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FOREWORD

The Tenth Annual Meeting of the IAEA International Working Group
on Fast Reactors was held at the IAEA Headquarters in Vienna, Austria,
from 29 March to 1 April 1977.

The Summary Report (Part I) contains the Minutes of the Meeting.

The Summary Report (Part II) contains the papers which review the
national programme in the field of LMFBRs and other presentations at the
Meeting.

The Summary Report (Part III) contains the discussions on the review
of the national programmes.
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SUMMARY REPORT

International Atomic Energy Agency

International Working Group on Fast Reactors

Tenth Annual Meeting

29 March-1 April 1977

1. Introduction

The Tenth Meeting of the IWGFR was held, in accordance with the

recommendation of the previous AGM, at the IAEA Headquarters in Vienna,

from 29 March to 1 April, 1977. The meeting was attended by the Member

States of the group; Prance, the Federal Republic of Germany, Italy, Japan,

the United Kingdom, the Union of Soviet Socialist Republics and the United

States of America, as well as by representatives from CEC and OECD.

The Meeting was opened by Mr. J. A. Larrimore, Acting Director, IAEA

Division of Nuclear Power and Reactors. He introduced new attendees to the

10th AGM.

The List of Participants is attached to the Summary Report (Appendix 1).

The Meeting was presided over by Dr. U. Daunert, the Federal Republic of Germany.

The Agenda and time schedule of the Meeting are given in Appendix 2 and

the items were discussed in turn; recommendations were made to the IAEA where

appropriate.

2. Approval of the Minutes of the Ninth Meeting (item la)

The Chairman suggested the approval of the Minutes of the Ninth Annual

IWGFR Meeting. It was so agreed.

3. Report by the Scientific Secretary (item lb)

The Review of the IWGFR activities for the period since the Ninth Annual

Meeting of the IWGFR was distributed in advance amongst the members of the Group

and the Scientific Secretary mentioned only the changes which took place during

the time after the distribution of the Review. The final version of the Review

is given in Appendix 3.

4. The IWGFR Terms of Reference (item lc)

The IWGFR members discussed and reviewed the IWGFR Terms of Reference.

An amended version, which was agreed upon by all the members, is given in

Appendix 4.

The Scientific Secretary will inform the IWGFR members of the result <

of the Director General's consideration of the amended IWGFR Terms of Reference.

5. Review of General Recommendations concerning arrangements for
Specialists' Meetings (technical committee meetings)(item Id)

General Recommendations concerning arrangements for Specialists'

Meetings which was agreed upon by all the members are given in Appendix 5-

It was agreed that each member of the Group would try to restrict the number

of experts being sent from his country to the Specialists' Meetings to two.

6. Preparation and Distribution of Minutes and Reports

General recommendations concerning preparation and distribution of T'-.'I1^

minutes and reports are given in Appendix 6.

7. International Conference on Nuclear Power and Its Fuel Cycle,
May 2-13, 1977. Salzburg, Austria (item 2a)

Mr. Larrimore informed the IWGFR about the scope of the programme

concerning fast reactors to be covered by the Salzburg Conference and he

distributed the provisional programme of this conference amongst the attendees

of the 10th AGM. It was noted that the recommendations made at the 9*h AGM

of the IWGFR in March 1976 concerning papers on fast reactor safety had not

been followed as much as had been hoped.

8. IAEA Symposium on the Design, Construction and Operating Experience of
Demonstration Fast Power Reactors, April 10-14, 1978, Bologna,Italy(Item 2b)

The IWGFR members discussed and reviewed a Preliminary Programme for the

Symposium and an amended programme which was agreed upon by all the members is

given in Appendix "\.

It was agreed that each IWGFR member would try to assure that papers

proposed by his national delegation/within the scope of the proposed programme.

It was recommended that the paper selection committee should consist of

corresponding members proposed by the IWGFR members. It is currently planned

that the Committee will meet at the IAEA Headquarters in Vienna, Austria in

October 1977. Each corresponding member will take part at this meeting or send

his comments and proposals. The Agency will not pay travel and subsistance costs

for the participants of the selection committee. Each member of the IWGFR will

inform the Scientific Secretary of the name and mailing address of his correspond-

ing member for the paper selection Committee for the Bologna Symposium by 1 June,

1977. rt was agreed that the keynote address should be entitled the "Role of

fast reactors; past, present and future" (or similar) and that it should include

discussion of the role of fast breeders in the future energy supply and factors

influencing the public acceptance of fast reactors.



The Members of the IWGFR will send a letter to the Scientific Secretary-

proposing names and mailing addresses of experts for the keynote address.

The IWGFR recommended that it would be desirable if the countries

with major fast reactor programmes could provide the following papers:

1. A short paper summarising the successful operation of fast reactors in the

country up to the present time* This paper will be used as a basis for the

presentation in Session I by a rapporteur of a summary paper on operational

experience.

2. A short paper summarising the future plans for the design and construction

of fast reactor power stations in the country. This paper will be used as

a basis for the presentation in the final session of the conference of a

summary by a rapporteur of future plans.

3. A short paper (presentation time 5-10 minutes) giving an overall view of the

fast reactor status in the country including points covered by papers 1 & 2

which you particularly want to stress and also any additional points relevant

to the development of fast reactors. These papers will be presented on the

first morning by invited speakers.

4. Up to five papers on topics listed below, summarising experience gained in the

design, construction, commissioning and operation of the prototype reactors, and,

where relevant to future power reactors, other fast reactors. Particular

emphasis should be placed on showing how the lessons learnt should influence

the future designs of fast reactor power stations.

The topics for the five papers should be:

Paper (a) Measurements of safety parameters (eg., power coefficients) and

operational experience relevant to future power reactors (eg., avoidance

of fuel reloading errors, reliability of control rods)

Paper (b) The primary circuit (including pumps and intermediate heat exchangers)

Paper (c) The secondary circuit (including steam generators)

Paper (d) Core & Fuel Performance

Paper (e) Other topics, including relevant experience on fuel handling techniques

and equipment, control and instrumentation, maintenance techniques,

gas blanket and sodium coolant systems, ancillary equipment.

The first three papers will be considered to be invited papers; the papers

under point 4 should be contributed papers which will be reviewed by the paper

selection committee.

9. IAEA Symposium on Fast Neutron Physics: Application to Fission and
Fusion, 1979. fit em 2c)

Mr. Larrimore informed the IWGFR that the IAEA is planning to hold

this symposium in 1979 and asked the IWGFR for their recommendations

regarding scope, sponsorship, location and dates for the symposium.

It was agreed that the scope of the conference appears to be too broad and

the proposed symposium, if the IAEA wants to receive the IWGFR's

recommendations and possible support, should be concentrated on fast

reactor physics and its agenda should not overlap with international

conferences being held on Neutron Cross Sections and Technology. On

the basis of information received by the IWGFR members it is very difficult

to make any specific recommendations at this time. It was agreed that each

IWGFR member would send his comments and proposals concerning the above

symposium to the Scientific Secretary by May 10, 1977. The Scientific Secretary

will consolidate the comments and proposals and forward them to the IAEA

with copies to the IWGFR members.

10. Fifth International Conference on Reactor Shielding
Knoxville, Tennessee, USA, April 18-22, 1977 (item 2d)

This conference,being held after the IAEA and the OECD joint meetings

on sensitivity studies and shielding benchmarks in October 1975i and on

nuclear data requirements for shielding calculations in October 1976 and having

been endorsed by the IWGFR at the 9th AGM in April 1976, allows the continuance

of comprehensive exchange of data on the topic concerned. The US member

reported on the status of preparatory work for this conference.

11. International Conference on Ferritic Steels for Fast Reactor
Stream Generators, London, UK, 30 May-3 June, 1977. (item 2eT

The UK member reported on the status of preparatory work for this

conference. The chairman of the BNES organizing committee is Mr. J. A. Board.

79 abstracts have been received, most of which have been accepted.

There appears to be wide support for the conference.

12. International Conference on Radiation Effects in Breeder Reactor
Structural Materials, Camelback Inn. Scottsdale, Arizona, USA,
June 19-23. 1977 (item 2f)

The US member reported on the status of preparatory work for this

conference and distributed the technical session programme developed by the

Programme Committee for the forthcoming conference on Radiation Effects in

Breeder Reactor Structural Materials.



13. International Meeting on Advanced LMFBR Fuels, Doubletree Inn,
Tucson, Arizona, USA, October 10-13, 1977 (item 2g)

The US member informed the participants about preparatory work for

this meeting and the Scientific Secretary distributed the preliminary

technical session programme developed by the Programme Committee. A total

of 55 invited and contributed papers are currently scheduled from Belgium,

Euratom, France, Federal Republic of Germany, Italy, Japan, Switzerland, the

UK, USA and USSR. It was confirmed that all the countries participating in

the IWGFR would take part in this conference.

14. International Conference on Fast Reactor Optimisation, London,
UK, November 28-December 1, 1977 (Item 2h)

Dr. Smith informed the IWGFR members that the chairman of the organizing

committee is Mr. C. E. Iliffe and that abstracts of over 50 papers have

been received. There is wide interest being shown in this conference.

15. International Conference on LMFBR Safety, Richland, Washington, USA
August 1979 (ltem"2Ty

Dr. Smith informed the IWGFR members that there is a proposal by the

ENS for a meeting on the safety of light water reactors and fast reactors

to be held in Belgium in 1978 and this conference could to some extent clash

with the Richland Conference. It was also mentioned that in May 1979 there

is to be a major ENS conference, co-sponsored by the ANS, in Hamburg, FRG,

at which fast reactor topics are to be included. This conference is planned

to be on the same scale as the 1975 Paris Conference. It was agreed that

this conference would be too general in scope to clash with the Richland

Conference. On the other hand there could be an overlap between the Richland

Conference and the Conference to be held in Belgium and it was agreed that

the IAEA would write to the organizers of the latter Conference drawing

attention to the overlap and suggesting that this Conference could with

advantage concentrate on light water safety, leaving the fast reactor topics

to be discussed at Richland.

16. IAEA Meetings which may be of interest to the IWGFR Members (item 2j)

The justifications ofA list of the meetings is given in Appendix

some of the meetings are given in Appendix 9.

17. Co-ordination of the schedule for the major fast reactor meetings
and other major international meetings having a predominant fast
reactor interest (item 2k)

Lists of meetings on atomic energy (not sponsored by the IAEA)

which could be of interest to the IWGFR members are given in Appendices 10 J

and 11. Some of the preliminary programmes or announcements of the meetings

to be of interest to the IWGFR and for which the support of the IWGFR is

requested, have been dispatched amongst the IWGFR members well in advance

and are given in Appendix 12.

The IWGFR recognised that national conferences were a matter

for individual countries and no concern of the IWGF3- Hov:ever, for those

conferences considered to be of an international nature and expected to

attract significant overseas participation it was necessary for member

countries to select conferences to which they would give priority.

It was agreed -t.hat, as a general rule, IAEA conferences should

have higher priority than conferences sponsored by ]ocal societies, but

that the IWGFR should, in accordance with the terms of reference, endorse

those conferences which best fit into a scheme giving satisfactory overall

coverage of fast reactor topics.

It was agreed to be desirable that a conference claiming to be an inter-

national meeting should meet special requirements. Chief amongst these is the provis-

ion as far as possible of interpreters, particularly for the Russian language.,

IWGFR members were invited to send to the secretary any further suggestions

for these special provisions for international meetings. The secretary will

notify -th? organisers of meetings endorsed by the IWGFR and. draw attention to

the suggestionfor these special provisions.

(a) International Conference on Fast Breeder Reactor Fuel Performance,
Monterey, California, USA, Septemoer 19-22, 1978.

The IWGFR members reviewed the tentative session schedule of this

conference and concluded that it overlapped with the Bologna Symposium to

be held by the IAEA in April 1978. It was decided that it would not be

appropriate to endorse this conference. The Scientific Secretary will inform

the Organizing Committee of the Conference of the IWGFR's opinion on this

meeting.

(b) Second International Conference on Liquid Metal Technology
in Energy Production, Richland, Washington, USA, April 1980.

The scope of the programme of the conference is anticipated to include

invited and contributed papers on properties, behaviour and characterization

of liquid metals, design and performance of instrumentation and components for

liquid metal systems; system maintenance; system corrosion behaviour; safety

of liquid metal systems; and advanced energy systems employing liquid metals.



The IWGFR members discussed the scope of this conference and

concluded that it should be endorsed as an International Conference.

However, it was recommended that the Organizing Committee of the conference

should restrict the number of papers to "be presented and provide more time

for discussion than was available at the first meeting on this topic. The

Scientific Secretary will inform the Organizing Committee of the Conference

of the IWGFR's opinion in endorsing the conference.

(c) Suggestion for International Conferences on Breeder Reactors as a
World Energy Resource and on the Breeder Fuel Cycle

The US member of the IWGFR suggested both these conferences for

consideration by the IAEA/TWGFR, which the US offered to host.

No detailed information on the scope of the conferences was provided.t

Taking into account that the fast reactor fuel cycle would not be covered

in detail at the Salzburg Conference, an effort should be undertaken to j

consider this important problem. It was decided that Dr. Yevick would

circulate a letter by June 1, 1977i proposing a new title and the

preliminary scope of a Conference to be held in I98O which could combine

both topics. It was hoped that this conference would not duplicate topics

to be discussed at the World Energy Conference. The IWGFR members will

inform the Scientific Secretary of their opinion on Dr. Yevick1s new

proposal by September 1, 1977.

(d) International gonference on Neutron Cross Section and Technolosv
USA, fall of 1979. ~ ~ ~ — ~ "'

This conference is already coordinated with the International Nuclear

Data Committee of the IAEA and is part of a 3 year cycle agreed to by

INDC and the NEA Nuclear Data Committee (NEANDC) for meetings of this

type (1977-Kiev; 1978-Harwell; 1979-Washington, D.C.).

(e) International Specialist Meeting on Reactor Noise (SMORN .II),
Oatlinb'urg.'TennesRee,, USA, September 19-23, 1977

This meeting is already sponsored by NEACRP, NEA-CSNI, IAEA-IWGNPPCI,

ORNL and ANS. Therefore, there ir; no need for the IWGFR's endorsement of

this meeting.

18. Consideration of the ma.jor recommendations of some of the IWGFR
Specialists' Meetings for which the support of the IWGFR is requested.(item 3)

(a) The IWGFR members reviewed the topics recommended by IWGFR Specialists'

Meetings in 1975~76 for further specialists' meetings and agreed that the following
it

topics should be entered on the List of Proposed Topics for the IWGFR
u

Specialists' Meetings for further consideration:

(1) Fuel Performance and Safety Analysis J

(2) In-Service Inspection and Monitoring of LMFBRs

(3) Fission and Corrosion Product Behaviour in Primary Circuits
of LMFBRs.

(4) Operational Problems with Control and Instrumentation of LMFBRs.

(5) Coolant Impurity Measurement and Control

(6) Methods for Demonstrating Structural Integrity under Faulted
Conditions

(b) Dr. Yevick, U.S. Member of the IWGFR, reported on the status of the

recommendation made by the IAEA Specialists' Meeting on High Temperature

Structural Design Technology of LMFBRs concerning an international benchmark

effort on piping bends. It was recommended that the IAEA would publish

a draft report on piping bends and piping systems to be compiled by

Dr. J. M. Corum as an IWGFR document and would distribute it in accordance

with the usual practice of distribution. Dr. Tomabechi informed the

IWGFR ttefc Mr. T. Kano would serve as a contact point for this activity and

would replace Mr. M. Sumikawa.

(c) The IWGFR members reviewed the major recommendations made by the IAEA

Specialists' Meeting on Fuel and Cladding Interaction and agreed that a

proposed topic for review article should be included in the List of Proposed

Topics for Review Articles on LMFBRs.

Following recommendations made at the specialists meeting to formulate
a universally agreed method of reporting FCCI, Dr. Yevick distributed an

example of the format for reporting. It was agreed that this document was more

complicated than envisaged at the Specialists' meeting but could be used as a

guide to data which should be included when preparing documents reporting results

or FCCI.

The IWGFR members reviewed the proposal concerning in irradiation test of

a multi-national mixed oxide fuel assembly in a large prototype LMFBR and concluded

that such an activity would be useful, but it would be a difficult undertaking. If

one of the member countries is ready to lead this activity the IWGFR would discuss

details of cooperation.

The IWGFR discussed the IAEA proposal to establish an IWG on reprocessing

of spent fuel and felt that as the fast reactor fuel cycle was an integral part

of the fast reactor power generating system, all meetings to be held by the IAEA

on reprocessing of LMFBR fuels should be coordinated by the IWGFR and conducted

in cooperation between the IWGFR and IWGRSF. Summary Reports of such meetings

should be distributed amongst the IWGFR members.



19. IWGPR Specialists? Meeting on Flow Induced Vibrations in LMFBR Designs (item 4a

This meeting was originally planned at the 9th AGM to be held in the USA

in April 1977.

Dr. J. Yevick proposed that the meeting be postponed and held at the

Argonne National Laboratory (ANL) from September 19-23, 1977. It was agreed

that the proposed dates for the Specialists' Meeting to be held

at ANL would be advantageous since it would provide the participants with

the opportunity to attend the ASME Vibration Conference to be held in Chicago,

Illinois, on September 26-28, 1977. The general arrangements of the meeting

were described by the US Member and were acceptable to the IWGPR. A

preliminary agenda for the meeting was distributed by Dr. Yevick with his

letter of 9 March 1977 and the IAEA accepted the invitation of the US

Government to hold the meeting at the ANL, USA from September 19-23, 1977•

20. IWGFR Specialists' Meeting on The Role of Fission Products in Whole
Core Accidents (item 4ta)

A preliminary agenda for this meeting was distributed by Dr. Smith

with his letter of 9 February 1977.

The IAEA has accepted the invitation of the UK Government to hold the

meeting at Harwell, UK, from June 27 to July 1, 1977- The IWGFR reviewed

the proposed agenda and agreed that the UK delegation would present an

introductory report on Part A of the proposed agenda and the participants

of the meeting would concentrate their presentations and discussions on Part B

of the agenda.

21. IWGFR Specialists' Meeting on Properties of Primary Circuit Structural
Materials Including Environmental Effects (item 4c)

A preliminary agenda for this meeting was distributed for the IWGFR'

members' comments with the letter of 15 December 1976 informing all the

members that the IAEA accepted the official invitation of the Government

of the Federal Republic of Germany to hold the above meeting at Interatom,

Bensberg from October 17-21, 1977. It was agreed that the Scientific Secretary

would transmit revisions suggested by the US experts to the proposed agenda

to the chairman of the meeting.

22. IWGPR Specialists' Meeting on Sodium Removal and Component Decontamination
(Item 4d).

This topic was proposed at the 9th AGM but it was noted that priority

of holding this meeting should be confirmed at the 10th AGM. The IWGFR members

reviewed the previous proposal and concluded that the subject meeting should

be included in the list of topics proposed for selection of specialists' C

meetings for further revoting.

23. IWGFR Specialists' Meeting on Calculation Experience. Comparison Relating
to Physical Characteristics (item 4e|

This topic was originally proposed as an IAEA Specialist

meeting at the 9th AGM but it was agreed that priority of holding the above

meeting should be confirmed at the 10th AGM.

The IWGFR members agreed that it is necessary to avoid overlapping

of this meeting with the NEACRP meeting on the international comparisons

of physics calculations on large fast reactor cores.

It was recommended to undertake an effort to hold a joint NEACRP and

IWGFR meeting on the subject meeting including the discussion of international

comparisons of physics calculations on large fast reactor cores in the USA

early in 1978. The Scientific Secretary and the representative of OECD will

inform the IWGPR members of the NEACRP position on this proposal.

24. Suggestions of the IWGFR members on other Specialists' Meetings and
their justifications (item 4f)

A list of proposed topics for specialists meetings is given in Appendix 13.

Their justifications can be found in Appendix 14.

As a result of the discussion on the list of topics for specialists' meetings,

it was recommended that the IAEA should organize the following meetings:

(i) Sodium Removal and Component Decontamination

*It was recommended to hold this meeting in California, USA in Feb. 1978.

(ii) Leak Detection and Location in LMPBR Steam Generators

The IWGPR asked the Soviet Representative whether it would be possible

to hold this meeting in the USSR in June 1978. Dr. Inyutin will inform

the Scientific Secretary on the USSR Authorities' decision by Sept. 1977.

(iii) Sodium Fires and Prevention

It was recommended to hold this meeting at Cadarache, France in Nov. 1978.

25. Suggestions of the IWGFR members on topics for review articles to be
included in the Atomic Energy Review's publication programme (item *?)

A list of proposed topics for review articles on LMFBRs is given in

Appendix 15 and some of their justifications or outlines are combined in

Appendix 16.

* Dr. Yevick1s discussions with pertinent staff members in the USA after the AGM
indicate that the central focus of Soditim Removal and Component Decontamination
is at HEDL, Richland, Washington and it is preferable to hold the subject meeting
there.



As a result of the discussion on the list of topics for review articles

it was recommended that the IAEA should initiate publication of review articles

on the first eight topics cited in Appendix 15. Preference for preparing

these review articles should be given to authors proposed in Appendix 16.

It was agreed that each member of the group could propose contributed

authors for preparing some of the review articles. In this case the Scientific

Secretary should inform the main author about such a proposal requesting him

to contact a corresponding member. It was also recommended that the completion

of the review article on "Sodium Removal and Decontamination of LMFBR Components

for Maintenance" should be delayed until February 1978, after the IAEA

subject Specialists' Meeting so that the most up-to-date information from this

meeting could be included.

It was considered that topics 9 and 10 are also very important and

timely but the completion of this review article should be delayed un+x±

until holding related meetings in the near future. The IWGFR members will then

help to identify potential authors for these topics.

26. Profiles of Facilities Used for FBR Research and Testing (item 6a)

Mr. Vautrey agreed to submit a description of some other supporting French LMFBR

facilities by September 1, 1977. Descriptions of any new facilities submitted

by each IWGFR member by September 1 will also be included in a supplement to

"Profiles of Facilities Used for FBR Research and Testing". It was recommended

that this supplement should be published in 1977. After issuing the supplement

to "Profiles of Facilities Used for FBR Research and Testing", the IWGFR action

on this document will be completed.

27. Fast Reactor Profiles (item 6b)

It was agreed to issue a new document on "LMFBR Plant Parameters" in three

years time consisting of revised data on Prototype and First-Generation Commercial

Reactors in the IWGFR member countries. The document should consist of two tables:

Table I containing data on Phenix, SNR-300, Monju, PFR, CRBR, BN-350, BW-600 and

Table II containing data on Super-Phenix I, Super-Phenix II, CFR, SNR-2, Probable

First-Generation US 8ommercial Reactor, Probable First-Generation USSR Commercial

Reactor. Each IWGFR member will transmit to the Agency his comments and proposals

concerning amendments of the parameters to be included in the new document by

November 1, 1977« Taking into account the IWGFR comments and proposals the

Scientific Secretary will distribute a new list of LMFBR parameters which will

be discussed at the 11th AGM and recommendations will be made for changes

necessary to make the List of Parameters internationally acceptable.

The IWGFR will recommend the deadline for submission revised or new Q

data for tables 1 and 2 at the 11th AGM.

28. Proposal for an Internationally Co-ordinated Programme on Equations
of State of Materials of Relevance to the Analysis of Hypothetical Fast
Reactor Accidents. (Item 6c)

The IWGFR considers that it would be appropriate to produce a set of

Equation of State data for use in hypothetical core disruptive accident calculations

for all the materials [Pu02, UOg, Steel, sodium etc] used in current commercial

core designs. The IWGFR requested Dr. Smith to arrange a meeting of representatives

of member countries to decide the best way to prepare such a set of data, based

on data in current use by IWGFR members and to arrange, in conjunction with the

IAEA, for the completion of the set along the lines agreed.

29. Collection and Evaluation of Available In-Service Data on Fuel
Element Failure, (item 6d) ~ ~

It was agreed that because of the difficulties that had arisen in

trying to agree on an acceptable method for the collection of data on fuel

failures, this action should not be pursued further.

30. Activity on a Common Whole-Gore Accident Code (item 6c)

Mr. Balz informed the IWGFR of the preparation by a CEC Working Group

of a Common Whole-Core Accident Code, and that the first version of the code

is expected by the end of 1977. The IWGFR requested that the CEC representative

keep the IWGFR informed on this.

31. Information on the AHS proposal to call a committee on "standards
philosophy" for fast reactors (item 6f)

The IWGFR noted that a discussion is to be held at Salzburg on the

development of codes and standards and of a common safety philosophy for fast

reactors. Members agreed that there would ultimately be a need for international

collaboration on these topics and noted that some preliminary steps had already

been taken, in particular by the CEC. The IWOFR recommends that, at the appropriate

time, the IAEA should take the necessary steps to initiate discussions between

interested parties on development of a common safety philosophy which would be

useful as a basis for the preparation of codes and standards for sodium-cooled

fast breeder reactors.

32. GCFR meeting in Lausanne, Switzerland (item 6g)

The IWGFR took note that a general nature meeting on gas-cooled

fast reactors was to be organized in Lausanne, Switzerland by the NEA

Coordinating Group on Gas-cooled Fast Reactor Development; IAEA co-



sponsorship was under d iscuss ion . Pa r t i c ipa t ion in the meeting would not

be r e s t r i c t e d to member countr ies of the NBA Co-ordinating Group.

33 . Presen ta t ions and discussions on nat ional programmes on fas t breeder
reac tors (item 7)

These wi l l "be issued as Pa r t s I I and I I I of the Summary Report.

34. The Date and Place of the Eleventh Annual Meeting of the IWGFR

It was recommended tha t the 11th Annual Meeting of the IWGFR be held in

Bologna, I t a l y from 17 t o 20 Apri l , 1978.

and should t h i s recommendation not be possible the meeting would be held i n

Vienna, Austria from 18 t o 21 Apr i l , 1978.

Appendix 1.

FRANCE

List of Pa r t i c ipan t s at 10th Annual Meeting of the IWGFR

L. Vautrey Commissariat a l 'Energie Atomique
CEN de Saclay
Boite Postale No. 2
F-91190 Gif-sur-Yvette
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Appendix 2. Agenda of the Tenth Annual Meeting of the IWGFR

1. Review of IWGFR Activities

a. Approval of the Minutes of the Ninth IWGFR Meeting.

b. Report by Scientific Secretary regarding activities of the Group.

Review of the IWGFR Terms of Reference.

3.

4.

c.

d. Review of General Recommendations concerning arrangements for
Specialists' Meetings.

e. Preparation and Distribution of Minutes and Reports.

Consideration of conferences on fast reactors:

a. International Conference on Nuclear Power and Its Fuel Cycle,
Salzburg, Austria, May 2-13, 1977.

b. IAEA Symposium on the Design, Construction and Operating
Experience of Demonstration Fast Power Reactors, Bologna, Italy,
April 10-14, 1978.

c. IAEA Symposium on Fast Neutron Physics Applications to Fission
and Fusion, 1979.

d. Fifth International Conference on Reactor Shielding, Knoxville,
Tennessee, USA, April 18-22, 1977.

e. International Conference on Ferritic Steels for Fast Reactor
Steam Generators, London, United Kingdom, May 30-June 3, 1977.

f. International Conference on Radiation Effects in Fast Reactor
Materials, Camelback Inn, Scottsdale, Arizona, USA., June 19-23,1977.

g. International Meeting on Advanced LMFBR Fuels, Doubletree Inn,
Tucson, Arizona, USA, October 10-13 1977.

h. International Conference on Fast Reactor Optimisation, London, UK,
November 28-December 1, 1977.

i. International Conference on LMFBR Safety, Richland, Washington, USA,
1979.

j. IAEA meetings which may be of interest to IWGFR members.

k. Co-ordination of the schedule for the major fast reactor meetings
and other major international meetings having a predominant fast
reactor interest.

Consideration of the major recommendations of some of the IWGFR
Specialists meetings for which the support of the IWGFR is requested.

Consideration of a schedule for specialists' meetings (technical committee
meetings) in 1977-78.

a. IWGFR SM on Flow Induced Vibrations in LMFBR Designs, USA,
September 1977.

~b. IWGFR SM on the Role of Fission Products in Whole Core Accidents,
Harwell, UK, June 1977-

c. IWGFR SM on Properties of Primary Circuit Structural Materials
Including Environmental Effects, Bensberg, FRG, October 17-21,1977.

d. IWGFR SM on Sodium Removal and Component Decontamination.

f.

IWGFR SM on Calculation Experience, Comparison Relating to Physical Q
Characteristics.

Suggestions of the IWGFR on other technical committee meetings
and their justifications.

5. Suggestions of the IWGFR members on topics for review articles to be
included in the Atomic Energy Review's publication programme.

6. Consideration of the other IWGFR activities:

a. Profiles of Facilities Used for FBR Research and Testing.

b. Fast Reactor Profiles.

c. Proposal for an Internationally Co-ordinated Programme on
Equations of State of Materials of Relevance to the Analysis
of Hypothetical Fast Reactor Accidents.

d. Collection and Evaluation of Available In-Service Data on
Fuel Element Failure.

e. Activity on a Common Whole-Core Accident Code.

f. Information on the ANS proposal to call a committee on "standard
philosophy" for fast reactors.

g. GCFR Meeting in Lausanne, Switzerland.

7. Presentations and discussions on national programmes on fast 'breeder
reactors.

8. Preparation and discussion of the Tenth Annual Group Meeting Minutes.

9. The date and place of the Eleventh Annual Meeting of the IWGFR.

TIME SCHEDULE OF THE

10th ANNUAL MEETING OF THE IWGFR

29 March 1977

9.30 a.m.

11.00 a.m. - 11.20 a.m.

- Opening of the meeting by

Mr. J. A. Larrimore
Acting Director
Division of Nuclear Power and Reactors

- Discussion of the time schedule of the
meeting

- Discussion of the Agenda

- Work in accordance with the approved
Agenda

- Coffee break



11.20 a.m. - 12.30 p.m.

12.30 - 2.00 p.m.
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31
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4.00
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5.30
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p.m.
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- Session

- Lunch

- Session

- Coffee break

- Session

- Heuriger at Beethoven Haus

- Morning session beginning at 9 a.m.

- Afternoon sessions end 5.30 p.m.

- Coffee breaks at 11.00 a.m. and 4.00 p .

- Lunch at 12.00 - 2.00 p.m.

If the meeting completes its work ahead of the time schedule, Friday afternoon will
be free.

Appendix 3 Review of the IWGFR Activities for the Period
since the Ninth Annual Meeting of the Group

Various activities of the International Atomic Energy Agency within
the framework of the International Working Group on Past Reactors have
been carried out based on IWGFR recommendations made at the Ninth or
previous annual meetings (AGM) of the Working Group.

I. Specialists' Meetings (.TCMs)

Since the last (Ninth) Annual Group Meeting four Specialists' Meetings
(TCMs) were held and three TCMs are under preparation.

a) The 'Specialista' Heating (TCM) on Cavitation in Sodium and Studies of
Analogy with Water as Compared to Sodium

was held in Cadarache, Prance, on April 12-16, 1976. I would like to
bring to the attention of the IWGFR members some of the conclusions and
recommendations of the Meetings:

(i) It would seem desirable to define a danger threshold noise level
due to boiling or cavitation for reactor operation.

(ii) It appears desirable to have additional development in the area of
entrained-gas monitoring instrumentation for liquid metal systems.

Further research is recommended in order to distinguish between
cavitation noise, boiling noise and other background noise in sodium
cooled reactor systems.

b) The Specialists' Meeting (TCM) on High Temperature Structural Design
Technology

was held in Champion, Pennsylvania, USA, on April 27-30, 1976. We would

like to hear the IWGPR members' comments on the following recommendations
of the Meeting:

(i) An international benchmark problem effort should be undertaken to
evaluate both detailed and simplified analysis methods for piping
bends as well as for entire piping systems. Several problems for
which experimental results are available would be solved by analysts
in IWGPR member countries. Currently, available data includes test
results from Battelle-Columbus Laboratories (U.S.), C.E.A. (France),
and p.N.C. (japan). It was recommended that J. M. Corum of the United
States serve as coordinator for this activity and that the following
participants serve as contact points in their respective countries:

R. Roche - Prance

K. Bieniussa - Federal Republic of Germany

P. Cesari - Italy

M. Sumikawa - Japan

L. G. Janssen - Netherlands

R. T. Rose - United Kingdom.

A final report summarizing the various analyses and comparing them
with experimental data is to be prepared and issued to IWGPR member
countries.

(ii) Methods for demonstrating structural integrity under faulted
conditions should form a topic for discussion at a future meeting.

(iii) IWGPR member countries should work together to develop and vavify
high-temperature strain measuring instrumentation by sharing
experience, data, and other information.

The Specialists' Meet ing (TCM) , on Aerosol Formation, Vapour Deposits
and Sodium Vapour Trapping

was held in Cadarache, Prance, on December 13-17, 1976.The IAEA has provided
English-French interpretation at this meeting in accordance with the
IWGPR recommendation. I would like to mention some of the further
activities recommended by the meeting:

(i) Codes developed in various countries to predict aerosol behaviour
in reactor containment should be extended for use in cover gas
applications by including nucleation and condensation growth of
aerosols and thermophoretic forces.

(ii) Additional experimental measurements on condensation nuclei in cover
gas regions are needed to support the extention of aerosol codes
in (i).

(iii) Based on reported experimental observations and operating experience,
use of helium as a cover gas merits further consideration.

(iv) Closer communication between those aerosol behaviour programmes
directed towards LMFBR safety and aerosol studies related to
operational problems would be highly beneficial.

(v) Development and/or application of in-situ measurement techniques
should be actively pursued for characterization of cover gas aerosols.



d) The Specialists' Meeting (T.CM), on Fuel and Cladding Interactions.

was held in Tokyo, Japan, on February 21-25, 1977.
be useful:

The TCM considered to

(i) To initiate the preparation and publication of a review paper on
"Fuel Cladding Chemical Interaction". The following outline for
a review paper were recommended by the participants:

CH.l. Introduction and Background
CH.2. Out-of-Pile Test Results
CH.3. Reactor Irradiation Results
CH.4. FCCI Counter Concepts (Buffer/Getters)
CH.5. Fuel Pin Design Considerations (Mechanical Properties)
CH.6. Summary, Conclusions and Recommendations.

The participants of the meeting recommended that preference for
preparing the review papers should be given to Drs.M. G. Adamson, General
Electric Co., Fast Breeder Department, USA and D. 0. Goetzmann, Kernforschungs-
zentrum, Karlsruhe, FRG, Drs. Adamson and Goetzmann have agreed to collaborate
in the preparation of the review paper if it is approved by the IWGFR.

(ii) The participants of the meeting agreed that it would be desirable that
in reporting FCCI data member nations also should include the maximum
depth of attacked cladding. It is not intended that this recommendation
should discourage the use of an "average" depth of attack if this
approach is desirable for other reasons. Rather, it is recommended
that the maximum attack depth be also reported to allow intercomparison
of results from different countries and different investigating
sites. An attempt should be made to formulate a universally agreed method

of reporting FCCI: this method may be incorporated in the summary document.
As an initial step in this direction the US will submit a recently prepared
recommendation for FCCI measurement and reporting to the IWGFR for distribution
to the member countries for comment.

(iii) The participants recommended that consideration should be given
to an irradiation test of a multi-national mixed oxide fuel
assembly in a large prototype LMFBR. The test would incorporate
a common cladding material to permit a direct comparison of FCCI
attack by the fuel provided by each of the participating countries.

3) The Specialists' Meeting (TCM). on Flow Induced Vibrations in LMFBR Designs

is under preparation. The IAEA has accepted the invitation of the US
Government to hold it at the Argonne National Laboratory (ANL) on
September 19-23, 1977. The dates of September 19-23, 19771 along with
the specialists' meeting being held at ANL would be advantageous since
it would provide the participants with the opportunity to attend the
ASME Vibration Conference to be held in Chicago, Illinois, on September 26-28,
1977. Preliminary details of the forthcoming technical committee meeting
on the above topic have been distributed by Dr. J. G. Yevick for the
IWGFR member's comments on March 9i 1977.

f) The Specialists' Meeting-(T.ffli)... on the Role of Fission Products in
Whole Core Accidents

is under preparation. The IAEA has accepted the invitation of the UK
Government to hold it in Harwell on June 27-July 1, 1977. Preliminary
details of the forthcoming technical committee meeting on the above topic
have been distributed by Dr. R. D. Smith for the IWGFR members' comments
on 9 February 1977.

g) The Specialists' Meeting /-TCM). on Properties of Primary Circuit Structural
Materials Including Environmental Effects-

is under preparation. The IAEA has accepted the invitation of the FRG
Government to hold it in Bensberg on October 17-21, 1977. Consistent
with the recommendation of the 9th Annual Meeting of the Group, a
preliminary programme of the meeting prepared by the FRG experts has
been dispatched for the IWGFR members' comments well in advance in December
1976.

II. An Advisory Group Meeting on Reprocessing of LMFBR Fuels,

which was sponsored in the framework of activities of the Nuclear Materials
and Fuel Cycle Section (FCS) of the IAEA Division of Nuclear Power and
Reactors and was strongly supported by the IWGFR, was held in Leningrad, USSR,
on May 17-21, 1976. Conclusions and Recommendations of this meeting were
distributed amongst the IWGFR membership.

The Advisory Group Meeting recommended to hold meetings on LMFBR fuel
reprocessing every three years. The Agency is planning to set up a new
Working Group on Reprocessing of Spent Fuel (IWGRSF) in FCS of the IAEA
and we would like to hear the IWGFR members' comments on cooperation between
the International Working Group on Reprocessing of Spent Fuel and the IWGFR
concerning reprocessing of LMFBR fuels.

We would like also to hear the IWGFR members' comments and proposals on the
major recommendations of some of the IWGFR Specialists meetings for which
the support of the IWGFR is requested.

III. IAEA Symposium on the Design. Construction and Operating Experience of
Demonstration Fast Power Reactors

is under preparation. The IAEA has accepted the invitation of the Italian
Government to hold it in Bologna, Italy, on April 10-14, 1978. An amended
agenda of the Symposium has been distributed for further comments in
January 1977 and we hope that the final version of the agenda and information
sheet will be adopted at the 10th AGM and organizational activities be
discussed.

IV. Publications

1. With regard to the Summary Reports of the Specialists' Meetings (TCMs)
the following were reproduced and distributed by the Agency amongst the IWGFR
members and the participants of the corresponding meetings:

a) The Summary Report of the SM on Cavitation in Sodium and Studies of
Analogy with Water as Compared to Sodium (distributed in June 197&)

b) The Summary Report of the SM on In-Service Inspection and Monitoring
of LMFBRs (distributed in July 197&)

c) The Summary Report of the SM 3n High Temperature Structural Design
Technology of LMFBRs (distributed in October 1976)

d) The Summary Report of the SM on Aerosol Formation, Vapour Deposits and
Sodium Vapour Trapping (distributed in February 1977)

2. The Summary Report of the Ninth Annual Meeting of the IWGFR consisted of
three parts:
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Part I - the Minutes of the Meeting (distributed in June 1976)
Part II & Part III - reviews of national programmes and their discussions

(distributed in November 1976)

Documents prepared in the framework of the IWGPR activity:
"Profiles of Facilities Used for FBR Research and Testing"
(distributed in December 1976)

"LMFBR Plant Parameters"
(distributed in January 1977)

V. Profiles of Facilities Used for FBR Research and Testing

This document, which contains a concise up-to-date description of supporting
LMFBR facilities submitted by countries and international organizations participating
in the IWGFR, has been published and distributed in December 1976 in accordance
with the IWGFR recommendation, A supplement to the document published in 1976 is
scheduled for 1977. Descriptions of the facilities, which will be received by
September 1, 1977, will be included in the supplement. The data should be submitted
in the format required. A letter specifying the format and quality of the
contributions was sent by the Scientific Secretary of the IWGFR to each IWGFR
member on June 30, 1975* We would like to hear which country is going to submit
contributions for the supplement to be published in 1977.

VI. LMFBR Plant Parameters

This document has been prepared by the IAEA taking into account data
submitted by the IWGFR members. The document consists of three tables: Table I
contains data on Phenix, Phenix-450, SFR-300, Monju, PFR, CRBR, BN-350, BN-600.
Table II contains data on Super-Phenix, CFR, Probable First-Generation US
Commercial Reactor and SWR-II at present status of design and Table III on experimental

fast reactors. I believe it will be useful to issue a new document in three years
time consisting of revised data on Prototype and First-Generation Commercial Reactors
in the IWGFR member countries. Therefore, we would like to hear the IWGFR members'
comments and recommendations on possible further action.

Appendix 4. Terms of Reference
International Working Group on Fast Reactors flWGFR) 1977
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VII. Internationally Co-ordinated Programme on Equations of State of Materials
of Relevance to the Analysis of Hypothetical Fast Reactor Accidents.

A proposal for an Internationally Co-ordinated Programme on Equations of
State of Materials of Relevance to the Analysis of Hypothetical Fast Reactor
Accidents has been dispatched by Dr. R. D. Smith for the IWGFR members' comments

on 27 August 1976. Dr. Kessler and Dr. Tomabechi have supported this
proposal. Dr. P. A. J. O'Hare and Dr. H. Sundermann from our Research
and Laboratories Division who are involved in the investigation of the
thermochemical and thermophysical properties of materials will be happy
to collaborate with the proposed experts on the above international
co-ordinated programme. If the IAEA decides to undertake any activity
in the field, the CEC experts would like to contribute.

The main discussion at the forthcoming meeting on "The Role of Fission
Products in Whole Core Accidents" will be concerned with the topics of relevance
to the proposed programme and the participants of the meeting should recommend
further activities on Equation of the State of Materials of Relevance to the
Analysis of Hypothetical Fast Reactor Accidents.

The International Working Group on Fast Reactors will be a continuing
working group within the framework of the International Atomic Energy
Agency.

In appointing the members of the IWGFR and their alternates the Director
General will be guided by the following considerations:

a. Each member and his alternate will be a scientist or expert actively
working in the field of fast reactors or having broad responsibilities
for programmes in this field.

b. The Working Group will include one member and not more than one alternate
from each Member State which has a major programme in the field of
fast reactors.

c. Each member and his alternate will be appointed by the Director
General after consultation with the member's Government.

d. Advisers or specialists from Member's countries may attend meetings
of the IWGFR but each member's country may be represented by no more
than two people at least one of whom should be the member or his
alternate.

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

f. Members and alternates from States having major programmes in the field
of fast reactors would normally serve on the Working Group for a period
prescribed by their Governments, preferably for a period of at least
three years.

Functions

The main functions of the Working Group will be:

a. To provide to the Director General of the IAEA advice and opinions
on the Agency's activities in this field.

b. To assist in the coordination of international conferences in the
field of fast reactors and endorse those conferences which
members agree should have priority in the support given by member
states.

c. To propose topics for and coordinate IAEA specialists meetings and'
symposia an the field of fast reactors.

d. In particular to advise the Director General of the IAEA on proposals
for reviews and studies in this field.

e. To serve as a means of exchanging information on the progress of
national programmes in this field.

f. To review the terms of reference on the request of the IWGFR members or
the Scientific Secretary and advise the Director General of the IAEA
on any desirable modifications.



4. Methods of Work

Except as otherwise herein stated, the Working Group will determine its
own methods of work, including preparation of its Agenda, establishment
of special groups, keeping of records and other procedures.

The Chairmanship of the Working Group at its Annual Meetings will be
rotated amongst the members. The current work of the IWGPR between
Annual Meetings is carried out and coordinated by the Scientific Secretary
on the basis of the IWGFR members' comments and recommendations.

General recommendations concerning arrangements for specialists meetings
and preparation and distribution of minutes and reports are given in
Appendices 5 and 6 of the Summary Report(Part I, the 10th AGM).

Secretariat

Subject to the availability of funds, the Director General will provide
the administrative and secretariat services required by the Working Group
including interpretation and translation services, meeting facilities,
maintenance of records and distribution of documents. The IAEA would
provide the services of a scientific secretary.

6. Meetings

The IWGFR would normally meet onse a year. It may be desirable for the
IWGPR to meet from time to time away from the IAEA headquarters to
familiarize itself with fast reactor activities, in particular IAEA
Member States. Special arrangements will be made to provide secretariat
services for such meetings in co-operation with the host country. The
IAEA will send the Scientific Secretary of the IWGFR for such meetings.

Relations with other Organizations

The Director General may invite international or regional organizations
which have programmes in the fast reactor field to be represented at
meetings of the IWGFR or at particular sessions during such meetings.
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Appendix 5« General Recommendations concerning arrangements for

specialists' meetings arranged in the framework of
the IWGFR

1. Meetings of specialists should be restricted to very narrow topics.

2. For a specialists' meeting each participating country should send one
to three experts who are fully informed about all the activities of
their country in the particular field and each international organization,
which has its representative in the IWGFR, can send one or two experts
actively working in the field of the proposed meeting or one observer.
The names of all the participants of the meeting should be sent to the
IAEA through official channels.

3. In order to facilitate participation of all national delegations of the
IWGFR in IAEA Specialists' meetings and to have official nominations
at least a month before holding a meeting, a member of the IWGFR from a
host country should dispatch a preliminary agenda or programme of the
meeting amongst IWGFR members at least eight months before holding a
meeting and official invitation to host a meeting should be submitted to
the Agency not later than six months before a meeting.

4. The host country should appoint for the purpose of helping the Scientific
Secretary one or two experts qualified in the subject to serve as recording
secretaries and who will prepare, within a short time, a professional and
thorough report including relevant data. The Agency would then reproduce
and distribute the report among the members of the Working Group and among
the specialists interested in it.

5. The host country should propose a scientist or expert actively working in
the subject of the meeting or having broad responsibilities for programmes
in this field for nomination as a chairman of the meeting.

6. The host country can send some observers to IAEA specialists' meetings.

7. The working language is English, but if the host country can, it is
desirable to have interpretation for participants who need it (simultaneous
is not obligatory).



Appendix 6. Preparation and Distribution of Minutes and Reports.

a. To issue the Summary Report of the Annual Group Meetings in
three parts: Part I - Minutes of the Meeting, Part II - National
Programmes in the Field of Fast Reactors, Part III - Discussions
of the National Programmes.

b. The Summary Reports of Annual Group Meetings should be restricted to
member organizations of the IWGFR and should not be, in principle,
generally available because of their narrow professional contents and
the absence of special treatment of the appropriate perception by
the general public. The Agency should reproduce and distribute the
report among the IWGFR membership and among the specialists interested
in it. The members of the IWGFR can distribute such reports among
various interested organizations of their respective countries, and
the representatives of the international organizations can distribute
these reports among the Member States of their respective international
organizations.

c. The Summary Reports of Specialists' Meetings (Technical Committee
Meetings) should be distributed among the same organizations described
in (b) above.

d. The distribution of the Summary Reports of Annual Group Meetings and
Specialists' Meetings(TCMs) was agreed to as 25 copies to each member
of the IWGFR, 3 copies to each representative of international organizations
to the IWGFR and one copy to each alternate and to each Mission of the
IWGFR member-country.

e. The US member requested to have five copies of each summary report sent
directly to him by airmail plus 20 copies transmitted to him via the
US Mission

Session II - Monday afternoon

14.30 - 16.00

16.00 -16.15

16.15 - 17.30

Session III - Tuesday morning

9.00 - 10.30

10.30 - 10.45

10.45 - 12.00

12.00 - 14.00

Session IV - Tuesday afternoon

14.00 - 15.30

15.30 - 15.45

15.45 - 17.00

17.00 - 18.00
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- Operational experience gained with

LMFBRs (reporter's presentation)

- Pause

- Measurement of Safety parameters
in operating LMFBRs

- Measurement of safety parameters in operating
LMFBRs

- Pause

- Primary circuit design, construction and
operating experience

- Lunch

- Primary circuit design, construction and
operating experience

- Pause

- Follow-on and discussion

- Films

Appendix 7. International Symposium on the Design, Construction and Operating
Experience of Demonstration Fast Power Reactors

Bologna, Italy, 10-14 April 1978.

Preliminary Programme.

Session I - Monday morning

9.30 - 10.45

10.45 - 11-00

11.00 - 12.30

12.30 - 14-30

- Opening addresses

- A keynote address (Fast Breeder Reactors
Past, Present and Future)

- Pause

- Complementary short statements by national
delegations

- Lunch

Session V - Wednesday morning

9.00 - 10.30

10.30 - 10.45

10.45 - 12.00

Wednesday afternoon

Session VI. - Thursday morning

9.00 - 10.30

10.30 - 10.45

10.45 - 12.00

12.00 - 14.00

- Sodium components, cold and hot traps,
Vapour traps, plugging meters, etc.

- Pause

- Follow-on and discussion

- Visits to the Brasimone Site,

Steam Generator design, construction and
operation experience.

Pause

Follow-on and discussion

Lunch



Session VII. - Thursday afternoon

14.00 - 15.30

15.30 - 15-45
15.45 - 17.00

17.00 - 18.00

Session VIII - Friday aorning

9.00 - 10.30

10.30 - 10.45

10.45 - 12.00

12.00

Steam Generator design, construction and
operation experience

Pause
Core and fuel performance

Round Table Discussion

- Gore and Fuel performance

- Pause

- Design principle of large commercial
fast breeders (Reporter)

- Concluding addresses, Closure of the Symposiu

Appendix 8. List of Meetings on Atomic Energy (sponsored by the IAEA)
which may tie of interest to the IWGFR Members.

1977

9. 10- 12 Oct.

10. 12 - 16 December

1978

11. 1 0 - 1 4 April

1^' April - May

13. November

14. 1978

1-5. 1978

1. 25 - 27 April

2. 2 - 1 3 May

3. 23 - 25 May

4. 20 - 22 June

5. July - August

USA ?
TCM on Neutron Spectrum Unfolding.

Vienna, Austria
TCM (international Working Group Meeting)
on Reprocessing of Irradiated Fuels.

Bologna, Italy
International Symposium on Design, Construction and
Operating Experience of Demonstration Fast Power
Reactors.

France
International Symposium on Nuclear Power Plant
Control and Instrumentation.

International Symposium on the Decommissioning
of Nuclear Facilities

International Symposium on Fuel Element
Cladding Materials Including Zirconium.

International Symposium on Advances in
Radiation Protection Monitoring.

6.

7.

5 - 9 Sept.

5 — 9 Sept.

10- 14 Oct.

Kobe, Japan
TCM on Use of Non-Destructive Testing Techniques
for In-Service Inspection of Reactor Pressure
Components.

Salzburg, Austria
International Conference on Nuclear Power and
Its Fuel Cycle.

Vienna, Austria
Consultants Meeting on Reactor Physics.

Stockholm, Sweden
TCM on Operating Experience Relating to Reliability
of LWR Reactor Pressure Components.

Belgium
TCM on Decommissioning of Nuclear Facilities.

Yugoslavia
Symposium on the Monitoring of Radioactive
Airborne and Liquid Discharges from Nuclear Facilities,

Petten, Netherlands
Advisory Group on Fission Product Nuclear Data.

Vienna, Austria
International Symposium on Application of
Reliability Technology to Nuclear Power Plants.

Appendix 9

Justifications or Preliminary Programmes of some of the Agency's Meetings.

IAEA Technical Committee meeting on
"Use of Non-Destructive Testing Techniques
for In-Service Inspection of Reactor
Pressure Components

Kobe, Japan, 25 - 27 April, 1977

The IAEA is convening a specialists' meeting on "Use of Non-Destructive

Testing Techniques for In-Service Inspection of Reactor Pressure Components"

within the activities of the International Working Group on Reliability of

Reactor Pressure Components. The purpose of the meeting is to consider

problems of particular importance for reliability of reactor pressure vessels

, and other primary circuit components with a view to making recommendations.

Review reports on the national practices in the field as well as those

presenting results of research and development are invited.

The topics to be covered will include:

(a) Regulatory position in various countries;

(b) Instruments for In-Service Inspection;



(c) Design of pressure components considering easier ISI;

(d) Evaluation of defects;

(e) Experience of ISI on Operating Reactors;

(f) Relationship of ISI to fabrication inspection and

quality assurance;

(g) Conclusions and Recommendations.

It is provisionally scheduled that the technical discussions will take

place during 25 and 26 April 1977, to be followed by technical visits to

nearby Japanese establishments working in this area. It is expected that

the technical visits will be on 2^ April 1977:

a.m. Visit Takasago Research Institute, MHI.

p.m. Visit Nuclear Component Work in Kobe Shipyard, MHI.

The meeting will take place at Kobe-Shimin-Kaikan (Kobe Citizen's Hall),

Kobe, Japan.
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2 . Programm

MONDAY
2 MAY

TUESDAY
3 MAY

WEDNESDAY
4 MAY

THURSDAY
5 MAY

FRIDAY
6 MAY

SATURDAY
7 MAY

MONDAY
9 MAY

TUESDAY
10 MAY

WEDNESDAY
11 MAY

THURSDAY
12 MAY

FRIDAY
13 MAY

9 of the International Conference on Huclear Power and I t s Fuel Cycle, Salzburg, A

MORNINGS 9.00-12.00

PLENARY SESSIONS
FESTSPIELHAUS

OPENING 1.A.
GENERAL
ENERGY
PROSPECTS

1.B.2. NATIONAL SYSTEM
PLANS (cont.)

2.A.1. INTEGRATED
PLANNING OF FUEL
CYCLE

2.A.2. INTEGRATED
PLANNING OF FUEL
CYCLE (cont.)

I.D. ADVANCED NUCLEAR
SYSTEMS

5. NUCLEAR POWER
AND PUBLIC OPINION

6. SAFEGUARDS

4. NUCLEAR SAFETY

3.B. OPERATIONAL
ASPECTS OF RADIO-
ACTIVITY MANAGEMENT

2.B. INTERNATIONAL
COOPERATION IN THE
FUEL CYCLE

TECHNICAL SESSIONS
AND ROUND TABLES

KONGRESSHAUS

EUROPASAAL

2.3. ISOTOPE SEPARATION

2.7.(+8.) REPROCESSING TECHNOLOGY

7.3. EXPERIENCE OF NUCLEAR POWER IN
DEVELOPING COUNTRIES

4.2. SAFETY OF FAST BREEDERS AND THEIR
FUEL CYCLE

2.1. URANIUM EXPLORATION AND
EVALUATION

8. SPECIAL SESSION ON ADVANCED SYSTEMS
AND APPLICATIONS

5.1. NUCLEAR POWER AND PUBLIC OPINION

6.R.T. EFFECTIVENESS OF SAFEGUARDS. ROLE OF
THE NATIONAL SYSTEM AND ITS RELATIONSHIP TO
INTERNATIONAL SAFEGUARDS AND PHYSICAL
PROTECTION

5.2. NUCLEAR POWER AND PUBLIC OPINION

3 2.R.T. RADIATION DOSE IMPLICATIONS OF
DIFFERENT RADIOACTIVITY MANAGEMENT
PRACTICES

HUMBOLDT-SAAL

7.2. SMALL POWER
REACTORS, DESALTING

6. SAFEGUARDS

4.3. SAFETY OF FUEL
CYCLE FACILITIES

3.3. TRANSPORT OF
RADIOACTIVE MATERIALS

3.4. DECOMMISSIONING

4.1.3. SAFETY REQUIRE-
MENTS AND EXPERIENCE.
THERMAL REACTORS
(cont.)

us t ra , 2 - 1 3 May, 1977.

AFTERNOONS 14.30-17.30

PLENARY SESSIONS
FESTSPIELHAUS

1.8.1. NATIONAL SYSTEM
PLANS

7. NUCLEAR POWER
IN DEVELOPING
COUNTRIES

l.C. CURRENT NUCLEAR
SYSTEMS

3.A. STANDARDS FOR
RADIOACTIVITY
MANAGEMENT

SUMMARY SESSION

CLOSING

TECHNICAL SESSIONS
AND ROUND TABLES

KONGRESSHAUS

EUROPA-SAAL

2.2. RAW MATERIALS MINING AND
PROCESSING

2.4.1. FUEL TECHNOLOGY FOR LWR AND HWR

2.4.2. FUEL TECHNOLOGY FOR LWR AND
HWR (com.)

2.5.1. PLUTONIUM BEARING FUELS

2.5.2. PLUTONIUM BEARING FUELS (com.)

7.R.T. TRANSFER OF NUCLEAR TECHNOLOGY
TO DEVELOPING COUNTRIES

2.1.R.T. DEVELOPMENTS AND DECISIONS NEEDED TO
ASSURE THE NUCLEAR FUEL CYCLE

FUEL CYCLE INDUSTRY

4.1.2. SAFETY REQUIREMENTS AND
EXPERIENCE. THERMAL REACTORS

4.1.1. SAFETY REQUIREMENTS AND
EXPERIENCE. THERMAL REACTORS (com.)

4.R.T. USE OF GENERALIZED SAFETY REVIEWS OF
MAJOR NUCLEAR FACILITIES IN REGULATORY
PRACTICE

l.R.T. ROLE OF NUCLEAR POWER IN FUTURE

HUMBOLDT-SAAL

7.1.1. NUCLEAR PRO-
GRAMMES IN
DEVELOPING COUNTRIES

7.1.2. NUCLEAR MAN-
POWER DEVELOPMENT

23. FUEL CYCLE
CENTRES

2.6. HTR FUELS

3.2.1. RADIOACTIVITY
MANAGEMENT
PRACTICES

3.2.2. RADIOACTIVITY
MANAGEMENT
PRACTICES (com.)

3.1. CRITERIA FOR
RADIOACTIVITY
MANAGEMENT



INTERNATIONAL ATOMIC ENERGY AGENCY

Consultants Meeting- on "Reactor Physics"

Vienna, 23 - 25 Kay 1977.

INFORMATION SHEET

I. Introduction

Since its formation the Agency has sponsored a continuing series of

activities under the programme component Reactor Physics. The nature and

subject of these activities has evolved through the years to keep abreast of

the general stage of development of the nuclear power field and to take account

of activities of other cognizant organizations. The Agency will convene a

consultants meeting to assist in a review of current and proposed activities in

the reactor physics area and to advise the Agency on its future activities in

this field.

In recent years much attention in the reactor physics field has been

directed to fast reactor physics, in particular as related to the development

of fast breeder reactors. The Agency activities in the fast breeder reactor

field are coordinated through the International Working Group on Past Reactors

(IVI'GPR), which has sponsored Specialists Meetings and arranged the preparation of

review articles on fast reactor physics. The OECD Nuclear Energy Agency Committee

on Reactor Physics (jffiACRP) is particularly active in the field of fast reactor

physics and the need has been expressed for continued coordination, as well as

possibly increased collaboration, between the Agency and the NKACRP in this field.

The Agency has sponsored activities in the reactor theory field, including

a Seminar on Numerical Reactor Calculations on 17 - 21 January 1972 in Vienna.

Resulting from this meeting, a Coordinated Research Programme (CRP) on Methods

of Neutron Transport Theory in Reactor Calculations was organized between

1972 - 1975 involving research groups from nine countries. Following a Technical

Committee Meeting in November 1975 in Bologna, Italy, on the subject of this CRP,

it was a-reed to renew this CRP for the period 1976 - 1979 with the modified

title Transport Theory and Advanced Reactor Calculations.

Several activities have been organized in the field of fuel burnup

calculations, starting with a Panel Meeting on Fuel Burnup Predictions in Thermal

Reactors, 10 - 14 April 1967 in Vienna. A CRP on fuel burnup calculations and

experiments for thermal reactors was organized between 1970 - I976. An Inter-

regional Review Course on Reactor Burn-up Physics was organized from 7 to

18 October I974 at Mol, Belgium.

Since 1975 the Agency has co-sponsored with the OECD Nuclear Energy Agency |Q

two Specialists Meetings in the shielding physics area: Sensitivity Studies and

Shielding Benchmarks, 7 - 1 0 October 1975 in Paris, France, and Differential and

Integral Nuclear Data Requirements for Shielding Calculations, 12 - 15 October 1976

in Vienna. The Agency is also cooperating in the organization of the5thlnternational

Conference on Reactor Shielding, 18 - 22 April 1977 at Knoxville, U.S.A.

A course on Reactor Theory and Power Reactors is being organized in

Winter 1978 at the International Centre for Theoretical Physics (ICTP), Trieste,

Italy, directed particularly to scientists and engineers from developing countries

which have plans to embark on a nuclear power programme. The purpose of the

course is to provide a broad and thorough review of reactor theory and applications

in the light of engineering requirements for current power reactor design and

operation.

The consultants will be asked to review the timeliness and priority of

plans for future activities, to make recommendations on the provisional scopes and

programmes of planned activities, to consider possible collaboration with other

organizations, and to make recommendations for additional activities in the field

of reactor physics.

II. List of Topics

1. Aci.ivitie_s_in Fast_Reactor_Phys_ics_

a. Coordination between IAEA and NEACRP

i. International Past Reactor Benchmark Calculations

ii. Specialists Meetings on Fast Breeder Reactor Physics
Calculational Experience (late 1977 - early 1978)

iii. Review Articles.

b. Proposed Symposium on Past Neutron Physics: Applications to
Fission and Fusion. (1979 tentative)

i. Sponsorship, location, dates

ii. Scope, provisional programme

2. Act.ivities_in. Realtor, Thepry_

a. Review of Coordinated Research Programme on Transport Theory and
Advanced Reactor Calculations.

b. Technical Committee Meeting on Numerical Reactor Calculations
(late I978)

i. Scope, provisional programme



3. Aci.ixii.i£.s_in Shielding Phvsjxs,

a. Technical Committee Meeting in 1978

i. Scope, provisional programme

4 • Cpure.es, in_ReactorJTheorv.

a. Reactor Theory and Power Reactors Course at ICTP, Trieste, Winter 1978

i. Organizational arrangements

ii. Course programme

5-. Consideration, ̂f^ddrtipnal. Activit.ie.s_

a. Specialist Meetings

b. Coordinated Research Programmes

c. Courses

TAB* Technical Committee

on

"Operating Experience Relating to Reliability of LWR

Reactor Pressure Components"

A preliminary announcement:

The meeting will be held on 20 - 22 June 1977 at

Ingenjorshuset, Malmskillnadsgatan Y8A, Stockholm, Sweden.

It is hosted by the Swedish Nuclear Power Inspectorate.

This technical committee will be convened within the

framework of the programme of the IAEA International Working

Group on Reliability of Reactor Pressure Components (IWG-RRPC).

The purpose of the meeting is to consider operating experience

of nuclear power plants with regard to the reliability of reac-

tor pressure components (pressure vessels, tubing, piping,

steam generators, valves, primary circuit pumps etc.). It is

believed that the results of the meeting would serve for bet-

ter understanding of the situation with reliability of such

components and provide data for preparing conclusions and re-

commendat ions.

It is expected that the participants will present papers

describing the national experience in the field. Review papers

on particular components and evaluating the significance of 17

factors affecting reliability are welcome. Presentations on

the techniques and procedures used for reliability assessment

of pressure components would be appreciated as well. It is

considered important to discuss also regulatory and economic

aspects of the problem.

IHTERHATIOHAL ATOMIC BHERGY AGENCY

Technical Committee Meeting

on

Decontamination and Decommissioning of Suclear Facilities

IHFORMATIOH SHEET

A large number of Member States are confronted with the eventual need to

decontaminate and decommission nuclear facilities, including power reactors as well as

production and research facilities which have reached the end of their useful

lifes.

It is the Agency's objective to develop a code of practice, guidelines and

standards to provide means for assuring decommissioning activities are performed

economically and safely to protect man and his environment during the decommissioning

phases and to permit safe use of land and facility when released to the public.

In meeting with this objective, a group of consultants met with the IAEA

in Vienna in 1973» to identify the scope and magnitude of the problem and to

ascertain courses of action. The Consultants concluded that collaboration in

decommissioning matters would be most fruitful as there was a high degree of

agreement that the environment should be preserved and the best use made of the

world's land, water and other resources.

In October 1975» the Agency continued the consideration of the subject by

sponsoring a technical committee meeting in Vienna. Eighteen experts

representing nine Member States, the NEA and the CEC attended this meeting.

Proceedings of the meeting were published as an Agency series, IASfA — 179i

which included a body of information based on actual decommissioning experience

and a list of recommendations and conclusions. To the extend feasible, the

objective of the 1977 meeting is to include consideration of these recommendations



ana accomplish the following:

1) Update previously reported data and report on new experiences since 1975*

2) Promote technical discussions and initiate development of procedures for
decontamination requirements of facilities to be decommissioned.

3) Incorporate or initiate the development of radioactivity release criteria
for each of the stages of decommissioning for acceptance by all Member States.
Induced (or contained) activity as well as surface will be considered.

4) Develop guidelines and standards for decommissioning.

5) If any, identify any research and development needs.

6) Accumulate and assess cost data to assist in the planning for decommissioning
of existing and to be constructed facilities.

It is planned that at the conclusion of the plenary session, working groups will

be assembled to perform tasks consistant with the above outlined objectives.

INTERNATIONAL ATOMIC ENERGY AGENCY

International Symposium on the Monitoring of Radioactive Airborne and

Liquid Releases from Nuclear Facilities

Portoroz, Yugoslavia

5 - 9 September, 1977

facilities, and to consider in detail the technical features of the available
methods of sampling and measurement. It is not intended to include any
consideration of environmental monitoring as this topic was fully dealt with
in a recent Agency symposium^).

18

INFORMATION SHEET

1. Introduction

Upper limits are imposed on the quantities of radioactive substances
that can be released to the environment from a nuclear facility, in order
to hold the exposure of the public at acceptable levels. These upper limits,
usually referred to as authorized release limits, are specified by the
competent national authorities.

It is the responsibility of the authority in charge of any facility
to demonstrate to the satisfaction of the competent authority that the
actual releases, during normal operation, do not exceed these authorized
limits, and to take the prescribed action, including notification of the
appropriate authorities, in the event of an unplanned release.

An adequate system for monitoring airborne and liquid releases is
indispensable for providing assurance of compliance with the authorized
limits and for giving early warning of an unplanned release. It can also
provide confirmation for the operator that the plant effluent treatment
and control systems are functioning properly, supply information which
can be used in estimating the population dose, and indicate whether, and
to what extent, supplementary environmental monitoring may be required.
The Agency is at present engaged in the preparation of a manual of guidance
on the design of release monitoring systems.1/

The purpose of this symposium is to discuss the various objectives of
discharge monitoring programmes, to review critically the current practice
in the design of appropriate monitoring systems for different types of

1) "The monitoring of airborne and liquid radioactive releases to the
environment from nuclear facilities". In preparation.

2) International Atomic Energy Agency, "Environmental Surveillance Around
Nuclear Facilities", Proceedings of a Symposium held in Warsaw,
November 1973, Vienna (1974).

2. List of topics

(a) Objectives of monitoring programmes for:

- planned releases

- unplanned releases

(b) Design of monitoring programmes for demonstrating compliance
with authorized releases limits for:

- nuclear power plants

- research and isotope production reactors

- other nuclear fuel cycle facilities

- radiochemical laboratories

(c) Technical features of monitoring methods for airborne and
liquid releases

(i) Sampling

- location of sampling points

- representativeness of samples

- continuous, periodic, batch, composite and other forms
of sampling for particulates, halogens, noble gases,
tritium, etc.

(ii) Measurement

- in-situ methods, including continuous monitoring with
associated warning devices

- laboratory methods

- sensitivity and accuracy required

(iii) Quality control, including calibration, testing and
inter-comparison of instrumentation and methods.

(d) Recording and reporting of monitoring results for planned and
unplanned releases

— compatibility of procedures

- additional data to be included in reports

(e) Examples of national requirements and practices.



INFORMATION SHEET

OBJECTIVES AND ORGANIZATION OF THE SECOND ADVISORY GROUP MEETING
ON FISSION PRODUCT NUCLEAR DATA (EPNP)

Stimulated by the conclusions of the Panel on Fission Product Nuclear
Data (FPHD), held in Bologna in November 1973, the Internationa,! Nuclear Data
Committee (iNDC) has screed to the recommendation of this Panel that a follow-
up meeting on the same subject be held. Pol 1 ov.H.ng this recommendation, the
IAEA Nuclear Data Section will convene a Second Advisory Group Feeting (formerly
called Panel) on FPND which is tentatively scheduled to take place in the
Reactor Centrum Hederland in Petten, Netherlands, for the week 5-9 Septenber 1977•

Objectives

The scope of this meeting will be essentially the same as that of the
FPND Panel in Bologna. This means that the following data types will be covered:

- FP yields;
- FP neutron cross sections;
- FP decay data; and
- delayed neutron data.

The main objectives of the meeting will be:

- to bring- together users, measurers and evaluators of FPND;
- to review the progress in international cooperation and coordination

of FPND activities achieved since the Bologna Panel;
- to review the user requirements for improved FPND needed in practical

applications, starting from the conclusions drawn at the Bologna Panel.
This Panel had strongly recommended that all future requirements for
more accurate data should be well supported by sensitivity studies and
take into account the latest status of the available data;

- to review the status of available compilations and evaluations;
- to review the status of microscopic FPFD requested by users and its

improvement since the Bologna Panel. Results of new experiments,
calculations or evaluations should be reported and critically discussed;

- to discuss FPND user needs and issue conclusions about the priority
and urgency of the requirements;

- to identify further measurements, calculations, compilations and
evaluations required to satisfy the needs of FPND users; and

- to issue specific recommendations for future work.

Organi ?,ati on

the organization of the meeting isIn order to seet these objectives
proposed to be as follows:

a. The first part of the meeting (two to three days) should be devoted
to the presentation of about 15 comprehensive review papers covering
the scope as defined by the meeting's topics and objectives, followed
by general discussions or. the open problems.

For each of these papers a suitable expert will be selected as reviewer.
Apart from hie own contribution, his paper should incorporate a bro.-.d
variety of views and results from different authors and laboratory.es

which will be submitted to him ir. thn form of oral or written con-
tribution?;. The review papers should thus supply the participants

of the meeting with all information they need for critical con-
siderations and fruitful discussions.

b. After the general discussions, working groups should be formed, which
should summarize the results of the meeting in each subject, area and
draft conclusions and recommendations (one to two days); Subject and
composition of each working group shall be discussed and decided at
the meeting itself.

c. A plenary session on the last day of the meeting should discuss and
approve the final version of the working group reports including the
conclusions and recommendations. They will be combined in a summary
report of the meeting, to be edited and issued by the scientific
secretary of the meeting.

d. Since the main part of the meeting should be devoted to discussions
and working group meetings, it is important that the oral presenta-
tions be kept short. This requires that the review papers be distrib-
uted to all participants at least one month before the meeting. In
addition, the Nuclear Data Section will compile the user requirements
and data status presented in the review papers and compare them in
the form of tables. These tables should be distributed at least two
weeks ahead of the meeting.

Title:

Date:

Location:

Organized by:

Scientific Secretary:

Scope:

SYMPOSIUM ANNOUNCEMENT

International Symposium on the Application of Reliability
Technolof»y to Nuclear Power Plants v;ith particular emphasis
on Reliability Problems of Rnpctor Pressure Components

10-14 October 1977

Vienna, Austria

International Atomic Energy Agency
KHrntnerring 11
P.O. Box 590 Cable address: EfATCM VIE1NA
A-1011 Vienna Ttelex No. 12 645
Austria
I.K. Terentiev, IAEA

The Symposium will serve as a follow-up to the Symposium
on Reliability of Nuclear Power Plants, held in Innsbruck,
Austria, in April 1975• The Symposium will focus special
attention on the reliability problems of reactor pressure
components, due to their significance in plant reliaibility,
safety and economics. The intention is to consider general
approaches used to evaluate the reliability of such
components, operating experience, failure data and its
analysis, as well as some economic aspects. Emphasis will
be placed on the reliability criteria for materials
selection, construction, fabrication, operation and inspection.
The topics to be covered include:

1. Reliability - current needs and achievements

2. Reliability models and critical design parameters

3. Review of critical design parameters required for

reliability studies

4« Reliability and design

5. Codes, standards and practices



6. Quality assurance and quality control

7«
8.

Participation:

Deadlir.2 for extended

Inspection and testing
Reliability and economics.

Participation in the symposium, whether or not a paper will
be presented! must be through designationby the Government
of a Member State of the Intemaxional Atomic Energy Agency
or by an international organization invited to participate.

Participation Por-r.s and Forms for Submission of a paper -
if a paper is to be submitted - should be sent to the
competent official authority (Ministry of Foreign Affairs
or National Atomic 3nergy Authority) for transmission to
the IAEA.

Although no deadline is set for the receipt of official
designations for participation, it is recommended to submit
the Participation Form as soon as possible to the official
authority of the respective Member State where further
information and forms may be obtained.

Receipt in Vienna of the completed form for submission, of
syncr-aes; a paper together with 6 copies of the extended synopses:

30 April 1977.

N.B. For US participants the official authority is!
Mr. John H. K?r.c
Special Assistant for Conferences
Office of Public Affairs
US Energy Hese"-rch i. Development Administration
Washington, D.C. 30545, USA

Technical Committee Meeting on "Current Status of Neutron Spectrum Unfolding"
planned for October 1977 in U.S.A. (10 - 12),

The IAEA, programme on standardization of reactor radiation measurements
was aimed to the

1. Intercomparison of available computer programmes for spectrum unfolding
in order to recommend the best one (or a few) for general use;

2. Preparation of a recommended energy-dependent neutron activation cross
section file;

3. Recommendation of best values for the relevant disintegration parameters.

The IWC RRM recommends that the IAEA promotes a systematic study of
the merits and shortcomings of the most promising unfolding codes. In such a
study attention should be given to such characteristics as convergence, uniqueness,
cross-section interdependence, window of kernel functions, improvement ratio, etc.
This study should be aimed at obtaining criteria for defining an optimum set of
detectors for a given spectrum problem.

The development of the multiple foil neutron activation technique in the
last years has allowed to obtain detailed spectrum information for the whole
energy range important for reactor technology.

The above mentioned specialists' meeting should discuss:

- the results of the questionnaire sent out by the Agency;

- the reviewing of the state of the art,

- further Agency's activities in the field.

Programme of the 2nd Symposium

on Nuclear Power Plant Control and Instrumentation

20

1 • Experiences with tht; installation, commissioning and operation of

control and instrumentation ftv^s tores of nuclear power plants.

- Utilities' views on experience with the control and instrumentation

systems of nuclear power plants and their recommendations for improve-

ments they consider desirable;

- Experience of reliability and maintainability of nuclear power plants

control and instrumentation systems;

- Adequacy of Control Room Layout;

- Reaction to computer—based systems and associated input and output

devices, including man—machine interface problems;

- Adequacy of design information;

- Staff training problems;

- Methods for initiating and documenting modifications;

- Areas needing improvement.

II. Experiences with systems for the detection of reactor component failure

- Failed fuel detection and location;

- Leak detection systems;

- Detection and location of other component failures.

Ill New instrumentation and control developments intended for implementation

on nuclear power plants

Automatic Control Systems

- Control under various non-steady state conditions;

- New forms of system architecture employing multiple computer

systems;

- Distributed systems;

- Microprocessors;

- Control of reactor power distribution.

Automatic protection systems

— Methods used to interpret instrument readings to correspond

to safety parameters of interest;

- Solf-cheeking of protection logic systems;



- Detection of regional overpower or local fuel overheating;

- Methods of achieving der.ired safety and reliability standards of

the protection, systems.!

- New developments of sensors.

Digital Computers in Safety Related Systems

- The concept of including reactor physics codes directly in a

safety system;

- The concept of processing a diversity of safety information to

ensure rationality before initiating safety action;

- On-line testing procedures?

- Use of digital computers to test or monitor safety systems that

may or may not contain digital computers;

- Reactivity-anomaly computers;

- Fault pattern recognition;

- Provision for software modification;

- Methods for introducing redundancy and majority logic;

- Preparation of documentation for presentation to licensing authorities;

- Nuclear power plant anomaly monitoring and interpretation.

Reliability, Maintainability and Operability

- Examples of the application of an organised reliability and.

maintainability approach to control and instrumentation system

design;

- The application of quality assurance and design review techniques

to instrumentation and control systems;

- Systems for in-plant surveillance of major reactor and heat

transport components;

- Instrumentation system denigns influenced by constraints on

radiation exposure to maintenance staff;

- Requirements for emergency control centre?.

Appendix 10. List of Meetings on Atomic Energy (non-sponsored
by the IAEA) which may be of interest to the

IWGFR Members.

Mannheim, P.R. Germany 32
Reactor Congress

Persepolis, Shiraz, Iran 34

Iran Conference on Transfer of Nuclear

Technology-

Kiev, USSR 35

4th National Soviet Conference on

Neutron Physics

** Knoxville, Tennessee, USA 36
5th International Conference on
Reactor Shielding

Tokyo, Japan 37
3rd International Conference on
Pressure Vessel Technology

Miami Beach, Florida, USA 39
National Topical Meeting on the
Plutonium Fuel Cycle

London, UK 45
Conference on the Construction,
Commissioning and Operation of
Advanced Gas-Cooled Reactors

** London, UK 45
International Conference on Ferritic
Steels for Fast Reactor Steam Generators

Paris, France 48
Energy 77: 1st International Meeting on
New Sources of Energy

** Soottsdale, Arizona, USA 49
International Conference on Radiation
Effects in Fast Reactor Materials
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1. 29 Mar. - lApr.

2. 10 Apr. -13 Apr.

3. 18 Apr. -22 Apr.

4. 18 Apr. -22 Apr.

5- 18 Apr. -22 Apr.

6. 2 May - 4 May

7. 26 May - 27 May

8. 30 May - 3 June

9. 13 June - 17 June

10. 19 June - 23 June

11 . 20 June - 24 June Gatlinburg, Tennessee, USA
Reliability Engineering and Risk Assess-
ment

50



12. 7 Aug. - 10 Aug.

13.

14.

15.

16.

14

22

19

3

Aug. -

Aug. -

Sept. -

dot. -

17

23

• 24

Aug.

Aug.

. Sept

7 Oct.

17. 10 Oct. -13 Oct.

18. 31 Oot. - 3 Nov.

19. 27 Nov. - 2 Dec.

20. 27 Nov. - 2 Dec.

21. 28 Nov. - 1 Dec.

Chattanooga, Tennessee, USA 57
8th Biennial Topical Conference on
Reactor Operating Experience

Atlanta City, New Jersey, USA
17th national Heat Transfer Conference

San Francisco, California, USA
International Seminar on Containment of
Fast Breeder Reactors

Istanbul, Turkey
10th World Energy Conference

New York, USA
2nd Symposium on Reactor Dosimetry:
Dosimetry Methods for Fuel Cladding
and Structural Materials.

** Tucson Arizona, USA 70
International Meeting on Advanced
LMFBR Fuels.

Eastbourne, Sussex, UK 72
Conference on Aivancing Energy Technology

Atlanta, Georgia, USA 73
Symposium on Thermal and Hydraulic
Aspects of Nuclear Reactor Safety

San Francisco, California, USA 73
Joint Meeting of the ANS and the AIF

** London, UK 74
International Conference on Optimisation
of Sodium-Cooled Fast Reactors

58

60

68

70

Appendix 11.

1. September

2. April 1980

3. 1979

* Detailed information may be found in "Meetings on Atomic Energy", Vol. 9. Nl,
January 1977, IAEA, on indicated pages.

** The IWGFR members reviewed the proposed agenda of the meeting at the 9th Annual
Group Meeting in April 1976 and concluded that it should be endorsed as an
International Conference.

1978

22.

23. 4 Apr. - 7 Apr.

24. 9 May - 11 May

2.5. 13 Sept. - 15 Sept.

London, UK 74
International Conference on Safety of
Nuclear Reactors

Hanover, F.R. Germany 75
Reactor Congress

Keswick, Cumberland, UK 76
Conference on Vibration in Nuclear Plant

Birmingham, UK 80
Meeting on Nuclear Physics

List of Meetings on Atomic Energy (non-sponsored by the IAEA)
which may be of interest to the IWGFR for which the support
of the IWGi'R is invited.

2, 1978 Monterey, California, USA
International Conference on Fast
Breeder Reactor Performance.

Richland, Washington, USA
Second International Conference on Liquid
Metal Technology in Energy Production.

USA
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4. 1979 or 1980

5. Fall of 1979

6. September 19-23, 1977

International Conference on Breeder Reactors
as a World Energy Resource

USA
International Conference on the Breeder
Fuel Cycle

USA
International Conference on
Neutron Cross Sections and Technology

Gathlinburg, Tennessee, USA
International Meeting on
Reactor Noise (SMORN II)

Appendix 12. Preliminary announcements or agendas of the conferences
for which the support of the IWGFR is invited.

I. International Conference on Fast Breeder Reactor Fuel Performance
September 19-22, 1978, Monterey, California

The overall scope and objective of the conference are herein indicated
providing a framework for significant international participation among
organizations actively engaged in all phases of fuel performance. The
last general meeting on this topic was held in New Orleans in 1971, and
since that time the international community has developed considerable
reactor experience with fast reactor fuels.

GENERAL IIJTORNATIOH

Kame of rneetinn

International Conference on Fast Breeder Reactor Fuel Performance

Location and headquarters of meeting

Hilton Inn or Del Monte Hyatt House

Monterey, California:

Date of meetings:

Sept. 19-22, 1978(tentative)



Sponsor (s) ANS, Materials Science & Technology Div./San Francisco Section;

ERDA-RDD (being considered); Minor: NMD-AIME ; Hopefully - IAEA

Name, address and phone number of General Chairman:

Edward A. Aitken, General Electric Co., FBRD, 310 DeGuigne Dr.,

Sunnyvale, California 94086 Phone (408) 297-3000 Ext. 237

and Program Chaiiman:E. C. Norman, Division of Reactor Development &

Demonstration, US-ERDA, Washington, DC 20545 Phone: (301) 353-4471

TECHNICAL CONTENT

Ccncr.il description of meeting and topics of proposed ncssions.
(Use back side of form, if necesnnry, and note rules that apply
specifically to Section-sponsored meetings.)

(See Attachments I and II)

Who nay contribute papers? Anyone X ; Members and others
sponsored by members ; Members only (Please check one)

What is the deadline for abstracts or summaries?

January 15, 1978 ___

What is the deadline for complete papers? May 1, 1978

Who is responsible for review and selection of contributed papers?

Technical Program Committee

PUBLICATION OF SUMMARIES AND PAPERS

Will summaries (Transactions) be available? Yes No x

Will full papers (Proceedings) be available? Yes X No

If EO. In what form? /Bound volume X Individual
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Preliminary committee structure Attachment IV Mien wiil the Proceedings be available? At time of registration

Approximate number of papers to be presented 45-50
in x (oingle) and/or (simultaneous) sessions.

ATTENDANCE

Estimated attendance at meeting 200 maximum

Restrictions (if any) on attendance none

PAPERS SOLICITATION

Will contributed papers be considered? (Please check one.)

Contributed Invited only Both x

Will a call-for-papers be issued? Yer- No

If a call will be issued, please indicate how, where and when

In Nuclear News issue November 1977 and by individual letters of

solicitation (Attachment III for meeting milestone schedule).

Where can they be obtained? At registration desk.

EXHIBIT INFORMATION

Will there be an exhibit in conjunction with the meeting?

Yes No x

APPROPRIATENESS OF LOCATION

Include a brief statement Dn why the proposed location for

the meeting was chosen. Monterey is a convenient location for

topical meetings in the San Francisco Bay area, especially in the

fall. The West Coast helps to attract foreign participants. Several

nuclear companies are located in the San Francisco Bay area,

including EPRI.



(7) ATTACHMENT I
ATTACHMENT III 24

TECHNICAL CONTENT

Scope of Meeting

This meeting is intended to serve as a broadly-scoped conference,

international in character that will focus on performance aspects

of fuels for fast breeder reactors. The scope will include per-

formance aspects of pin and assembly design and analysis, experiments

and behavior mechanisms.

Objectives of Meeting

1. To exchange technical information on base technology required

to support the design, testing and operation of fast reactor

fuel assemblies.

2. To assess the current status, direction and future emphasis

of worldwide programs using fast reactor fuels.

ATTACHMENT II

TENTATIVE SESSION SCHEDULE

1. Fast Breeder Fuel Assembly Design

2. Fast Breeder Fuel Pin Performance Analysis and Comparison

with Experiment

3. Fuel Properties and Performance Mechanisms

4. Fuel Properties and Performance Mechanisms

5. Mixed Oxide Fuel Performance

6. Mixed Oxide Fuel Performance

MEETING MILESTONE SCHEDULE

Date

February 13-17, 1977

Time Before
Meeting
(Months)

-19

March 15, 1977

June 1, 1977

June 15, 1977

July 1, 1977

August 15, 1977

September 15, 1977

November 1, 1977

November 30-December 2,
1977

January 15, 1978

February 1, 1978

May 1, 1978

July 1, 1978

September 17-29, 1978

November 15, 1978

-18

-15-1/2

-15

=14-1/2

-13

-11

-10-1/2

-9-1/2

-8

-7-1/2

-4-1/2

-3-1/2

0

+2

Action

Preliminary Approval from National
Program Committee

Planning Meeting of Committee Chairmen

Program Committee Meeting to Finalize
Scope and Invited Speakers

Letter to Potential Invited Speakers

Send Preliminary Budget to ANS

Sessions and Invited Speakers Fixed
by Program Committee

Submit Copy for "Call for Papers"

Issue "Call for Papers in Nuclear News

Final Approval from National Program
Committee and Submit Final Budget

Deadline for Sunmaries

Program Committee Review Summaries
and Select Papers - Fixed Final Program

Deadline for All Papers

All Papers Edited and Given to Publica-
tions Chairman

Meeting and Distribution of Papers

Submit Final Accounting to ANS

7. Advanced Fuel Performance

8. Wrap-Up Session/Summaries



ATTACHMENT IV

COMMITTEE STRUCTURE

General Chairman

Program Committee

Tentative -

Individuals

have not been

approached

E. A. Aitken

E. C. Norman, Chairman

A. Boltax

C. M. Cox

J. Hansen

J. Lambert

Adrian Roberts

J. D. Stephen

International Advisory Committee M. Simnad, Chairman

J. F. W. Bishop

Tentative -

Individuals

have not been

approached

"Golovinin" USSR

G. Karsten (Meyer)
P. Pascard (Mustelier)
K. Uematsu
E. L. Zebroski

Publicity and Publications

Local Arrangements

Finance

MSTD Liaison

S.F. Section Liaison

NMD . AIME

C. N. Craig

R. F. Hilbert

Local Section

R. D. Leggett

To be assigned

R. D. Nelson

II. 2nd International Conference on Liquid Metal Technology in Energy Id
Production

April 1980, Richland, Washington

The Materials Science and Technology Division of the American Nuclear
Society is planning a second International Conference on Liquid Metal Technology
in Energy Production. The conference will be held in April,1980 at Richland,
Washington. The first conference was held May 3-6, 1976 at Seven Springs
Resort, Champion, Pennsylvania. The Richland Chapter of the American Nuclear
Society and the Nuclear Metallurgy Committee of AIME and ASM have agreed to
co-sponsor the meeting. Co-sponsorship by ERDA and endorsement by IAEA will
be sought. The general chairman is Dr. W. F. Sheely and the technical
chairman is Mr. John M. Atwood, both of the Hanford Engineering Development
Laboratory.

The scope of the programme is anticipated to include invited and
contributed papers on preperties, behaviour, and characterization of liquid
metals; design and performance of instrumentation and components for liquid
metal systems; system maintenance; system corrosion behaviour; safety of liquid
metal systems; and advanced energy systems employing liquid metals. Participation
is expected to be international.

The conference is planned to coincide with the early stages of operation
of the Fast Flux Test Facility at the Hanford Engineering Development Laboratory.

Appendix 13. List of Proposed Topics for the IWGFR Technical Committee Meetings

International Working Group on Fast Reactors

Tenth Annual Meeting

Vienna, Austria: March 29-April 1, 1977

No. Title

1. Cover Gas Purification (Fission Products and Chemical
Impurities)

2. Sealing Devices for Rotating Plugs

3. Core Cooling Criteria and Gagging

4. Fast Reactor Core Material Equation of State

•i. Sodium Fires and Prevention

6. Fast Reactor Cladding and Core Structural Materials

7. Fast Reactor Fuel Rod Design and Development

8. Sodium to Gas Leak Detection

9. Fuel Failure Detection and Location

10. Design for Strong Motion Earthquakes

Italy

USA

UK, FRG
UK,USA



11• Explosion Containments Codes and Experiments UK

12. Design for Improved Safety Characteristics "

-33..^ Leak Detection and Location in LMFBR Steam Generators u g s R

14. Compatibility problems between sodium and concrete UK

15. Theoretical modelling of fuel behaviour UK

16. Fuel Performance and Safety Analysis S.M.

17. In-Service Inspection and Monitoring of LMPBRs S.M.

18. Friction, Wear, Fretting and self-welding in liquid UK, Japan
metal systems P R G

19. Fast reactor absorber materials UK

20. Fission and Corrosion Product Behaviour in Primary Circuits S.M. FRG
of LMFBRs

21. Operational Problems with Control and Instrumentation of LMFBRs S.M.,UK

22. Coolant Impurity Measurement and Control S.M.,

23. Methods for Demonstrating Structural Integrity under S.M.
Faulted Condtions.

24. Metal-Water/Stearn Interactions in Sodium Heated Steam FRG
Generators During Start-Up and Operation

25. Calculation and Experimental Verification of Flow-and FRG
Temperature Fields for LMFBR-Subassemblies under normal
Operating Conditions and Decay Heat Removal. Status and
Necessities with Respect to Fuel Rod and Bundle Mechanisms

26. Steam Generator Safety FRG

27. Tritium:Production, Distribution and Release in LMFBRs UK

28. Carbon in Sodium UK

29. Temperature Noise Analysis UK

30. LMFBR (PUO2-UO2) Fuel Handling, Fabricating Processes and USA
Facilities

31. Design and Testing of LMFBR Core and Blanket Subassemblies USA

32. Core and Fuel Performance Instrumentation Optimization USA

33. On-Line Calibration and Time Response Measurement Techniques USA
for Process Instruments

34. Irradiation Damage Units USA

35* Fuel (Core) Characterization USA

36. Boiling Noise Detection France

37. New Trends Relating to Fast Reactor Cores France,FRG

38. Sodium Removal and Component Decontamination USA

Appendix 14. Justifications of Proposed IWGFR Specialists' Meetings.
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1. Cover Gas Purification (Fission Products and Chemical Impurities)

Argon has to be purified:

a. To eliminate any impurity which could be damageable to the
sodium system.

b. To eliminate fission products in case of important pin failures
(or if vented pins are used),

2. Sealing Devices for Rotating Plugs

Rotating plugs for LMFBRs need a reliable gas tight system to be used.

Various possibilities exist or have been used, mainly: different
types of rubber gaskets and molten alloy sealing system.

future.

3.

A comparison of design and experience would be very fruitful for the

Core Cooling Criteria and Gagging

This activity is closely linked to the core support system. The core
itself should be cooled to take account of the radial form factor, (e.g. to
provide a constant outlet temperature).

The extent and distribution of the cooling has to satisfy a number of
criteria such as cavitation, element handling, inherent system safety, hot
channel evaluation.

An important problem seems to be cavitation; it can be avoided in
gags etc. by various design techniques. The phenomenon is very critical to
structural integrity, boiling detection, and heat transfer stability.

Correlation has been investigated with experiment and theory, and it
has been found important to compare criteria, results and evaluation methods.

4. Fast Reactor Core Material Equation of State

The EQS is important in reactor safety studies because it links the
chain-reaction kinetics to the equations of motion and of energy transport
through the Doppler effect, thermal expansion and mechanical distortions. The
thermophysical properties necessary for a description of the pennomena include
the conditions of phase transformations, melting and vaporization which are
characterized by temperatures and pressures and the associated volumetric and
energy changes.



Other important properties include heat capacity, thermal expansion
coefficient, compressibility and the tmlk modulus of compression which links
the thermal and coloric equations of state to interrelated mechanical properties
such as Poisson's ratio, shear modulus and elastic modulus. For severe transients
the above properties must be supplemented by thermodynamic critical constants,
the yield stress and its dependence on strain, temperature, composition, strain
rate, and prior history, and dissociation energies of compounds and ionizing
potentials.

There are no simple generalized equations of state for dense solids
and liquids relating the coexisting liquid and vapor phases, but there are
many relations having utility. It is the purpose of this panel to assess the
existing EQS technology and methodology and to recommend means for improving
the state of current knowledge.

Location: Argonne National Laboratory.

5. Sodium Fires and Prevention

Papers dealing with all aspects of sodium combustion, extinguishment
techniques, sodium fire prevention, and personnel protective clothing will
be presented. The major session topics of this meeting will be divided into
the following categories:

a. Sodium fire prevention - detection of sodium leaks and fires

b. Extinguishment of sodium fires and protective clothing

c. Sodium combustion products - controls, effects and removal
of extinguishment residues.

To the best of TD knowledge, there is no specific location where
special sodium fire expertise exists which would merit holding a meeting
at that location.

6. Fast Reactor Cladding and Core Structural Materials

The meeting should concentrate on both the extensive and intrinsic
properties and behaviour of fast reactor cladding in the core environment.
The scope should encompass high and low strain rate mechanical properties,
in-reactor swelling and creep, effects of sodium and impurities, the sodium
plus fuel cladding interaction effects. Mechanisms controlling properties
and behaviour should be covered as well as engineering properties.

Location: Open - could be held in U.S. at HEDL.

7. Fast Reactor Fuel Rod Design and Development

This would be a broad scope meeting covering all aspects of fuel rod
design, analysis, performance and intrinsic properties of the fuel and the
cladding as they effect performance under steady state and off-set operating
conditions.

Location: HEDL

Comment: This subject is probably too broad to be handled at a specialists'
meeting.

8. Sodium to Gas Leak Detection 2J

The specialists' meeting will provide a forum for technical information
exchange on the following topics:

- Recent (since 1971) field experience with sodium gas leaks and
their detectability;

- Damage to equipment resulting from sodium/gas leaks;

- Performance requirements from sodium to gas leak detectors;

- Development of advanced techniques for sodium to gas leak detection.

Location of Meeting: LMEC, Canoga Park, California

9. Fuel Failure Detection and Location

To cover the theoretical and experimental bases for measurable
indications of fuel failure.

The techniques used for detection and location of defected fuel
would be discussed and particular attention paid to the timescale for
detection relative to that for escalation of the failure.

10 Design for Strong Motion Earthquakes

We suggest the earliest feasible date for this meeting to be the Spring of
1978. It would be desirable for the United States to host this meeting on
the West Coast, probably at HEDL.

Possible subjects are:

1. Ground Motion

• Seismic input characteristics; shape and magnitude of spectra
• Attenuation with depth
• Probablistic procedures in the selection of SSE and OBE

2. Soil-Structure Interaction (SSI)

• Need for non-linear SSI
• Need for 3-D SSI
• Embeddment effects

3. Design Criteria and Verification

Criteria and basis for dynamic decoupling of piping and equipment
Load combinations and factored loads
Demonstration of functional adequacy by analysis
Criteria and basis for core components
Raceways (cable tray, electrical conduit)

4. Analysis Methods

• Multi-design spectra input for piping and component analyses
• Determining equipment spectra directly from ground and building

spectra
• Analysis for gaps/non-linear effects for core, pipingj vessel

components and supports
• Modelling techniques for non-linear effects due to concrete

cracking, complex (non-circular) buildings, load paths, etc.



11.

5. Design Guidelines and Simplified Methods

• Pipe hanger/snubber locations; effect of spring rates; alternate
designs for small piping

• Anchor support stiffness requirements

• Procedure/guidance on combination of model and spatial
components at load and stress levels for specific cases

• 2-D vs. 3-D; advantages and guidelines/justifications
• Simplified methods for soil-structure interaction, quasi-

linear analyses for gap effects

6. Testing Programs

• Realistic damping factors for structures/piping/equipment
• Seismic monitoring instrumentation and procedures
• Guidelines for testing to demonstrate meeting functional

requirements

Explosion Containments Codes and Experiments

The development of codes for determining the effect of the energy
releases from Bethe-Tait type excursions and their validation by special
experiments using explosives in special models.

12. Design for Improved Safety Characteristics

A review of the methods available for improving the physics 'behaviour
of the core - for example, by increasing the Doppler Coefficient or improving
•the sodium coefficient. It would also discuss the method of locating fuel
elements to prevent any undesired reactivity changes.

13 Leak Detection and Location in
Steam Generators

1. Methods of detection

(i) Helium testing, the influence of the test conditions
on the rate of detection.

(ii) Electromagnetic excitation methods,

(iii) Acoustic methods

(iv) Other methods

2. No-leak criteria

3. preliminary treatment of the steam generator before checking.

4. Leak location,both during manufao-fcurR and in r,ervioe,with emphasis
on experience and quantitative definition of criteria and actual
sensitivity of methods used,could be covered by this SM.

14* Compatibility problems between sodium and concrete

This would include reaction rates between liquid sodium coming into
contact with concrete at relatively low temperatures in oxygen free atmospheres

and also the effect of sodium and sodium vapour on concrete containment buildings £.0
under accident conditions where sodium fires and consequent high temperatures
might be expected.

15- Theoretical modelling of fuel behaviour

To cover techniques of fuel element modelling in both normal and
accident conditions, together with a discussion of objectives, potentialities
and limitations.

16. Fuel Performance and Safety Analysis

The programmes for understanding and applying knowledge of fuel
behaviour under abnormal conditions, particularly accident conditions, require
an extension of the knowledge of fuel technologists and greater integration
with safety analysists. In view of the general trend of programmes being
promulgated throughout the nuclear community, the participants of the IAEA,
meeting on "Fuel Failure Mechanisms", which was held on the recommendation
of the IWGFR at Battelle Seattle Research Center in Seattle, Washington, USA,
from May 12 to 16, 1975i unanimously recommended that an IAEA Specialists
Meeting be devoted more specifically to fuel performance analysis and
application to safety analysis, and be convened approximately two years hence
the meeting in Seattle.

17. In-Service Inspection and Monitoring of LMFBRs

The IAEA Specialists' meeting on this topic was held on the
recommendation of the IWGFR in Bensberg, the Federal Republic of Germany,
from 9 to 12 March 1976.

The SM was regarded by the participants as very timely and led to
a valuable exchange on the various aspects of in-service monitoring and
periodic examinations of LMFBR systems. There was a general view that this
topic was an essential aspect in the development of practical, commercial
LMFBRs and that there was an overall need for additional effort to be
devoted to this important topic in all its aspects.

In no country were the requirements for in-service inspection for
the preferred choice of techniques yet established. Proposals were being
discussed in several countries and further international discussion of these
would be most helpful. The participants of the meeting, therefore, unanimously
recommended that the IAEA would organize a further specialist meeting on this
topic in about two years time.

18, Friction, Wear, Fretting and Self Welding in Liquid Metal Systems

Tribological behaviour, in sodium depends on:

a. Material properties
b. Sodium temperature
c. Sodium impurity concentration
do Mass transfer characteristics (circuit details, flow rates, etc.)
e. Contact situations (loads, speeds, dwell times)

The meeting should discuss the available experimental techniques
for determining the tribological behaviour of fast reactor materials in sodium
and the existing experimental data. The behaviour of materials in argon cover
gas containing low levels of oxidising impurities should also be considered.



Attention should be given to tribological experience in operating rif̂ s and
reactors containing sodium,, The avoidance of potential problems by suitable
design and the selection of special materials to meet specific design situations
should also be discussed.

19- Fast reactor absorber materials

Changes in the physical and mechanical properties of candidate fast
reactor absorber materials as a function of burn—up due to neutron irradiation
are a well recognised phenomena. Gas release and interaction of absorber
materials with cladding tubes due to swelling of the absorbers and due to
general corrosion and grain boundary attack are also important in determining
the design and performance of absorber pins. The main purpose of the meeting
would be to assess the experience of absorber pin behaviour which has been
obtained since the last IWGFR meeting on this topic in 1973 and to consider the
impact of this experience on absorber pin design. Mechanisms covering the
absorber material properties and behaviour should be covered as well as the
actual absorber pin behaviour.

20. Fission and Corrosion Product Behaviour in Primary Circuits
of LMFBRs

The IAEA Specialists* Meeting on this topic was held on the
recommendation of the IWGFR in Dimitrovgrad, the USSR, from 8 to 11
September, 1975-

The subject of the meeting was the consideration of current investiga-
tions and the experience gained on fission and corrosion products behaviour in
an LMFBR primary system. There was a general view that this topic was an
essential aspect in the development of practical, commercial LMFBRs and that
there was an overall need to continue the studies which were carried out by
all the countries on the unsolved problems which had been identified and to
discuss the problem and draw the conclusions at a similar specialists' meeting
in four years time.

It seems to be useful if the location and schedule of the meeting are
compatible with the Second International Conference on "Liquid Metal Technology
in Energy Production".

21. Operational Problems with Control and Instrumentation of LMFBRs.

importance throughout the sodium plant from the viewpoints of corrosion, tribology, fuel/OQ
coolant interactions, carburisation/decarburisation. Hydrogen is of particular relevance
to the secondary circuits where continuous and substantial ingress occurs from the water-
side of the steam generating plant, and control and measurement is particularly relevant
to water—to—sodium leak detection.

The specialist discussions should be directed towards:-

i. impurity measurement techniques, viz oxygen, hydrogen and carbon meters
and other techniques of analysis, such as use of tab specimens, sodium
sampling systems etc.

ii. impurity control systems and techniques, viz largely cold trapping taking
on board in-situ regeneration, but also alternatives such as other designs
of crystallisers, hot trapping, diffusion, adsorption etc.

Attention should also be given to considering the plant as a whole, ie the
implication of operational regimes of the primary circuit on the secondaries and vice
versa: in this context, tritium distribution may arise.

This topic was suggested at the IWG-NPPCI-FR Specialists* Meeting on
"The Core and Primary Circuit Instrumentation of LMFBRs" held in Harrington,
Cheshire, England on 27-29 January 1976. The scope of the meeting is of interest
both to the IWGFR and the IWGNPPCI and the joint sponsorship of b*~th groups could
be proposed.

22. Coolant Impurity Measurement and Control

23. Methods for Demonstrating Structural Integrity under Faulted Conditions.

The Specialists* Meeting on "High-Temperature Structural Design Technology"
which was held at Champion, Pa, USA on April 27-30, 1976 allowed delegates from
member IWGFR countries to present and discuss the state of the art of high-tempera-
ture structural design technology and provided a forum for the mutual exchange of
viewpoints in some of the key topic areas related to the structural design philosophy
used for LMFBR component's.

The participants of the meeting unanimously recommended that methods for
demonstrating structural integrity under faulted conditions should form a topic
for discussion at a future meeting.

24. Metal-Water/Steam Interactions in Sodium Heated Steam Generators During Start-up
and Operation.

The aim of such a meeting should be discussions on stability of the magnetite
layer on the steam/water side of steam generators at start-up and load cycling; extrapola-
tion of corrosion rates to long term operation etc.

25-

The topic was suggested at the IWG-NPPCI-FR Specialists' Meeting on the Core
and Primary Circuit Instrumentation of LMFBRs held in Warrington, Cheshire, England
on January 27-29, 1976. 26.

The topic is relevant to both primary and secondary coolant circuits in LMFBRs,
in which measurement and control of the major non-metallic impurities oxygen, hydrogen
and carbon are of considerable importance. Oxygen and carbon are of particular

Calculation and Experimental Verification of Flow-and Temperature Fields for
LMFBR-Subassemblies under Hormal Operating Conditions and Decay Heat Removal
Status and necessities with Respect to Fuel Rod and Bundle Mechanics.

This specialist meeting should concentrate on:

- presentation of global and local calculation methods for LMFBR-Subassemblies
with different spacer arrangements.

- Comparisons between calculated and measured flow-and temperature fields.

- Discussion of the necessities of additional theoretical and experimental work

- Showing the relation between temperature fields and stress-analysis with
respect to safety and operational procedures.

Steam Generator Safety

Such a meeting has taken place already at Bensberg, FRG in 1976.
A continuation of discussion and presentation of experience on this subject
appears interesting in 1978/79<



27. Tritium: Production. Distribution and Release in LMFBRs

The topic is relevant to LMFBRs in that definition of the operational
regimes of the primary and secondary circuits dictates to a large degree the
distribution and location of tritium throughout the system and the extent of
release to the atmosphere.

28. Carbon in Sodium

The topic is relevant to both primary and secondary LMFBR circuits
from the viewpoint of the effects of adventitious additions of carbon to
the sodium on the metallurgical behaviour of the circuit materials. Carbon
transfer between dissemilar materials or between similar materials in different
environments, ie carburisation/decarburisation, is also relevant.

The specific discussions should be directed towards;-

i. establishing, if possible, the limiting criteria related to
specification of acceptable carbon levels (concentrations, chemical
activities?) in LMPBR circuits.

ii. the chemistry of carbon in sodium ranging over nature, solubility,
chemical activity, analytical measurement, influence of other
impurities, reaction of carbonaceous materials with sodium, and so on.

iii. techniques for removal of carbon from sodium.

29. Temperature Hoise Analysis

Temperature noiseaialysis is a potential means of detecting local
blockages and related faults in fast reactor sub-assemblies. It has an important
early warning capability being able in principle to indicate the early stages of
the sub-assembly incident and thus permitting shutdown systems to operate before
boiling and significant damage or escalation occurs.

The meeting should consider the following aspects:-

i. Experimental data from rig including the sensitivity of the technique
and the influence of sub-assembly geometric factors.

ii. Data from operating reactors notably on background noise level, band-
widths and variability.

iii. Theoretical development on the generation of temperature noise in
the turbulent fields of the sub-assembly coolant stream and the effect
of thermal conductivity on dissipation processes and the optimisation
of sub-assembly design to enhance signal characteristics, eg turbulence
promoters.

iv. Instrumentation response time.

v. Data analysis technique to increase sensitivity and/or level of

information on fault characteristics.

30. LMFBR (PuOg-UOg) Fuel Handling. Fabricating Processes and
Facilities

Possible time - Spring 1978. Location - to be discussed.

Justification - Large quantities of plutonium are being produced, Ofj
processes and accumulated. This material will have to be recycled for use in LWR's
and FBR's. How this material is handled and processed significantly affects fuel
cycle costs, safeguards, personnel exposure, and proliferation. This meeting
would primarily address fabrication and processing technology and facilities for
producing mixed oxide fuels and would cover economics, personnel exposure,
production problems and solutions, specifications and high Pu—240 material.

31. Design and Testing of LMFBR Core and Blanket Subassemblies

Possible time - 1978. Location - U.S. offers to host at GE or HEDL.

Justification — The meeting would encompass experience and design practices
associated with pin support experience and design practices associated with pin
support (grid and wire wrap), vibration and wear, bundle duct interactions, con-
straints, mechanical design of duct, thermal hydraulic considerations, etc. Also,
questions related to testing large LMFBR subassembly in test or power reactors
should be addressed.

32. Core and Fuel Performance Instrumentation Optimization

Possible time - 1979.
Westinghouse.

Location - U.S. offers to host, possible at

Justification - This topic would cover the interdependence between
subassembly instrumentation and fuel rating, and cost/benefit analyses as
related to improved temperature and coolant flow measurement.

33. On-Line Calibration and Time Response Measurement Techniques for
Process Instruments

Possible time - 1978. U.S. offers to host.

Justification - Topics would cover cross-correlation of instrument
noise signals, analysis of instrument and sensor background noise, forced
perturbation of coolant parameters, forced system power level perturbation, etc.

34. Irradiation Damage Units

Possible time - November 1978. U.S. offers to host at Richland, Washington.

35. Fuel (Core) Characterization

Possible time - 1979. U.S. offers to host either at HEDL or LASL.

36. Boiling Hoise Detection

Local boiling can greatly jeopardize the operation of fast reactors.
The detection of this phenomenon is an important problem in relation to
which out-of-pile and in-pile experiments have started.

37. New Trends Relating to Fast Reactor Cores

The acceptance of fast reactors for power generation depends above all
on the core design and on the doubling time which may be expected. It
is well known that large power reactor, designed as a conventional two-
zone core with an external breeder region has less attractive safety
features due to an increased sodium void reactivity effect. In
addition, an improved breeding potential is desirable. Both
aspects can be improved, in principle, in a ring core or modular



core designs, or if the design includes internal breeder zones
or islands of fertile subassemblies (unconventional cores).

The aim of the meeting is:

To bring out the advantages and disadvantages of the various
unconventional core designs in comparison to the conventional
designs.

Tie present feeling is that reactor physics and thermohydraulic
investigations should play the major role in the meeting. In
addition, invited papers should deal with safety aspects of such
plants.

The NEACRP expresses its interest in such a meeting. The IWGFR
is asked to support the meeting.

38. Sodium Removal and Component Decontamination

Sodium removal methodology and experience for both austenitic and
ferritic component systems intended for reuse. Component and
system decontamination methodology and experience for use with
LMFBR primary systems. Includes radioactive corrosion products,
fission products and fuel particulates.

Define potential damage mechanisms and components system re-
qualification procedures and requirement for reuse.

Appendix 15. ' List of Proposed Topics for Review Articles on LMFBRs

Title

No.

1. Mechanisms of Fission Products Release into Sodium as Coolant,
Fission Product Transport in LMFBR's and Removal of Radioactive
Products from Liquid Metal Coolant Circuit.

2. Tritium Release in a Typical LMFBR.

3. Sodium Removal and Decontamination of LMFBR Components for Maintenance.

4. Fuel- Cladding Chemical Interaction.

5. Fuel Failure Detection and Location.

6. Fuel (Core) Characterization.

7. Sodium to Gas Leak Detection in Primary and Secondary Sodium Systems.

8. Process Measurement in LMFBR Plants.- State of the Art.

9. Core Design and Analysis of Large LMFBR Heterogeneous Reactors.

10. The Role of LMPBRs in the World's Energy Production.

Appendix 16. Justifications on Outlines of Proposed Topics for
Review Articles on LMFBRs.

1. Mechanisms of Fission Products Release into Sodium ae Coolant. Fission
Product Transport in LMFBRs and Removal of Radioactive Products from
Liquid Metal Coolant Circuit,

a) Release of fission products from irradiated fuel and defective fuel
elements into sodium coolants.
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(1)

(2)

(3)

Time depend ence

Dependence on technological parameters (temperature, thermal
stress, burn—up, power start down and rise, oxygen.

Fuel sodium reaction phases and the amount and nature of fission
product phases entering the sodium.

Fission product transport in the coolant circuit.

(1) Solubility of fission products and the form in which they may
present in a sodium coolant.

Release of fission products into gas cavities.(2)

(3)

(4)

Deposition radioactivity on surfaces (composition, binding
energy, etc.).

Processes by which fission products are transported through the
circuit.

c) Removal of Radioactive Products from Liquid Metal Coolant Circuit.

(a) General consideration of the problem and reasons for the requisite
degree of removal.

(1) Decontamination in fuel assemblies.

(2) By-pass traps.

(3) Full-flow traps.

(b) Systems for cleaning gas cavities.

(c) Removal of radioactive contamination from the coolant and
equipment surfaces.

Proposed Authors: Dr. Feuerstein, GFK
Dr. F. A. Johnson, Harwell
Dr. J. McDonald, GE
A. J. Hooper & W. R. Watson, UK

LMFBR Tritium Release

a) General consideration of the problem, the sources of tritium and
their analysis.

b) Tritium transport in an LMFBR.

c) Continuous monitors for tritium in sodium coolant and
cover gas of LMFBR.

Proposed Authors:J. McGuire of HEDL, et. al.
A. C. Whittingham, UK



3. Sodium Removal and Decontamination of LMFBR Components for
Maintenance

Outline: A. Methods

1. Aqueous

2. Non-Aqueous

B. Potential Damage Mechanisms

1. Corrosion
2. Cracking
3. Reaction Excursion

C. Requalification of Components for Reuse

Scope: Hands-on-maintenance operations on sodium system components generally
require removal of sodium films first. In the case of primary system components,
it may be necessary to decontaminate the sodium exposed surfaces to remove radio—
nuclide depositions. Both of these operations must be accomplished without damage
to the component structure. Sodium removal methods in general use today include
water-vapour-nitrogen (WVN), water mist, alcohol reactions and evaporation. Both
aqueous and non-aqueous decontamination methods have been tried and a number of
problems identified.

Proposed Authors: The Sodium Technology Group at
HEDL under Mr. John Atwood would
be an appropriate U.S. author for
this activity.

4. Fuel Cladding Chemical Interaction

The following outline for a review paper was recommended by the participants
of the Meeting on "Fuel and Cladding Interaction".

CH. I Introduction and Background

CH. II Out-of-Pile Test Results

CH. Ill Reactor Irradiation Results

CH. IV FCCI Control Concepts (Buffer/Getters)

CH. V Fuel Pin Design Considerations (Mechanical Properties)

CH. VI Summary, Conclusions and Recommendations.

The meeting participants recommended that preference for preparing the
review paper should be given to Dr. M. G. Adamson, General Electric Co., Fast
Breeder Department, U.S.A. and Dr. 0. Goetzmann, Kernforschungszentrum, Karlsruhe,
F.R.G. Drs. Adamson and Goetzman have agreed to collaborate in preparation of the
review paper if it is approved by the IWGFR.

10.

Core Design and Analysis of Large LMFBR Heterogeneous Reactors 90

Proposed Author: US author to be determined.

The Role of LMFBRs in the World's Energy Production

Proposed Author: Author to be determined.

Appendix List of Meetings Sponsored by the IWGFRs

Fuel Failure Detection and Location

Proposed Authors: J. J. McCown and M. W. Goheen (HEDL) 21.

Fuel (Core) Characterization
Proposed Authors: R. L. Moore & G. J. Alkire (HEDL)

Sodium to Gas Leak Detection in Primary and Secondary Sodium Systems

Proposed Author: K. A. Davis (LMEC)

Process Measurement in LMFBR Plants - State of the Art

Proposed Author: F. L. Fletcher (LMEC)

1. Consultants' Meeting on Fast Reactor Problems (March 1967i Vienna)

2. The First Meeting of the IWGFR (March 1968, Vienna)

3. SM on Sodium-Water Reactions (November 1968, AWL, USA)

4. The Second Annual Meeting of the IWGFR (March 1969, Vienna)

5. International Conference on Fast Reactor Irradiation Testing
(April 1969, Dounreay, UK)

6. International Conference on Physics of Fast Reactor Operation and Design
(June I969, London, UK)

7. SM on Plutonium Alpha (June-July 1969, Winfrith, UK)

8. SM on Core Instrumentation for Sodium-Cooled Fast Reactors (October I969,
Karlsruhe, Fed. Rep. of Germany)

9. The Third Annual Meeting of the IWGFR (March 1970, Cadarache, France)

10. SM on Sodium Vapour Control (March 1970, Cadarache, France)

11. IAEA Symposium on Sodium-Cooled Fast Reactor Engineering (March 1970, Monaco)

12. SM on Failure Cladding Detection (October 1970, Cadarache, France)

13. RM on Fast Reactor Spectrum Measurements and Their Interpretation
("November 1970, ANL, USA)

14. SM on Operational Safety of Sodium Circuits (March 1971) Risley, UK)

15. The 4th Annual Meeting of the IWGFR (May 1971, Vienna)

lfi. SM on Sodium-Water Reactions (May 1971, Melekess, USSR)

17. 4th Geneva Conference on Peaceful Uses of Atomic Energy (September 1971,
Geneva, Switzerland)

18. SM on Fission and Corrosion Products Behaviour in Primary Systems of LMFBRs
(September 1971, Bensberg, Fed. Rep. of Germany)

19. The 5th Annual Meeting of the IWGFR (19-21 April 1972, Vienna)

20. SM on Handling and Transportation of LMFBR Spent Fuel Elements (April 1972,
Rome, Italy)

SM on Sodium Fires (Sodium Combustion and its Extinguishment - Techniques
and Technology), (May 1972, Richland, USA)

22o Conference on Engineering of Fast Reactors for Safe and Reliable Operation
(9 - 13 October 1972, Karlsruhe, Fed. Rep. of Germany)

23. SM on Sodium Impurity Measurements and Control (14 - 17 November 1972,
Cadarache, France)

24. SM on Decontamination of Plant Components from Sodium and Radioactivity
(9 - 12 April 1973, Dounreay, UK)



25. The 6th Annual Meeting of the IHGFR (9 - 11 May 1973, Vienna) Appendix 18

26, SM on Development and Application of Absorber Materials for Past Reactors
( 4 - 8 June 1973, Dimitrovgrad, USSR)

27O IAEA Symposium on Fuel and Fuel Elements for Past Reactors
( 2 - 6 July 1973, Brussels, Belgium)

28. Symposium on Physics of Fast Reactors (16 - 23 October 1973, Tokyo, Japan)

29. IAEA Panel on Hot-Channel Factor Calculations (2? - 24 November 1973, Karlsruhe.
Fed. Rep. of Germany)

30. Conference on Fast Reactor Power Stations (11 - 14 March 1974, London, UK)

List or Meetings Approved by the IWGFR to be
held in the Period after the 10th Annual Group
Meeting (from April 1977 through 1978)
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Jan.

1977

1978

Feb.

4

March April

6,7

May June

1

8

July Aug. Sept.

2

Oct.

3

Nov.

9

Dec.

31. The Seventh Annual Meeting of the IWGFR (18 - 20 March 1974, Winfrith, UK)

32. SM on Handling of the Design for and Mitigation of Thermal Transients
in LMFBR Plants (17 - 21 June 1974, Canoga Park, USA)

33. SM on Operating Experience and Design Criteria of Sodium Valves
(23 - 27 September 1974, Richland, USA)

34. IAEA Study Group on Steam Generators for LMFBRs (14 - 17 October 1974,
Bensberg, Fed. Rep. of Germany)

3 % The Eighth Annual Meeting of the IWGFR (15 - 18 April 1975, Vienna)

*6. SM on the Reliability of Decay Heat Removal Systems for Fast Reactors
(28 April - 1 May 1975, Harwell, UK)

57. SM on Fuel Failure Mechanisms (12 - 16 May 1975, Seattle, Washinsrton, USA)

38. SM on Fission and Corrosion Product Behaviour in Primary Circuits of LMFBRs
(8 - 11 September 1975, Dimitrovgrad, USSR)

39. IAEA. IWG-NPPCI-FR SM on Core & Primary Circuit Instrumentation of LMFBRs
(27 - 29 January 1976, Risley, UK)

40. SM on In-Service Inspection and Monitoring of LMFBRs
(9 - 12 March 1976, Bensberg, Fed. Republic of Germany)

41« The Ninth Annual Meeting of the IWGFR (30 March - 2 April 1976, Vienna)

42. SM on Cavitation in Sodium and Studies of Analogy with Water as Compared
to Sodium (Cadarache, France, April 12-16, 1976)

43. SM on High Temperature Structural Design Technology (Champion, Pa, USA,
April 27-30, 1976)

44. SM on Aerosol Formation, Vapour Deposits and Sodium Vapour Trapping
(Cadarache, France, December 13-17, 1976)

45. SM on Fuel and Cladding Interaction (Tokyo, Japan, February 21-25, 1977)

45. The Tenth Annual Meeting of the IWGFR (Vienna, Austria, 29 Maroh-1 April,1977).

1. S.M. on the Role of Fission Products in Whole Core Accidents (Harwell, UK,
June 27-July 1, 1977)

2. S.M. on Flow Induced Vibrations in LMFBR Designs (the Argonne National Laboratory,
Chicago, I l l i n o i s , USA, September 19-23, 1977)

3 . S.M. on Properties of Primary Circuit Structural Materials Including Environmental
Effects (Bensberg, FRG, October 17-21, 1977)

4. S.M. on Sodium Removal and Component Decontamination (Richland, Washington, USA
February 1978)

5. *Joint IAEA-NEACE^t^CD) Spec ia l i s t s ' Meeting on Calculation Experience, Comparison
Relating to Physical\jharao4 erisi j .es (the Yrgonne National Laboratory, USA,
early 1978)

6. Symposium on the Design, Construction and Operating Experience of Demonstration
Fast Power Reactors p o l o g n a ^ I t a l y , April 10-14, 1978)

7 . TCM - the 11th Annual Meeting of the IWGFR (Bologna, I t a l y , April 17-20, 1978)

8. S.M. on Leak Detection, and Location in LMFBR Steam Generators (USSR, June 1978)

9. Sodium Fires and Prevention (Cadarache, France, November 1978)

* Not yet f ina l ly agreed with the NEACRP.



Appendix 19. International Working Group on Fast Reactors,

List of Members.

UK

Mr. L. Vautrey
Commissariat a. l ' E n e r g i e Atomique
CEN de Saclay
Boi te P o s t a l e No. 2
91190 Gi f - su r -Yve t t e

Fed. Rep, of Germany

Dr. U. Daunert
Bundesministerium fifr Forschung

und Technologie
D-53 Bonn, Pos t fach 120-124

Prof. F. Pierantoni
CNEN Fast Reactor Programme
Via Arcoveggio 56-23
Bologna 40129, Italy

Alternates

USA

Dr. G. Kessler
Kernforschungszentrum
Karlsruhe
Projekt Schneller Brtfter
75 Karlsruhe, Postfaoh 3640

Mr. G. Fa lc ine l l i
CNEN Fast Reactor Programme
Via Arcoveggio 56-23
Bologna, 40129

Dr. R. D. Smith
United Kingdom Atomic Energy Authority
Reactor Group Headquarters
Risley, Harrington, Lancashire, WA3 6AT
England

Mr. John Yevick
Senior Technical Assistant
Div. of Reactor Development &
Demonstration, U.S. Energy Research
& Development Administration (USERDA)
Washington, D.C. 20545

Representatives

OECD

Dr. W. HSussermann
Technical Division
OECD Nuclear Energy Agency
38, boulevard Suchet
F-75016 Paris
France
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Mr. G. A. Welch
Technical Operations
Directorate
The Reactor Group
UK Atomic Energy Authority
Risley, Warrington,Cheshire
WA35. A2, England

Dr. Jacques Royen
Nuclear Safety Division
OECD Nuclear Energy Agency
38, boulevard Suchet
F-75016 Paris
France

USSR

Dr. K. Tomabechi
Dept. of the Development of
Fast Reactors
Power Reactor & Hue. Fuel Dev. Corp.
9-13, 1-chome, Akasaka, Minato-ku
Tokyo

Dr. N. V. Krasnojarov
Scientific Research Institute
on Atomic Reactors
Uljanovskaja Region
Dimitrovgrad

Mr. Akio Hosaka
Project Management Division
Power Reactor & Nuclear
Fuel Dev. Corporation
9-13, 1—chome, Akasaka
Minato-ku, Tokyo

Dr. E. I. Inyutin
Institute of Physics & Power
Engineering
Obninsk, Kaluzskaja Region

IAEA

Mr. W. E. Balz
Commission of the European Communities
Office DG IIl/E-2, JE/8-3A
200, rue de la Loi
1040 Brussels, Belgium

Dr. E. A. Khodarev
Scientific Secretary
International Working Group on Fast Reactors
International Atomic Energy Agency
Karntner Ring 11-13
A-1011 Vienna, Austria


