
The Activities of the IAEA International Working Group on
Life Management of Nuclear Power Plants (IWG-LMNPP)

in 1994 and Plans for 1995-1996

All components of nuclear power plants are subject to some form of ageing
degradation, however, the rates of degradation and therefore component lifetimes vary
considerably. Component deterioration due to ageing may significantly prejudice plant
reliability and capacity factors unless failures are anticipated and prevented by timely
maintenance, repair or replacement of components. On the other hand many components
operate at a significant margin within design limit criteria, which are themselves
significantly within safety limits. Components subject to ageing phenomena must be
closely monitored if high performance in terms of reliability and availability, accompanied
with low operating and maintenance costs, are to be achieved. It has to be ensured that
the continued operation of, particularly, older plants does not pose an undue risk to public
health and safety owing to obsolescence of equipment or of safety standards and
requirements to which they were built.

The objective of the IAEA's International Working Group on Life Management of
Nuclear Power Plants (IWG-LMNPP) is to provide the Member States with information
and guidance on design aspects, material selection, testing, maintenance, monitoring and
mitigation of degradation related to major components with the aim to assure high
availability and safe operation of NPPs. Technical documents and reports on proceedings
of specialists meetings on many of these topics have been produced or are in preparation.

Coordination of research aimed at understanding the phenomena which occur and
the consequent degradation mechanisms is an extensive field of the IWG-LMNPP
activities. Radiation embrittlement of reactor pressure vessel steels has been a major
subject of concern. Thermal degradation, corrosion and fatigue are also considered to be
very significant. In the monitoring field, non-destructive examination techniques and
fracture mechanics are areas included in the IWG-LMNPP plans.

The IWG includes representatives from 23 countries and 2 international
organizations (OECD/NEA and EC) - see Appendix 1.

According to the Terms of Reference approved by the IAEA Director General, the
IWG-LMNPP should provide the Secretariat of the IAEA with advice and
recommendations on the Agency's activities and forward programmes in this area by
means of Specialists meetings, training courses, etc., when they have particular relevance
to reliable plant life management, and specifically, on the priority, scope and content of
publications in the form of guides and manuals and meetings to be organized and
sponsored by the Agency. The scope of the IWG activities include the following aspects:

Design
Materials
Fabrication
Monitoring, testing, inspection and data bases of their results
Information on service and test conditions
Degradation mechanisms, their significance and mitigation
Assessment and means of plant life management
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The Terms of Reference are included as Appendix 2 and the list of IWG priorities
as Appendix 3. f

The major role that the International Working Group has been taking is in the
provision through research programmes of generic information of Nuclear Power Plant
Life Management. In the technology area this consists of a wide variety of subject areas.
Proceedings of Specialists' Meetings on many of these topics have been produced or are
in preparation. A list of meeting topics held are ;sted in Appendix 4.

In accordance with the recommendations made by participants at the
meeting in February 1994. there were a number of meetings to be organised within the
framework of the IWG-LMNPP activities.

Specialists Meeting on "Erosion and Corrosion of Nuclear Power Plants
Materials", 19-23 September 1994, Kiev, Ukraine. The objective was to review
the various techniques applied, results obtained and the efficiency of the predictive
models. Design criteria for repair and replacement policies as well as cost
evaluation were considered. The meeting was a continuation of the 1988
specialists meeting on the same subject and aimed at technical personnel from
utilities, service companies, regulatory bodies and appropriate research institutes.
The proceedings were published by the IAEA.

Specialists Meeting on "Technology for Lifetime Management of Nuclear Power
Plants", 15-17 November 1994, Japan.

The purpose of the meeting was to provide an international forum for discussion
on recent results in research and utility practice in the field of methodology for
assessment methods and technology concepts for lifetime management of key components
of nuclear power plants. Topics covered included analysis of main degradation processes
in key components, modelling of properties c'egradation in key components, methods for
residual life assessment and their limitations, mitigation measures and planned
technologies for corrective actions, national approaches to NPP life management including
the general strategy to specific components. The proceedings were published by the
IAEA.

The final Co-ordinated Research Programme (CRP) meeting on "Optimization of
Reactor Pressure Vessel Surveillance Programmes and Their Analysis" (Phase III)
was held in Vienna from 22 to 23 November 1993.

Chief Scientific Investigators from Argentina, Austria, Belgium, Czech Republic.
France, Finland, Germany, Hungary, India, Japan, Russia, Spain, and UK. and
observers from Finland. France. Hungary and Spain attended the meeting and
presented reports of the national contributions to the CRP. Final reports were
provided and some data adjusted. The action plan for completing the programme
was agreed. It was noted that this multi-million dollar effort has produced a
wealth of unique data and a supply of special and representative steels both
irradiated and unirradiated for further study if agreed. Several bilateral efforts
will continue and data will be made available to the IAEA as a fulfillment of the
condition that data from special steels will be provided. Further, it was agreed
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that the representative steel (typical of older steels) which is ware-housed in
Switzerland will be surveyed for inventory and on agreement with the Agency will
be reinstated in order 10 make this steel available to any IAEA member nation for
new or added vessel surveillance as a standard reference material. The final
document will be published soon.

Joint CEC, OECD, IAEA Specialists Meeting on "Nun-Destructive Practice and
Results" State-of-the-Art and PISC III Results. (8-10 March 1994, Petten, The
Netherlands).

The meeting provided an opportunity for the discussion of recent results and of
utility experience with non-destructive methods used for the inspection of steel
components, and weldments.

The meeting addressed, in terms of the state-of-the-art, the capability and
reliability of NDE procedures applied to the major nuclear reactor components.
Special emphasis was placed on NDE techniques to detect and size flaws in order
to assure structural integrity during plant design life or beyond. The Proceedings
were published by the EC.

Specialists Meeting on "Advanced Structural Integrity Assessment Procedures, 14-
18 March. 1994, San Carlos de Bariloche, Argentina.

The purpose of the Specialists Meeting was to provide an international forum for
discussion on recent results in research and utility practice in the field of
methodology for the structural integrity assessment of components including
relevant non-codified procedures. The scope of the meeting included deterministic
as well as probabilistic approaches. The papers covered the following topics:
leak-before-break concepts: non-destructive examination (NDE); statistical
evaluation of NDE data: pressurized thermal shock (PTS) evaluation; fatigue
effects (including vibration); verification qualification. The Proceedings were
published by the IAEA.

The International Workshop on "WWER 440 Reactor Pressure Vessel
Embrittlement and Annealing", Zavazna Poruba (Slovak Republic), 29-31 March 1994. It
was organized by the Nuclear Regulatory authority of the Slovak Republic in cooperation
with the International Atomic Energy Agency.

The purpose of the Workshop was to discuss the WWER 440 model 230 reactor
pressure vessel integrity in terms of the measures already taken, current activities and
future plans. The meeting was arranged in two parts, the Scientific programme followed
by the review and revision of the IAEA Consultancy report on RPV Embrittlement and
Annealing. The Proceedings of the Scientific Programme were published by the IAEA.

Another subject on the Agency's programme is the development of the
International Data Base on NPP Life Management. The IAEA proposed the establishment
of a data base on ageing management and life extension of NPP key components
important to safety and productivity, will require great effort to be expended both from
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the participants and the IAEA. Because of this aspect it has been decided to build up the '•
data base step by step and a first phase would be to elaborate the structure, the manual,
data acquisition and management technology of the International Data Base on Ageing
Management and Life Extension of Reactor Pressure Vessel Materials. Within the
framework of the Co-ordinated Research Programme on "Optimization of RPV
Surveillance Programmes" the IAEA has already established a data base which is being
developed from the results derived from that programme, The iAËÀ is now expanding
this activity by developing an "International Reactor Pressure Vessel Material Surveillance
Data Base".

Further development of the data base will cover primary system piping, steel and
concrete containment vessels and other concrete structures.

The benefits of the data base for ageing management are:

The capability to make predictions of future performance and remaining
service life of the reactor pressure vessel, and to provide â basis for timely
implementation of mitigation measures such as flux reductions or
annealing.

The ability to identify emerging embrittlement and ageing effects before
their impact on vessel safety, reliability and service life.

To identify and evaluate the effects of operating conditions outside the \
range of existing data for the purpose of extrapolation and improved
mechanistic modeling.

To supplement or confirm reliability of prediction methods for vessels with
inadequate or incomplete material surveillance programmes.

To provide comprehensive information on plant operating experience of
different plants and vessel materials as input for decisions concerning
continued operation and license extensions of NPPs.

The IAEA will manage the International Data Base for Ageing Management and
Life Extension of RPV Materials through a Custodian identified and appointed by the
Agency. The Custodian acting as the agent for the IAEA will operate and maintain the
data base and provide an effective interface for Member States/Participating
Organizations.

The participants will include persons or organizations from Member States
accredited by IAEA that provide data and are entitled to receive data base information.
Each participant will be responsible for RPV embrittlement data gadiering, as well as data
validation and verification.

The details of the programme are given in the document "International Data Base
on Ageing Management and Life Extension".
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The meeting on "Guidelines for the Development of the IAEA International
Reactor Materials Surveillance Database" held on 6-8 March 1995, in Moscow,
considered the initiating steps for data gathering exercise, agree on a system for
monitoring the progress of data acquisition and the utilization of data. This objective was
appraoched by considering, in detail, the Working Draft of the Database Agreement and
also the document |WG-LMNPp (94) entitled "IAEA International Database on Ageing
Management and Life Extension - Database Specification". Most of the attenditon was
given to considering the Working Draft of the Agreement and the revised version is now
being provided for further consideration by the IAEA (Appendix 5).

Coordinated Research Programme on Management of Ageing RPV Primary
Nozzle (in the framework of the Pilot Studies of NPP Life Management which
also includes studies of motor operated valves, cables,concrete structures).

The objectives of the CRP are:

to exchange information on the state-of-the-art in assessing the remaining
life of the RPV nozzles and mitigating effects of ageing,
to perform a collaborative case study.

Organizations from Bulgaria, the Czech Republic, France, Germany, Hungary,
Russia, Switzerland, the United Kingdom and the United States of America as well as the
Commission of the European Communities - Institute of Advanced Materials/Joint
Research Centre (IAM/JRC) are taking part in the programme. Participants are organized
in a CRP network to facilitate co-operative work.

The Advisory Group Meeting on "Maximizing Operational Lifetime - The
Owner's Point of View" was held in Vienna, 20-23 February 1995.

The main purpose was to schedule and initiate actions in the preparation of a
document (TRS) on the topic of NPP Lifetime Management - The Owner's Point of
View.

The revised Chapter headings, scope for each Chapter and the schedule are given
in Appendix 6. Suggested authors for the Chapters were considered and they would be
approached by the IAEA for acceptance.

The list of meetings to be held in the framework of the IWG-LMNPP in 1995-
1996 and the Information Sheets of the Specialists Meetings on Cracking in Head
Penetrations and Irradiation Embrittlement and Mitigation are included as Appendices 7. 8
and 9 respectively.
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XgJTns of Referencejgor the International Wording Group on
f.ifr Mapfii.pn.nf of Nuclear Power Plants (\WG.i.M^PPÏ

Appendix "2

These Terms of Reference were originally approved by the 1WG-RKPC at its Meeting.
on 17-19 February 1975, modified on 14-16 March 1990 and on 7-9 February 1994 and.
serve as a basis for the work of the IWG. They will be reviewed on the request of working
group members or the Scientific Secretary and recommendation will be made to the Director
General of the IAEA on any modifications.

1. Objectives

1.1 To assist the International Atomic Energy Agency to provide its Member States with
information and comments on design aspects, material selection, fabrication, testing,
operational, maintenance, monitoring, and mitigation of degradation aspects related
to key components with the aim to manage lives (design life as well as extended life)
of nuclear power plants by having due regard for effects of components ageing and
thus assuring their long-term reliable function.

1.2 To promote the exchange of information on national and international programmes
and new developments and, if necessary, to stimulate co-ordinated research in the
field of reactor plant and components in Member States and Organizations.

2. Scope of activities

The IWG-LMNPP should provide the Secretariat of the IAEA with advice and
recommendations on the Agency's activities and forward programmes in this area by means
of Specialists meetings, training courses, etc., when they have particular relevance to reliable
plant life management, and, specifically, on the priority, scope and content of publications
in the.form of guides and manuals and meetings to be organised and sponsored by the
Agency. The scope of the IWG activities include the following aspects:

2.1 Design
2.2 Materials
2.3 Fabrication
2.4 Monitoring, testing, inspection and data bases of their results
2.5 Information on service and test conditions
2.6 Degradation mechanisms, their significance and mitigation
2.7 Assessment and means of plant life management

3. Methods of work

The working group will determine its own methods of work, including frequency of
regular and other meetings, preparation of Agenda, establishment of special groups, keeping
of records and other procedures. The work of the working group between the regular
meetings is carried out and coordinated by the Scientific Secretary taking into account the
working group's recommendations and guidance. The working group normally meets at the
IAEA Headquarters. It may meet from time to time away from the IAEA Headquarters to
familiarize itself with activities in a member country. Special arrangements will be made to
provide Secretariat services for such meetings in cooperation with the host country.



4- Organizational matters

4.1 Membership

In appointing die membership of this International Working Group the Director •
General will be guided by die following considerations:

1. The Working Group will include one member and not more than one alternate
from each Member State which is an expert actively working in the field of
life management of NPP and wishes to participate;

2. Each member and alternate will be appointed after consultation with the
member's government; and

3. Members and alternates will normally serve on die Working Group for a
period prescribed by their governments, preferably for a period of at least
dire.; years.

The Director General may from time to time co-opt members and invite observers
from odier Member States on an ad-hoc or continuing basis.

A limited number of advisers or specialists from member countries may be invited
to attend regular meetings of die working group but the representation of a member country
should include die member and/or his alternate.

International Organizations witir interest in the same field could be invited as
observers to die IWG meetings. (

4.2 «Chairmanship

A Chairman of die IWG is nominated by the Director General from die members of
die Working Group. The chairmanship will be rotated among die members of die
IWG periodically, not less frequendy tiian every tiiree years. The Chairman should
witii the assistance of die Scientific Secretary determine subjects of the meetings,
chair the meetings, and conduct diem along die lines of die subject. Reports on IWG
activities should be reviewed before distribution.

4.3 Secretariat

The Agency provides die administrative and secretarial services required by die
Working Group, including translation services, when necessary, meeting rooms,
maintenance of records and die publication and distribution of documents. The
Agency also provides die service of a permanent Scientific Secretary of die Working
Group, who is to be in charge of die above mentioned matters.

4.4. Expenses

The respective Governments provide die Agency widi experts for die IWG-LMNPP
free of cost. Travel and subsistence expenses for experts are borne by die respective
Governments or Organizations. Travel cost and subsistence for consultants invited
to prepare a draft document or advise die Agency on special aspects of its programme
will normally'be borne by the Agency. »



IWG-LMNPP Current Priorities

1. Radiation Damage and Annealing of RPV

surveillance data base
optimization of surveillance programmes

annealing

2. RPV Integrity Assessment

fracture mechanics
NDE

material data bases

3. Integrity Assessment of Primary Circuit

LBB
NDE
corrosion and water chemistry
monitoring (loads, water chemistry)

4. SG Life Management
corrosion and water chemistry
NDE
replacement and repair

5. Reactor Internals Integrity

radiation damage
corrosion (IASCC)

6. Concrete Structures Ageing

degradation
NDE

7. Secondary Circuit Integrity

erosion corrosion

water chemistry (optimization and monitoring)

8. Plant Life Management of Other Components - Cables etc.

Other Important Items

guidelines
codes and standards
quality (assurance)
economics
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List of Meetings Held Within the 1WG-LMNPP (former IWG-RRPC)

1. 3-7 October 1966

2. 2-4 October 1967, Austria

3. 21-25 July 1969, Japan

4. 9-13 February 1970

5. 10-12 May 1971, Austria

6.

7.

8.

9.

10.

11.

12.

13.

29 Nov. - 3 Dec. 1971, Austria

2-4 May 1972. Germany

17-18 October 1972, Austria

27 Nov. - 1 Dec. 1972, Austria

28 May - 1 June 1973, Austria

23-25 October 1974, Austria

17-19 February 1975, Austria

Panel on "Recurring Inspections of Nuclear
Reactor Steel Pressure Vessels"

IWG on "Engineering Aspects of Irradiation
Embrittlement of Reactor Pressure Vessel
Steels"

"Development of Advanced Reactor Pressure
Vessel Materials"

Panel on "Basic Structural Design Philosophy,
Criteria and Safety of Concrete Reactor
Pressure Vessels"

IWG on Reactor Pressure Vessels "Effect of
Radiation and Other Time-Dependent
Phenomena on Steel Pressure Vessel Integrity"

Panel on "Non-Destructive Testing for Reactor
Core Components and Pressure Vessels"

Specialists Meeting on "Assessment of
Engineering Significance of Embrittlement
Effects in Pressure Vessels"

IWG Consultancy on "Reliability of Reactor
Pressure Components"

Panel on "Experience and Techniques in
Repair of Reactor Components"

Panel on "Methods of Assessment for
Assuring Nuclear Power Stations' Reliability"

CRP on "Irradiation Embrittlement of Reactor
Pressure Vessel Steels"

Meeting of International Working Group on
Reliability of Reactor Pressure Components
(IWG-RRPC)

3-5 December 1975, Switzerland SPM on "Fracture Mechanics Applications:
Implications of Detected Flaws"

14. 29-31 March 1976, USA TCM on "Stress Corrosion Cracking Problems
in the Primary System of Nuclear Power
Plants



15. 17-18 May 1976, Czech Rep.

16. 19-21 May 1976, Czech Rep.

17. 25-27 April 1977, Japan

18. 20-22 June 1977, Sweden

19. 14-15 October 1977, Austria

20. 13-15 September 1978, Denmark

21. 21-25 October 1978, Sweden

22. 20-21 November 1978, Austria

23. 5-8 March 1979, Spain

24. 20-22 October 1980, Austria

25. 1-3 December 1980, Austria

26. 13-15 May 1981, Germany

27. 19-21 October 1981, Austria

28. 4-5 December 1981, Austria

29. 14-16 September 1982, Denmark

30. 22-26 November 1982, Austria

• 2 •

TCM on "Reactor Vessel Surveillance: Results
of Programmes Conducted and Proposals for
Revision"

IWG-RRPC Meeting

TCM on "Use of Nun-Destructive Testing
Techniques for In-Service Inspection of
Reactor Pressure Components"

TCM on : Operating Experience Relating to
Reliability of LWR Pressure Components"

IWG on "Reliability of Reactor Pressure
Components"

TCM on "Repair Aspects and Procedures"

SPM on "Periodic Inspection of Nuclear
Reactor Steel Pressure Vessels"

TCM on "Time and Load Dependent
Degradation of Reactor Pressure Bounding
Materials"

Meeting on "Trends in Reactor Pressure
Vessel Development"

SPM on "Environmental Factors Causing Pipe
Cracks and Degradation in Primary System
Components"

SPM on "Reliability Engineering and Lifetime
Assessment of Primary System Components"

SPM on "Sub-Critical Crack Growth"

SPM on "Radiation Embrittlement and
Surveillance of Reactor Pressure Vessel
Steels"

IWG-RRPC Meeting

SPM on "Repair Aspects and Procedures1'

Int. Symp. on "Water Chemistry and
Corrosion Problems of Nuclear Reactor
Systems and Components"



31. 14-16 December 1982, Austria

32. 21-25 March 1983, Germany

33. 12-15 May 1983, Italy

34. October 1983. Finland

35. February 1984, Austria

36. May 1984, Italy

37. 15-17 May 1985, Japan

38. 3-5 September 1985, Austria

39. 25-28 November 1985, Austria

40. 27-29 January 1986, Hungary

41. 27-30 May 1986, Czech. Rep.

42. February 1987, Austria

43. 27-29 May 1987, USA

44. 25-27 May 1988, Germany

45. 27-29 June 1988. Finland

46. 12-14 September 1988, Austria

47. October 1988, Austria

48. 5-9 June 1989, Czech. Rep.
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IWG-RRPC Meeting

Int. Symp. on "Reliability of Reactor Pressure
Components"

SPM on "Defect Detection and Sizing"

SPM on "Corrosion and Stress Corrosion of
Pressure Boundary Components"

SPM on "Radiation Embrittlement and
Surveillance of RPV Steels"

SPM on "Crack Initiation and Arrest Control
during Thermal Transients"

SPM on "Sub-Critical Crack Growth"

IWG-RRPC Meeting

SPM on "Recent Trends in the Development
of Primary Circuit Technology"

SPM on "Time and Load Dependent Material
Performance other than Irradiation Effects"

SPM on "Reactor Pressure Vessel Behaviour
under Transient Conditions Caused by
Thermal Shock"

IWG-RRPC Meeting

SPM on "Irradiation Embrittlement of RPV
Steels and Ageing"

SPM on "Fracture Mechanics Verification by
Large Scale Testing"

SPM on "Inspection of Austenitic Dissimilar
Materials and Welds"

SPM on "Corrosion and Erosion Aspects of
Pressure Boundary Components of LWR's"

IWG-RRPC Meeting

SPM on "Experience and Further
Improvement of In-Service Inspection methods



49. 24-26 October 1989, Argentina

50. 14-18 May 1990, Russia

51. 26-28 Sept. 1990, Hungary •

52. 10-12 October 1990, Sweden

53. 24-25 September 1990, Hungary

54. 23-26 Sept. 1991, Spain

55. 19-21 November 1991, UK

56. 17-19 February 1992, Austria

57. 25-29 May 1992, Hungary

58. 8-11 June 1992, Czech Rep.

59. 26-29 October 1992, USA

60. 20-23 Sept. 1993, France

61. 18-22 October 1993, Spain

62. 22-23 November 1993. Austria
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and Programmes of NPPs with Particular
Emphasis on On-Line Techniques"

SPM on "Residual Stresses in Structural
Materials and Components of NPPs"

SPM on "Sub-Critical Crack Growth"

SPM on "Radiation Embrittlement of Nuclear
Reactor Pressure Vessel Steels"

SPM on "Nuclear Power Plant Lifetime
Assurance"

CRP on "Optimization of Reactor Pressure
Vessel Surveillance Programmes and Their
Analysis"

SPM on "Nuclear Power Plant Components
Maintenance, Repair and Replacement for
Plant Life Management"

SPM on "Thermal and Mechanical
Degradation"

IWG-LMNPP(International Working Group on
Life Management of NPPs) Meeting

SPM on "Integrity of Pressure Components of
Reactor Systems"

SPM on "Experience in Monitoring Ageing
Phenomena for Improving NPP Availability"

SPM on "Fracture Mechanics Verification by
Large Scale Testing"

SPM on "Irradiation Embrittlement and
Optimization of Annealing"

SPM on "Steam Generator Problems and
Replacement"

CRP on "Optimization of Reactor Pressure
Vessel Surveillance Programmes and Their
Analysis"

63. 7-9 Februarv 1994. Austria IWG-LMNPP Meeting
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64. 8-10 March 1994, The Netherlnds SPM on "Non-Destructive Examination
Practices and Results"

65. 14-18 March 1994, Argentina SPM on "Advanced Structural Integrity
Assessment Procedures"

66. 19-23 September 1994, Ukraine SPM on "Erosion and Corrosion of Nucler
Power Plant Materials"

67. 15-17 November 1994, Japan SPM on "Technology for Lifetime
Management of Nuclear Power Plants"

mtlstiwg.li



Appendix 5

THE IAEA INTERNATIONAL DATABASE ON AGEING MANAGEMENT /<ND
LIFE EXTENSION OF REACTOR PRESSURE VESSEL

DRAFT

1. Establishment of International Database

1.1. In pursuit of Article III, paragraph A.3 of its Statute, the International Atomic Energy
Agency (hereinafter referred to as the "Agency") has established the International
Database on Ageing Management and Life Extension of Reactor Pressure Vessel
(RPV) Materials (hereinafter referred to as "International Database") in collaboration
with interested Agency Member States and organizations in Member States of the
Agency.

1.2. The International Database shall include data for plants with PWR (WWER) BWR,
gas-cooled reactors, pressurized heavy water reactors (PHWR) and test reactors.

1.3. The International Database shall compile data for unirradiated and irradiated reactor
pressure vessel materials. The database shall also include data on materials irradiated
and annealed and re-irradiated after annealing and include data on thermally aged
unirradiated materials.

1.4. Database of the results from the IAEA Coordinated Research Programme (CRP) on
Optimization of Reactor Pressure Vessel Surveillance Programmes (Phases 1, II, III)
shall be incorporated into the International Database. The Agency has a right of
access of its own to the CRP data for analysis and publication.

2. Membership

2.1 Membership in the International Database shall be restricted to States which are
Members of the Agency, and organizations in Member States, recognized by those
states, which are in possession of data relevant to the International Database.

2.2 To participate in the International Database an official request to this effect is to be
made by the appropriate Member State or organizations to the Director General of the
Agency. Such request shall include the information prescribed in section 2.3 below
and a commitment to fulfil the obligations laid down in Section 4.1-4 below. Those
States and organizations which are accepted by the Agency are hereinafter referred
to as International Database Members.

2.3 An intended member of the International Database shall provide together with the
application for membership to the Agency the following information from the NPPs
to be included in the database:

number of units
types of reactors
number of irradiated capsules/sets
number of irradiated specimens tested



type of specimens tested
future trend of data provided to the Agency f
year - number of capsules/sets - number of specimens ^i

2.4. Every Member State of the Agency which is a member of the International Database
shall appoint a Liaison Officer to act as a focal point. An Alternate Liaison Officer
may also be appointed.

2.5, Each International Database member fulfilling its responsibilities as laid down in
Section 4 below shall have the same rights and privileges in the database.

3. Objectives of the International Database

3.1. The International Database shall facilitate:

defining more closely the reactor pressure vessel lifetime by reducing the
uncertainty of the existing assessments.

making predictions of future performance and remaining service life of the
reactor pressure vessel, and provide a basis for timely implementation of
mitigation measures such as flux reduction or annealing.

identifying emerging embrittlement and ageing effects before their impact on
vessel safety, reliability and service life.

identifying and evaluating the effects of operating conditions outside the range
of existing data for the purpose of extrapolation and improved mechanistic
modeling.

supplementing or confirming reliability of prediction methods for vessels with
inadequate or incomplete material surveillance programmes.

providing comprehensive information on plant operating experience of
different plants and vessel materials as input for decisions concerning
continued operation and license extensions of NPPs.

providing improved feedback for designers on the performance of reactor
pressure vessel materials under actual service conditions and to giVe guidance
in the design of future plants.

3.2 The International Database shall assist:

safety authorities in preparing more advanced and precise design curves for
reactor pressure vessels materials damage behaviour and decrease the
conservatism while still ensuring the necessary and reliable safety margins as
well as helping within licensing processes and safety reports and analysis.

designers in receiving more generalized data on materials behaviour during •
reactor operation to be able to compare design and actual lifetimes as well as
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in supporting tlicir proposals for necessary upgrading or mitigation activities.

utilities in a more sophisticated and more supportive analysis of individual
surveillance data or even in providing necessary data (based on principle of
similarities) for reactor pressure vessel lifetime assessment and extension.

researchers in obtaining a better understanding of damage mechanisms as well
as in understanding the role of individual parameters.

4. Responsibilities of International Database members:

4.1, A member of the International Database shall be responsible for:

4.1.1. the collection, categorization, indexing, abstracting and related preparation of reactor
pressure vessel material data on a "best efforts basis" as well as data validation at its
own expense and without any financial or other obligations to the IAEA or other
members;

4.1.2. providing the Agency with the full text of each item in Section 4.1.1 in a format to
be jointly determined with the Agency and prepared to a standard specification,
provided that there is no prohibition on the transfer of such information;

4.1.3. contributing advice and recommendations on matters relating to the maintenance,
improvement and development of die International Database;

4.1.4. providing information services to and monitoring contact with, to the extent
practicable, users of the database within its territory and representing user's news at
meetings of the International Database;

4.1.5. obtaining clearance from the Agency International Database members before
providing information derived from the Internationa] Database to non-members of the
Database;

4.1.6 provision of a first set of data for inclusion in the International Database within six
(6) months of membership.

5. Management of tiie International Database

5.1. Secretariat functions for the International Database

5.1.1. The Agency shall provide the secretariat functions for the International Database with
most functions being carried out by the Division of Nuclear Power. The secretariat
functions shall be carried out in accordance with the Agency's policies, procedures,
channels of audiority and Financial Regulations and Rules.
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5.1.3. The principal functions of the secretariat are: ^

5.1.3.1. the management of the International Database to ensure that its rules and
procedures are correctly and efficiently implemented and to take necessary
actions for the efficient operation and continued improvement of the Database.
The Secretariat shall take into account the interests of all members in
managing the operation of the International Database;

5.1.3.2. the integration of input from members into die International Database file
including identification and correction of errors;

5.1.3.3. the developments, in consultation widi Database members, and the subsequent
updating and maintenance of all the authorizations, standards, formats,
definitions, rules, procedures and guidelines to be used foi the preparation and
processing of input and for the creation and utilization of output;

5.1.3.4. the training, upon request, of Members' personnel in thé preparation of input
and utilization of output;

5.1.3.5. the preparation of input of literature published by the Agency and other UN
organizations;

5.1.3.6. arranging meetings of the Steering Committee of the International Database. ('

5.1.3.7. subject to the annual budgetary approvals of the principal organs financing the
Database;

5.1.3.8. preparation and custody of a register of members. The register shall be
updated regularly.

6. Access to the International Database

6.1. Members of die International Database who have fulfilled all me requirements
specified herein and have supplied data shall have full access to all non-confidential
information from the International Database. The Agency may release information
from the Databases to non-members only after obtaining clearance from the data
supplier.

6.2. Members who have access to the International Database shall use the data for their
own analysis or evaluation and shall inform the Agency of such use by sending a draft
report paper prior to its publication for clearance.
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6.3. Each Database Member shall identify which data amongst those provided as input into
the International Database shall be treated as confidential. If no express indication
is made, the Agency shall treat data in shaded areas of a proposed data format as
confidential.

6.4. The- Agency shall prepare a coding system to protect confidential data. The
coding/decoding list shall be retained by the Agency. A Database Member may, at
its option, prepare the coding system for its confidential information.

6.5. Transfer of confidential data from a Member to the Agency shall be voluntary. -

6.6. Access to confidential data shall be through the Agency. Such data can only be
released with the express approval of the Member who originated it.

6.7. The Agency shall have the same rights of access to the International Database as a
Member, The Agency may use non-confidential data in the International Database
for elaborating guidance and recommendations for developing countries without
releasing the data.

7. Steering Committee

7.1. There shall be a Steering Committee made up of one representative from each
Members State of the International Database appointed by the appropriate national
authority of the Member State.

7.2. Members of the Steering Committee shall elect from among themselves a chairman
who shall be approved by the Director General of the Agency and hold office for
three years.

7.3. Regular meetings of the Steering Committee shall be held once a year. The
programme of the Committee shall be the:

evaluation of an annual progress report prepared by the Agency;

recommendations on the procedures for regulating the operation of the
Database;

preparation of a progress report for the Agency's International Working Group
on Lifetime Management of Nuclear Power Plants (IWG-LMNPP) meetings;
and

discussion of proposals from Members of the International Database.

7.4. Prior to the take-off of the Steering Committee, the ad-hoc group nominated by the
International Working Group on Life Management of Nuclear Power Plants shall
perform the duties of the Steering Committee.



8. Technical Matters

8.1. Technical specifications and requirements are given in the Appendix 1 "Description
of International Database on Ageing Management and Life Extension of Reactor
Pressure Vessel Materials" in the IAEA Report IWG-LMNPP - 94/6 "International
Database on Ageing Management and Life Extension - Database Specification".

8.2. Data Collection

Three different ways for data gathering are offered for the participants:

Method 1 To Gather Data from the Already Existing Databases

The Agency provides the already existing database in original format on diskette (E-
mail, CD, diskette etc.) for the International Database.

The Agency checks whether that database can be used and converted into the
International Database. The databases will be divided into three groups.

(a) Databases which can be used without any difficulty or supplementary
information.
In this case the Agency converts the data by using converting software, and
manual Agency's methods. The data put into the format will be sent back to
the representative of the Member for verification and for local use.

(b) With supplementary information
In this case the Agency contacts the representative or the Member and they
come to an agreement on supplying the supplementary data. Then the process
is die same as in case (a).

(c) If the offered database cannot be converted into the International Database or
the conversion is too difficult or time consuming, the Agency and the

• representative of the data owner will elaborate the suggestion how to solve die
special unique difficulties.

Method II To Collect the Data in the International Database Format

The International Database will be written in dBase. The dBase format (DBF files)
will be provided on diskettes to the Members, International Database manuals will be
supplied too. The Members convert or type in their own data into the International
Database and send back to the Agency. This method is recommended for those
Members who still do not have their own database, or wish to use the Agency format.



Method J i t To Collect the Data on Sheets

Data acquisition sheets are also provided. This method can be used by laboratories
or utilities providing only limited number of data (e.g. new data from a certain
surveillance programme or research programme). Those data will by typed in by the
Agency and sent back to the Member for verification.

8.3. Design/Format of International Database

The database design shall be divided into three different categories:

1. Raw data (data received from the Members)
2. Qualified data (data which have been checked for error)
3. Processed data (data which are ready for use)

The data entries of each of these categories shall be stored separately. The
identification of the source of raw data shall be protected.

8.4. Data Qualification

Following c*ata compilation, an independent data qualification must be performed.
This task requires that all data in die International Database be reviewed for adequacy
and accuracy. Confidence levels should be established for each data set; low-
confidence data should be identified and should undergo a more diorough review.

8.5. Data Processing and Validation

Data from the contributors shall be validated, restructured, statistically evaluated and
provided according to the needs of the Database Members. Raw data shall be
processed to conform to the needs of the Database Members and the database
specifications. The data provided by die Database Members shall be qualified using
criteria which will be developed having been approved by the Steering Committee.

8.6. International Database Maintenance

8.6.1. The task of International Database maintenance involves continuous updating to
include new information into the database and providing support to the various
Database Members. During the first three (3) years updated diskettes with all data
shall be supplied yearly to all Database Members having the right for data access.
After three (3) years the Steering Committee shall recommend the data distribution
frequency. The Agency shall provide for special request of the Database Members.

8.6.2. The Database Members shall obtain the updated diskettes at any time from the
Agency. Upon an agreement with die Agency sorted data can also be supplied to the
Database Members.



8.7. Documentation

IAEA Report IWG-LMNPP-94/6, Appendix 1 shall serve as a main technical
documentation for data collection and keeping as well as its maintenance. This
documentation shall also be updated as a new data or database capabilities become
available.

8.8. Quality Assurance

8.8.1. The data to be collected, die responsibilities for data collection, qualification and all
other tasks involved have to be clearly defined and periodically reviewed and
confirmed by the Steering Committee.

8.8.2. Data shall be screened for completeness, correctness and consistency of content. It
is very important that Database Members interact on a regular basis with the Agency
and other Database Members. Independent regular Quality Assurance audits of all
aspects of the Database shall be undertaken.

8.8.3. For detailed specific quality assurance programmes and procedures, the IAEA Safety
Guide 50-SG-QA2 shall be followed.

9. Change of Status

If the Agency, on the recommendation of the Steering Committee, decides liiat a
Database Member is not adequately fulfilling its responsibilities as laid out in Section
4 above, discussions will be initiated and a concerted effort made to bring die
Database Member into compliance. A Database Member that has not adequately
fulfilled its responsibilities as laid out in Section 4 above for two years, shall forfeit
its privileges as given in Section 6 above, except in cases where the Agency, on the
recommendation of the Steering Committee, is satisfied that the failure is due to
conditions beyond die control of die Database Member. The Database Member will
retain its right as laid out in Section 4 above until a decision to die contrary is taken
in accordance widi this Section.

1995-03-27
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Appendix 6

TRS: NUCLEAR POWER PLANT LIFETIME
THE OWNER'S POINT OF VIEW

FOREWORD

outline methodology, but :
to limit to water reactors of PWR(incl.WWER),BWR and
CANDU, only
to add : to whom the TRS is addressed
relation between components integrity and NPP safety

1. OVERVIEW ON PLANT LIFETIME MANAGEMENT

1.1 Significance of PLIM to NPPs
including aspects of PLIM (technical,economical, safety,
ecological, political/human relations)

1.2 State of the art = today's knowledge and understanding
incl.design, manufacturing and operational aspects

1.3 Definitions - see EPRI terminology
to add: lifetime (graph from Database manual)

PLIM
Categorisation of components

1.4 General approach and procedures
see flow-chart in Database manual
lists of key components
Japan, US NRC, France, CANDU, Russia

1.5 International programmes and related activities
IAEA: IWG LMNPP, pilot studies, safety margins reports
OECD/EC
EPRI
references to international/main national reports/papers

1.6 Scope of the report
short description of individual chapters
why they were chosen
links between chapters

2. SURVEY OF AGEING MECHANISMS RELATED TO NPPs

2.1 Definition of physical ageing phenomena
graph : stressors/mechanisms/consequences

2.2 Manufacturing aspects of ageing
(e.g. effect of initial conditions)

2.3 Service (operational) conditions of NPPs



1A Definition of stressors *•
2.5 Ageing mechanisms specific to NPPs (.

(single, multiple - synergism)
2.6 Consequences of ageing mechanisms to components behaviour
2.7 Ageing analysis of typically key components

flow-chart based on 2.3.-2.6.
threshold values of stressors to be effective
role of databases (NPP/ national/ international/ IAEA
international)

3. METHODS OF IDENTIFYING AGEING IN SERVICE

3.1 Purpose
3.1.1 To detect changes from original plant operating parameters
3.1.2 To detect degradation in materials, equipments and systems and to

assess rate of degradation
3.1.3 To detect existance of degradation mechanisms others than those

visualised in design.
3.1.4 To assess safety margins.

3.2 Methods of monitoring.
3.2.1 Preoperational and in-service on-line monitoring (.
3.2.2 Pre-service and in-service inspection

(choice of base line measurements methodology)
3.2.3 Testing and surveillance programmes

(including archive materials)
3.2.4 Documentation of operating and maintanenance history
3.2.5 Data reduction and documentation

(International database and dissemination)
3.2.6 Description of monitoring techniques
3.2.7 Need for new techniques and advanced methods (inchsampling

etc.)

3.3 Life Assessment
3.3.1 Identification of ageing mechanisms during service

(based on table from Chapter 2)
3.3.2 Integration of damage and assessment of residual lifetime
3.3.3 Assessment of margins

normal operation
accident conditions (DBA, BDBA)

3.4. Role of R & D
Give some examples to illustrate the point being made



4. MITIGATION OF AGEING EFFECTS

4.1 Augmented surveillance
4.2 Reduction of rate of damage through changes in operational

strategy or modifications
4.3 Changes in inspection and preventive maintenance schedule
4.4 Modification

removal from service
addition of new component

4.5 Repairs including annealing of damage (restoration)
4.6 Replacement of component
4.7 Safety assessment of modification
4.8 Qualification and requalifiction
4.9 Man-Rem reduction/optimisation

5. SAFETY ASPECTS OF AGEING

5.1 Safety perspective:
ageing in NPP must be managed to ensure the availability of
required safety functions throughout the plant service
this requires: dealing with physical degradation of plant systems,
structures and components (SSCs) as well as their obsolescence,
both of which are likely to occur during plant life

5.2 Physical ageing and non-physical ageing:
explain meaing of these terms and identify related safety
aspects/concerns

5.3 Safety objectives :
identify safety objectives relating to both physical ageing and non-
physical ageing

5.4 Responsibilities for achievement of safety objectives:
a) plant owners/operators have the primary responsibility
b) regulators are responsible for safety verification

5.5 Approach to managing safety aspects of ageing:
a) systematic ageing management programme
b) periodic safety review

6. ECONOMIC CONSIDERATIONS IN PLANT LIFE
MANAGEMENT

1. Composition of nuclear electricity generation costs in different
economic environments (capital charges, fixed and variable fuel
and O&M costs)

levelized (lifetime) costs



short-term marginal costs
medium-term marginal costs

2. Comparison to alternative.generation
current situation
medium term

3. Benefit/loss considerations
incentives to operate at a high capacity factor and to extend
plant life
impacts of low availability and of premature shutdown.

4. Life management activities and costs
maintenance (normal, preventive, corrective)
mitigation
repair
replacement
outage cost
limit for total cost of refurbishment

7. LICENSING AND REGULATORY ASPECTS

7.1 Check for occurrence for a problem
7.2 Assessment of safety impact of an observed degradation
7.3 Safety assessment of a repair
7.4 Justification of life extension airising from a revised strategy

8. PLANT LIFE MANAGEMENT STRATEGIES FOR
DIFFERENT REACTOR SYSTEMS

This chapter should be limited to the water reactors. The gas-
cooled, RBMK, fast breeder and other reactors should be excluded due
to their relative small number and specific technical features.

The chapter will be divided for four sections:

8.1 Introduction. Should include the common features of different
reactors discussed below, and a list of common key components.

8.2 PWR-s (including the WWER-s)
8.3 BWR-s
8.4 PHWR-s (Candu and others)

Each section should include:
• general description of system and operational conditions



• categorization of components (could be different for each
country)

• list of key components/systems
• ageing mechanism for key components
• systems for life management
• life management programmes, preventive maintenance
• case studies
• methods of monitoring specific components
• record keeping, data store
• specific actions for each component.
• cost benefit of different solutions
• type specific features

* old reactors (question relicensing)
* new generation (life management for long period)

Indicative list of key components to be considered

A. PWR-s

* Reactor pressure vessel
* RPV internals
* Reactor coolant system piping
* Reactor coolant pump
* Steam generator
* Pressurizer
* Safety injection accumulator
* Control rod drive mechanism (CRDM)
* Containment structure
* Containment penetrations
* RPV supports
* Spent fuel pool
* Control room and instrumentation control
* Main turbine and generator
* Emergency diesel generator
* Electrical cables
* Transformers
* Secondary piping

B. BWR-s

* Reactor pressure vessel and safe ends.
* RPV internals
* Reactor coolant system piping



* Reactor codant pump .
* Control rod drive housing y
* Containment structure
* Containment penetrations
* RPV supports
* Spent fuel pool
* Control room and instrumentation control
* Main turbine and generator
* Emergency diesel generator
* Electrical cables
* Transformers
* Secondary piping
* Drywell metal shell

C. PHWR-s (Candu and others)

* Fuel channels
* Steam generator including internals
* Calandria vessel
* Primary piping
* Secondary piping
* Vacuum building (
* Calandria Vault and end-shield cooling systems
* Cables (power, control, and instrument cables)
* Electromechanical systems
* Reactor building
* Turbines
* Generator
* Cooling water intake structure
* Refuelling machine
* Spent fuel pool

9. NATIONAL PERSPECTIVES

* general national NPP description (number of units, type, age)
* current scenario
* life management programs
* methodology
* preventive maintanence and mitigation
* operational experience
* significant events
* backfitting programmes (e.g. steam generator replacement, /

annealing etc.)



international programmes
licensing approach
case studies

7
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List of MeetmfîS_9iZ2fi
Appendix 7

Title

1. Consultancy on Guidelines for the Development of
the International Reactor Materials Surveillance
Database

2. SPM on Cracking in PWR, RPV Head Penetrations

3. SPM on Irradiation Embrittlement and Mitigation

4. SPM on Optimized In-Service Inspection
Programmes and Reduction of Maintenance Costs -
Utility Experience

5. SPM on Steam Generator Repair and
Replacement, Practices and Lessons Learned

6. Consultancy on Maximizine Operational Lifetime -
the Owners Point of View

7. AGM on Maximizing Operational Lifetime - the
Owners Point of View

8.Consultancv on Optimizine Water Chemistrv for
Successful Corrosion Control (in co-op with NENF)

9. Consultancy on Maximizing Operational Lifetime -
the Owners Point of View

10. Consultancy on Ageing Mechanisms. Degradation
i Monitoring and Management of Concrete Structures

11. AGM on Ageing Mechanisms, Degradation
Monitoring and Management of Concrete Structures

12. Consultancy on Ageing Mechanisms. Degradation
Monitoring and Management of Concrete Structures

13. IWG meeting on Life Management in NPPs

14. CRP on Management of Ageing of Reactor
Pressure Vessel Primary Nozzle (jointly with NENS)

Venue

Moscow

USA

Finland

VIC

Date

6-8 March
1995

2-4
May 1995

23-26 Oct.
1995

1996

1996

May, 1995

20-23.02.
1995

1996

1996

1995

1996

1996

1996

1996

lstmtgs.li
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INTERNATIONAL ATOMIC ENERGY AGENCY

INTERNATIONAL WORKING GROUP
on

LIFE MANAGEMENT of NUCLEAR POWER PLANTS

SPECIALISTS MEETING
on

CRACKING IN LWR RPV

HEAD PENETRATIONS

Philadelphia, USA

2 - 4 May 1995

INFORMATION SHEET



Name:

• 5 -

INTERNATIONAL ATOMIC ENERGY AGENCY

Specialists' Meeting on

Cracking in LWR RPV Head Penetrations"

USA, 2 - 4 May 1995

To be sent to the competent official authority (Ministry of Foreign
Affairs or National Atomic Energy Authority) for transmission to:
Mr. L. Ianko, International Atomic Energy Agency,
P.O. Box 100, Vienna International Centre, ,
A-1400 Vienna, Austria, by 1 April 1995 ;

PARTICIPATION FORM

Title: (position).

Institution:

Mailing Address:.

Telephone:.

Telex:

Telefax:

I intend to present a paper (Yes) (No) with the following title:

Date. Signature.
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INTERNATIONAL ATOMIC ENERGY AGENCY

Accommodation Booking Form

Specialists Meeting on

Cracking in LWR RPV Head Penetrations

USA, 2 - 4 May 1995

To be sent by 1 April 1995 to: Wyndhain Franklin Plaza Hotel
17th & Race Streets
Philadelphia, Pennsylvania 19103

Tel: (215) 448-2798
Fax: (215) 448-2864

Name:

Institute/Org./Company:
Country: ,
Full
Address: '

Telephone: .Telefax:
Please reserve Single Room Double Room
from (arrival date) to (departure date)

(Signature)
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1. Introduction

The structural safety and integrity of nuclear power plants is largely dependent
on the design of structures and materials which has been decided prior to the
construction. Planning alone cannot guarantee the safety operation of the power plant
throughout its life. The materials are deteriorated due to the mechanical and
environmental (neutron irradiation, feedwater of primary and secondary circuits) effects.
The safe use of mechanical components and structures requires continuous monitoring
during the operational life of the plant.

Research on structures and structural materials aims to prevent accidents and
unforeseen outages, and ensures the safe and reliable operation of equipment throughout
its planned life. At the same time, ways are being sought to extend the lifetime of
components.

2. Purpose of the Meeting ••

The Specialists Meeting on "Cracking in LWR RPV Head Penetrations" is
organized by the IAEA International Working Group on Life Management of Nuclear
Power Plants (IWG-LMNPP) and sponsored by the Oak Ridge National Laboratory and
the US Nuclear Regulatory Commission.

The purpose of the meeting is to review experience in the field of ensuring
adequate performance of reactor pressure vessel (RPV) heads and penetrations. The
scope will include:

1. Overview(s): Current issues and problem areas, their consequences, and remedies.
2. Operating Experience: Results of inspections interpretations, and applications.
3. Monitoring and Inspection Methods: Techniques used, qualification of techniques,

inspection reliability, and field experience.
4. Susceptibility Evaluations: Models for predicting suscepu'bility, operating

experience.
5. Structural Integrity Assessments: Flaw acceptance criteria, crack-grovvth rates,

boric acid corrosion evaluations, and risk/consequence evaluations.
6. Repair and Mitigation: Techniques, qualification and field experience.
7. Ongoing/Needed Research: Relative to Items 3 through 6 above.

Presentation should be aimed at better understanding of behaviour of reactor
component materials, to provide guidance and recommendations assuring reliability
adequate performance and directions for further investigations.

3. Participation

It is expected that the total number of participants will be approximately 50. Each
person wishing to participate in the meeting should be officially designated by the
relevant governmental authority (Ministry of Foreign Affairs or National Atomic Energy
Authority)
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Correspondence with regard to the meeting should be addressed to the Scientific (,
Secretary of the meeting:

Mr. L. Ianko
Division of Nuclear Power
International Atomic Energy Agency
Wagramerstrasse 5
P.O. Box 100
A-1400 Vienna, Austria
Tel: 2360 ext. 2797, Fax: 43 1 23 45 64, E-Mail:ianko @ nepol.iaea.or.at.

4. Organization of the Meeting

The meeting will be held from 2 to 4 May 1995 at the Headquarters of the
American Society for Testing Materials (ASTM), Headquarters Building Iftl6, Race
Street, Philadelphia, Pennsylvania 19103-1187, USA,

Organizing Committee

The following individuals are on the Organizing Committee for the meeting:

Dr. Claud E. Pugh Dr. Michael McNeil
ORNL U.S. NRC , /
P.O. Box 2009 Electrical, Mats, and Eng. Branch V
Mail Stop 8063 Mail Stop T10E10
Oak Ridge, TN 37831 Washington, DC 20555-0001

Tel: (615) 574-0422 Tel: (301) 415-6794
Fax: (615) 241-5005 Fax: (301) 415-5074
E-mail: pug@oml.gov E-mail: mbm@nrc,gov

Mr. L.M. Davies Mr. L. Ianko
Chairman of the IWG-LMNPP Division of Nuclear Power
176 Cumnor Hill International Atomic Energy Agency
Oxford, Oxon OX2 9PJ Wagramerstrasse 5
UK P.O. Box 100

A-1400 Vienna, Austria
Tel: +865 862119
Fax: +865 862119 Tel: 2360 ext. 2797

Fax: 43 1 23 45 64,
E-Mail:ianko @ nepol. iaea. or. at.

Any correspondence to the Organizing Committee should be addressed to
Dr. C. Pugh at:

ORNL
P.O.Box 2009
Oak Ridge, Mail Stop 8063
Tennessee 37831-8063, USA Tel: 615-574-0717, Fax: 615-241-5005
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INTERNATIONAL ATOMIC ENERGY AGENCY

INTERNATIONAL WORKING GROUP
on

LIFE MANAGEMENT of NUCLEAR POWER PLANTS

SPECIALISTS MEETING
on

IRRADIATION EMBRITTLEMENT

AND MITIGATION

Finland, Espoo

23 -26 October 1995

INFORMATION SHEET



1. Introduction f

More than three-quarters of the world's nuclear power stations use steel pressure
vessels to house the reactor core. Successful and safe performance of these power
stations during their lifetime depends, to a large extent, on the reliability of the steel
pressure vessels. Reactor steel pressure vessels are subjected to neutron radiation during
operation. The effect of this radiation on the pressure vessel steel is manifested by an
increase in yield strength, hardening, a shift in brittle-ductile transition temperature and
a decrease in ductiiity. Safety assessments are carried out to safeguard against pressure
vessel failure.

Amelioration of neutron irradiation effects has been implemented in some power
plants. Utilities, research organizations and regulatory bodies in many countries are
actively involved in assessing the effects of neutron radiation on the properties of
pressure vessel steels.

2. Purpose of the Meeting

The Specialists' Meeting on "Irradiation Embriulement and Mitigation" is
organized by the IAEA International Working Group on Life Management of Nuclear
Power Plants.

The purpose of the Meeting is to provide an international forum for discussion
on recent results in research and utility experience on: . /

radiation damage and its surveillance,
annealing and re-embriulement of PWR, WWER, and BWR reactor
pressure vessel materials.

Papers are expected to focus on the following areas:

mechanism of radiation damage,
• . effects of operating parameters (flux, temperature, time etc.),
- •' results from surveillance programmes and their analysis,
- ' fracture mechanics testing and evaluation,

annealing and optimization of the process,
re-embrittlement after annealing.

Presentation should be aimed at better understanding of radiation damage,
annealing and re-irradiation behaviour of reactor pressure vessels materials, to provide
guidance and recommendations for optimization of annealing and surveillance
programmes and directions for further investigations.

3. Participation

It is expected that the total number of participants will be approximately 50. Each



person wishing to participate in the meeting should be officially designated by the
relevant governmental authority (Ministry of Foreign Affairs or National Atomic Energy
Authority).

Correspondence with regard to the meeting should be addressed to the Scientific
Secretary of the meeting:

Mr. L Ianko
Division of Nuclear Power
International Atomic Energy Agency
Wagramerstrasse 5
P.O. Box 100
A-1400 Vienna, Austria
Tel: 2360 - 2797
Fax: 43 1 23 45 64

E-mail: ianko @ nepol. iaea.or.at

4. Organization of the Meeting

The meeting will be held from 23 to 26 October 1995 in Espoo, Finland.

Organizing Committee

The following individuals are on the Organizing Committee for the meeting:
Pr. K. Tôrrônen (Committee Chairman)
VTT Manufacturing Technology (Finland)

Acad. L.M. Davies
Chairman, IAEA International Working Group on Life Management of
Nuclear Power Plants, (UK)

Mr. R. Rintamaa
VTT Manufacturing Technology (Finland)

Mr. K. Wallin
VTT Manufacturing Technology (Finland)

Mr. M. Valo
VTT Manufacturing Technology (Finland)

Mr. T. Planman
VTT Manufacturing Technology (Finland)

Mr. R. Ahlstrand
IVO International (Finland)

Mr. M. Ojanen
Finnish Centre for Radiation and Nuclear Safety (Finland)



Mr. LIanko
Scientific Secretary
(IAEA)
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c

Any correspondence with the Organizing Committee should be addressed to:

Mr. K. Tôrrônen
Head of Materials and Structural Integrity Research
VTT Manufacturing Technology
P.O. Box 1704
FIN-02044 VTT
Finland

Tel: +358 0 456 6840 - Fax: +358 0 456 7002
E-mail: kari. torronen @ vtt. fi

5. Abstracts and Papers

Presentation of papers will be selected on the basis of abstracts which will be
processed as received. Any individual requiring an early confirmation of acceptance of
his presentation is encouraged to submit his abstract as soon as possible. The abstract
must not exceed three single-spaced pages. All abstracts must be received not later than
1 September 1995. Two copies of the abstract should be mailed to:

Mr. L. Ianko
Division of Nuclear Power
International Atomic Energy Agency
Wagramerstrasse 5
P.O. Box 100
A-1400 Vienna, Austria

: Tel: 2360 - 2797
Fax: 43 1 23 45 64
E-mail: ianko @ nepol. iaea.or.at

Those authors who are notified of acceptance and wish to publish their full-length
papers in the proceedings should submit 1 original typed and two copies of the
completed paper no later than 1 October 1995 to:

Mr. K. Tôrrônen
Head of Materials and Structural Integrity Research
VTT Manufacturing Technology
P.O. Box 1704
FIN-02044 VTT
Finland
Tel: +358 0 456 6840 - Fax: +358 0 456 7002,



- 4 -

The manuscript should be typed single spaced on A4 format or 8.5 by 11 ins paper
and should include original illustrations and glossy prints of the photographs. Top,
bottom, right, and left margin should be 24 mm-es (1 inch).

The programme of the meeting will be distributed to the participants.

The optimum size of a paper is approximately 5000 words, or about 12 types
pages including original illustrations and glossy prints. Sharp black and white
photographs may be included.

On the first page the title of the paper, the author's name and address should be
printed according to the following format:

TITLE OF THE PAPER

by
Mr. JOHN NO NAME', GEORGE YOUNG", etc.
'Company, ZIP code; town; street; country
* "Institution, ZIP code; town; street; country

ABSTRACT. Should consist of 150 words, summarize the objectives and
conclusions as specifically as possible.
Keywords:

Text supplied in ASCII format or edited by any internationally used text editor
(Word Perfect, Microsoft Word etc.) and figures supplied PIC, PCX, or TIF format on
diskettes are highly desired.

The proceedings including all of the papers which arrive before 10 August (final
deadline)1 will be printed and offered to the participants free of charge.

Further information on proceedings and manuscript format requirements will be
sent to the authors together with the acceptance of their contribution.

Late manuscripts must be carried in fifty copies by the author.

6. Working language

The working language of the meeting will be English.



•7$

- 5 -

7. Technical facilities

Overhead and slide projectors can be used.

8. Visas

Designated participants who require a visa to enter Finland should submit the
necessary application to the nearest diplomatic or consular representative of" Finland.

9. Accommodation

A block of rooms has been reserved at Hotel Torni in Helsinki and at Hotel
Dipoli in Espoo. The participants should make their reservation directly to the hotel
latest by 6th October, 1995. Accomodation cannot be guaranteed after that date. While
making the reservation please give the following reference to the hotel: VTT/1AEA.



Name:

Title: (position).

Institution:

Mailing Address:.

"7?
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Specialists' Meeting on

Irradiation Embrittlement and Mitigation

23 -26 October 1995, Espoo, Finland

To be sent to the competent official authority (Ministry of Foreign
Affairs or National Atomic Energy Authority) for transmission to:
Mr. L Ianko, International Atomic Energy Agency,
P.O. Box 100, Vienna International Centre,
A-1400 Vienna, Austria, by 1 September 1995

PARTICIPATION FORM

Telephone:.

Telex: /

Telefax:

I intend to present a paper (Yes)

The title of my paper is:

(No) with the following title

Note: Two copies of the Abstract of your paper, should be attached.

Date. Signature.
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Specialists Meeting on

Irradiation Embrittlement and Mitigation

23-26 October 1995, Espoo, Finland

ACCOMMODATION FORM
To be sent by 6 October 1995 to the hotel

NAME:

COMPANY NAME:.

COMPLETE ADDRESS:

FIRST NAME:

TEL:

PLEASE RESERVE:

HOTEL TORNI •

FROM (arrival date).

FAX: TELEX:

ROOMS.

HOTEL DIPOLI •

_TO (departure date).

Date: Signature.
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1. Hotel Tarni, located in the City of Helsinki (Central location, close to the bus
station; 20 min bus ride to the meeting place)

Address: Yrjonkatu 26, 00101 Helsinki, Finland
Tel: +358 0 131 131
Fax: +358 0 131 1361

Price/night: single FIM 550 incl. breakfast + tax
double FIM 750 "

2. Hotel Dipoli, located within walking distance to the meeting place in Espoo (9km
from downtown Helsinki)

Address: Otaranta, 02150 Espoo, Finland
Tel: +358 0 435 811
Fax: +358 0 466 693

Price/night: single FIM 430 incl. breakfast + tax
double FIM 540 "


