2. LEG: MAINTENACE OF SAFETY RELATED
EQUIPMENT

ﬁ:'__ _—:i"-l

LICENSE
RENEWAL

First Seering Committee Meeting of the Extrabudgetary Programme on Safety aspects of long term operation of PWRs
19to 21 May 2003




Licensing logic and rules

3.LEG: THE DESIGN BASIS

LICENSE
RENEWAL

First Seering Committee Meeting of the Extrabudgetary Programme on Safety aspects of long term operation of PWRs 9
19to 21 May 2003

Licensing logic and rules

4. LEG: THE AGEING MANAGEMENT PROGRAM

LICENSE
RENEWAL

1 -E
;i:- ; 5
£ i
DEGRADED SSCs
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Licensing logic and rules

IF ONE OF THE LEGSFAILS...

First Seering Committee Meeting of the Extrabudgetary Programme on Safety aspects of long term operation of PWRs 11
19to 21 May 2003

Further tasks

Guides for ageing management have been developed and agreed as
well as guides for EQ.

An agreement on the concept of licence renewal is concluded by
HAEA and PNPP.

Draft guides for Licence Renewal application have been elaborated.
There is an agreement on starting the implementation of NRC's
“Maintenance Rule”.

New role and content of PSR and FSAR has been defined and related
regulations have been reviewed.

The legal basisto all these efforts will be provided by modification of
related Governmental Decree and the Nuclear Safety Regulations.

First Seering Committee Meeting of the Extrabudgetary Programme on Safety aspects of long term operation of PWRs 12
19to 21 May 2003




PLANNED SCHEDUL E OF THE LI CENCE RENEWAL PROCESSONTHEEXAMPLEOF THEUNIT 1
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year of 2010",

approved by RF Government Decree
of 21.07.98 Ne 815

® Specific costs of unit life extension work are

significantly less than those to commission
‘newunits




and extend the Ilfetlme
of 10 NPP units
with the total installed

(Artlcle 9) and
other federal documents
allow for the pOSSlblllty




the Utility which specn‘y the conduct of

modernlzatlon comprehensvelnvestlgatlon




NPP unit compr ehensive investigation

Estimation of residual life of unit
components

Unit safety assessment

Cost-benefit analysis of life extension of the
unit in question

/ |/

Taking decision on life extension work performing

" Bevaopment of aprogram of unit preparation for
I additional ogeratlon Qerlod

Justification of life extension of non-replaceable
components

| mplementation of a comprehensive program of
NPP unit moder nization

Conduct of NPP unit systems (components)
testing

Justification of NPP unit safety

to Gosatomnadzor of Russia for independent review
and to obtain NPP unit operation license










justification of component residual
lifetime




(IDSAR) has been prepared taking
¢ A1l modifi cati eted







- Units1, 2and Leningrad NPP Units1,
2 thefollowing actionsarein progress:




has been completed in accordance with

the" Agreement on the Projectsof

NlLiclear Safetv Account in the Russian




should not exceed

2.0-6.2 107




methodological and guidance documents

prerequisites are available in Russia
to implement NPP unit life
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The end of the design life of the
first generation NPP Units

NPP Units ;ﬁmosfs The end of the design life
ioning 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Novovor onezh
Unit3| 1977 1IN
Unit 4 1972 im
Kola
Unit1| 1973 29.06
Unit 2| 1974 09.12
Bilibino
Unit1| 1974 12.01
Unit 2
Unit 3| 1974 30.12
Unit 4| 1975 2212
1975 27.12
Leningrad
Unit1| 1973 21.12
Unit 2| 1975 11.07
Kursk
Unit1| 1976 12.12

B

Influence on safety of the performed
modernization defined by deterministic

analysis
Number of deviations
S R (S e Before modernization After modernization
safety Safety Category Safety Category
) )
1 2 3 1 2 3

Conditions of NPP sitting and
prevention of normal operation 250|110 {100 | 40 | 147 |124 (23| O
deviations
Prevention of design accidents by
using normal operational systems 52 33 19 0 43 37 6 0
Prevention of beyond design accidents
by safety systems 26 0 13 113 7 1 6 0
Beyond design accidents management | 7 0 5 2 3 0 3 0
Anty accident planning 9 0 9 0 3 0 3
Total deviations 344 | 143 [ 146 | 55 | 203 | 162 | 41
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RECONSTRUCTION OF MAIN CIRCULATION
CIRCUIT

=3
ﬁ I ﬁl L=
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B

million US dollars

Expenditures for upgrading and
safety enhancei\rlg%nt of Leningrad

1989 1991 1993 1995 1997 1999 2001

H annually B accumulatively




é Recommendation of operating
organization
concern “Rosenergoatom™

%  “... exchange of experience and coordination of various
national, bilateral and international activities to utilize
the knowledge accumulated in Member States
concerned, which participate in the activity on safety
upgrading during the past decade” (Draft of Extra
Budgetary Project, Working Plan, version 4 dated
04.03.03);

#% Working out of general methodological approaches to
long operation on the basis of IAEA recommendation;

%  Working out of approaches for the use of probability
methods for optimization of planned modernization of
systems and equipment;

%  Working out of criteria to select the critical components
BN for NPP equipment life time management

é Recommendation of operating
organization concern
“Rosenergoatom” (continuation)

s Comparison, improving and optimization of methodological
approaches used for justification NPPs’ safety to solve the
following tasks:

= Analysis of neutron physical processes during design
and beyond design accidents ;

= Analysis of thermo hydraulic processes during the
transient regimes and accidents;

= Analyses of radiation consequences of design and
beyond design accidents;

= Evaluation of probability of destruction (dehermitization)
of first cirquit equipment;

= Probability safety analysis ;

= Evaluation of the residual resources of first circuit
equipment and piping;

= Evaluation of seismic resistance of constructions.




é Recommendation of operating
organization concern
“Rosenergoatom” (continuation)

s Upgrading the research methods for NPP unit critical A\
components which define the possibility of protracted
operation:

= Radiation embrittlement of reactor pressure vessel

= Radiation embrittlement of reactor supports during low
temperature irradiation

= Metal properties changing under irradiation for reactor
internals

= Radiation changes of reactor grafite stack

s Broadening of the scope of normative documentation
developed in the frame work of IAEA Project RUS/9/003
“Development of the basis for safety management for
renewal of license for NPP operation/ Prolongation of

- operational life time” /
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Modernization of
WWER-440 of the first
generation and extension
Of-NPP operating life

LS

Y. Yu. I]rzigun SR zhov, V'/I Ni |tenko FIPIl]s.thP \ |
J.. M 07Ul sndedinniEricO i —
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Criteria of a possibility of NPP Unit operation
during the additional operation period

U Operation of NPP Unit is possible if the necessary
measures are taken aimed at bringing NPP Unit in
compliance with the requirements of the valid regulatory
documents;

UTechnical state of NPP Unit shall meet the requirements
of technical documents;

U Within the period of additional operating time the
activities shall be accomplished on safety improvement;

U Residual life of nonrecoverable components shall be
justified and sufficient;

U Management of equipment reliability (service life) shall
be provided.
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Design bases of WWER-440 of the first generation

Principle of ensuring the integrity of the primary equipment as
the barrier on the way of radioactivity spreading that is provided
by the following:

0 using the appropriate materials;

0 quality assurance in designing;

01 experimental verification of strength and leak tightness;
0 quality of manufacture and assembling;

[l broadened and systematic in-service inspection of equipment
state.

OKB “rmgpPoOrPECC” m

Design bases of WWER-440 of the first generation

High stability to the process scenarios with uncontrolled power
increase, and namely:

0O high effectiveness of reactor protection systems;

0 negative coolant temperature coefficients of reactivity under
all operating conditions;

Ul negative void effect of reactivity;
[l negative power coefficient of reactivity;
[ stability of spatial power distribution.
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Design bases of WWER-440 of the first generation

High reliability of the 1st and 2nd barriers on the way of
radioactivity spreading under operational occurrences and
accidents, owing to:

0 low value of linear heat rate of fuel rods;

0 low volumetric power peaking (2,08);

0 low power peaking of some fuel rods (1,55);
0 high reliability of fuel rod cladding.

OKB “rmgpPoOrPECC” m

Design bases of WWER-440 of the first generation
High heat-engineering reliability owing to:

0 multi-loop system of heat removal from the core that ensures
high degree of redundancy;

U reactor cooling down by natural coolant circulation under all
accident conditions;

[l passive safety at the expense of internal coolant inventories
in the primary and secondary circuits.
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Basic trends of safety improvement

Basic technical measures:

0l broadening the spectrum of design basis accidents;

0 ensuring the primary circuit integrity;

O improving reliability of components and systems important to
safety;

0 reducing probability of occurrence of initiating events;

0 improving structural reliability of safety systems;

0 improving leak-tightness and integrity of the sealed zone;

) management of beyond design basis accidents;

U) improving operation culture.

OKB “rmgpPoOrPECC” m

Basic measures on safety improvement

L] implementation of “leak-before-break” concept (up-to-date
system of diagnostics and non-destructive testing);

0 solution of a problem of the RPV brittle strength (annealing,
installing dummies, templets);

O replacement of safety valves of PRZ PORV and SG PORYV;

O installing MSIV;

0 safety systems upgrading (system of reliable power supply to the
consumers of the first and second groups, safety boron injection
and sprinkling systems, service water system);

0 upgrading the 4th physical barrier (implementation of jet-eddy
condenser; improving leak-tightness of sealed enclosure);

O replacement of reactor control, monitoring and protection
technical equipment (NFME, PPPE, APC, PG, ICIS);

00 measures on management of beyond design basis accidents
(movable diesel-generator plant, additional emergency SG
makeup).
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Reactor pressure vessel of NV NPP, Unit 3
Tk values for weld No.4 with and without dummies

130 +

110

90

70

Tka=182°C (with MSIV) I - ]
A = TTka=176 °C (without MSIV) ]
1 — L
- E
1 P
R —
-
1 4
i N
/l Tk values, weld Ne4,
Tk values, weld Ne4, insta]]jn'g installing dummies in 1999,
dummies in 2000, azimuth! azimuth angle of 30 deg
angle of 30 deg 1
t
1
1 Tk values, weld Ne4,
, 1 without installing dummies,

1 azimuth angle of30 deg
1

nd of design service life 1
1
1
1
1

18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
1991 1999 2000 2011
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Results of modernization of NV NPP, Unit 3

Broadening the accident spectrum

broadening the spectrum of design basis accidents,
up to LOCA Dnom100, isjustified.
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Results of modernization of NV NPP, Unit 3

Level of defense-in-depth Prior to modernization After modernization
p2 1 2 3 z 1 2 3

Conditions of NPP siting and
prevention of operational 250 | 110 | 100 40 147 | 124 | 23 0
occurrences

Prevention of design basis
accidents by the systems of 52 33 19 0 43 37 6 0
normal operation

Prevention of beyond design

basis accidents by safety 26 0 13 13 7 1 6 0
systems
Management of beyond
design basis accidents 7 0 5 2 3 0 3 0
Emergency
planning 9 0 9 0 3 0 3 0
Deviations in total 344 | 143 | 146 | 55 | 203 | 162 | 41 0

OKB “rmgpPoOrPECC” m

Results of modernization of NV NPP, Units 3 & 4, and
Kola NPP, Unit 1

—1,70E-03 — 1,70E-03 1,73E-03

1,80E-03

1,60E-03 1

1,40E-03 1

1,20E-03 DPI‘iOI‘tO. )

modernization
1,00E-03 |
0O After

8,00E-04 - 4 modemization
6,00E-04 - , i

4,00E-04 1 | 2,92E-05

2,00E-04 1

0,00E+00 -

NVNPP,unit3 NVNPP,unit4 Kola NPP,unit 1

Probability of the core damage
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Operating life extension

Regulatory basis:

] Principal possibility of NPP Unit operating life extension is
defined in OPB-88/97 (item 5.1.14);

ORequirements for extension of operating life of RP equipment and
pipelines are defined in i. 2.1. 11 of “Rules...” PNAE G-7-008-89;

L] Federal regulations “Basic requirements for NPP Unit operating
life extension” NP-017-2000

O“Standard program of comprehensive examination of NPP Unit
during operating life extension” RD EO 0283-01

O“Regulations on management of service life characteristics of NPP
Unit components” RD EO 0281-01

[) Quality assurance program for activities on operating life
extension of NPP Units of the first generation (standard),
RD EO 0291-01

OKB “rmgpPoOrPECC” m

Extension of operating life

Basic measures according to NP-017-2000

(| performing the comprehensive examination;

01 developing the program of Unit preparing to extension of
operating life;

0 preparing Unit to operation within the period of additional
operating period, including justification of safety and residual life of
components, replacement of equipment with the service life
exhausted, and modernization or reconstruction of Unit, if required;

0 performing the tests required.
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Extension of operating life

The following shall be determined as a result
of comprehensive examination:

[l technical state of the equipment important
to safety;

L equipment with the exhausted service life;

) equipment which service life can be
extended;

Cl nonrecoverable equipment and preliminary
assessment of its residual life.

OKB “rmgpPoOrPECC” m

Calculational justification of RP equipment service
life for NV NPP, Unit 3

Basic stages of the work:

[l analysis of equipment operation history;
Cl provision of material properties;
[l regulatory documents;

Cl calculational justification of equipment
strength.
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Calculational justification of RP equipment service
life for NV NPP, Unit 3

Analysis of RP equipment operation history:
] specifying the list of operating conditions;

U1 determination of actual number of cycles of operating
conditions;

[l forecast of the number of cycles of operating conditions
for the service life to be extended;

[l determination of equipment technical state:

Clanalysis of deviations from the design during
manufacture and mounting of equipment;

lanalysis of in-service inspection results;
lanalysis of repair work results.

OKB “rmgpPoOrPECC” m

Calculational justification of RP equipment service
life for NV NPP, Unit 3

Provision of material properties

Objective — justification of guaranteed values of
physical-mechanical properties of RP equipment
materials for the extended service life with regard for
their degradation from the effect of operational
factors

The work was performed by specialists from:
-] CNII KM “Prometei”;

-1 IRTM RRC “Kurchatov Institute”;

1 VNIIAES;

1 OKB “Gidropress”.
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Calculational justification of RP equipment service
life for NV NPP, Unit 3

The regulatory

document
“Methodical
instructions to strength mwm‘
calculation of RP R
internals for i
WWER-440 of

NV NPP, Unit 3”
has been developed
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w4t 2000 T.
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Calculational justification of RP equipment service
life for NV NPP, Unit 3

Nine technical solutions were ®| Extension for 15 years in addition to
prepared on RP equipment | the design service life is justified
service life extension
\ 4 J
With execution of Wifhout
To justify technical solutions ?:falzz:]easl :‘:‘;23:‘:;
18 strength calculations have [
been performed v !
1. RPV 1. Pressurizer
2. Internals 2. Relief tank
Nine technical safety 3. Top head unit 3. PRZ system
justifications have been made [~ | 4. Steam generator lines
for RP equipment operation 5. MCP 4. Annular tank

10
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Calculational justification of RP equipment service
life for NV NPP, Unit 3
Further operation of reactor pressure vessel is
allowed for the period of 15 years in addition to the
design life providing the following measures:

Templets shall be cut out from RPV in 2005 and in 2011.

Assessment of technical state and specifying the RPV residual life
shall be made before 2007 and before 2012 with regard for results of
study of templets cut out in 2005 and in 2011, respectively

Methods and technical equipment shall be developed for inspection of
weld No. 10 before preventive maintenance of 2003 according to i. 4.3
of “Program of work on justification of a possibility to extend the
service life of WWER-440 RPV for NV NPP, Units 3 & 4”

11
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AGEING MANAGEMENT
OF NUCLEAR POWER PLANTS

EBP on

Safety Aspects of Long-Term Operation
of Pressurized Water Reactors
IAEA Vienna, 19-21 May 2003

Marta Ziakova, Chairperson UJD SR

OUTLINE

LEGAL BASIS
SAFETY GUIDELINES
CURRENT SITUATION
CONCLUSIONS

UJD SR, Bajkalska 27, P.0.BOX 27,
820 07 Bratislava, Slovak Republic




LEGAL BASIS (1)

ACT No. 130/1998 Coll. ON PEACEFUL USE OF
NUCLEAR ENERGY

8 16 - Extension of nuclear installation lifetime

(1) Regulatory Authority may extend the validity
of the operational licence based on an actual
condition of the nuclear installation and the
supplementary safety documentation

0JD SR, Bajkalska 27, P.O.BOX 27, 3

820 07 Bratislava, Slovak Republic

LEGAL BASIS (2)

ACT No. 130/1998 Coll. ON PEACEFUL USE OF
NUCLEAR ENERGY

8§ 16 - Extension of nuclear installation lifetime

(2) Supplementary safety documentation
supplements the safety documentation
(required prior commissioning and operation)
at the application of operational licence
extension

0JD SR, Bajkalska 27, P.O.BOX 27, 4

820 07 Bratislava, Slovak Republic




LEGAL BASIS (3)

REGULATION No. 318/2002 Coll. ON SAFETY
DOCUMENTATION OF NUCLEAR INSTALLATIONS
* Defines content and format of safety documentation
submitting to NRA for:

v Construction

v"Commissioning

v Operation

v Lifetime extension

0JD SR, Bajkalska 27, P.O.BOX 27, 5

820 07 Bratislava, Slovak Republic

LEGAL BASIS (4)

Regulation No. 318/2002 Coll. On Safety
Documentation of Nuclear Installations

§ 27 - Supplementary safety documentation
overall evaluation of equipment condition

® evaluation of operation phase

® evaluation of ageing management programme
®* modifications of OP necessary for PLEX

* design modifications required for PLEX

* safety assessment of proposed modifications

0JD SR, Bajkalska 27, P.O.BOX 27, 6

820 07 Bratislava, Slovak Republic




NRA SAFETY GUIDELINE BNS 1.9.2/2001
»AGEING MANAGEMENT OF NPPs“ (1)

MAIN AIMS

® to provide the operating and technical support
organisation with methodology for elaboration and
implementation of AMP

® to elaborate in more detail provisions of generally
obligatory legal regulations

0JD SR, Bajkalské 27, P.O.BOX 27, 7

820 07 Bratislava, Slovak Republic

NRA SAFETY GUIDELINE BNS 1.9.2/2001
»AGEING MANAGEMENT OF NPPs“ (2)

FEATURES

® elaborated based on IAEA documents (TECDOC,
GUIDELINES, ...)

®* nonmandatory document, however in specific cases
the regulatory authority may require the operator to
act in accordance with the guide

® the guidelines requirements are considered as
minimal ones

® analogue to it can be used for all types of NI

0JD SR, Bajkalska 27, P.O.BOX 27, 8

820 07 Bratislava, Slovak Republic




NRA SAFETY GUIDELINE BNS 1.9.2/2001
»AGEING MANAGEMENT OF NPPs“ (3)

MAIN AREAS

¢ field of application

® criteria for selection of SSCs

® requirements on AMP organisation
® requirements on database of SSCs
® requirements on documentation

® assessment of AMP implementation
® responsibilities

0JD SR, Bajkalské 27, P.O.BOX 27,

820 07 Bratislava, Slovak Republic

NRA SAFETY GUIDELINE BNS 1.9.2/2001
»AGEING MANAGEMENT OF NPPs“ (4)

FIELD OF APPLICATION
* the goal - safety and reliability of long term
operation through

v'understanding of degradation mechanisms
v'monitoring and trending of degradation
v'minimisation of expected degradation
v'implementation of corrective measures
v evaluation of AMP effectiveness

® interface with other programmes

®* main attributes and scope of AMP

® operation, maintenance and ISI feedback

0JD SR, Bajkalska 27, P.O.BOX 27,

820 07 Bratislava, Slovak Republic
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NRA SAFETY GUIDELINE BNS 1.9.2/2001
»AGEING MANAGEMENT OF NPPs“ (5)

CRITERIA FOR SELECTION OF SSCs
®* importance to nuclear safety
® replacebility of components
® expected failure modes
®* impact on NPP reliability
® dose rate of personnel
® operational feedback experience
® availability of monitoring techniques

0JD SR, Bajkalské 27, P.O.BOX 27, 1

820 07 Bratislava, Slovak Republic

NRA SAFETY GUIDELINE BNS 1.9.2/2001
»AGEING MANAGEMENT OF NPPs“ (6)

REQUIREMENTS ON AMP ORGANIZATION

¢ control and co-ordination of AMP by assigned
organisational unit

® appropriate staff structure
® co-operation with other relevant NPP units
® co-ordination of R&D activities in AM

* assessment of AMP effectiveness and
implementation of recommendations

0JD SR, Bajkalska 27, P.O.BOX 27, 12

820 07 Bratislava, Slovak Republic




NRA SAFETY GUIDELINE BNS 1.9.2/2001
»AGEING MANAGEMENT OF NPPs“ (6)

REQUIREMENTS ON DATABASE OF SSCs
® general data set

® SSCs specific data set

® interface with other databases

REQUIREMENTS ON DOCUMENTATION
® |isted documents within AMP documentation
* compliance with QA programme

0JD SR, Bajkalska 27, P.O.BOX 27, 13

820 07 Bratislava, Slovak Republic

NRA SAFETY GUIDELINE BNS 1.9.2/2001
»AGEING MANAGEMENT OF NPPs“ (7)

ASSESSMENT OF AMP IMPLEMENTATION

® appropriate periodicity (1 and 4 years interval and
within periodic safety review)

® results submitted to

RESPONSIBILITIES

® operational organisation

® technical support organisation
® regulatory authority

820 07 Bratislava, Slovak Republic

0JD SR, Bajkalska 27, P.O.BOX 27, 14




CURRENT SITUATION IN SLOVAKIA (1)

Age profile of NPPs

plant / type unit startup remark
Bohunice V-1I/WWER 440/230 1 1978 EOO
2 1979 EOO
Bohunice V-2/WWER 440/213 3 1984 PLEX
4 1985 PLEX
M ochovce/WWER 440/213 1 1998 PLEX
2 1999 PLEX

3 Under conservation

4 Under conservation

0JD SR, Bajkalska 27, P.O.BOX 27, 15

820 07 Bratislava, Slovak Republic

CURRENT SITUATION IN SLOVAKIA (2)

IMPLEMENTATION OF AMP (1)

®* Bohunice V-1 and V-2 NPP AMPs are implemented
v'RPVs surveillance programmes
v fatigue damage evaluation
v'corrosion programme of RCS components
v'corrosion-erosion programme of secondary circuit
v confinement —tightness, cladding
v’ cables

0JD SR, Bajkalska 27, P.O.BOX 27, 16

820 07 Bratislava, Slovak Republic




CURRENT SITUATION IN SLOVAKIA (3)

IMPLEMENTATION OF AMP (2)

® at Bohunice V-2 NPP within the modernisation and
safety upgrading programme a R&D project aimed
at development and implementation of integrated
AMP is planned, including plant life extension

® at Mochovce NPP, unit 1 and 2 AMP implemented,
unit 3 and 4 are under conservation

0JD SR, Bajkalské 27, P.O.BOX 27, 17

820 07 Bratislava, Slovak Republic

CONCLUSIONS

¢ IMPLEMENTATION OF AGEING MANAGEMENT
PROGRAMME IS PRECONDITION FOR NPPs LIFE
EXTENSION

¢ EXISTING GENERALLY OBLIGATORY LEGAL
REGULATIONS ASSUME A POTENTIAL PLANT LIFE
EXTENSION

®* NRA SR SAFETY GUIDELINES ON“NUCLEAR
POWER PLANT AGEING MANAGEMENT" PROVIDE
METHODOLOGY FOR IMPLEMENTATION AND
UTILIZATION OF AMP

0JD SR, Bajkalska 27, P.O.BOX 27, 18

820 07 Bratislava, Slovak Republic




Consejo de Seguridad Nuclear

Nuclear Power Plant
Life Management and
Long Term Operation

Programmes
In Spain.

Presentation to the EBP Steering Committee on
Safety Aspects of LTO of PWR
IAEA HQ, Vienna, 19-21/May/2003
José M. Figueras (CSN)

v
O

AGEING MANAGEMENT

= Ageing management programmes (AMP) started
in Spain on a systematic way in 1992, with two
pilots plants:

e BWR-3/GE/500 -> S. M. GARONA
e PWR/W/1000 -> VANDELLOS 2
e AMP rulemaking based on:

* |AEA Safety Standard NS-R1, Safety Guide NS-G-1.2,
Safety Report 15 and TECDOCS: 540, 547, 670, ...

= USA: NRC RULE 10CFR54, NEI 95-10, LRR SRP, ...

« International experience applied (Pilot projects
or applications from USA & other countries)
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e National rulemaked by:

— Royal Decree 2209/95:

“... PRESENT STATUS OF SPANISH NUCLEAR FLEET AND
OBJECTIVES OF ACTUAL NUCLEAR ENERGY PLAN DRIVE TO
CONCLUDE THAT IT IS NECESSARY TO BOOST MATERIALS
BEHAVIOUR PROGRAMS AS WELL AS PLANT LIFETIME
MANAGEMENT PROGRAMS ...” .

Is a very generic mandate, and is developed
through:

— CSN Safety Guide 1.10 (NPP Periodic Safety Revision):

e A) “.. GLOBAL SAFETY REVISIONS SHALL BE PERFORMED
PERIODICALLY, IN ORDER TO EVALUATE, IN A INTEGRATED WAY,
... AGEING MANAGEMENT PROGRAMS, ...”.

= B) “.. ANALYSIS SHALL BE DONE FOLLOWING NATIONAL
GUIDES, INTERNATIONAL CODES AND STANDARDS AND THOSE
OF COUNTRY-OF-ORIGIN OF PROJECT™.

e C) “EQUIPMENT ANALYSIS SHALL BE PERFORMED IDENTIFYING
ALL AGEING AND DEGRADATION MECHANISMS AND ALL
CORRECTIVE MEASURES TAKEN OR FORESEEN".




— NPP_Specific Operation Permit Condition:

* “A YEARLY REPORT SHALL BE SUBMITTED TO CSN, ON THE
PLANT”S LIFE MANAGEMENT PROGRAM, INCLUDING:

— 1.- AGEING AND DEGRADATION MECHANISMS ANALYSIS
AND SURVEILLANCE ON SSC RELATED WITH SAFETY,

— 2.- NEW INSPECTION, SURVEILLANCE, CONDITION
MONITORING AND/OR MAINTENANCE ACTIVITIES,
INCORPORATED IN ORDER TO DETECT THESE MECHANISMS
AND CONTROL THEIR EFFECTS”.

v
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e NPPs programmes meet the main elements of
the IAEA safety documents, but the scope is not
limited to safety objectives, including also
economic aspects such as the impact on plant
availability and replacement costs.

e The AMP are similar to the EPRI programme for
Monticello and Surry NPPs, including four phases:

e (1) critical component selection,
< (2) analysis of degradation mechanisms,

= (3) assessment of maintenance practices against ageing
mechanisms,

< (4) improvement of the maintenance practices.




v
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e (1) Critical component selection criteria:

— SSC list based on Maintenance Rule scope.

— Applied criteria:
* Operation & Economics (Availability, Repair and/or
Replacement costs, ...)

= Safety (As per 10CFR54.4 scope, at structures &
systems level)

« Regulatory (Licenseability, ECCS functions, Tech.
Specs, Safe Shutdown, Core Damage Frequency,
Qualification, ...)

= Historical (Maintenance, Corrective actions, Industry
experience, ...)

= Reliability (Failure rates, Suppliers, Time, ...)

v
O

e Determination of critical components:

e 200-300 SSC included (mean number per
plant)

e Mechanical
e Electrical
- |&C

e Structures & Buildings




e (2) Analysis of Degradation Mechanisms:

= 28 different ageing mechanisms studied.

« Analysed for single components (i.e. RPV, SG or T-G)
and for families of components (i.e. Piping, Valves or
Motors) -> “COMPONENT DEGRADATION DATASHEET,
HDC”.

= Degradation risks categorised as “significant” / “non
significant”.

e (3) Assessment of Maintenance Practices:

= Analysis and file recording of all NPP practices
(Maintenance, Inspection, Testing,...) applied in each
single component or families of components ->
“MAINTENANCE PRACTICE DATASHEET, HDM”.

v
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e (4) Improvement of Maintenance Practices

(Analysis of Surveillance and Monitoring Activities):

— For each individual component or family, a cross
comparison between HDCs (Degradation Mechanism)
and HDMs (Maintenance Practices) is performed.

— Maintenance practices are catalogued for all risk
significant components or families.

— Combining HDC/HDM bins with the risk level, Practices
are categorised and priority is established.

— Practices are enhanced or modified in order to obtain
lower risk and higher degree of confidence for the
component.




v
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e Actual status:

— All spanish NPPs are conducting AMP.

— José Cabrera (Zorita) NPP has developed AMP only up

to end of design life (40 years).
= actually all 4 AMP phases are implemented in the NPP
SSCs.

— Rest of NPPs (Sta.M.Garofa, Almaraz, Asco, Cofrentes,
Trillo and Vandell6s 2) establish AMPs for long term
operation (aiming an extension of life > 40 years).

= Different status of AMP implementations (all NPP have
defined their critical components, in AMP phase 1).

= Sta.M.Garofia NPP is foreseen as the first plant to request
an extension of life > 40 years (up to 60?), in 2006 (end
of design life in 2008).

e Next are Almaraz 1 in 2020 and Asc6 1 in 2022.

v
O

PLANT LIFE EXTENSION (LTO)

= CSN is working on the development of a safety
policy (legal, technical and administrative
provisions) to cover plant life extension

applications: ““Conditions for long term operation of
NPP” (April 2002)

e This approach will require a new revision of CSN
regulations and recommendations in the Periodic
Safety Review to be carried out every ~10 years.

* In case of long term operation the licensee will
have to prove that operation beyond plant
design life (> 40 years) can be performed in
accordance with prescribed regulations.




Actually there is a joint Industry/CSN Task Force
developing the main concepts (technical and
administrative issues) of the safety policy.

T.F. work is expected to finish this year 2003,
proposing a draft report to CSN Counsellors for
final decision.

Spain is also working, on PLIM and PLEX subjects,
in other forums as NEA-CSNI and WENRA.

Inside WENRA Group on Reactor Safety
Harmonisation (Pilot Project, phase 2, 2003/04),
Spain (CSN) is responsible for developing a
proposal related to plant aging management.




Swedish approach
on
Long Term Operation

Ervin Liszka

Swedish International Project
Nuclear Safety

SIP

SIP

» Responsible for implementation of bilateral
Swedish co-operation with Eastern and
Central Europe on nuclear safety

» Governmental organisation - special part (co-
operation - not authority) of Swedish Nuclear
Power Inspectorate (SKI)

— Safety
— Knowledge
— Integrity

SIP




SKI's Organization  SKi

IAEA, 2003- 'Sil

05-19

SIP

» Project oriented approach

« Small staff (8) with broad competence
— 6 nuclear engineers
— 150 reactor years experience
— mostly industrial experience
— 3 speaks Russian

— participation in IAEA activites
— EBP on the Safety of WWER and RBMK NPPs
— EBP on mitigation of IGSCC in RBMK reactors
— OSART, ASSET missions

IAEA, 2003- Sil

05-19




Safety is a Continuous Process of
Modernisation

Modifications and replacements have to be
made due to

*Operational experience

*Spare parts are difficult to find

«Control equipment becomes obsolete

*Aging of components and materials

*Technical renewal and backfitting

*Regulatory requirements

«Utility policies

IAEA, 2003- S i I
05-19

Nuclear Power in Sweden

IAEA, 2003~
05-19




Oskarshamn 1 - Safety Upgrading

History

*The reactor is the first power producing reactor in
Sweden

*Construction of the unit started 1966 and the operation
1972

*BWR, 1375 MWHt, 465 Mwe
*Design - RPV with four external loops and MCP
*Design life 40 years

Tt
S. |
IAEA, 2003- I

05-19

Oskarshamn 1 - Safety Upgrading

Examples of modernisations during 70’'s and
80’s
1975 - Fire protection CO, +watersprinkling in
cablespreading room
*1978-79 - Cable separation project, new 2-train auxiliary
feedwater system, more reliable emergency
power supply

1988 - Installation of filtered venting of containment

'S. |
IAEA, 2003- I

05-19




Oskarshamn 1 - Safety Upgrading

Three-steps modernisation programme
during 90’s
FENIX, MAX, MOD

Project FENIX (Further ENergy production In eXisting
plant)

*Start summer 1993 - shut down for three years
*Consists of 7 various tasks

*The biggest - measures to renovate RPV

*Total decontamination to a level for work inside RPV
*Thorough Inspection of RPV and Main Circulation Loops
*Fracture Mechanics analysis based on inspection

results SiP

05-19

Oskarshamn 1 - Safety Upgrading

*Replacement of
» feed-water pipelines inside RPV
» Core-sprinkling lines inside RPV
* MC loop nozzles
*Installation of
» additional restrains at Main Steam Lines
 additional restrains at MC loops
* leak detection system

* new motor drives for control rods and isolation
valves

'S. |
IAEA, 2003- l

05-19




Oskarshamn 1 - Safety Upgrading

sImprovement of containment function
« structural reinforcements of the containment and
reactor building

« verification of blow path’s to protect the reactor
building in case of LOCA outside of the
containment

-
IAEA, 2003- I
0519

Oskarshamn 1 - Safety Upgrading

*Environmental qualification of el. systems

» replacement and separation of cables in
containment

» modification of electrical supply systems and
auxiliary systems

 seismically safe electrical battery supply

-
IAEA, 2003- I
0519




Oskarshamn 1 - Safety Upgrading

Project MAX(Moderator-tAnk eXchange)
* During outages 1996-1998

* Replacement of RPV internals
 core shroud (moderator-tank)
» steam separators

*Replacement of Main Steam Isolation Val'

IAEA, 2003~
05-19

Oskarshamn 1 - Safety Upgrading

Project MODernisation (1996-2002)

Why the last part of the upgrading of the plant?

The plant did not fulfil modern requirements regarding
* separation between safety and operation
 redundancy, diversification and physical separation

* defence against fire, flooding, earthquake and blockage
of sea water

* old equipment

IAEA, 2003- 'Sil
0519




Oskarshamn 1 - Safety Upgrading

Reactor Protection System (RPS)
« digital system with four redundant trains

 an additional hardwired part of the system handling
initiation of safety systems for the most frequent
initiating events

IAEA, 2003- 'Sil
0519

Oskarshamn 1 - Safety Upgrading

New systems and components in new
emergency control building

* New RPS

* Two new diesel generators

» Two secondary cooling water pumps and heat
exchangers for safety systems

» Two auxiliary feed water pumps and a pump to
auxiliary condenser

» Switchgears and redundant ventilation system
» Emergency control system

IAEA, 2003- 'Sil
0519
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Oskarshamn 1 - Safety Upgrading

Changes in the old plant

* New safety concept with 4 trains separated
electrical power supply and I&C, physically
separated cable routs

* New main circulation pumps and new valves in
auxiliary condenser system

* New HP and LP turbine parts

* New modern control room design with a safety
panel, large screen and screen based operator
interface

Goal - period of further 20 years of operation

'S. |
IAEA, 2003- l

05-19

Conclusions from Swedish perspective

*Safety upgrading - a continuous process with "quantum
jumps”

*The issue is upgrading of older design - not life time per
se

sLarge experience in Sweden
eco-operation on regulatory side
eindustrial co-operation

*|IAEA EBP and bilateral co-operation programmes
complement each other

'S. |
IAEA, 2003- l

05-19




PyxkoBosniuit komuteT BHEOHOIKETHOI mporpammer MATATD
“Ynpasienue pecypcom ADC”
2.Bena, Ascmpus, 19-21 maa 2003 e.

IIpoanenne cpoka sxcmnyaranuu AJC.

I'PUHIEHKO Bagum BacuinbeBuu

Ipeacenarens Komurera siiepHoro peryJiupoBaHus Y KpauHbI

SNRCU

PyxkoBosniuit komuteT BHEOHOIKETHOI mporpammer MATATD
“Ynpasienue pecypcom ADC”
2.Bena, Ascmpus, 19-21 maa 2003 e.

ITPOEKTHBIE CPOKH 3KCIUITYATAIIMMA OBOPYJOBAHMSA AEC

AJC cl0:XKHBIH NPOMBIILICHHBI KOMILIEKC, B KOTOPOM HCILIL3YIOTCH MaTepHAJIbl U
o0opyaoBaHHe C Pa3JUYHBIMH CPOKAMH JKCIUIyaTauuM (0T HECKOJbKHX [HeH 10
MOJIHOTO0CPOKA BbIPA0OTKH pecypca).

B Tewenme »JIKciIyaTanuu pecypc 000pyAOBaHHMSI KOHTDPOJIHPYeTCs, OLECHHBaeTcs,
NPOTrHO3UPpYyeTcs U 00HOB/IAETCH PEMOHTaMHU J1IH00 3aMEeHON Ha HOBOe 000py10BaHHe.

ITpoexTHHUii cpok 3kcmiryaranuu ADC onpeaesiercs pecypcoM KpPUTHYHBIX 3J1eMEHTOB,
PEMOHT W 3aMeHa KOTOPbIX JH0OO0 TEeXHHYeCKH He BO3MOKHA JHOO0 SKOHOMHYECKH
Hele1ec000pa3Ha, K HIM OTHOCHTCH:

Kopnyc peakmopa;
Tpybonpoeoowt nepsozo konmypa;

OcHognble coopyscenus u cmpoumenshvle KOHCMPYKYUU;

opyzoe.

SNRCU




PyxkoBosniuit komuteT BHEOHOIKETHOI mporpammer MATATD
“Ynpasienue pecypcom ADC”
2.Bena, Ascmpus, 19-21 maa 2003 e.

KPUTEPUU YCIIEXA ITPOEKTA IPOUVIEHUSI CPOKA
IKCIUIYATAIIUHN ADC

Hanu4ue CTpaTeruu NpoajieHusi CpoKa IKCIIyaTalum, yTBep)KI[eHHOﬁ B YCTaHOBJIEHHOM
nopsiake.

Hannumne HOPMATHBHO-NPaBOBOH 0a3bl MU OLEHKH pecypca M NPOMJIEHHS CPOKa
IKCILTYaTalHH.

YpoBeHb 0e3onacHocTH ADC cO0TBETCTBYET COBPEMEHHBIM TPe0OBAHUSIM.
JKOHOMHUYeECKas 1eJ1ecO00Pa3HOCTD.

TexHuuyeckass BO3MOKHOCTh (HAJMYHE OCTATOYHOIO pecypca KPHTHYHBIX 3J1eMEHTOB
ADC wIM HajJMyMe TeXHOJIOrMH A1 00HOBJeHHMs1 pecypca). Haimume MCTOYHMKOB
(puHAHCHPOBAHMS MPOEKTA NMPOJJIEHHS CPOKA IKCILTYaTALUHU.

OnrtumManbHbli rpaduK peajn3aluy NPoeKTa.

SNRCU

PyxkoBosniuit komuteT BHEOHOIKETHOI mporpammer MATATD
“Ynpasienue pecypcom ADC”
2.Bena, Ascmpus, 19-21 maa 2003 e.

BapuaHThbl cTpaTeruy NpoaJeHus IKCIUTYyaTalu .

OT./10:KeHHOE NPpUHATHE PpPEHICeHUdA 10 HCTCUYCHHUSA MPOEKTHOI0 Cpoka
IKCILTyaTaluu.

B TedyeHHe NPOEKTHOr0 CpPOKAa JKCIUIyaTAMH He MNPeANPHHUMAIOTCS HHKaKHe
JeiicTBHA 110 NPOJICHHIO CPOKa dKcILTyaTanuu 6jo0ka AJC.

Pecypc 060py}103a}mﬂ BblpaﬁaTbIBaeTCﬂ A0 KPUTHYECKOro COCTOsIHMA Ha KOHel
MPOEKTHOI'0 CPOKA IKCIIyaTallMu.

B TeueHue 3KcIUIyaTallMM HaKaluiMBaeTcsi M oOpalaTbhiBaeTcss 0a3a JaHHBIX IO
KpUTHYeCKHM 3JjieMeHTaM ADC.

IMociie ocraHoBKHM 0JI0Ka NMPOBOAUTCH TEeXHHUYECKOE o0cJie1oBaHue KPUTHYECKHUX
3JIEMEHTOB U NIPUHUMACTCH pPELICHUE O TEeXHUYECKO BO3MOKHOCTH NPOAJICHHUA CPOKA
JKCIUIyaTallUK M HAa OCHOBE 3TOro odree peuienue 0 peajiu3allud  NMPOEKTa
NPOAJICHUSA IKCILIyaTaluu.

SNRCU




PyxkoBosniuit komuteT BHEOHOIKETHOI mporpammer MATATD
“Ynpasienue pecypcom ADC”
2.Bena, Aecmpus, 19-21 mas 2003 2

IIpuHsiTHE U peau3alys pelieHusi 0 MPOJAJIEHHH CPOKa IKCIIyaTanuu 3a 5 - 10
JIET /10 OKOHYAHHS MPOEKTHOTO CPOKA IKCILUTYATALUH.

PeleHne 0 TEXHHYECKOI OCYIIECTBHMOCTH NPOJIEHHS IKCILTyaTallH PUHUMAETCS
HA OCHOBe ITPOrHO3a pecypca KPUTHYECKHUX 3JeMeHTOoB Oj1oka ADC.

Ha ocHoBe pemieHuss 0 TeXHUYEeCKO OCYIIECTBUMOCTH NPOMJICHUA IKCILIyaTallUU
NMPUHUMACTCH U peau3yercs obmee pelieHue 0 NPOAJICHUUN CPOKA IKCIIyaTalluH.

SNRCU

PyxkoBosniuit komuteT BHEOHOIKETHOI mporpammer MATATD
“Ynpasienue pecypcom ADC”
2.Bena, Ascmpus, 19-21 maa 2003 e.

OrTJ107%eHHOEe IPUHSITHE PELIeHNs /10 UCTeYeHUsI IPOEKTHOI 0
CpPOKa 3KCIJIyaTaluM.

IlpenmymecrBa:

MHHHMAJIbHBINA KOMMeEpPYeCKHii puCK;

0osiee HHM3KHE OJKCILIyaTAMOHHbIE PACXOAbI HA YyINpaBJeHHE PpPeCcypcoM Ha
NPOTHKEHUH NPOEKTHOI0 CPOKA IKCILIYyaTALUH.

SNRCU




PyxkoBosniuit komuteT BHEOHOIKETHOI mporpammer MATATD
“Ynpasienue pecypcom ADC”
2.Bena, Ascmpus, 19-21 maa 2003 e.

HenocraTku:

CHM)K€HHE HAJACKHOCTH M YPOBHHA 0€30MacCHOCTH K KOHLY IPOEKTHOIo CpoKa
IKCIUTyaTallMu;

HEYBEPEHHOCTD II€pPCOHAJIAa B 3aBTPALlIHEM [IHE;

NPO/IOJLKUTEIBHBIN CPOK NMPOCTOsI HJI0KA HA BOCCTAHOBJIEHHE pecypca H MOBbIIIEHHE
0e30macHOCTH;

He00X0JUMOCTh KOHLEHTPALUH 3HAYMTEIbHBLIX (PHHAHCOBBLIX PECYpPCOB B KOPOTKHIA
NPOMEKYTOK BPpEeMEHH.

SNRCU

PyxkoBosniuit komuteT BHEOHOIKETHOI mporpammer MATATD
“Ynpasienue pecypcom ADC”
2.Bena, Ascmpus, 19-21 maa 2003 e.

IIpunsiTHe ¥ peanu3anus pelieHUs O MPOJJIEHUH CPOKA
IKCIIyaTanuu 3a S - 10 j1eT 10 OKOHYaAHUS MPOEKTHOI0 CPOKA
IKCIIYyaTALMH.

HenocraTku:

BBICOKMI1 KOMMepUYecKHUii pUcK;

NOBBILNICHHBIE IKCILIYaTAIIMOHHBIE PACXO/bI HA YIIPABJIEHHE PECYPCOM B Te4eHUH
NMPOEKTHOr0 CPOKA IKCILTYaTAIIMH.

SNRCU




PyxkoBosniuit komuteT BHEOHOIKETHOI mporpammer MATATD
“Ynpasienue pecypcom ADC”
2.Bena, Aecmpus, 19-21 mas 2003 2

IpenmymecrBa:

Ha/Ie)KHOCTh M YPOBeHb §€30MacHOCTH 0JI0KA NMOBBLIIIAIOTCH B TeueHHe NPOEKTHOrO
CPOKa JKCILIyaTallHH 32 CYeT BHeEAPEHUs NMPOEKTOB MOBBIIIEHHS (€30MaCHOCTH U
3aMeHbI 000py10BaHusI HA GoJlee COBPEMEHHOE;

pacnpesejieHue pecypcoB Ha NPoJIeHHe IKCIIyaTauun Ha 5-10 Jiet;

BO3MOKHOCTHb NEPEHECTH YACTh PACX0A0B HA NPOMJIECHHE CPOKA JIKCILUIyaTallMH Ha
IKCITyaTallMOHHBbIE 3aTPAThI;

PUTMHYHOE yuacrue HallMOHAJIbHBIX NMPOEKTHBIX HHCTUTYTOB, HAay4YHBbIX
opraﬂmaunﬁ H NPOMBINJIECHHOCTH B IIPOEKTAX MPOJJICHUSA CPOKA IKCILIyaTallMH;

OTCYTCTBHE NPOAOIKHTEIbHOr0 Npoctos 6;10ka AIC.

SNRCU 9

PyxkoBosniuit komuteT BHEOHOIKETHOI mporpammer MATATD
“Ynpasienue pecypcom ADC”
2.Bena, Ascmpus, 19-21 maa 2003 e.

OPIrAHU3ALIMOHHOE OBECIIEYEHUE MPOJOJI)KEHUSI CPOKA
IKCIUIYATAIIUU

Ipononrkenne cpoka IKCILIyaTAUU SBJISAETCH HMHBECTHIMOHHBLIM NPOEKTOM, KOTOPbIii
peaju3yercd B COOTBETCTBHM ¢ 3aKOHOM YkpauHbl “IIpo HMHBECTHLHOHHYIO
JesiTeTbHOCTL”, a Takike corjacHo mnoctaHopdenusM KMY wu TocynapcTBeHHBIM
CTPOUTEIBLHBIM HOPMaM.

3KcnﬂyaTnpy10meﬁ OpraHusanvu HEO00X0UMO onpeaeuTcss B KaKoe KOJHYeCTBO
3TanoB 6y;[eT OCYHIECTBJIATCA NPOCKTHUPOBAHHUE, CylleCTBYeT MUHHUMYM /IBa 3Tamna:

TexXHUKO0-IKOHOMHUYECKOe 000CHOBaHME.
PaGouas qoxymeHnTanus:

IIporpaMMbl 1 MeTOAMKH 00CJICIOBAHUS H OLEHKH OCTATOYHOIO pecypca.
Yeprexn 1 000CHOBAHUE MEPONIPUSATHIA 110 IOBBIIEHUIO 0€30MIACHOCTH.

BHecenue M3MeHeHHH B JKCIUIyaTaliOHHYI0 JOKYMCHTALHIO IO YCIOBUAM H
JIMMHTAX 3KCILTyaTallui

SNRCU 10




PyxkoBosniuit komuteT BHEOHOIKETHOI mporpammer MATATD
“Ynpasienue pecypcom ADC”
2.Bena, Ascmpus, 19-21 maa 2003 e.

BBIBO/IbI

CucreMa HOPMATHBHO-PABOBBIX AKTOB, CTAHAAPTOB H IPYTHX HOPMATHBHHUX

JOKYMEHTOB I10 BOIIPOCAaM OLICHKHU U NPO/JIeHHus pecypca o6opynoBanuss ADC YkpauHbl

JJIS1 TEKYLIEH IKCIUIyaTallMH CYIIECTBYET KaK HA YPOBHE roCy/iapCTBEHHOI 0
peryJupoBaHusl, TAK H HA YPOBHeE 3KCIUIyaTHPYIOLIel OpraHu3anuu.

Cucrema AOKYMEHTOB Tel(y].l[eﬁ JKCITyaTaluu, 0a3a JaHHBIX 1O OIIBITY JKCILIyaTalluu U
HAJEKHOCTH [J0/I’)KHA HCIIOJB30BaTCHA VIl NPOAJIEHUH CPOKa IJKCILIyaTaluu 0J10K0B

A9C.

Jlis KPUTHYHBIX 3JIEMEHTOB (KOPIYyC PpeaKTopa, :Kejae300eTOHHbIe KOHCTPYKIHUHU
000J10YKH PEaKTOPHOIO OTAeJIeHHs, PyHAaMEHTDbI, 3aKJIaJHbIe 3J1eMEHTbI 000PY/10BAHUS)
¢ TOYKHU 3peHHMsi pecypca 0Jjoka AIDC, HeoOX0auMO pa3padoTaTh JAONMOJHHTEJbHbIE

porpaMMsbl 1 METOAUKH AJIs1 OLEHKH UX pecypca.

IIpononxkenne HIxcmiayaranuu 010koB ADC B 32 MNPOEKTHBIH CPOK  SIBJSETCS
HHBECTHLHOHHOH JefITeJIbHOCTBI0 HAa KOTOPYI0 PACHPOCTPaHsieTCs JelcTBHE 3aKOHA
YKpanHsl “IIpo HMHBeCTHIHOHHYI0 [eATeJIbHOCTB”, a TaKike COOTBECTBYIOIIHE

HOPMAaTHUBHbIC AaKThI U Focy;[apcn;e}mble CTpouTe/JbHbIE HOPMBbI.

SNRCU
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PyxkoBosniuit komuteT BHEOHOIKETHOI mporpammer MATATD
“Ynpasienue pecypcom ADC”
2.Bena, Ascmpus, 19-21 maa 2003 e.

OcHOBHBbIE JeiicTBHS 10 MPOIJIEHUIO pecypca IKCILIyaTaluu

IKCILIyaTAUOHHBINH KOHTPOJIbL H Texo0ciy:xuBanue odopynosanus AJC, B ToM 4ucie
KOHTPOJIb MeTaJLIa Kopmyca peakTopa. Ha 3Toii ocHOBe NpUHsITHE pellIeHUs O
BO3MOKHOM IIPOJJICHHH pecypca KCILIyaTaluH.

3ameHa 00opynoBaHus ( KOHTPOJIb JOCTHKECHUS IPeIe/I0B IKCILIyaTalluu 000py10Ba-
HUs).

SNRCU
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PyxkoBosniuit komuteT BHEOHOIKETHOI mporpammer MATATD
“Ynpasienue pecypcom ADC”
2.Bena, Ascmpus, 19-21 maa 2003 e.

Bomnpocel 11 paccmorpenusi PykoBoasinero koMmurera

IKCILIYaTAUOHHBINH KOHTPOJIbL H Texobciy:kuBanue odopynosanus AJC, B ToM 4ucie
KOHTPOJIb MeTAaJLIa Kopmyca peakTopa. Ha 3Toii ocHOBe NpUHsITHE pellleHUs O
BO3MOKHOM IIPOJICHHH pecypca KCILIyaTalUuH.

3ameHa 00opynoBaHus ( KOHTPOJIb JOCTHKECHUS MPeIe/I0B IKCILIyaTalluu 000py10Ba-
HUs).

SNRCU
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1 Information on current status of activities on the nuclear power units
life-extension at NPPs of Ukraine

e At present, there are 13 WWER —440 and WWER-1000 units in operation at
four NPPs in Ukraine. The installed capacity of Ukrainian NPPs accounts for
22.7% of the power sector structure. In 2002 the nuclear power plants have
generated 77 990 million kWh of the electric power that accounted for 45.1%
of the total electricity production in Ukraine (Diagram 1).

Installed capacity structure Electricity Production Structure

TIN5 54,9%

Diagram 1

Therefore, the Nuclear Power Sector plays a basic role in the national econ-
omy of Ukraine. In 2002 NPP load factor was 75.2 %. In 2003 the load factor
is expected to achieve 78 %, that is fully acceptable, taking into account SG
replacement activities to conducted at South Ukraine Unit 2. For four
months of 2003 the number of events was actually halved compared with a

similar period of 2002. Dynamics of event occurrence distributions is shown
for the period from 1995 to 2002.

Specific number of events depending on the number of units opeerating hours

1995 1996 1997 1998 1999 2000 2001 2002

Diagram 2




Design service-life of all NPP unit operation is equal to 30 years.

2

Table shows the dates of operation start and the units operating license ex-
piry for the NPPs of Ukraine.

Table 1

NPP, Type/Model of the | Capacity, | Start of op-| Year of the de-
Unit reactor Installation MW (e) eration sign operation

termination

RNPP-1 WWER-440/B-213 416 31.12.80 2010

RNPP-2 WWER-440/B-213 416 30.12.81 2011

SU NPP-1 WWER-1000/B-302 | 1000 22.12.82 2012

ZNPP-1 WWER-1000/B-320 | 1000 10.10.84 2014

SU NPP-2 WWER-1000/B-338 | 1000 06.01.85 2015

ZNPP-2 WWER-1000/B-320 | 1000 02.07.85 2015

ZNPP-3 WWER-1000/B-320 | 1000 10.12.86 2016

RNPP-3 WWER-1000/B-320 | 1000 24.12.86 2016

ZNPP-4 WWER-1000/B-320 | 1000 24.12.87 2017

KhNPP-1 WWER-1000/B-320 | 1000 31.12.87 2017

SUNPP-5 WWER-1000/B-320 | 1000 31.08.89 2019

SU NPP-3 WWER-1000/B-320 | 1000 20.09.89 2019

ZNPP-6 WWER-1000/B-320 | 1000 19.10.95 2025
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For providing and maintaining electricity generation in Ukraine at the current
level there is only one - unique effective method. This method is ensuring the
NPP power units service-life extension or long-term operation. This will enable
us, while constructing and commissioning new generating capacities in our
country, to avoid any gaps in the electricity production and accumulate finan-
cial resources to be spent NPP decommissioning in future. Diagram 5 shows
changes in the installed capacity of Ukrainian NPPs for the period up to 2040
provided that new four power units will be commissioned as well as service-life
of 15 units will be extended for 15 years each.

Total installed capacity of NPP units in Ukraine subject to service —life exten-
sion for 15 years and commissioning of four units

Expected additional production (at Load factor equaling 0,8) in case of the ser-
vice life —extension will come to 1,32 trillion KkW-hour.

At the tariff of UAH 0.065 per kW-hour, UAH 86 billion will be received.
Extra charges for service-life extension activity will approximately come to —
UAH 6.6 billion.
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Measures focused on ensuring long-term operation of WWER-440/WWER-1000
power units:

the gained operating experience of NPP power units and the safety analysis
performed allow to state, that safety principles laying basis for design of op-

~ erating NPPs, meets mainly the international standards’ requirements.

A s for now, the c omprehensive safety analysis for NPPs in operation have
been performed, on the deterministic basis with engaging both the Ukrainian
and f oreign s pecialists, i ncluding the TAEA’ s experts. Safety problems re-
vealed have been classified with using the IAEA’ s methodology based on the
degree of their impact importance for in-depth safety, and, respectively, the
priority of their implementation.

Results of the probabilistic safety analysis performed for pilot units of
Ukrainian N PPs h ave s hown that, the main indicator (factor) of the NPP
safe operation assessment - the total core damage frequency (U3) value cor-
respond to that imposed in standards effective in Ukraine and does not ex-
ceed those recommended by the IAEA.

In-depth safety analysis performed for design of power units equipped with
WWER-440/B-213 and WWER-1000/B-320 reactors evidence that there is
safety deficiency that could hamper the extension of further operation of NPP
units.

Probabilistic safety analysis performed enable us to identify the priority and
optimize safety improvements to be implemented, with taking into account
their numerical contribution to total CDF values (as well as optimize the dis-
tribution of funds having regard to the safety maintaining at the appropriate
level) and organize the works to apply risk-informed approaches to the oper-
ating process optimization.
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On-going «Comprehensive Program on NPP units upgrading and safety im-
provements» has been developed in Ukraine. According to the Program,
Category III measures (as per the IAEA classification) will be implemented
by 2006. As a result of this Program implementation, in addition to the de-
sign safety improvement, a major part of equipment will be replaced that
have their service-life expired. It will be replaced with more advanced one;

Developed «Comprehensive program on organizational and technical meas-
ures on the NPP service-life extension». The expected results are as follows:

establishing of a structure for administration and scientific and technical
support to the NPP service life extension;

development of normative documents ensuring activities to be performed on
the service-life assessment and extension of the NPP operation based on the
procedures agreed upon with the Regulator.

preparation of technical and economical calculations of Ukrainian NPP life
extension costs for the period up to 2025;

development and initiation of unit program implementation on the NPP CSS
aging management;

development and realization of the program on the RPV aging management;
In the frameworks of the Program on the NPP unit components aging man-
agement that following activities are planned to be realized:

perform the assessment of the technical condition and define residual ser-

vice-life of the power units equipment;

develop and implement measures required to control the equipment aging in
future;

replace equipment with service -life expired.
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At the final stage the Unit safety re-assessment should be performed. Based
on its results a decision will be drawn either to extend the operating license
term or to start decommissioning of the unit.

Time-frame of the major steps on the service-life extension of pilot units,
namely: Rivne Unit 1 and SUNPP Unit 1 are as follows:

development of standards and regulations - 2003;

assessment of technical condition and identification of residual equipment
service-life - 2004 — 2005;

feasibility study of the service-life extension:

RNPP-1 2005;

SUNPP-1 2006;

preparation of units for service-life extension:

RNPP-1 2005 - 2007
SUNPP-1 2006 2008

unit safety re-assessment and operating license term extension:
PA3C-1 2008 - 2010;
I0Y A9C-1 2009 -2011.

Expectations from the Extrabudgetary program:

exchange of experience, activities results, procedural materials on the SSC
aging management and unit service- life extension;

support provided on the IAEA’ s part;

technical missions to NPPs, which have some experience in extending the
NPP service-life

Mode of Support:

participation in the Steering Committee meeting;

arrangement of the technical support missions
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List of standard program (procedures) on assessment of the
technical condition and re-setting of the unit SSC service-life

No. | Title
Standards and codes

1. Standard program on the unit component aging management
Mechanical equipment

2. Program on the assessment of technical condition and re-setting of the
WWER -440 RPV service-life.

3. Program on the assessment of technical condition and re-setting of the
WWER -1000 RPV service-life.

4. Program on the assessment of technical condition and re-setting of the reac-
tor internals service-life.

5. Program on the assessment of technical condition and re-setting of service-
life of the main RI circulating piping (WWER)

6. Program on the assessment of technical condition and re-setting of the
WWER-440, -1000 SG service-life

7. Program on the assessment of technical condition and re-setting of the RCP
service-life.

8. Program on the assessment of technical condition and service-life re-setting
of pipeline with supports and hangers

9. Program on the assessment of technical condition and re-setting of the heat
exchange equipment service-life.

10. Program on the assessment of technical condition and re-setting of the ves-
sels service-life.

11. Program on the assessment of technical condition and re-setting of the NPP
turbine installation service-life

12. Program on the assessment of technical condition and service-life re-setting
of ventilation equipment intended for NPP safety important systems.

13. Program on the assessment of technical condition and service-life re-setting
of NPP safety diesel installations

14. Methods for evaluation of NPP valves’ technical condition for the service-
life extension purpose.

15. Standard program of pumping equipment inspection for the service-life ex-
tension purpose

16. Standard program of activities to be performed for extending service -life

of removable parts of fixed valves
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Fuel handling

Program on the assessment of technical condition and service-life re-setting
of NPP Fuel handling part. Overhead crane.

Program on the assessment of technical condition and service-life re-setting
of NPP Fuel handling part. Refueling machine.

Civil works

Program on the assessment of technical condition and service-life re-setting
of foundations, embedded parts, and equipment fastening components

Program on the assessment of technical condition and service-life re-setting
of the building housing safety important systems

Program on the assessment of technical condition and service-life re-setting
of the building of the NPP civil structures. Bed, walls and slabs of the reac-
tor hall._

Program on the assessment of technical condition and service-life re-setting
of the spent fuel pool with all components, including racks._

Program on the assessment of technical condition and service-life re-setting
of the NPP civil structures. Reactor vault._

Standard procedure for identifying the current status of WWER-1000/B-
320 units’ in Ukraine and assessing their residual service -life.

Electrical equipment

Program on the assessment of technical condition and service-life re-setting
of the NPP electrical generators

10.

Program and procedure of assessment of technical condition and service
life of NPP transformers

11.

Program on the assessment of technical condition and service-life re-setting
of the NPP cabling. High voltage cable.

12.

Program on the assessment of technical condition and service-life re-setting
of the NPP cabling. Power cables up to 1000V.

13.

Program on the assessment of technical condition and service-life re-setting
of the NPP cabling. Control cable up to 1000V.




10 Organizational Chart of the ZNPP Service responsible for
preparing units for their life-extension

Vice President, Head of the Operating Author-
ity
I

Technical Director, Deputy Head of
the Operating Authority

l

Directorate for operation extension
(long-term operation)

|
Chief Engineer of SE ZNPP

Departments of SE ZNPP responsible for preparing
power units for service life extension

I
|

+Subdivisions dedicated to specific activ-

ity areas
Operating departments Laboratory of metal and
welding
Maintenance and Repair Laboratory of diagnostics
Services

Administrative subordination

Other subdivisions in-
—— Functional interaction volved to the process of
units preparation for long-

*  Number of subdivisions is specified in the .
Regulation on SE NPP term operation




11 STRUCTURE OF THE COMPREHENSIVE PROGRAM
on organizational and technical measures on
Ukrainian NPP service-life extension
(2003 - 2010)

1. Organization of external interactions
1.1 Establishing of the Company’ s service- life extension policy at the State level
1.2 Establishing of the SNRCU’ s legal frameworks (normative basis) on the long-term

operation
2. Administrative management
2.1 Organization of the Company’ s activities on the NPP service-life extension
3. Production process control
3.1 Activities in the frames of effective licenses for power unit operation
3.2 Preparation of NPP operating license extension for the period exceeding its design

term

4. Financial and economic control

4.1 Providing financial resources to activity the Company performed in the area of the
NPP long-term operation

5. International relations

5.1 Formation of a positive public attitude in Ukraine and abroad towards the NPP
long-term operation

5.2 Obtaining of international assistance for Ukrainian NPP long-term operation.

6. Material resources management

6.1 Providing of the Operating Authority with material & technical products required
for ensuring the NPP long-term operation

7. Human resources management

7.1 Training of ENERGOATOM’ s personnel in performing activities on the NPP ser-
vice-life extension



European Commission
DG RELEX

EC activities on Nuclear
Safety

1991-2002

European Commission
DG RELEX

Tacis Nuclear Safety Programme

From 1991 to 2002, the nuclear safety Tacis programme
allocated some 900 m€ for the whole CIS, including Ukraine,
Armeniaand Kazakhstan to improve nuclear safety.




European Commission
DG RELEX

Tacis Nuclear Safety Programme
On site assistance

provided on a continuous basis through EU operators at 14
sitesin the NIS. The assistance has concentrated on the level
of design safety, operating and surveillance conditions, the
organisation of operational safety and on the provision of
equipment

European Commission
DG RELEX

Tacis Nuclear Safety Programme
Assistance to regulatory authorities.

The overall safety culture is being improved through
methodological assistance to the regulators




European Commission
DG RELEX

Tacis Nuclear Safety Programme

In Chernobyl, Tacis has helped towards the
decommissioning of units 1, 2 and 3. In special, Tacisis
funding the construction of the an Industrial Complex for
Solid Radwaste (ICSRM) arising from the decommissioning

European Commission
DG RELEX

Tacis Nuclear Safety Programme

Attention has been focused on the problem of waste
management and on problems linked to the treatment,
storage and disposal of nuclear waste and spent fuel in
Russia.




European Commission
DG RELEX

Tacis Nuclear Safety Programme
eThe opening of the Russian Methodological and Training
Centre (RMTC) was a maor step in support for the
establishment of safeguardsin Russia

eThe programme has assisted in the preparation of Euratom
loans, like in the case of K2R4.

*Off-site Emergency Preparedness. Tacis funded in 1995 a
study to determine the needs of the region regarding
preparedness in case of nuclear accidents.

European Commission
DG RELEX

Tacis Nuclear Safety Programme
Priorities 2004-2006

At Regulator level, continue with the transfer of
methodology and with the TSO support, specialy in
licensing plant modifications through the 2+2.




European Commission
DG RELEX

Tacis Nuclear Safety Programme
Priorities 2004-2006

At Operator Level:

In Russia: Finishing the two PIP that will be still left after
2004

In Ukraine, implementing the recommendations of the Tacis
10" years conference, which include to solve all category |11
items |eft.

In Armenia continue with the soft assistance until the plant is
closed.

European Commission
DG RELEX

Tacis Nuclear Safety Programme
Priorities 2004-2006

Design Safety:

Continue with the assistance to license accident
computer codes

Possibility to assist in reviewing safety anaysis
reports in modern plants.




European Commission
DG RELEX

Tacis Nuclear Safety Programme
Priorities 2004-2006

Waste/Spent fuel:

Contributing to tackle radwaste problems in NW Russia,
including the Lepse project (and other projects that can arise
outside NDEP)

European Commission
DG RELEX

Working Group Russia-EC on First Generation Reactors

Created in January 2001 to explore the possibilities of
compensating closure of first generation reactors in Russia
by means of Euratom loans to complete reactors under
construction.

Two meetings in 2001 and 2002.




IAEA EBP on “Safety aspects of long term operation of PWR”, Vienna, May 19-21, 2003

TACIS and PHARE Nuclear Safety
programmes: Case of Neutron
Embrittlement of VVER Reactor Pressure
Vessels — Recent Results, Open Issues
and New Developments

M. Biéth, C. Rieg, R. Ahlstrand

European Commission, Joint Research Center, Institute for Energy

Petten, The Netherlands
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IAEA EBP on “Safety aspects of long term operation of PWR”, Vienna, May 19-21, 2003
Introduction

< The TACIS and PHARE programs were established since 1991 along
with other EU programs as support mechanisms through which
projects could be identified and addressed satisfactorily. One priority
for TACIS or PHARE funding is nuclear safety

< In Nuclear Safety, the countries mainly concerned are Russia, Ukraine,
Armenia, and Kazakhstan for the Tacis programme, and Bulgaria,
Czech Republic, Hungary, Slovak Republic, Lithuania, Romania and
Slovenia for the PHARE program
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IAEA EBP on “Safety aspects of long term operation of PWR”, Vienna, May 19-21, 2003

Introduction

& The Tacis and PHARE programs concerning the Nuclear
Power Plants consist of projects for:

* On Site Assistance and Operational Safety,
* Design Safety,

* Regulatory Assistance,

* Waste Management

and are focused on reactor safety issues, contributing to
the improvement in the safety of East European reactors
and providing technology and safety culture transfer
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IAEA EBP on “Safety aspects of long term operation of PWR”, Vienna, May 19-21, 2003

Introduction

& As nuclear power plants age, material ageing of key
reactor components becomes a crucial consideration for
continued safe plant operation. Decisions regarding the
verification of design plant lifetime and potential license
renewal periods involve a determination of the metal
condition

< In VVER Reactor Pressure Vessel material ageing field,
Tacis and Phare funded several projects
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IAEA EBP on “Safety aspects of long term operation of PWR”, Vienna, May 19-21, 2003

Background

& EC funds (TACIS, PHARE, EURATOM R & D) and other sources have
been used since 1991 for improving the knowledge on neutron
embrittlement of VVER RPVs

& There is still a need for further clarification of material issues
(embrittlement & re-embrittlement rates, accurate material toughness
characterisation and prediction, surveillance programme)

< Two TACIS projects are under preparation (TACIS 2000 annual
programme), aiming to generate comprehensive RPV integrity
assessments with particular concern on materials embrittlement
aspects (up to date predictions)

<] >
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IAEA EBP on “Safety aspects of long term operation of PWR”, Vienna, May 19-21, 2003

Background

< VVER 440/230

+ Lack of representative manufacturing data and sensitive welds (high P & Cu
contents)

+ No surveillance programmes

+ Thermal annealing and other (operational) measures

+ Safety assessment based on direct characterisation (non-clad)
= VVER 440/213

+ Better neutron resistant materials than in VVER 440/230, but very high End of Life
neutron dose

+ Surveillance efficiency (long-term)

= VVER 1000/187 (Nvz5), 302 (su1), 338 (suz2, KLN 1 & 2) & 320
+ Nickel effect ?
+ Shortcomings in surveillance programmes
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IAEA EBP on “Safety aspects of long term operation of PWR”, Vienna, May 19-21, 2003

Main findings & results of past projects (1/6)

< VVER 440/230
+ List of relevant TACIS & PHARE projects:
* R1/91 - TSO/VVERO01C(94) — R2.02/95 — R6.01/96
* PH/91 — PH/92 — PH/93
+ Main findings:

» Direct characterisation by means of mini CVs have been performed for KZD 1&2,
NVZ 3&4 (Retrospective T,,, annealing efficiency, anticipated re-embrittlement
rate)

Acceptable margins could be shown after annealing, but the experimental re-
embrittlement results and microstructure investigations were not numerous and
consistent enough to underpin a mechanistically based re-embrittlement model

<] >
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IAEA EBP on “Safety aspects of long term operation of PWR”, Vienna, May 19-21, 2003

Main findings & results of past projects (2/6)

< VVER 440/230 (cont’d)

+ State of the art:

* Thereis no global synthesis of the available results (TACIS/IPHARE — Bilateral,
Domestic, ...), which makes the basis of the justification of the long term
operation of these plants questionable

» Further progress in direct characterisation (among other potential sources) is
needed to exclude part of the uncertainties of the past generic procedure and
compensate for the absence of on-line surveillance programme

* There is no further TACIS project, but EC is taking part as observer in the
advisory committee of the new dedicated |IAEA extra-budgetary project, which
should help to have the technical bases clarified and evaluated on an
international scale

<] >
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IAEA EBP on “Safety aspects of long term operation of PWR”, Vienna, May 19-21, 2003

Main findings & results of past projects (3/6)

< VVER 440/213
+ List of relevant TACIS & PHARE projects :
» R6.01/96 & PH2.01/95
+ Main findings:
« Sampling possibilities at Greifswald’s units

« Development of a relevant PTS procedure and fracture toughness
criteria

+ State of the art:

e Long-term operation shall be supported by more refined assessments
on-line with international practice developments (implementation of
mitigation measures at sensitive plants)

<] >
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IAEA EBP on “Safety aspects of long term operation of PWR”, Vienna, May 19-21, 2003

Main findings & results of past projects (4/6)

= VVER 1000/187 (NVZ5), 302 (SU1), 338
(SU2, KLN 1 & 2) & 320

¢ List of relevant TACIS projects : 160
+ U1.02/92 — R2.09/94 — SRR2/95 — @
R2.06/96 e
100 5
+ Main findings: £ o .
« Additional irradiation experiments E 6 R
did not provide for clear N N
conclusions (scatter, basis for g " A
physical models) on the“nickel ,
effect” 0 5 10 15 2

10E+19 % F [ > 0.5 MeV] (em2)
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IAEA EBP on “Safety aspects of long term operation of PWR”, Vienna, May 19-21, 2003

Main findings & results of past projects (5/6)

< VVER 1000/187 (Nvz5), 302 (Su1), 338 (SU2, KLN 1 & 2) & 320 (cont’d)
+ Main findings (cont’d):

* Shortcomings in the surveillance programmes were confirmed (temperature,
neutron doses evaluation relying on *Mn activity measurements, severe flux
gradients within the specimens and among one set) and upgrading of the
surveillance results evaluation procedure was required

* Benchmarking on activity measurements and neutron transport calculation
provided the basis for neutron dose evaluation principles

» Specific experiment at Balakovo 1 confirmed limited over heating of the
surveillance specimens

* Reconstitution technique was qualified and provides for further impact testing.
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IAEA EBP on “Safety aspects of long term operation of PWR”, Vienna, May 19-21, 2003

Main findings & results of past projects(6/6)

< VVER 1000/187 (Nvz5), 302 (Su1), 338 (Su2, KLN 1 & 2) & 320 (cont’d)
+ Main findings (cont’d):
» Static toughness tests (Master Curve applicability) and advanced techniques
(NDT, local approaches) investigated
+ State of the art:
* Overheating of surveillance specimens is limited (<= 10°C) [no correction
proposed]

« Recommendations have been set-up for upgrading the surveillance results
(improved dosimetry [flux gradient, power & burn-up distribution at the
surrounding assemblies and ™Nb dosimetry] / reconstituted specimens / use of
impact and static toughness measurements)

» R&D topics on K, /T shape for irradiated materials and possible implementation
of local approach procedures, flux effect, ...
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IAEA EBP on “Safety aspects of long term operation of PWR”, Vienna, May 19-21, 2003

Brief description of the planned projects (1/8)

& Project purpose and specific objectives (1/2)

¢+ TAREG 2.01/00 & 2.02: twinned (interconnected) / simultaneous
implementation in Russia & Ukraine for VVER 440/213 and 1000
+ TAREG 2.01/00 (EC/JRC-IE):

* Global programme validation through a Senior Advisory Group (SAG):
experimental programme, surveillance evaluation, spectrum and flux effects,
direct measurement of fracture toughness

* Preparation of the material data for the PTS assessments with upgraded
surveillance data

* Comprehensive PTS assessments with particular concern in material aspects
using up to date toughness prediction

* Conclusions on available safety margins and recommendations on mitigation

measures
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IAEA EBP on “Safety aspects of long term operation of PWR”, Vienna, May 19-21, 2003
Brief description of the planned projects (2/8)

& Project purpose and specific objectives (1/2)

¢ TAREG 2.02 (Industrial EU Main Contractor):

» Reconstitution of standard and pre-cracked Charpy V and testing (impact / static
toughness) using broken surveillance specimens

* Implementation and qualification of reconstitution equipment and procedure in
Ukraine

» Benchmarking of methods (Codified K, /T, indexation / Master Curve / Local
Approach)

* Assessment of the toughness curve (irradiated material)

» Characterisation of irradiated cladding

<] >
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IAEA EBP on “Safety aspects of long term operation of PWR”, Vienna, May 19-21, 2003

Conclusion

< The planned twinned TACIS projects are concentrating on the VVER
1000 and 440/213 NPPs

< Upgrading the material toughness prediction capabilities by
reassessing the surveillance programme results is the main goal (and
provides for Ukrainian / Russian co-operation)

& Updating (generic) PTS assessments in order to help the operators to
take the adequate decisions (ISI optimisation, R&D topics, mitigation
measures) for PLIM

& The implementation of the 2 projects will involve external advice (SAG)
and should provide valuable results for long-term operation

<] >
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IAEA EBP on “Safety aspects of long term operation of PWR”, Vienna, May 19-21, 2003

Dissemination of Tacis results

& Preparation of Executive Summaries of the 14 Design
safety projects as well as workshop papers and press
releases

& Preparation of 355 Tacis projects for Project Description
Summaries (for Russia) (for Ukraine to be started soon)

& Creation of a web site http://sic-www.jrc.nl/tp/ for the 355
Project Description Summaries for Russian projects and
the Executive Summaries

<] >
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#  Project
1.1/91
1.2/91
1.3/91
1.13/91

Disseminated Design Safety Tacis projects concerning VVER NPPs

3.2/91 & R2.10/93  Quality Assurance Programme Development
3.5/91 & R2.08/93N Maintenance on VVER-1000

3.8/91 Severe accidents and accident management technology

R2.05/93C Non-Destructive Examination in-service Inspection

R2.09/94 Integrity assessment of VVER-1000 RPV including embrittlement
L]
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IAEA EBP on “Safety aspects of long term operation of PWR”, Vienna, May 19-21, 2003

reference Project title
Reactor Vessel Embrittlement

Primary Circuit Integrity. Application of Leak Before Break concept
Accident Analysis

Safety related equipment qualification under accident conditions

e
Technical and Scientific Support to TACIS/IPHARE




SAS Activities Related to Long-term
Operation of NPPs

Safety Assessment Section
- Safety Development
- Regulatory Activities

Interest in Project
- Regulatory Approaches
- Use of Safety Methodologies

International Atomic Energy Agency {@ P

Safety Analysis

® Format and Content of Safety Analysis Report (Safety
Guide)
(5) Deterministic Safety Analysis
- DBA
- Severe Accident Analysis
- Accident Management
- RAMP Safety Service
(6) Probabilistic Safety Analysis
- PSALevel 1,2,3
- Regulatory Review
- PSA ‘Quality Guide’
- Specific Topics (HRA, CCF, etc.)
- IPSART Safety Service

International Atomic Energy Agency {@’ &




[ 1AEA Documents Related to Safety Analysis |

and Accident Management

mostly completed (2002)
under preparation(2002-2003)

- planned (2003-2005)

]
Performance and Feedback of Experience

(8) Safety Performance
- Safety Performance Indicators
(Framework, Quantification Methodologies)

(9) Use of experience from other NPPs, etc.
- IRS for NPPs

® Several Periodic Reports on Events and
Lessons Learned

® Topical Studies

—
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International Atomic Energy Agency

EBP on Safety Aspects of Long Term
Operation of Pressurized Water
Reactors

Miroslav Lipar
Operational safety section head

MISSION of OSS

® To develop Safety Standards and other
documents for Nuclear Power Plants
Operation (long term)

® To implement the Safety Standards
through advisory and review missions in
Member States ( OSART, PROSPER,
SCEP, SCART)

® To conduct training courses, seminars,
workshops (regular budget,TC)




Organization
Operational Safety Section

— Safety Culture
SCEP
SCART
i |
Operational Safety Unit Operating Experience Unit

OSART PROSPER

IAEA Safety Standards : Operational Safety
| |
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Requirements
Safety of Nuclear Power Plants:Operation

® Qualification and training of personnel
® Operating organization
® Plant operations

® Maintenance, testing, surveillance and
in-service inspections

® Plant modifications
® Periodic safety review

ac/rdi division 5 International Atomic Energy Agency Q % ?

Safety Guide
Periodic safety review of NPPs

® Plant design

® Actual condition of SSC

® Equipment qualification

® Ageing

® Safety analysis (deterministic, PSA)
® Safety performance

® Use of experience from others

® Human factor

ac/rdi division 6 International Atomic Energy Agency Q @’ &




AGING AGING
COMPONENT ~ OPERATOR

ac/rdi division 7 International Atomic Energy Agency @

Other relevant Safety Guides

® Modifications to Nuclear Power Plants

® The operating organization for Nuclear
power Plants

® Maintenance, Surveillance and In-service
Inspection in Nuclear Power Plants

® Recruitment, Qualification and Training
for Nuclear Power Plants

ac/rdi division 8 International Atomic Energy Agency @




LOOKING FOR SOLUTIONT
T0 THE AGING PERSONNEL
T ROBLEM

OSART Guideline

Long term operation:

« Staffing, pool of knowledge

« Long term policy, programme
 Process information, records
 Degradation reporting, analysing
« Surveillance, In-service inspection

e Maintenance strategy and programme

)




OSART - Effectiveness
Status of Issues at Follow-up Visits
Resolved | Satisfactory | Insufficient | Withdrawn
Years [ Visits ] Progress Progress
(%) (%) (%) )
1989/90[ 6] 40 43 14 3
1991/92[10] 43 38 17 1
1993/94 [ 11] 46 41 13 <1
1995/96 [ 5] 59 39 2 0
1997/98 [ 6] 45 47 7 1
1999/2000 [ 7] 38 52 10 0
2001/2002 [ 5*] 59 38 3 0

* Visits with finalized report only i ﬁ i

T
OSMIR Database

e
LR R bt F S __ 8 !
- - ] -
Oechober 20002
LAEA NSMINSS

. 1T dd-dd mm, ]
xxxx NPP, XXX dd-dd mm, %
O -

Distributed in CD-ROM

® Contains results from 53 OSART
missions and 33 follow-up visits
from 1991

® 2200 Recommendations, 1350
Suggestions and 500 Good
Practices




Thank you for your
attention
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Safety Aspects of Long Term Operation:
Introduction of
Major Related Activities at Eng’g Safety Section

()
ANe4

1st Steering Committee Meeting of EBP on Safety Aspects of
Long Term Operation of Pressurized Water Reactors,
Vienna, 19-21 May 2003

Takehiko Saito
Engineering Safety Section, Department of Nuclear Safety and Security, IAEA

1. INTRODUCTION
2. ACCOMPLISHED WORK

3. CURRENT AND FUTURE ACTIVITIES
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{7 1. INTRODUCTION

(

O Recommendations of 1988 Advisory Group

* Mission
* Objective
O Safety Aspects of NPP Ageing, TECDOC-540 (1990)
® Potential impact of ageing on safety

" Material ageing mechanisms
= Approach for managing ageing

Contributed to general recognition of the need for ageing and life
management in NPPs

O Man power in this area at Design Unit of ESS

&
N

Yi

u

(3

/) 2. ACCOMPLISHED WORK: Initial Knowledge Base

A
SAE

O SAFETY FUNDAMENTALS
O SAFETY REQUIREMENTS

O SAFETY GUIDES

O PROGRAMMATIC GUIDELINES
O COMPONENT SPECIFIC GUIDELINES

O AGEING MANAGEMENT REVIEW GUIDELINES

O OTHERS: See attachment

Page 2



Structure of Knowledge Base for Ageing Management (Phase 1)

= I 0.User'sGuide

a) User's Guide

1. Safety Standards related to ageing managem ent

CJg1.1SAFETY FUNDAMENTALS
a) The Safety of Nuclear Installations (Safety Series No. 110)

BBy 12 SAFETY REQUIREMENTS

a) Requirements on Safety of Nuclear Power Plants: D esign (No. NS-R-1)
b) Requirements on Safety of Nuclear Pow er Plants: Operation (No. NS-R-2),

‘2.3 SAFETY GUIDES

a) The Safety Guide on M aintenance, Surveillance and In-Service Inspection
(No.NS-G-2.6)

b) The Safety Guide on The Operating Organization for Nuclear Pow er Plants
(No.NS-G-2.4)

c) The Safety Guide on Periodic Safety Review of Nuclear Pow er Plants
(No.50-SG-012; updated draft D $307)

{} 2. Ageing M anagement Guidance Documents for Nuclear Power Plants

—‘2.1 Program m atic Guidelines (Safety Practices, Safety Report Series, Technical

Report Series)

a) D ata Collection and Record K eeping for the M anagem ent of Nuclear Pow er
Plant Ageing (Safety Practice: Safety Series No.50-P-3)

b) M ethodology for the M anagement of A geing of Nuclear Pow er Plant
Components Important to Safety (Technical Report Series N0.338)

c) Implementation and Review of Nuclear Power Plant A geing M anagement
Program mes (Safety Report Series N0.15)

d) Equipment Qualification in Operational Nuclear Pow er Plants (Safety Report
Series No0.3)

e) Proactive A geing M anagement (to be issued)

Continue to next Slide

w7y 2. ACCOMPLISHED WORK: Initial Knowledge Base

O SAFETY FUNDAMENTALS
O SAFETY REQUIREMENTS

O SAFETY GUIDES
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Structure of Knowledge Base for Ageing Management (Phase 1)

= n 0.User'sGuide

a) User's Guide

1. Safety Standards related to ageing managem ent

CJg1.1SAFETY FUNDAMENTALS
a) The Safety of Nuclear Installations (Safety Series No. 110)

BBy 12 SAFETY REQUIREMENTS
a) Requirements on Safety of Nuclear Power Plants: D esign (No. NS-R-1)
b) Requirements on Safety of Nuclear Pow er Plants: Operation (No. NS-R-2),

‘ZSSAFETY GUIDES

a) The Safety Guide on M aintenance, Surveillance and In-Service Inspection
(No.NS-G-2.6)

b) The Safety Guide on The Operating Organization for Nuclear Pow er Plants
(No.NS-G-2.4)

c) The Safety Gulde on Periodic Safety Review of Nuclear Pow er Plants

(No.50-SG dated draft D S307)

{} 2. Ageing M anagement Guidance Documents for Nuclear Power Plants

—‘2.1 Program m atic Guidelines (Safety Practices, Safety Report Series, Technical

Report Series)

a) D ata Collection and Record K eeping for the M anagem ent of Nuclear Pow er
Plant Ageing (Safety Practice: Safety Series No.50-P-3)

b) M ethodology for the M anagement of A geing of Nuclear Pow er Plant
Components Important to Safety (Technical Report Series N0.338)

c) Implementation and Review of Nuclear Power Plant A geing M anagement
Program mes (Safety Report Series N0.15)

d) Equipment Qualification in Operational Nuclear Pow er Plants (Safety Report
Series No0.3)

e) Proactive A geing M anagement (to be issued)

Continue to next Slide
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J 2. ACCOMPLISHED WORK: Initial Knowledge Base

O PROGRAMMATIC GUIDELINES

O COMPONENT SPECIFIC GUIDELINES
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Structure of Knowledge Base for Ageing Management (Phase 1)

0.User'sGuide
a) User's Guide

1. Safety Standards related to ageing managem ent

Ql 1 SAFETY FUNDAMENTALS
a) The Safety of Nuclear Installations (Safety Series No. 110)

‘1.2 SAFETY REQUIREMENTS
a) Requirements on Safety of Nuclear Pow er Plants: D esign (No. NS-R-1)
b) Requirements on Safety of Nuclear Pow er Plants: Operation (No. NS-R-2),

‘2.3 SAFETY GUIDES

a) The Safety Guide on M aintenance, Surveillance and In-Service Inspection
(No.NS-G-2.6)

b) The Safety Guide on The Operating Organization for Nuclear Pow er Plants
(No.NS-G-2.4)

c) The Safety Guide on Periodic Safety Review of Nuclear Pow er Plants
(No0.50-SG-012; updated draft D S307)

P — /
’m 2. Ageing M anagement Guidance Documents for Nuclear Power Plants\

—.2.1 Programm atic Guidelines (Safety Practices, Safety Report Series, Technical
Report Series)

a) D ata Collection and Record K eeping for the M anagem ent of Nuclear Pow er
Plant Ageing (Safety Practice: Safety Series No.50-P-3)

b) M ethodology for the M anagement of A geing of Nuclear Pow er Plant
Components Important to Safety (Technical Report Series N0.338)

c) Implementation and Review of Nuclear Power Plant Ageing M anagem ent
Program m es (Safety Report Series No.15)

d) Equipment Qualification in Operational Nuclear Pow er Plants (Safety Report

Series No0.3)
\ e) Proactive A geing M anagement (to be issued)

Continue to next Slide

From previome ——
2.2 Component Specific Guidelines (TECDO C Series)

"A ssessment and M anagement of Ageing of M ajor Nuclear Pow er Plant
Components Important to Safety”

a) Steam generators (TECDOC 981)

b) Concrete containment buildings (TECDOC 1025)

c) CANDU pressure tubes (TECDOC 1037)

d) PW R pressure vessels (TECDOC 1120)

e) PW R vessel internals (TECDOC 1119)

f) M etal components of BW R containment (TECDOC 1181)

g) In-containment 1& C Cables (TECDOC 1188)

h) CANDU reactor assemblies (TECDOC 1197)

i) PW R primary piping (TECDOC being printed for publication)

) B
BW R Reactor Pressure V essel Internals (TECD OC finalizing the draft)
geing M anagement Review Guidelines (Services Series)
A

j W R Reactor Pressure V essel (TECDOC finalizing the draft)
k
L:"
a M AT Guidelines (Services Series N.o_4)
.Training course m aterialson AM and EQ
3.1 Past M aterials (to be collected)
3.2 Standard training modules (being produced)

.Other Reference Documents

ﬁ

4.1 Awareness (Experiencein M ember States) (TECDOC Series)
a) TECDOC 540 on Safety Aspects of Nuclear Power Plant A geing

_Q 4.2 Pilot Program me Reports (TECDOC Series)
a) Pilot studies on management of ageing of nuclear pow er plant components
(TECDOC-670)

b) Pilot study on the management of ageing of instrum entation and control
cables (TECDOC-932).

4.3 Technical documentson Ageing/Plant life M anagement published by
Nuclear Energy Department (TECDO C Series)
4.4 Supportive Documents
a) List of contributors
b) Abbreviations and Terminologies
c) Listof key reference docum ents
d) List of reference docium ents

.Relevant Database
.1 Past Records of M eetings and M issions (to be issued)
.2 Link to NE Database (Phase Il or Il1l)

. 6. Ageing M anagement Guidance and Reference Documents for
Nuclear Fuel Cycle Facilities (Phase Il)

Page 5



PROGRAMMATIC GUIDELINES

O Data Collection and Record Keeping for the Management of
Nuclear Power Plant Ageing (Safety Practice: Safety Series
No.50-P-3)

O Methodology for the Management of Ageing of Nuclear Power
Plant Components I mportant to Safety (T echnical Report
Series N0.338)

O Implementation and Review of Nuclear Power Plant Ageing
M anagement Programmes (Safety Report Series No.15)

O Equipment Qualification in Operational Nuclear Power Plants
(Safety Report Series No.3)

O Proactive Ageing Management (being finalized)

COMPONENT SPECIFIC GUIDELINES

Assessment and M anagement of Ageing of Major Nuclear Power Plant
Component Important to Safety

 Steam generators (TECDOC 981, 1997)

* Concrete containment buildings (TECDOC 1025, 1998)

* CANDU pressuretubes (TECDOC 1037, 1998)

* PWR pressurevessels (TECDOC 1120, 1999)

* PWR vessel internals (TECDOC 1119, 1999)

* Metal components of BWR containment (TECDOC 1181, 2000

* In-containment 1& C Cables (TECDOC 1188, 2000)

* CANDU reactor assemblies (TECDOC 1197, 2001)

* PWR primary piping (TECDOC )

* BWR Reactor Pressure Vessel (TECDOC under )

* BWR Reactor Pressure Vessel Internals (TECDOC under
finalization)

Page 6



From previous slide

2.2 Component Specific Guidelines (TECDOC Series)

"A ssessment and M anagement of Ageing of M ajor Nuclear Pow er Plant

Components Important to Safety”

a) Steam generators (TECDOC 981)

b) Concrete containment buildings (TECDOC 1025)

c) CANDU pressure tubes (TECDOC 1037)

d) PW R pressure vessels (TECDOC 1120)

e) PW R vessel internals (TECDOC 1119)

f) M etal components of BW R containment (TECDOC 1181)

g) In-containment 1& C Cables (TECDOC 1188)

h) CANDU reactor assemblies (TECDOC 1197)

i) PW R primary piping (TECDOC being printed for publication)

j) BW R Reactor Pressure V essel (TECDOC finalizing the draft)

k) BW R Reactor Pressure V essel Internals (TECD OC finalizing the draft)
—I; 2.3 Ageing M anagement Review Guidelines (Services Series)

a) AM AT Guidelines (Services Series No0.4)

3. Training course materialson AM and EQ
3.1 Past M aterials (to be collected)

3.2 Standard training modules (being produced)

.Other Reference Documents

4.1 Awareness (Experiencein M ember States) (TECDOC Series)
a) TECDOC 540 on Safety Aspects of Nuclear Power Plant A geing

ﬁ 4.2 Pilot Program me Reports (TECDOC Series)

a) Pilot studies on management of ageing of nuclear pow er plant components
(TECDOC-670)
b) Pilot study on the management of ageing of instrum entation and control
cables (TECDOC-932).

4.3 Technical documents on Ageing/Plant life M anagement published by
Nuclear Energy Department (TECDO C Series)

4.4. Supportive Documents

a) List of contributors

b) Abbreviations and Terminologies
c) Listof key reference docum ents
d) List of reference docium ents

.Relevant Database
.1 Past Records of M eetings and M issions (to be issued)
.2Link to NE Database (Phase Il or II1)

6. Ageing M anagement Guidance and Reference Documents for
Nuclear Fuel Cycle Facilities (Phase ll)

| )

27/ 3. CURRENT AND FUTURE ACTIVITIES

® Future project focus on assisting Member States in the

implementation of systematic ageing managemen
programmes

m Additional efforts to assist Member states in ensuring
safety of long term operation/ life extension of NPPs

m AMAT Service

Page 7



17 3. CURRENT AND FUTURE ACTIVITIES

==

m AMAT Service
* AMAT Objective:

To provide advice and assistance to utilities or individual
NPPs on improving the effectiveness of their ageing
management programme (AMP)

* Types of AMAT Services:
® programmatic review of a utility or NPP AMP
® review focused on specific age related problem/issues

7 A

¥/ 3.1 Regular Programme Activities (major activities)

4 L
A

S

==

L=

O Assistance for implementation of PSR Safety Guide
Experience of Member States in implementing PSR
Major safety issues identified by PSRs and associated safety
improvements
Supplementary document will elaborate different Safety Factors
relating to life extension

O Additional Guidance Documents

" Proactive Management of Ageing

® Component specific guidelines for PWR primary piping, BWR
RPV and BWR core internals

O Knowledge Base on Ageing Management
= |AEA Guidance Documents, Expert list, Abbreviations, Links to
other database
® Past meeting reports, mission reports
® Past training course materials and workshop materials
® Standard education and training modules

Page 8



;frj 3.2 TC Projects

7
7
{

A

® Projects
® License renewal of Paks NPP operations, Hungary, 2003-2006
= NPP lifetime management in Ukraine, 2003-2006 (tentative)

= Development of a regulatory basis for NPP license / renewal of
NPP operation, Russia, 2001-2004 (tentative)

= WWER Design Basis Documentation Management, 2001-2003
(2-3 years extension foreseen)

® Sub-activities of projects (Sub-tasks)
® Challenges of units operation beyond design lifetime, Russia, 2003
= Establishment of ageing and lifetime management, Russia, 2004

® Sub-activities of projects (Workshops)
" Regional workshop on safety aspects in life extension for NPPs,
Slovakia, May 2003
®" Workshop on configuration management, Hungary, June 2003
® National workshop on management of ageing, China, October 2003

N
0N

bl

] .
“#J 3.3 EBP Projects

—

=N

(3

==

m Safety aspects of long-term operation of
PWRs (This project), 2003-2007

m EBP Asia

* Management and assessment of the steam
generator lifetime, China, 2003

* WWER'’s horizontal SG tubing and primary
composite material pipe examination
technology, China, 2003

Page 9
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Internationals
Atomic Energy AQE

Integrated NPP Life Cycle
Management — Nuclear Power
Division

May 19, 2003

Ki-Sig Kang, Scientific Secretary, TWG LM-NPP

O Period of NPP Life Cycle
e Early conceptual phase through choice, approval, financing,
construction, operation,
e Shutdown and de-commissioning to the eventual restoration of the
site to a 'green field'
e Eventual disposal or re-assignment of responsibility for the fuel
and waste.

PLANT

Q In practical terms the full LIFETIME
scope of the 'Life Cycle' of a ;
NPP covers the entire period
when financial charges are
incurred by the project.

e —
OPERATIONAL

LIFE (undefined)
e
enp

rrrrr




Control and
Instrumentation

Preservation
of Knowledge

Plant Life
M anagement
Programme

Operational
issues and
Decommissio
ning

Economics of
Plant Life Cycle
Optimisation

M aintenance
Programmes
and In-Service
Inspection

IAEA
Division of Nuclear Power
Nuclear Power Engineering Section
(Scientific Secretary of the TWG)

v

}

g s wNE

RPV Integrity 6.
Steam Generator Life Management 7.
Primary Circuit Operation and | ntegrity| 8.
Reactor I nternals Operation and | ntegrif| 9.

Cables 10.

Containment/civil structures

Secondary Circuit

Other items of importance (valves, pumps)
Economic aspects of life management programm:
NPP pre-shut down and decommissioning activiti




O Mechanism of Nickel Content Effect in Radiation
Embrittlement of RPV Materials

4 Evaluation of Radiation Damage of WWER Reactor Pressure
Vessel using the IAEA Database on RPV Materials

DB on Reactor { DB on NPP Concrete DB on PipeWork of DB on Steam DB on other NPP
Vessel Materials Containment NPP Generators Components
Member Member Member Member Member
CRP-11 IAEA IAEA IAEA IAEA
CRP-IV ﬁas Input States Input States Input States Input States
In) In) In) In)
1 /\

1
=

* Active DB

* DB development
completed

Research and Development
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Organization information
Reactor information

Reactor pressure vessel
information

Material properties
Irradiation conditions
Test conditions and results




4 Maintenance Programme

e Structural integrity and reliability
of passive components

In-service inspection
e Online and/ or periodic
condition monitoring
U Developing guidelines for
recommendations

e Optimisation of NPP
maintenance programmes

e Good practices on ISI

effectiveness improvement

Good prechices fow
et @ffecibeg mailinencg ol
noclmar porer planis

U Developed the optimisation of
the outage management

e Not to minimize O&M cost or to
maximize performance,

e Minimize the total cost by
optimising the O&M cost.

e Outage management optimisation

U Developed DB for Nuclear
Economic Performance
Information System (NEPIS)

Mo b @ Do DLINT DiALagi
wobimiialior sdralegy

oy




O Development of I&C
modernization strategies

e Greater part of original analog and
Manageoient of apaig of

VSR cowe plasts

U Development of the guidelines

aged digital 1&C systems

1&C Modernization Project using
using Digital 1&C system

Management of Ageing of 1&C
Equipment

Under preparation : Impact of 1 & C
Ageing & Obsolescence on NPP
life management and extension




O Analysis of Systematic
Approach to Training (SAT)

Provide the SAT-based training
programmes, consistent with
guidance

TRS - 380 : Nuclear Power Plant
Personnel Training and its
Evaluation

O Integrated Approach

Emphasizing not only technical
knowledge and skills but also
human factor related knowledge,
skills and attitudes

A AL BEANTLA Tn g
rEATI Far vimihige Slin e puepp e

AnlAn A |k

O Cost drivers for the
assessment of Life extension

Provide an understanding of the
various cost elements and drivers
in NPP life management using cost
data collected from MSs

Identify the basis of the available
cost estimates of different
activities

O Developing Computer Model

PC based computer model to
assist plant owners with the
assessment of economic
effectiveness of extension and
other generation

:. ! q'llu-rt'll
J_.

I ia A
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O Decommissioning costs of
WWER-440 NPPs

e Presented and analysed
Decommissioning costs with the
joint EC/IAEA/OECD-NEA

O Joined study with OECD/ NEA

e Decommissioning Policies
Strategies and Costs for the
period 2001 - 2002

e Provide policy makers with

comprehensive information on - i Nisipnnll

key issues related to 7 Decorrimbrerg 7

decommissioning s Fraciom Frcitie

O TECDOC on "Surveillance programmes results applications to
RPV integrity assessment"

O TECDOC on "Guideline of Master curve testing and results
application to RPV integrity assessment"

O TRSon “Irradiation effects in RPV steels and weldments”

O Best Practices in NPP Life Management — Electronic Database
of Ageing Management (EDABAM)




Q

Q

Europe Regional Project

° Optimization of NPP performance
and Service Life

Bulgaria
° Upgrading reactor pressure vessel
surveillance programme for
Kozloduy NPP
° Planning and management of

decomissioning Kozloduy NPP units

° Re-training personnel involved in
decommissioning Kozloduy NPP

Czech

° Evaluation of radiation damage
Attenuation in WWER Reactor

Hungary
. License Renewal
Extension

and Plant Life

Q Armenia

. Strengthening ISI activity through
Modern NDT method

U Ukraine
° Support for decommissioning of
Chernobyl NPP
. Action Plans for nuclear power
lifetime management
° In-service inspection and plugging
of WWER-1000 steam generators

@ Technical collaboration
with EC

. Cross check activities between
TAREG.01/001 Project and Agency
Programme to avoid the
duplication and make consistency

A1.03 : Maintenance of Database

A1.02 : Plant Life Cycle Management

NPP
Performance

A1.01: Continuous Process

Optimization & Management

Optimization
and Life
Cycle
Management

-L




A2.03 : Strengthening NPP system to
Achieve & Maintain High Standard of
Personnel Performance

A2.02 : Strengthening National Nuclear
Power Infrastructure

A2.01 : Harmonization of NPP Quality
Assurance / Quality Management
Principle

Human
Performance
Improvement ,
Quality
Assurance and
Strengthening
Technical
Infrastructure

Continuously Support to MSs

e Information exchange, technology
transfer and management
programmes

4 TWG on Life Management
NPPs and other TWGs

e Support of improvements in the
Management of all aspects of the Life
Cycle

O Acts as a catalyst for
dissemination of experience in
LCM activities for all MSs.

e Produce standard and Proven
practice

e Support of improvements in all

aspects of the Life Cycle Management

e P P
T
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.
Coordinated Research Projects

Surveillance Programmes Results Application to
RPV Integrity Assessment

» Better quantification of fracture toughnessresultsfrom
surveillance programmes relative to reactor pressur e vessel
integrity assessment,

e Evaluation of present procedures and surveillance programmes
for irradiated small size fracture toughness specimen testing

« Development of guidelinesfor integrity evaluation using results
from unirradiated and irradiated surveillance fracture
toughness specimen testing.

5\ =
Coordinated Research Projects

Mechanism of Ni Effect in Radiation Embrittlement
of RPV Materials

e Started in 2001

e High Ni content alone could not provide fully descriptive influence on
theirradiated material properties.

e Some other alloying elements like Mn and Si should be taken into
account due to their possible synergy in the process of irradiation

damage of RPV M aterials.

11



s Coordinated Research Projects
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IAEA EBP
on
SAFETY ASPECTS OF LONG TERM OPERATION
OF PRESSURIZED WATER REACTORS

EBP Implementation proposal

IAEA, Vienna, 19-21 May 2003
Radim Havel

EBP APPROACH

» Systematic, structured and comprehensive
» Addressing areas of interest of participating MS

* International consensus integrating regulators’ and
operators’ views

» Utilizing best practices and experience of participating MS
and Agency documents (Safety Standards, ...)

« Transparent-IAEA/NS www pages

7 April 2004




EBP IMPLEMENTATION

» Activities carried out in several Working Groups (WG)

* WG membership-a “good mixture” of both operators and
regulators (and TSOs?)

WG members nominated by SC members
» WG objectives and workplans approved by the SC
* WG leaders report to the SC as required

7 April 2004 3

Working Group 1

» Collect information on national practices, criteria, etc., and
develop a list of relevant standards, approaches, criteria,
and programmes

» Develop licensing framework on long term operation based
on PSR Guide, see handouts

* Recommend the number and focus of WGs within the EBP
(possible examples “mechanical/materials”,
“electrical/l&C”, “structures”, etc.)

* Develop a “matrix tool” to assist guiding the EBP (e.g.
function/system, or safety factor/..., etc.)

* Finalize licensing framework taking into account results
obtained in the frame of the EBP and other info made
available (end of the EBP)

7 April 2004 4




APPENDIX VII.
WORKING GROUP 1

SCOPE

Regulatory approaches to long term operation
Safety criteria applicable

Re-licensing processes

Deterministic and probabilistic safety analyses
Upgrading Programmes as a basis to re-licensing
Future challenges

FINAL REPORT
Review national procedures, common features, differences

Advice to regulators on good practices
Future co-operation issues

21



APPENDIX VIII.

WORKING GROUP FORMAT AND STRUCTURE

WG 1 WG 2 WG 3 WG 4
GENERAL LTO MECHANICAL ELECTRICAL AND STRUCTURES
FRAMEWORK AND MATERIALS 1&C

Definition of scope, SAMPLE COMMON BREAKDOWN
systems included system: primary circuit
Analysis of scope component: main circulating pump
and level of detail safety functions:
Equipment passive -pressure boundary
qualification -supports & anchors
QA Plan active -coolant circulation\
ISI Plan -electric motor
Design basis -snubbers
requirements -control circuits
M aintenance prgm.
Material Environment Degradation Acceptable
Programme
Reference

22



