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FOREWORD

The Twelfth Annual Meeting of the IAEA International Working Group
on Fast Reactors was held at the IAEA Headquarters, Vienna, Austria from
27 to 30 March 1979«
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 (Part 1)
1*

Introduction

The Twelfth Annual Meeting of the IWGFR was held in accordance with the
recommendation of the previous AGM, at the IAEA Headquarters in Vienna from
27 to 30 March 1979* The meeting was attended by the Member States of the group:
Prancei the Federal Republic of Germany, Italy, Japan, the United Kingdom, and
the United States of America, as well as by representatives from CEC, IAEA and
OECD and observer
from the Union of the Soviet Socialist Republics, The Meeting
was opened by Mr, H. J. Laue, Director of the IAEA Division of Nuclear Power and
Reactors* He announced that Mr. Otomo was now the alternate member of Japan to
the IWGFR*
The List of Participants is attached to the Summary Report (Appendix 1 ) . The
meeting was presided over by Mr. L. Vautrey, France. The Agenda and Time Schedule
of the meeting are given in Appendix 2. The items of the Agenda were discussed in
turn and recommendations were made to the IAEA where appropriate.
2.

Approval of the Minutes of the Eleventh IWGFR Meeting (item la)

The Chairman suggested the approval of the Minutes of the Eleventh Annual IWGFR
Meeting. It was so agreed* It was recommended that the IAEA should not scale down pages
of the Summary Reports (Part l) submitted for publication.
3*

Report by Scientific Secretary Regarding Activities of the Group (item lb)

The Review of the IWGFR activities for the period since the Eleventh Annual
Meeting of the IWGFR was distributed in advance amongst the members ofthe 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»

IAEA-SEA/OECD .Symposium on Fast Reactor Physics. September 24-28, 1979t Aix-enProvencet France (item 2a)

The Symposium on Fast Reactor Physics was endorsed by the IWGFR and the KEACRP.
The Scientific Secretary of the IWGFR distributed the List of names of the P«gr»»» Cowrtte
for the Symposium and informed the IWGFR members that on March 2b, 1979 the Programme
Committee selected papers for the symposium, reviewed the programme and recommended
chairmen for each symposium session. The Programme Committee for the Symposium on
Fast Reactor Physics also recommended that a review paper "Core Design and Analysis
of Large LMFBR Heterogeneous Reactors" to be published in the Atomic Energy Review
should be prepared by S. Sicard et al, CEA.
5*

International Conference on Irradiation Behaviour of Metallic Materials for
Fast Reactor Core Components, A.jaccio, France, June 5-7t 1979 (item 2b)

The French member reported on the status of preparatory work for this conference.
The IWGFR recommendation concerning the Ajaccio Conference "that the title be changed
to Irradiation Behaviour of Metallic Materials for Fast Reactor Core Components and that
the reference to the possible inclusion of papers on thermal reactor systems should be mentioned in tie call for papers "wastaken into account by the Organizing Committee of the
Conference. Franoe is ready to provide interpretation into Russian during this Conference
but it is necessary to receive confirmation of
participation of USSR experts
in
this
conference and no answer has been received to the request from the
French authorities.
6.

International Topical Meeting on Fast Reactor Safety Technology, Seattle,
Washington, USA. August 19-23. 1979 (item 2 c)

The US member reported on the status of preparatory work for this conference.
The meeting will include a broad coverage of fast reactor safety topics, with special
emphasis on resolving the remaining safety issues for a maturing fast reactor technology.
The IWGFR members* comments concerning the tentative agenda of the meeting were
considered thoroughly by the Organizing Committee and resulted in an amenable
resolution which was reported by Mr, Yevick in his letter of May 3» 1978.

7.

2nd International Conference on Liquid Metal Technology in Energy
Froduction. Richland, Washington, USA. April 2O-23t 1980 (item 2d)

The Scientific Secretary of the IWGFR distributed a copy of Call for
Papers forthe Second International Conference on Liquid Metal Technology in
Energy Production (Appendix 10) and informed the IWGPR that a plenary session
of the Conference would include papers describing LMPBR operating experience,
emphasizing sodium technology, since the previous conference in May 1976. The
technical programme committee would like to include papers on BN-350, EBR-II,
PPR, JOYO, KNK-II and Phenix. Therefore, Dr. J. M. Atwood, the Technical
Chairman of the Conference, requested the IWGFR members to nominate speakers
to present the invited papers on the above operating reactors as well as
summaries of the papers by August 1, 1979* It was agreed that the requested
information will be transmitted by the IWGPR members to Dr. Atwood by
August 1, 1979, Dr. Rosen will contact the Organizing Committee of the
Conference and advise them to ask IWGPR members to submit names for an
International Advisory Committee for the Conference.
8.

International Conference on Breeder Reactors as a World Energy Resource
and the Breeder Fuel Cycle (item 2e)

Dr. H. J. Laue, Director of the IAEA Division of Nuclear Power and Reactors,
informed the IWGFR in his opening remarks that the International Conference
on Breeder Reactors as a World Energy Resource and the Breeder Fuel Cycle was
included in the list of the IAEA meetings for 1981 but, taking into account that
tk«r« could be an overlap
between this conference and the 2nd Salzburg
Conference on Nuclear Power and its Fuel Cycle (which was now tentatively planned
for the end of 1981 or beginning 1982 ),the IAEA would like to reserve the
possibility to include all the programme on fast breeder fuel cycle to be
recommended by the IWGFR into the Salzburg Conference.
Dr. Smith informed the IWGFR that BNES is ready to organize the
Conference on Breeder Reactors as a World Energy Resource and the Breeder
Fuel Cycle in I98I. Taking into account that the programme of the second
Salzburg Conference on Nuclear Power and its Fuel Cycle has not yet been
settled
and that the fast reactor fuel cycle was not covered in detail
at the first Salzburg Conference, the IWGFR recommended BNES to proceed
with organization of the Conference on Fast Reactor Fuel Cycle. Dr. Smith
distributed at the 12th AGM the first draft agenda of the conference for
the IWGFR members'comments. The first draft of the Agenda of the Conference
is given in Appendix 4» The IWGFR reviewed the first draft Agenda. It was
agreed that Dr. Smith will revise the first draft taking into account the members1
comments and will distribute the second draft for further members* comments. It
was recommended that BNES sponsor the Conference on Fast Reactor Fuel Cycle in
Spring 1981.
9.

IAEA Meetings which may be of interest to IWGFR Members (item 2f)

A list of the meetings is given in Appendix 5 a nd their Justifications
or Preliminary Programmes are given in Appendix 6.
Mr. Vautrey drew the attention of the IWGFR to Mr. Kakihana*s letter
of 28 February 1979 inviting the French Authorities to nominate experts for
IAEA Advisory Group Meeting on "Oxygen activity changes in oxide fuels due
to burn-up, oxygen redistribution, chemical interactions between fuel and
cladding and reactions involving fission products" to be held in Karlsruhe.
Federal Republic of Germany, from 7 to 10 May 1979.
Mr. Sundermann, Research and Laboratories Division of the IAEA, was
invited to report to the IWGFR on the IAEA activity in the subject field. The
IWGFR expressed interest in the activity which was reported by Mr. Sundermann and
recommended that the IAEA authority should distribute an additional letter among
interested countries explaining in more detail the scope of the meeting. Otherwise
experts who are not actively working in the field of the subject to be discussed
at the meeting might be nominated by National Authorities. It was requested
that the Summary Report of the Karlsruhe meeting be distributed to the IWGFR members,
when it becomes available.

10.

IWGFR recommendations for supporting some of the International Conferences
(Item 2g)

Most of the ^Adelines for supporting international conferences
were agreed upon "by the members by correspondence. The IWGFR members reviewed
the revised criteria which were prepared by the Scientific Secretary taking
into account as much as possible the IWGFR members* comments received before
March 1, 1979* The agreed guidelines for supporting some of the international
conferences are listed in Appendix 7»
11.

Coordination of the schedule for the major fa,st reactor tnggtinre and
major intprnationai meetings having a predominant fast reactor
interest fTtem ?h).

Lists of meetings on atomic energy (not sponsored by the IAEA) which
could be of interest to the IWGFR members are given in Appendices 8 and 9»
Some of the preliminary programmes or announcements of meetings of interest
to the IWGFR and for which the support of the IWGFR is invited are given
in Appendix 10. It was noted that the 2nd International Seminar on Containment
of Fast Breeder Reactors to be organized in West Berlin could have some overlap with the Seattle Safety Meeting which was endorsed by the IWGFR. It was
agreed that papers with a purely structural mechanics basis eg. estimates of tLe
strength of containment) should be presented at the seminar on containment, but
that papers with emphasis on the safety aspects should be presented at Seattle.
In fact papers for both these conferences had already been settled, but
similar
considerations should apply to future conferences held in conjunction with SMIRT.
12.

Consideration of the major recommendations of some of the IWGFR Specialists'
Meetings for which the support of the IWGFR is requested (item 3)»
(a) Members reviewed the topics recommended by IWGFR Specialists1
Meetings in 1978 for further meetings and agreed that the following
topics should be entered on the "List of Proposed Topics for
IWGFR Specialists* Meetings" for further consideration at this
meeting of the IWGFR:
(1) Equation of State of Materials of Relevance to the Analysis
of Hypothetical Fast Breeder Reactor Accidents.
(2)

Sodium Fires and Prevention.

(b)

Members reviewed the topics for review articles recommended for
publication by some specialists' meetings and agreed to include
topic "Equation of State of Materials of Relevance to the Analysis
of Hypothetical Fast Breeder Reactor Accidents'1 in Appendix 13 and
topic "Helium Leak Detection Practice and Procedures for Testing of
LMFBR Steam Generators'* in Appendix 14 for further discussions on
item 5 of the Agenda.

(c)

The IWGFR was informed that representatives of the FRG, UK and USA
would complete their reassessments,which were recommended by
the Specialists' Meeting on Equation of State, of sodium data
in two to three months time. When Dr. Potter has the results he will
report his conclusions to the IWGFR. This will be in about
six months time. Unfortunately, Dr. Potter has not been able to comment
on the state of work in France as he has had no reply from
Miss Girard to his request for information. Mr. Vautrey agreed to
ensure that the requested information would be sent to Dr. Potter
as soon as possible.

(d) The IWGFR discussed the suggestion made by the Specialists' Meeting
on "Leak Detection and Location in LMFBR Steam Generators*1 that an
investigation be made to establish whether the respective quality
assurance and quality control standards applied to the design and
manufacture of steam generators are compatible anongthe countries
concerned. It was concluded that this was a laudable objective but

unlikely to "be achievable in practice partly because of commercial
considerations. It was therefore proposed that this action should
not be followed ^.t least for the present.
13.

Specialists* Meeting on Theoretical Modelling of LMFBR Fuel Pin Behaviour,
Paris (Fontena.y-aux-Rosea), France, May 28-June 1, 1979 (item 4a)»

A tentative agenda for this meeting was distributed for the IWGFR members'
commentB with the letter of 1 February 1979 informing all the members that the
IAEA accepted the official invitation of the French Government to hold the
meeting in Fontenay-aux-Roses, France on May 28-June 1, 1979* The meeting will
be chaired by Mr. R. Pascard, CEN-FAR.
14»

Specialists' Meeting on Carbon in Sodium, Harwell, UK, November 26-30, 1979
(Item 4b)

The meeting was originally planned for October 1979 but Dr. Smith informed
the Scientific Secretary that the suggested date of October 1979 is not convenient
as the number of other conferences at Harwell already arranged for that month
was quite large. It was agreed to hold the meeting on November 26-30, 1979*
Dr. Smith distributed at the meeting a preliminary agenda for the Specialists'
Meeting for the IWGFR members' comments.
15.

Specialists' Meeting on Bellows for Sodium Systems, Tokyo, Japan,
November 3-9. 1979 (Item 4o)

This topic was proposed at the 11th AGM to be held in Tokyo, Japan in
November 1979* Dr. Tomabechi has distributed a preliminary agenda for the specialists'
meeting for the IWGFR members' comments and will initiate an answer to the IAEA official
letter enquiring if Japan wishes to host the above meeting. It was recommended that
this meeting should be held during the week of 5-9 November 1979*
16.
Consideration of proposal of the IWG-NPPCI to establish a long term
coordinated research programme on Sodium Flow Measurements in Large
LMFBR Pipes (item 4d).
The Scientific Secretary informed the IWGFR members in his letter of
9 July 1978 that following the recommendation made by the Specialists' Meeting
on "Core and Primary Circuit Instrumentation for LMFBRs" (Risley, UK, 1978) to
establish international coordination on sodium flow measurements in large pipes,
the International Working Group on Nuclear Power Plant Control and Instrumentation
(iWG—NPPCl) considered and discussed this question during its last meeting in
Cannes in April 1978 and strongly supported the proposal to go ahead with the
interchange of information on sodium flow measurements in large pipes among
interested countries and recommended that the Agency consider the possibility
of establishing a long term coordinated research programme on this subject.
The IWGNFPCI members felt that there wore quite a number of instrumentation
techniques for these measurements which need to be explored and as the pipe
size increases up to 1 meter diameter,the facilities for experimental work
become extremely expensive. Therefore, it is not really feasible for any single
country to explore more than one or two measurement techniques itself and
that is the main driving force of the suggested international coordination.
The IWGNPPCI recommended that before the programme begins the. Agency
should convene a specialists' meeting (two or three specialists from each
interested country) to review the available data and to outline further possible
investigations in flow sodium measurement techniques. It was agreed at the
IWGNPPCI meeting that prior to the specialists' meeting each interested country should
prepare a document outlining the state-of-the art in the above mentioned field
and consider what further directions of investigation were desirable.
The IWGFR reviewed proposals made by the IWGNPPCI and the IAEA Specialists'
Meeting on "Core and Primary Circuit Instrumentation for LMFBRs" to establish a
long term coordinated research programme on sodium flow measurements in large
pipes and recommended:

(1)

There will be an ad hoc meeting on Sodium Plow Measurements
in Large Pipes to review the available data and to outline further
possible investigations in sodium flow measurements. The FRG offered
to host this meeting in Bensberg.

£ )

Such a meeting relates to both LMFBR Technology and Control and
Inietiramentation and would be supported by the IWGPR and the IWGNPPCI.

(3)

17»

That attention of the participants of this meeting should be drawn to the
fact that techniques of sodium flow measurements in large pipes might
involve some industrial know-how and in making any recommendations on
possible future activity in this field the participants should bear this in
mind*
Consideration of proposals of the IAEA consultants' meeting on Advanced Fuel
for LMFBRs (Item 4e).

The Scientific Secretary informed the IWGPR that it was planned originally
within the programme of activity of Nuclear Materials and Fuel Cycle Section of the
IAEA to organize a consultants1 meeting prior to the 12th Annual Meeting of the IWGFR
to advise the IAEA on possible activities in the field of LWR, LMFBR and HTGR
advanced fuel. The IAEA wanted to discuss the recommendations and proposals
of the consultants* meeting concerning advanced fuel for LMFBRs at the 12th
Annual Meeting of the IWGFR. Unfortunately, there was a delay with organization
of the above consultants* meeting. Nevertheless, the item was left on the agenda
of the 12th AGM and the IWGFR was asked to coordinate activities in the field of
advanced fuel for L M F B R B . It was generally agreed that there is no need to increase
activity in the field of advanced fuel for LMFBRs. The IWGFR is aware of the
problem and would recommend activities when necessary. .It was recommended that
any activities parallel to those being carried out by INFCE should be avoided.
18.

Study Group Meeting on Gas Cooled Fast Breeder Reactors (item 4f)

The last meeting sponsored by the IAEA on gas-cooled fast breeder reactors
was the IAEA Study Group Meeting which was held in Minsk, USSR on July 24-25, 1972.
The proceedings of this meeting were published by the IAEA as a technical report,
IAEA—154* A conclusion was reached at that meeting that development work being
conducted at that time on He and C02 cooled reactors and the use of dissociating
HOOA gas represents a promising trend and that investigations in these directions
sfiould be continued and intensified. The study group meeting recommended that
the IAEA should continue the exchange of information on GCFBRs among the countries
concerned with their development either within or without the framework of the IWGFR.
The need for a further meeting on gas-cooled fast reactors was discussed at
length. Reference was made to the recent meeting on the Safety of GCFRs held
in Brussels which did not specifically cover reactor design and which was not
attended by the USSR. The IWGFR therefore thought that a meeting of up to 50
\
delegates on the general topic of GCFRs would be useful. Such a meeting could
be run in a number of ways, for example as a national topical meeting or as an
IAEA specialists* meeting. Dr. Royen pointed out that the OECD could not
directly support a national meeting but could support an IAEA meeting and he
would be able to discuss this at an OECD meeting in June. If the meeting was
an IAEA specialists* meeting it could be proposed either by the IWGFR or the
IWGHTR. In either case it should be supported by both groups. It was finally
recommended that the meeting be an IAEA specialists* meeting sponsored by the
IWGFR and support
from the IWGHTR would be invited.[it would not however be
one of the regular series of the IWGFR specialists* meetings and the special rules
for these meetings,eg restriction to threedelegates per country would not apply].
It is expected that the USSR could host this meeting in Minsk in 1980.
19. Suggestions of the IWGFR members on Other Specialists' Meetings and their
Justifications (Item 4 g ) .
A list of proposed topics for Specialists* Meetings is given in Appendix 11
and justifications for them can be found in Appendix 12.

As a result of the discussion on the list of topics for tpecialists1 Meetings,
it was recommended that the IAEA, should sponsor the following meetings in
addition to the meetings which were endorsed above:
(i)

Methods for Demonstrating Structural Integrity under Faulted Conditions
It was recommended that this meeting be held in the UK at the beginning
of March 1980.

(ii)

In-Service Inspection and Monitoring of LMFBRs.
It was recommended that this meeting be held in the USA and organized
during the week of 27 April I98O to be compatible with the International
Conference on Liquid Metal Technology in Energy Production, It was
agreed to propose the FRG as an alternative place for the meeting.

(iii) Design for Improved Safety Characteristics
It was recommended that this meeting be held in Rome, Italy in October I98O.
20.

Suggestions of the IWGFR members on topics for review
articles to be included in the Atomic Energy Review's publication
programme X i ^ e m j)•

A list of topics recommended for review articles on LMFBRs, which
are under preparation, is given in Appendix 13 and a list of topics for
which identification of potential authors is requested is given in Appendix 14»
The IWGFR members exchanged information on the status of preparation of
review articles cited in Appendix 13* It was also agreed that a review article
on Core Design and Analysis- of Large LMFBR Heterogeneous Reactors would be
prepared by E. 8icard,ct a\ QEA as was
recommended by the Programme Committee
for the IAEA-NEA/OECD Symposium on Fast Reactor Physics.
It was agreed to initiate preparation of review articles on Topics 1,3
and 4 of Appendix 14 when names of potential authors for preparation of these
review articles have fc&on transmitted to the Scientific Secretary by any IWGPR
member.
21

•

LMFBR Plant Parameters (item 6a)

Revised data and additional data submitted by the IWGFR members
were included in the document IWGFR/l4-Rev 1 which is under reproduction now
and will be distributed in accordance with the practice of distribution of
the IWGFR documents.
22.

Piping Bends and Piping Systems (item 6"b)

Dr. Rosen informed the IWGPR that about 200 copies of the report will
be transmitted to the Scientific Secretary of the IWGFR by April 19 for further
distribution.
23•

Inter-Comparison of Design for Safety of LMFBR Nuclear Power
Plants (Item 6c)

Dr. Laue, the Director of the IAEA Nuclear Power and Reactor
Division, noted in his opening remarks, that the IAEA authorities
understand that the purpose of the activity on intercomparison of design
for safety of LMFBR nuclear power plants is to make an attempt to bring
into line the safety approaches of those countries at present developing
fast reactors. Therefore, it was proposed by the IAEAfafter consultation
with the Senior Advisory Group of the Agency's Nuclear Safety Standard
Programme, called NUSS, to collect "design criteria" from competent
Member States and compile these into a suitable "collection" or "technical
report". Such a document, if agreed upon by Member-States, could at some

later stage serve as input information for Design Criteria.Therefore, the
IAEA requested the IWGFR recommendations on the nature of the document on
inter-comparison of design for safety of nuclear plants.
The Scientific Secretary distributed amongst the IWGPR members
five Codes of Practice for thermal reactors which were published by the IAEA.
Taking into account that the CEC has already started a related activity in the
Past Reactor Safety Working Group the IWGFR requested Dr. Balz, the CEC representative
to "the IWGPRfto iifonn them of the position of the CEC Past Reactor Safety Working
Group (SWG) in regard to the preparation by the IAEA of a technical report
on Design Criteria for Safety of Past Nuclear Power PlantB. The IWGPR was
informed that:
1.

The SWG took note of the initiative of the IWGFR in
proposing the preparation of an internationally agreed technical
report on design criteria for safety of fast nuclear power plants.
They noted that the form and content of the document has yet to
be agreed.

2.

The SWG would like to draw the attention of the IWGFR to the
proposals for preliminary safety criteria and guidelines now being
prepared by the SWG. Although this document is not expected to be
completed and approved by the SWG before 1983, a considerable amount
of work has already been completed and some sections exist in draft
form. These safety criteria and guidelines are based on a reference
list of accidents - they are developed to assist in any review to
determine whether safety objectives have been met in terms of accident
prevention, (a typical draft section indicating the present nature
of the document was distributed at the 12th IWGFR meeting).

3.

The SWG received via its secretary (Mr. Balz) the proposed table
of contents distributed to IWGFR members by Mr. Khodarev (secretary
of the IWGFR). This table of contents is based on a document being
prepared for thermal reactors. In the light of the SWG experience
this proposal is likely to require modification to make it suitable
for application to fast reactors.

4.

The SWG would like to ensure that there is minimum duplication of
work of this kind and they believe their work will be of assistance
to the IWGFR. The SWG would expect to be able to make the SWG
preliminary safety criteria and guidelines available to the IAEA
in due course.

5.

If the IWGFR should set up advisory bodies to develop the IAEA
criteria it would be helpful if some experts who have already worked
on the criteria and guidelines in the SWG were to be appointed to
the relevant IAEA working groups. In addition, the SWG would be
willing to make a representative of its own available to assist these
bodies, if required.

6.

Contacts between the SWG and IAEA in the context of LMFBR safety
criteria and guidelines development should be assured by the SWG
secretariat.

The IWGFR reviewed the IAEA proposals and comments made by the CEC
Safety Working Group and concluded:
«- The IWGPR is pleased about the possibility of receiving preliminary
safety criteria and guidelines from the S.W.G. for the information of
and discussion by members of the IWGPR.
^_
- The Agency welcomes information on the approach chosen
by the SWG in elaborating PBR criteria and guidelines.

8
- The Agency will check to what extent the SWG approach can be applied
to the envisaged IAEA programme on LMFBR safety criteria*
- The Agency will draw up a plan of work for its own activities
and send it to IWGPR for comments.
- Further discussions on the IAEA plan of work will take place at the
next annual meeting of the IWGPR.
24»

Improvement of the Exchange of Information (item 6d)

The IWGPR was informed that there was a delay with publication of
Summary Reports and Proceedings of some Specialists* Meetings organized within
the framework of the IWGPR activity due to increased flow of summary reports
and proceedings which are being submitted by different IAEA Working Groups. The
IAEA would like to request the countries which host particular meetings,also
to publish Summary Reports and Proceedings. Host countries publish proceedings
of all Specialists* Meetings organized by some IAEA Working Groups, for
example IWGNPPCI, in accordance with their Terms of Reference. The IWGPR
members noted that they have no authority to agree with the requirement
that the host country, which already bears large expenses arising from the organization
of the meetings, should also take additional obligations to reproduce the proceedings.
It was agreed that it is unreasonable for the IAEA to change the rules of publication
by discussion with individual working groups.
Participation in the IWGPR Specialists* meetings is restricted to a limited
number of participants (2-3 participants per country), therefore the proceedings
are urgently needed for distribution amongst the interested national organizations
and those who could not attend the meetings due to restriction
requirements. It was requested that the IAEA publish Summary Reports and Proceedings
of Specialists* Meetings organized in the framework of the IWGPR activities at
least within 3-4 months after the meetings.
After presentations on national programmes it was noted that the quantity and
quality of presented information were improved considerably along the lines
which were recommended at the 11th AGM. However, the IWGPR would have welcomed more
information about BU-6OO in the USSR presentation as this important reactor is now
about to be commissioned. It was recommended that the Scientific Secretary transmit
a questionnaire on the USSR national presentation to the USSR members for their
comments and answers, which would be included in the Summary Report (Part III).
25.

Presentations and Discussions on National Programmes on Fast Breeder
Reactors (item 7)

These will be issued as Parts II and III of the Summary Report. The IWGPR
members requested the Scientific Secretary to transmit to them ihe English version of
the USSR presentation at the 12th AGM.
26.

Preparation and Discussion of the Twelfth Annual Group Meeting
Minutes (item 8 j

The IWGPR members reviewed and discussed a draft of the Summary
Report (Part l) which was prepared by the Scientific Secretary and
recommended the IAEA to publish the agreed version of the Summary Report
in April or May 1979.
27.

The Date and Place of the Thirteenth Annual Meeting of the IWGFR
(Item 9)

In response to a suggestion that the IWGPR need meet less frequently,
the members felt that it was important to meet every year, the reasons were
the need to review national programmes annually, the need to guide the arrangements for international fast reactor conferences, the need to arrange Specialist
Meetings and to discuss many other topics which need consideration at least

once per year.
So far as the place of the meeting is concerned it was felt that
there would "be some advantages in meeting outside Vienna, for example at
Sites where fast reactors are in operation.
Members were invited to consider this possibility and in particular
to see if they would be prepared to host future meetings of the IWGPR. They
were requested to let the secretary have their views by May 1. Taking into
account their responses the Secretary will make a suggestion for the location
of the next annual meeting and seek members* approval by correspondence.
It was recommended that the 13th Annual Meeting of the IWGPH be held
from 9 to 11 April 1980.

Appendix !•
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List of Participants at the 12th Annual Meeting of the IWGFR
PRANCE
L« Vautrey
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Kernforschungszentrum Karlsruhe
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75 Karlsruhe
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P. Pierantoni

CNEN Past Reactor Programme
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JAPAN
K. Tomabechi

Dept. of the Development of Fast Reactors
Power Reactor & Nuclear Fuel Development
Corporation
9-13t 1-chome, Akasaka, Minato-ku
Tokyo
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R. D. Smith

United Kingdom Atomic Energy Authority
Fast Reactor Development Directorate
Risley, Warrington, WA3 6AT
England

G. A. Welch

United Kingdom Atomic Energy Authority
Technical Secretariat
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Appendix II•
Agenda and Time Schedule of the Meeting

lo

Review of IWGPR Activities:
a.
b.

2.

Approval of the Minutes of the Eleventh IWGFR meeting.
Report by Scientific Secretary regarding Activities of the Group.

Consideration of Conferences on Fast Reactors:
ao

lAEA-NEA/OECD Symposium on Past Reactor Physics, Aix-en-Provence, Prance,
September 24-28, 1979 (information about the paper selection committee).

b.

International Conference on Irradiation Behaviour of Metallic Materials
for Past Reactor Core Components, Ajaccio, France, June 5~7» 1979*

c.

International Topical Meeting on Fast Reactor Safety Technology, Seattle,
Washington, USA, August 19-23, 1979.

d.

2nd International Conference on Liquid Metal Technology in Energy Production,
Richland, Washington, USA, April I98O0

eo

International Conference on Breeder Reactors as a World Energy Resource and
the Breeder Fuel Cycle.

f.

IAEA Meetings which may be of interest to IWGFR members,,

g.

IWGFR recommendations for Supporting some of the International Conferences.

h<>

Coordination of the schedule for the major fast reactor meetings and other
major international meetings having a predominant fast reactor interest.

3.

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

4»

Consideration of a schedule for specialists* meetings in 1979-80:
a.
b.

SM on Theoretical Modelling of LMFBR Fuel Behaviour, Paris, Prance, May28-Jtme 1.
19/79
SM on Carbon in Sodium, Harwell, UK, November 26-30, 1979*

Co

SM on Bellows for Sodium Systems, Tokyo, Japan, November 5-9 , 1979*

d.

Consideration of a proposal of the IWG-NPFCI to establish a long term
coordinated research programme on Sodium Flow Measurements in Large LMFBR Pipes.

e»

Consideration of proposals of the IAEA consultants* meeting on Advanced Fuel
for LMFBRs.

fo

Study Group Meeting on Gas Cooled Fast Breeder Reactorso

go

Suggestions of the IWGFR on other specialists* 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 programmeo

6,

Consideration of the other IWGFR activities:
a.
b«
Co
d.

LMFBR Plant Parameters,
Piping Bends and Piping Systems,
Inter-Comparison of Design for Safety of LMFBR Nuclear Power Plants.
Improvement of the exchange of information.

7o

Presentations and Discussions on National Programmes on Fast Breeder Reactors.

80

Preparation and discussion of the Twelfth Annual Group Meeting Minutes.

9»

The date and place of the Thirteenth Annual Meeting of the IWGFR.
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TIME SCHEDULE OF THE
1 2 t h ANMJAL MEETING" OF THE IWGFR

27 March 1979
9o30 a.m.

- Opening of the meeting
- Discussion of the time schedule of
the meeting
- Discussion of the Agenda

11.00 a.m o - l l o 2 0 a<>m.

- Break

11.20 a.m. - 12.30 p.m<>

- Session

12.30

-

2oOO p.m.

- Lunch

2.00

-

4<>00 p.m.

- Session

4oOO

-

4<>20 pomo

- Break

4.20

-

5.30 pom.

- Session

7.00 p.m.

- Dinner

28-30 March 1979

-

Morning session beginning at 9 a.m.
Afternoon sessions end 5*30 p.m.
Breaks at lloOO a.mo and 4»00 p.m.
Lunch at 12.00 - 2.00 p.m.

If the meeting completes its work ahead of the time schedule, Friday
afternoon will be free.
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Appendix III,
Review of the IWGFR Activities for the Period since the
Eleventh 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 IWGPR recommendations made at the Eleventh or previous
annual meetings (AGM) of the Working Group.
I,

Specialists' Meetings

Since the last (Eleventh) Annual Group Meeting four Specialists* Meetings
were held and three Specialists1 Meetings are under preparation.
a)

The Specialists* Meeting on Leak Detection and Location in LMFBR Steam
Generators was held in Dimitrovgrad, USSRf on June 6-9, 1978. I would
like to bring to the attention of the IWGPR members some of the conclusions
and recommendations of the meeting.
(1)

It was recommended that the IAEA should sponsor a review of helium
leak detection practice and procedures with a view to establishing
consistent standards.

(2) Eddy current and ultrasonic inspection methods need continuing
development. It is anticipated that sufficient progress should be
made to allow further reporting in approximately two years time.
(3)

The participants suggested that an investigation be made to establish
whether the respective quality assurance and quality control standards
applied to the design and manufacture of steam generators are compatable
with the countries concerned.

Following these recommendations a topic on "Helium Leak Detection Practice
and Procedures for Testing of LMFBR Steam Generators" was added to the List of
Topics for Review Articles on LMFBRs for which identification of potential
authors is requested. Eddy current and ultrasonic inspection methods could be
discussed at the specialists1 meeting on In-Service Inspection and Monitoring
of LMFBRs (Topic 13, Appendix Xl) when such a meeting is recommended.
We would like to hear the IWGPR proposals on the recommended item 3*
b)

The Specialists* Meeting on Equation of State of Materials of Relevance
to the Analysis of Hypothetical Fast Breeder Reactor Accidents was held
at AERE Harwell, UK, on June 19-23, 1978.
(1)

It waB agreed by the representatives of France (Miss GirardJ, the
Federal Republic of Germany (Dr. Bober), the UK (Dr. Potter) and the
USA (Dr. Leibowitz), that they would compare the predictions of their
codes. Dr. Potter, the chairman of the meeting, will coordinate this
task and report progress to the IWGFR.

(2)

It was proposed that detailed reviews of the thermodynamic properties
of all the materials, which were considered at the meeting, should be
published by the IAEA in an edition of the Atomic Energy Review. The
Chairman will contact potential contributors to this review. Preparation
of such a review article was approved by the IAEA and on 6 July 1978
Dr. Potter was requested by the editor of the Atomic Energy Review to
submit the outline on the topic.

(3)

It was further accepted that the chairman would give an account
of the recommendations of this meeting to the IAEA Symposium on
the Thermodynamics of Nuclear Materials to be held in KFA, Jtflich,
Federal Republic of Germany, in January 1979*

(4)

It was recommended that a similar meeting be held in not less than
two to three years. Such a meeting would review progress on the
thermodynamic properties of appropriate materials.
The subject meeting was included in Appendix Xl "List of Proposed
Topics for the IWGFR Specialists' Meetings", item 39»
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c)

The Specialists* Meeting on Sodium Fires and Prevention was held in
Cadarache, France on November 20-24, 1978* I would like to mention
only general recommendations of the meeting:
(1)

"Sodium-concrete" interaction and protective clothing were not
discussed specifically at this meeting. It was generally agreed
that these topics should "be included in the programme of a next
meeting on sodium fires, which was recommended to be held in four
years time.

(2)

The chemical evolution of sodium aerosols has not been discussed
at this meeting, but it is considered necessary to undertake
further studies on the chemical behaviour of aerosols and on their
harmful effects.
Following the first general recommendation a topic on Sodium Fires
and Prevention was added to the "List of Proposed Topics for the
IWGFR Specialists' Meetings (item 40, Appendix X I ) " .

d)

The Specialists* Meeting on Thermodynamics of Fast Breeder Reactor Fuel
Sub-Assemblies under Nominal and Non-Nominal Operating Conditions was held
in Karlsruhe, the Federal Republic of Germany on February 5-7, 1979*
I would like to bring to the attention of the IWGFR the following major
conclusions of the meeting:
(1)

The thermal hydraulics of non-nominal conditions need calculation
methods and experimental support. As a first step these problems
must be treated by sub-channel analysis. There was also general
agreement that codes dealing with local effects need to be further
developed and experimentally supported to obtain a better understanding of physical process.

(2)

The necessity of a statement of the experimental accuracy was stressed.
On a long term basis the analysts should make an attempt to make
predictions within the region of "experimental accuracy". The
"experimental accuracy" should also include the uncertainty associated
with parameters such as heat generation rate, mass flow rate, geometry,
instrumentation, etc. The experimenter should provide this accuracy by
a detailed error analysis.

(3) As in-pile distortions are better understood, testing of distorted
geometry for all flow regions is a major area for future emphasis.
e)

The Specialists* Meeting on Theoretical Modelling of LMFBR Fuel Pin Behaviour
is under preparation. The IAEA has accepted the invitation of the French
Government to hold it in Paris (Fontenay-aux-Roses), France on May 28-June 1,
1979* A tentative agenda of this meeting was distributed for the IWGFR
members* comments in January 1979*

f)

The Specialists* Meeting on Carbon in Sodium is under preparation. A special
letter was transmitted to the UK Authorities in January 1979 requesting them
to host the meeting at AERE Harwell inHorenber 1979. More detailed information
about this meeting will be distributed in the near future.

g)

The Specialists* Meeting on Bellows for Sodium Systems is under preparation.
A special letter was transmitted to the Japanese Authorities in January 1979
requesting them to host the meeting in Tokyo, Japan in November 1979* More
detailed information about this meeting will be dispatched in the near future.

II.

Symposia and Conferences.
Since the last (Eleventh) Annual Group Meeting one international conference,
which was endorsed by the IWGFR, was held and three large international
conferences are under preparation and will be held in 1979»
(1) International Conference on Fast Breeder Reactor Fuel Performance, Monterey,
California, USA, March 5-8, 1979»
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(2) International Conference on Irradiation Behaviour of Metallic Materials for
Fast Reactor Core Components, Ajaccio, Corsica, Prance, June 5-7» 1979*
(3) International Topical Meeting on Past Reactor Safety Technology, Seattle,
Washington, USA, August 19-23, 1979.
(4) Second International Conference on Liquid Metal Technology in Energy
Production, Richland, Washington, USA, April 1980.
The IWGFR recommendation concerning the Ajaccio Conference "that the title "be
changed to Irradiation Behaviour of Metallic Materials for Past Reactor Core Components
and that reference to the possible inclusion of papers on thermal systems should be
mentioned in the call for papers" was taken into account by the Organizing Committee
of the conference.
I A E A / N E A Symposium on Fast Reactor Physics is under preparation and will be held
in Aix-en-Provence on September 24-28, 1979* We expect broad participation of
the IWGFR and NEACRP Member Countries in this symposium. The symposium is being
held within the framework of the IAEA activities in the field of reactor physics.
The IWGFR and the NEACRP endorsed this symposium.
International Conference on Breeder Reactors as a World Energy Resource and the
Breeder Fuel Cycle was included in the list of the IAEA meetings for 1981 as was
recommended at the 11th Annual Meeting in 1978 and we hope that Dr. Smith will
distribute a preliminary programme of this conference at the 12th Annual Meeting
of the Group for.the members* comments.
III. Publications
1.

With regard to the Summary Reports of the specialists* meetings the following were
reproduced and distributed by the Agency amongst the IWGFR members and the
participants of the corresponding meetings:

a)

IWGFR/23. The Summary Report of the SM on Sodium Removal and Decontamination
(distributed in September 1978).

b)

IWGFR/25. The Summary Report of the SM on Leak Detection and Location in LMFBR
Steam Generators (distributed in Hovember 1978)

c)

IWGFR/26. The Summary Report of the SM on Equation of State of Materials
of Relevance to the Analysis of Hypothetical Fast Breeder Reactor Accidents
(distributed in January 1979)*

d)

IWGFR/28. The Summary Report of the SM on Sodium Fires and Prevention is
under reproduction and we are planning to distribute it in March 1979*

e)

I W G F R / 2 9 . The Summary Report of the SM on Thermodynamics of Fast Breeder
Reactor Fuel Sub-AsBemblies under Nominal and Non-nominal Operating
Conditions was submitted for reproduction in February 1979»

2.

The Summary Report of the Eleventh Annual Meeting of the IWGFR consisted
of three parts:

IWGFR/24-I. Part I - the Minutes of the Meeting (distributed in June 1978).
I W G F R / 2 4 - 2 . Part II - Reviews of National Programmes (distributed in July 1978).
IWGFR/24-3. Part III - Discussions on the Reviews of the National Programmes
(distributed in September 1978).
3. Proceedings of the Bologna Symposium on Design, Construction and
Operating Experience of Demonstration LMFBRs were published by the
IAEA in December 1978.
IV. Preparation of other Documents in the framework of the IWGFR activity:
1.

Piping Bends and Piping Systems.
It was agreed at the 11th AGM that the USA will reproduce the IAEA final
report on this subject by January 1979 a nd will distribute it in accordance

IWGFR/27.
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with the practice for distribution of IWGFR documents. We would like to hear
Dr. Tevick*s comments on the status of preparation of this dooument.
2.

Comparison of the predictions of different codes was recommended by SM on
Equation of State of Materials of Relevance to the Analysis of Hypothetical
Past Breeder Reactor Accidents. It was agreed that Dr. Potter will coordinate
this task and report progress to the IWGFR. We would like to hear Dr. Smith's
comments on the status of this comparison and the recommendations of the
IWGFR concerning the publication of the results of this comparison.

3.

IWGFR/l4-Rev.l. LMFBR Plant Parameters. This document is under reproduction.
Revised data and additional data submitted by the IWGFR members *rse included
in the document. BN-1500 data submitted by the USSR was included in Table II.
We are planning to distribute the document IWGFR/l4-Rev.l in March 1979 and
consider that the action on this activity will be completed after the
distribution

4.

Following the IWGFR*s recommendation at the 11th Annual Meeting in April 1978
that the IAEA should undertake the work on inter-comparison of design criteria
for fast reactor safety, the IAEA requested the IWGFR members' comments on the
plan for preparation of a technical report on this subject. We hope to
hear further recommendations of the IWGFR on this item.

7.

IWGFR Criteria for Supporting Some of the International Conferences.
The third version of criteria for supporting of the International
Conferences was distributed in March 1979* The IWGFR comments received by this
time were taken into account. The final version of criteria will be approved at
the 12th AGM.

VI. Review Articles on LMFBR Recommended for Publication.
Two review articles to be of interest to the IWGFR were published in the
"Atomic Energy Review" in 1978*
1.
2.

Mechanical Properties of Austenitic Stainless Steels in Sodium by
C. J. Lloid, Vol 16, Fo.2, June I978.
Control of Tritium in LMFBRs by J. McGuire, et. al,
Vol. 16, Ho.4, December 1978.

A list of topics recommended for review articles which are under preparation
is given in Appendix XIII.
Draft review papers were already submitted to the IAEA on topics 1,2,3*4,
Appendix XIII, and we are planning to publish them in 1979»
We would like to hear at the 12th AGM comments of the IWGFR members on the
status of preparation of some other topics of Appendix XIII.
We are planning to publish in the Atomic Faiergy Review some review articles
on fast reactor physics to be submitted by 5EACRP members (one such article was
already submitted by Dr. Farinelli, topic 1, Appendix XIIl).
A list of topics for review articles on LMFBRs for which identification of
potential authors is requested is given in Appendix XIV. We would appreciate
to receive the IWGFR proposals about potential authors for preparation of review
articles on topics 1 and 4 (Appendix XIV).
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Appendix IV.
Preliminary Programme of International Conference on
Breeder Reactors as a World Energy Resource and the
Breeder Fuel Cycle.
FIRST DRAFT AGENDA

1.

Invited paper on world power needs and role of nuclear power.

2.

Invited paper on uranium resources and demands.

3.

Short invited papers (10 minutes) on national attitudes to fast reactor
fuel cycles.

4.

The LMFBR plutonium fuel cycle - economics and uranium demands.
Importance of doubling time and inventory.

5.

Impact on fuel cycle of alternative systems (e.g. GCFR, thorium cycle,
U235 enrichment).

6.

Fuel management in reactor (shuffling, heterogeneous cores, breeding
gain: excluding purely neutron physics papers).

7.

Fuel fabrication and reprocessing (overall design, economics and
performance, but excluding details of chemistry or detailed design).

8.

New and irradiated fuel transport and storage.

9.

Safety and reliability aspects of fuel cycle (excluding reactor itself).

10.

Summary session.

Appendix

19

List of Meetings on Atomic Energy (sponsored by the IAEA)
Which May be of Interest to the IWGFR Members.
1979
1.

26-30 March

2.

2-6 April

3.

23-27 April

4.

14-18 May

JULICH, Federal Republic of Germany
International Symposium on Physics and Chemistry
of Fission

5.

18-22 June

**LOS ANGELES, USA
International Symposium on Occupational
Radiation Exposure in Nuclear Fuel Cycle Facilities

6.

2-6 July

7.

*ZURICHf Switzerland
Symposium on On-site Management of Power
Reactor Wastes
SACLAY, Prance
International Symposium on Manpower Requirements
and Development for Nuclear Power Programmes
**BUENOS-AIRES, Argentina
International Symposium on Uranium Evaluation
and Mining Techniques

**OTANIEMI, Finland
International Symposium on the Underground
Disposal of Radioactive Wastes

24-28 September

**AIX-EN-PROVENCE, France
International Symposium on Fast Reactor Physics

1980
8.

July-August

9.

1980

10.

United States of America
International Symposium on Comparative
Health Impacts on Nuclear and Alternative
Sources of Energy
VIENNA, Austria
International Symposium on the Management of
Gaseous Wastes from Nuclear Facilities

1980

OTANIEMI, Finland
International Symposium on Safety-related
Aspects of Water Reactor Fuel Performance
(with special emphasis on fuel behaviour under
postulated accident conditions).

11.

1980

VIENNA, Austria
International Symposium on Siting of
Nuclear Facilities.

12.

1980

India
International Symposium on Water Chemistry
and Corrosion Problems of Nuclear Reactor
Systems and Components.

13.

1980

VIENNA, Austria
International Symposium on Disposal of
Radionuclides into the Marine Environment.

*
**

Organized jointly by
and Research.

OECD/NEA

and IAEA in cooperation with Swiss Office for Science

Organized jointly by IAEA and OECD/NEA.
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Appendix VI,
J u s t i f i c a t i o n s or Preliminary Programmes of Some of the
Agency^s Meetings. ,-,

1.

3}

'

Symposium on the On-Site Management of Power Reaotflr Wastes

I.

Introduction

During the course of routine operations of nuclear
reactors used to generate electrical energy, radionuclides are
produced by fission and neutron activation. Apart from the
irradiated fuel which is eventually removed from the reactor
site, and with it the greatest quantity of radioactivity, a
small quantity of radionuclides escapes to come into contact
with operational streams with the subsequent creation of
radioactive wastes, along with used equipment and other material
contaminated with activation products.
The radioactive wastes which arise during operation of
nuclear reactors, result from corrosion products, refuelling
operations, decontamination, maintenance, treatment and
conditioning of radioactive materials, storage and preparation
for transportation of irradiated fuel. Depending on its radioactivity content and treatment, the type of wastes generated
at reactors may be classified as low- and intermediate-level,
and may be in liquid, gaseous or solid form. The management
of these waste volumes is becoming significant with time due
to their accumulation and the increasing number of nuclear
generating stations.
The management of radioactive waste at nuclear power
plants has been included in the subject of a number of international symposia organised jointly by the IAEA and NEA. The
latest meetings on this subject were held respectively in Aixen-Provence, France, in September 1970 on the Development in
the Management of Low- and Intermediate-Level Radioactive
Wastes, and in Vienna, Austria, in March 1976 on the Management
of Radioactive Wastes from the Nuclear Fuel Cycle.
Recognising that in recent years there have been new
developments in the treatment, conditioning and storage of
reactor generated wastes, the OECD Nuclear Energy Agency and
the International Atomic Energy Agency are organising a joint
international symposium, in co-operation with the Swiss Office
of Science and Research, which will provide an opportunity to
review the current status of technology and state-of-the-art
in the management of these wastes, particularly the new
developments during the past few years.
II.

Objective and Scope

The Symposium will be limited to the presentation of
experience, data and information directly related to the
technical aspects of reactor waste management at the reactor
site. The principal objective of the Symposium is therefore
an evaluation, through a comprehensive review, of the technology
now utilised for the on-site management of reactor generated
wastes, particularly new technology, the, present state-of-the-art,
and the identification of those areas where additional studies
or development work would be beneficial.
The scope of the Symposium will be concerned only with
present day status of technology on the treatment, conditioning
and storage of wastes resulting from on-site normal operation
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and maintenance activities from nuclear reactors used for
generating electrical power. Aside from the on-site waste
treatment and management aspects, spent fuel management,
transportation of wastes, wastes from decommissioning, offsite waste disposal schemes and wastes from experimental or
test reactors is not included in the scope of the Symposium.
III.

Participation

The Symposium will be open to specialists actively
engaged in the management of reactor waste operation. Each
person wishing to attend the Symposium should complete the
Participation Form (see attached Form A) for transmission to
the Joint Secretariat, through their competent national
authorities, before 31st December 1978. Participants whose
official designations have been sent to the Joint Secretariat
by the above date will be contacted and sent a preliminary
programme six weeks before the Symposium.
IV.

Presentation of Papers

Papers are invited on recent technical developments in
the management of radioactive wastes in the following areas,
but not necessarily limited to them:
1. Characterisation of waste production.
2. Processes for the treatment of primary and fuel basin
coolants.
3. Treatment of aqueous and organic liquids and the
resulting wastes.
4. Treatment of gaseous effluents and the resulting wastes.
5. Treatment of wet and dry solid wastes resulting from
maintenance, modifications and operations.
6. Solidification technology for liquid
7.

effluents.

Interim storage of wastes at the reactor s i t e .

6. Volume reduction techniques, done at reactor s i t e .
Persons wishing to present papers on the above-mentioned
topics are requested to complete the Form for Submission of a
Paper (see attached Form B) and send i t , together with the
proposed t i t l e and an abstract of about 200-300 words, to
t h e i r competent national authorities for transmission to the
Joint Secretariat. These should reach the Joint Secretariat
by 1st November 1978 to allow time to establish the technical
programme of the Symposium. Only original and unpublished papers will be
accepted. Authors of selected papers will be informed within eight weeks of
the above date and at the Bame time be sent detailed instructions for the
preparation of the full text of t h e i r paper.
2•

INTERNATIONAL SYMPOSIUM ON MANPOWER REQUIREMENTS AND DEVELOPMENT FOR
NUCLEAR POWER PROGRAMMES
SACLAY, France, 2-6 Apr 1979
Manpower requirements and development will be the general subject of the symposium. It will
include, but not be limited to, the following topics:
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Manpower requirements for nuclear power activities
Planning and feasibility studies; bidding and contracting
Regulatory and licensing procedures
Construction of nuclear power plants
Industrial infrastructure
Operation and maintenance of power plants
Fuel cycle
Manpower development for nuclear power programmes
Development planning effort, criteria and methods
Academic, practical and on-the-job training
Domestic and foreign training resources and assistance
Training of craftsmen, technicians, professionals and specialists
Quality criteria, requirements and goals
Economics of manpower development
Personnel policy
3•

INTERNATIONAL SYMPOSIUM ON URANIUM EVALUATION AND MINING TECHNIQUES
(Jointly organised with the Nuclear Energy Agency, Organisation for Economic Co-operation and
Development)
BUENOS AIRES, Argentina, 23-27 Apr 1979
World Supply and Demand
current status
need for timely estimates
Standardization of Definitions and Terminology
need for standardization
comparison of different systems
international and other efforts to standardize
Physical Exploration and Delineation of Ore Reserves
determining what constitutes an anomaly
types, effectiveness, data reliability and relative costs of physical exploration
"Go ahead" or "Stop" decisions
ore reserve estimation methods, accuracy, data requirements
data management
economic aspects of ore reserves
designing a programme
Mining or other Recovery Methods
mining methods in use
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ore grade control
recovery methods being developed
recovery from unconventional sources and unusual economic environments
improvements
equipment
factors affecting production
Estimation of Undiscovered Uranium Resources
conventional geologic approaches
statistical approaches using geologic data
other statistical approaches
effectiveness and relative costs of methods
efforts around the world
unexplored or under-explored areas
Availability of Reserves and Resources
physical factors
capital requirements
lead time requirements
manpower requirements
environmental issues

4#

INTERNATIONAL SYMPOSIUM ON PHYSICS AND CHEMISTRY OF FISSION
JULICH, F.R.Germany, 14-18 May 1979
I.

II.

Fission, isomers, barriers, probabilities
Experiment:

Ground state spontaneous fission
Fission isomers (ground state properties, low lying excited states,
excitation functions)
Fission barriers (intermediate structure, (n, gamma f) reactions,
beta delayed fission)
Fission probabilities above barrier

Theory:

Static potential energy surfaces
Barrier penetration
Level density calculations

Fission at high spins and high excitations
Experiment:

Fission following heavy ion fusion
Fission following heavy ion scattering

Theory:

Potential energy surfaces and level densities at high spin
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III.

Late stages in fission
Fragment properties:

Gross features and fine structures of mass, charge and energy
distribution
Light particle emission
Neutron emission
Gamma ray emission

Properties of heavy ion reactions directly related to fission
Dynamical and statistical
theories:
Quantum mechanical theories
Classical and semiclassical theories
Thermodynamical and statistical theories
IV.
5•

Fission by "exotic reactions" (such as muon and pion induced fission)

INTERNATIONAL SYMPOSIUM ON OCCUPATIONAL RADIATION EXPOSURE IN NUCLEAR
FUEL CYCLE FACILITIES

(Jointly organised with the Nuclear Energy Agency, Organisation for Economic Co-operation
and Development) LOS ANGELES, California, USA, 18-22 Jun 1979
Papers should provide data and critical review on internal and/or external exposures on the following
occupational groups e.g., miners, mill workers, fabricators, transport workers, research and development
personnel, reactor operators, maintenance staff, radiographers in nuclear plants, hot cell workers, reprocessing
plant and waste management personnel:
— Average annual individual dose
— Projection of life time exposures
— Periodic or repetitive work activities causing the highest doses
— Homogeneous groups of workers receiving the highest doses
— Occupational exposure trends over the lifespan of individual facilities
— Annual collective dose and its distribution to workers
— Analysis of collective doses
— Successful techniques which'have been utilized to minimize individual and collective doses
In order to keep the scope of the symposium within well-defined boundaries, neither exposure to
the public nor exposure of medical workers or other occupational groups working outside the nuclear fuel
cycle will be considered.
6.INTERNATI0NAL SYMPOSIUM ON THE UNDERGROUND DISPOSAL OF RADIOACTIVE WASTES
(Jointly organised with the Nuclear Energy Agency, Organisation for Economic Co-operation and
Development)
OTANIEMI, Finland, 2-6 Jul 1979
a)

Programmes and studies on national policies with regard to underground disposal
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b)

Site investigations and site suitability criteria
site suitability factors and criteria for different rock types and disposal options
evaporites
crystalline rocks
argillaceous formations and other sedimentary deposits
permeable formations
use of abandoned mines and other rock caverns
shallow-land burial sites
geological, geophysical and hydrological investigations for area survey, site selection and
site confirmation;
special hydrogeological investigations and investigative tools for highly impermeable rocks;
projection of geological stability and waste isolation capability

c)

Design and construction of repositories
shallow-land burial facilities
conceptual or initial design of mined repositories for long-lived and high-level waste in rock
salt, crystalline rocks, clay and shale and other formations;
design and construction of repositories for low- and medium-level wastes in rock caverns,
excavated in different formations, including abandoned mines, caverns made by solution
mining, cavern in sandstone, anhydrite, limestone etc.
liquid waste disposal by injection into deep permeable formations and by hydraulic fracturing
into impermeable formations

d)

Waste-rock interactions
Rock response to thermal loads from high-level waste
laboratory and in situ experiments (experimental techniques and results)
calculation of heat dissipation in the micro and macro-area for different disposal options,
formations and repository designs
assessment of geomechanical stability at elevated temperatures
others
Effects of irradiation
influence of irradiation on rock properties (including irradiation damage and energy
storage)
generation and role of radiolytic products
others
Effects on hydrology
induced changes in permeability
thermal convection
others
Chemical reactions
corrosion
sorption and fixation of waste constitutents in host rocks
others
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e)

Operational experience
shallow land burial facilities
repositories in excavated rock caverns and mines
liquid injection
waste disposal by hydraulic fracturing
other techniques

0

Regulatory aspects and safety assessment
national regulations, licensing procedures and experience in underground disposal
principles and procedures for safety assessment for different disposal options

g)

Economic factors

INTERNATIONAL SYMPOSIUM ON FAST REACTOR PHYSICS
(Jointly organised with the Nuclear Energy Agency, Organisation for Economic Co-operation
and Development)
AIX-EN-PROVENCE, France, 24-28 Sep 1979

Physics of conventional cores of large fast reactors

Physics of fast reactor operation

Control rod problems

Control rod problems

Power distributions

Power distributions

Reactivity coefficients

Reactivity coefficients

Plutonium build-up

Plutonium build-up

Accident configurations

Accident configurations

Physics of burn-up in fast reactors

Physics of heterogeneous cores for large fast reactors

Reactivity variation

Control rod problems

Power distributions

Power distributions

Fuel cycle in-pile

Reactivity coefficients

Fuel cycle out-of-pile

Plutonium build-up
Accident configurations

Improvements and optimization of fast breeder reactor cores
Conventional configurations
Heterogeneous configurations
Relative merits of these configurations including consideration of such effects as
thermphydraulics as well as neutronic performance
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8,

International Symposium on Comparative Health Impacts of Nuclear
and Alternative Sources of Bnergy

An unbiased evaluation of the impact of nuclear energy on human health
is possible only on the basis of comparison with the health impacts of other
sources of energy. The aim of the symposium, which, is the first of its kind,
is to consider the scientific foundations for such a comparison as well as
factual data on hazardous effects of various energy sources on the public
health.

91

International Symposium on the Management of Gaseous Wastes from
Nuclear Facilities

Treatment of gaseous effluents from nuclear facilities with the aim
of removing radioactive componem.8 from those effluents ie a key safety
element during normal operations as well as under internal accident conditions.
Consequently, the design and operation of ventilation discharge and off-gas
treatment systems are extremly important, especially in view of the expected
increase in nuclear power plants and fuel reprocessing facilities. Several
presentations at the Salzburg Conference called attention to the possibility
of hazardous concentrations on a global scale of carbon-14( krypton-S5 and
tritium if they are allowed to escape unchecked.
The Agency's last international symposium on gaseous effluents was hold
in August 1968 in conjunction with the US Atomic Energy Commission and Harvard
University. This symposium was mainly concerned with the removal of radioactive
particulates and radioiodine. Since then it appears that technology and
appropriate flow-schemes have been developed to prevent the release of other
gaseous radionuclides, although they have not been tested operationally.
There
incorporate
rather than
particul?-te

10.

are indications that in the 1980s nuclear facilities will have to
features to remove and contain the lorH~er-lived gaseous radionuclides
dilute and dispers them into the environment, as well as to improve
control.

International Symposium on Safety-related Aspects of Water Heactor Fuel
Performance (with special emphasis on fuel behaviour under postulated
accident conditions)

The Salzburg Conference highlighted the good experience so far obtained
with the present types of water reactor fuels, but showed at the same time the
need for continued work to improve fuel design and performance and obtain further
detailed knowledge about fuel behaviour under different conditions. A broader
exchange of information in the subject area will be timely in 1980.
Topics to be covered will include:
Modelling of fuel during accident conditions;
Laboratory and in-reactor test results on high-temperature properties,
oxidation and embrittlement, ballooning and burst, gas release at the
start and during transients and gap conductance;
Facilities and instrumentation for experimental programmes; and
Thermohydraulic studies pertinent to fuel behaviour.
The requirements and methods of application to national licensing boards
will be specifically excluded.

28
11,

International Symposium on the Siting of Nuclear Facilities;

The last symposium on siting was organized in Vienna in 1974 jointly by
the IAEA and NEA. By 1980 the most important safety guides concerning siting
will hnve been published or will be at an advanced stage of development. This
symposium will be convened to discuss the general problem of siting together
with the implementation of the Agency's Code of Practice and Safety Guides.
The symposium will be divided into two different parts. The first part,
the impact of the plant on the site, will deal, in particular, with atmospheric
diffusion problems, dispersion in water, the problem of hydrogeology and the
problem of population distribution around the plant. The second part, the
impact of the environment, will deal, in particular, with seismic problems,
extreme meteorological phenomena like tornadoes and hurricanes, and man-induced
events like chemical explosions and air crashes.

12.

International Symposium on Water Chemistry and Corrosion Problems of
Nuclear Reactor Systems and Components

This symposium will cover a wide range of problems relating to water
chemistry and degradation of structural materials due to corrosion. Considerable
efforts are at the present time being made to improve water treatment procedures
and methods in order to master corrosion problems in water reactors. It will be
timely to collect information about procedures used to solve existing problems
and their effectiveness and also about any new problems which have arisen.
This topic should become more and more important in the future due to its
long-term nature and a symposium may help to focus attention on the problem
and on the neoessity of finding long-term solutions.

13» - International Symposium on Disposal of Radionuclides into the T'arine
Environment
The discharge of the radionuclides in aqueous effluents into lakes and
river systems which eventually flow into a sea or ocean is of primary
international concern, particularly to the extent of their deposition and
recycle in the marine environment and its ecosystems. Moreover, increasing
consideration is being given to placing under international and/or regional
surveillance the dumping of radioactive material into the seas and oceans,
including their discharges directly from land-based sources. In regard to the
London Dumping Convention and the Barcelona Convention for the Protection of
the Mediterranean Sea against Pollution, the IAEA has been or will be called
upon to define and make recommendations concerning the limitations of marine
environments to accept radionuclides and radioactive wastes.
The Agency held an international symposium on the impacts of nuclear
releases into the aquatic environment in July 1975« There has been much important
activity and development since then, particularly with respect to releases into

Appendix VII.
IWGPR Criteria for Supporting Some of the International
Conferences.
1.

Conferences of a particular or related topic should "be held no
more frequently than once every two or three years,

2.

The topic should be one relevant to the current state of development
of fast reactors and one on which international discussion is felt
to "be useful.

3*

The conference should be shared between countries with major fast
reactor R&D programmes* In addition to spreading the burden of
travelling (for example, each national delegation of any IWG5R
member-country consists of a team of about 10 participants and
presents 5 or more papers), since there are usually more delegates
from the host country this approach gives a larger number of staff
the opportunity of getting to know their colleagues in other countries.
The sharing should be on the basis that all countries should sponsor
similar numbers of major international conferences, but taking some
account of the relative sizes of their programmes* In addition to
an equal share of the total number of conferences, conferences on
particular topics should also be held in rotation in the major
countries, though it is recognized this will be difficult to
achieve in practice*

4*

Provisions as far as possible should be made by the host country for
interpreters where it deemed such interpreters are needed.

5.

The number of international conferences receiving IWGEH support should
be normally limited to not more than three per year.

6*

Jbr those international conferences endorsed by the IWGFR,
organizing committees should, to the maximum extent possible,
include members from other countries. The IAEA/lWGIR should be advised
by the organizing committee of the names of its members.

7.

The endorsement by the IWGJR of an international conference may be
contingent on acceptance, by the organizing committee, of
recommendations made by the IWGPR concerning the programme agenda.

8.

The title of a conference to be supported by the IWGMt should contain
a specific reference to fast reactors.

9»

The IWGFR considers these criteria as general guidelines for endorsement
of International Conferences by the ItfGJB and recognizes effort by
professional societies such as ANS, ENS and intergovernmental organizations
such as O E C D / N E A and need for coordination with such societies and
organi zations•
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List of Meetings on Atomic Energy (non-sponsored by the IAEA)
Which May be of Interest to the IWGPR Members• vr
1979
1.

5-8 March

2.

11-14 March

ATLANTA, Georgia, USA
FUEL CYCLE »79

25

13-15 March

LOS ALAMOS, New Mexico, USA
Specialists* Workshop on
PREDICTIVE ANALYSIS OF MATERIALS
DYNAMICS IN LMFBR SAFETY EXPERIMENTS

26

31

••MONTEREY, California, USA
International Conference on FAST
BREEDER REACTOR FUEL PERFORMANCE

23

4.

1-6 April

HONOLULU, Hawaii
Symposium on ACTINIDE SEPARATION

5.

2-6 April

LONDON, UK
31
International Conference on WELDING
AND FABRICATION IN THE NUCLEAR INDUSTRY

6.

23-25 April

7.

6-11 May

8.

15-18 May

DOUNREAY, Scotland, UK
Conference on FAST REACTOR FUEL
REPROCESSING

42

5-7 June

••AJACCIO, Corsica, France
International Conference on
IRRADIATION BEHAVIOUR OF METALLIC
MATERIALS FOR FAST REACTOR CORE
COMPONENTS

47

10.

25-28 June

WILLIAMSBURG, Virginia, USA
Topical Meeting on COMPUTATIONAL
METHODS IN NUCLEAR ENGINEERING

35

HAMBURG, Federal Republic of Germany
39
2nd European NUCLEAR Conference (ENC79)

PETTEN, Netherlands
International Colloquium on
IRRADIATION TESTS FOR REACTOR SAFETY
PROGRAMMES

51

11.

5-10 August

BOSTON, Massachusetts, USA
Intersociety ENERGY CONVERSION
ENGINEERING Conference.

56

12.

13-17 August

BERLIN, (West)
5th International Conference on
STRUCTURAL MECHANICS IN REACTOR
TECHNOLOGY

57

13.

20-21 August

BERLIN (West)
2nd International Seminar on
CONTAINMENT OF FAST BREEDER REACTORS
(CONFABRE)

6o

• Detailed information may be found in "Meetings on Atomic Energy", Vol. 11, No. 1,
January 1979, IAEA, on indicated pages.
•• Endorsed by the IWGFR
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14»

16-19 September

15.

1-5 October

16.

14-17 October

17. 22-26 October

18.

7-9 November

19*

11-16 November

SUN VALLEY, Idaho, USA
Topical Meeting on DECONTAMINATION
AND DECOMMISSIONING OF NUCLEAR
FACILITIES

66

ISPRA, Varese, Italy
3rd Symposium on REACTOR DOSIMETRT

68

LUCERNE, Switzerland
Meeting on the BREEDER REACTOR
AND EUROPE

68

KNOXVILLE, Tennessee, USA
International Conference on NUCLEAR
CROSS SECTIONS AND TECHNOLOGY

69

MUNICH, Federal Republic of Germany
.International Symposium on REACTOR
SAFETY

70

SAN FRANCISCO, California, USA
Joint Meeting of the AMERICAN NUCLEAR
SOCIETY and the ATOMIC INDUSTRIAL FORUM

70

MUNICH, Federal Republic of Germany
11th WORLD ENERGY Conference

77

WASHINGTON, D.C. USA
Joint Meeting of the AMERICAN
NUCLEAR SOCIETY and the ATOMIC
INDUSTRIAL FORUM

79

1980
20.
21.

8-12 September
16-21 November
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Appendix IX.
List of Meetings on Atomic Energy (non-sponsored by the IAEA) (*>
Which Could be of Interest to the IWGFR for Which the Support
of the IWGPR is Invited. ^/

1. June 5-7, 1979

*Ajaocio, France
International Conference on IRRADIATION
BEHAVIOUR OF MATALLIC MATERIALS FOR
FAST REACTOR CORE COMPONENTS

2. August 19-23, 1979

**Seattle, Washington, USA
International Topical Meeting on
FAST REACTOR SAFETY TECHNOLOGY

3. April 20-23, 1980

**Richland, Washington, USA
Second International Conference on
LIQUID METAL TECHNOLOGY IN ENERGY
PRODUCTION
***United Kingdom
FAST REACTOR FUEL CYCLE CONFERENCE

4. Spring 1981

* Endorsed by the IWGFR at the 11th Annual Group Meeting in April 1978.
** Endorsed by the IWGFR at the 10th Annual Group Meeting in April 1977 •
*** Endorsed by the IWGFR at the 12th Annual Group Meeting in March 1979.
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Preliminary Announcements or Agendas of the Conferences for
which the Support of the IWGFR is Invited.

CALL FOR PAPERS
<^>£cond LtntaxnationaL Gonfzi&ies on Jli^uid <zA/\£ta£ [-JzohnoLogy in Snex^ij

April 20 - 23,1980

tPxoauction

Richland, Washington

Papers are invited for the Second International Conference on Liquid Metal Technology
in Energy Production, to be held April 20-23, 1980, in Richland, Washington, USA. The
conference is sponsored by the American Nuclear Society (Materials Science and
Technology Division and the Richland, WA, Section). Co-sponsors include the U. S.
Department of Energy, the American Institute of Metallurgical Engineers, and National
Association of Corrosion Engineers; this conference also is endorsed by the IAEA's
International Working Group on Fast Reactors.
The conference will cover a broad range of liquid metal technology topics, including
corrosion and mass transport, liquid metal effects on materials properties, friction and
wear, sodium removal and decontamination, impurity monitoring and control, physical
chemistry, liquid metal safety, effects of liquid metal technology on component design,
liquid metal component testing, and advanced applications.
By August 1,1979, titles of papers and abstracts of 100-150 words, in English, should be
submitted to J. M. Atwood, Technical Program Chairman, Hanford Engineering Development Laboratory, W/C-45, P. O. Box 1970, Richland, Washington 99352, USA. The
abstracts will be used only for the purpose of paper selection. Papers reporting
significant technical advances since the first International Conference in May 1976 will
be given preference over papers giving overviews. Authors will be advised concerning
paper acceptance by November 1,1979.

Appendix XI•
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List of Proposed Topics for the IWGFR Specialists1 Meetings
Twelfth

Annual Meeting of the IWGFR

Vienna, Austria, 27-30 March 1979
Jfo«

Title

Country

1.

Cover Cas Purification (Fission Products and Chemical
Impurities)

2.
3«

Sealing Devices for Rotating Plugs
Core Cooling Criteria and Gagging

4.
5.
6.
7.
8.

Past Reactor Cladding and Core Structural Materials
Past Reactor Fuel Rod Design and Development
Sodium to Gas Leak Detection
Fuel Failure Detection and Location
Design for Strong Motion Earthquakes

9.
1O»
11.

Explosion Containments Codes and Experiments
Design for Improved Safety Characteristics
Compatibility problems between sodium and concrete

12
13
14-

Fuel Performance and Safety Analysis
S.M.
In-Service Inspection and Monitoring of LMFBRs
S.M.
Friction, Wear, Fretting and self-welding in liquid
UK^ Japan
metal systems
^IK"
Fast reactor absorber materials
UK
Fission and Corrosion Product Behaviour in Primary Circuits
S.M. FRG
of LMFBRs
Operational Problems with Control and Instrumentation of LMFBRs S.M.»UK
Coolant Impurity Measurement and Control
S.M.,
Methods for Demonstrating Structural Integrity under
S.tf.
Faulted Conditions.

15
16
17
18
19
20

Metal-Water/stearn Interactions in Sodium Heated Steam
Generators During Start-Up and Operation

21.
22.

Steam Generator Safety
Tritium: Production, Distribution and Release in LMFBRs

23
24

28
29

Temperature IToise Analysis
LMFBR (PUO2-UO2) Fuel Handling, Fabricating Processes and
Facilities
Design and Testing of LMFBR Core and Blanket Subassemblies
core and Fuel Performance Instrumentation Optimization
On-Line Calibration and Time Response Measurement Techniques
for Process Instruments
Irradiation Damage Units
Fuel (Core) Characterization

3P

Boiling Noise Detection

25
26
27

France

Italy
USA

UK, FRG
UK,USA
•UK
n

UK

FRO
FRG
UK
UK
USA
USA
USA
USA
USA
USA
France

35
31«

Fission Gases in WhoJLe Core Accidents

S.M.

32.

A Prediction of Fatigue Life, Wear, and Fretting for
Flow Induced Vibrations of LMFBR Components.

S.M.

33»

The Measurement and Prediction of Velocity Distributions,
Pressure Fields, and Forces for Typical LMFBR Components
and Flow Fields.

S.M.

34«

Prediction of Flow-Induced Structural Response.

S.M.

35»

Flow-Induced Vibration Scale Model Testing.

S.M.

36.

Pre-and-Post-Operational Vibration Monitoring of Flow-Induced
Vibration.

S.M.

37»

Sodium Removal and Decontamination.

S.M.

38.

Mechanical Properties of Solidified Sodium.

Japan

39»

Equation of State of Materials of Relevance to the Analysis
of Hypothetical Fast Breeder Reactor Accidents.

S.M.

40.

Sodium Fires and Prevention.

S.M.

41.

Advance in Structural Analysis and Material Behaviour
for IUFBR Applications.

France
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Appendix XII.
Justifications of Proposed IWGFR Specialists* Meetings
1,

Cover Oas Purification (Fission Products and Chemical Impurities)
Argon has to be purified:
a*

To eliminate any impurity which could he 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.
A comparison of design and experience would be very fruitful for the
future.
3,

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.
if,

PaBt Reactor Cladding and Core Structural Materials
~

^

i

™

—

"

^

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.
5.

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.
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•

Sodium to Gas Leak Detection

The specialists1 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:

7.

LMEC, Canoga Park, California

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.
8.

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
•
•
•

2.

Soil-Structure Interaction (SSI)
•
•
•

3.

Sel6mic input characteristics; shape and magnitude of 6pectra
Attenuation with depth
Probablistic procedures in the selection of SSE and OBE

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

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
•
•
•
•

5»

Multi-design 6pectra input for piping and component analyses
Determining equipment spectra directly from ground and building
spectra
Analysis for gaps/non-linear effects for core, piping, vessel
components and supports
Modelling techniques for non-linear effects due to concrete
cracking, complex (non-circular) buildings, load paths, etc.

Design Guidelines and Simplified Methods
• Pipe hanger/snubber locations; effect of spring rates;
alternate designs for small piping
• Anchor support stiffness requirements

38
• 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, quasilinear analyses for gap effects
6.

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

9»

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,
10.

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.
11 *

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 atmosphereg
and also the effect of sodium and sodium vapour on concrete containment buildings
under accident conditions where sodium fires and consequent high temperatures
might be expected.
12.

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, 1975t 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.

13»

In-Service Inspection and Monitoring of LMFBRs

The IAEA Specialists* meeting on this topic was held on the
recommendation of the IWQFR 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.
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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
wiuld.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.
14*

Friction, Wear, Fretting and Self Weldi lg in Liquid Metal Systems
Tribological behaviour in sodium depends onT
a.
b.
c.
do
e.

Material properties
Sodium temperature
Sodium impurity concentration
Mass transfer characteristics (circuit details, flow rates, etc.)
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 rigs and
reactors containing sodiu/n<> The avoidance of potential problems by suitable
design and the selection of special materials to meet specific design situations
should also be discussed.
15^

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.
16.

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 investigations 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".
1 7.

Operational Problems with Control and Instrumentation of LMFBRs.

This topic was suggested at the IWG-NPPCI-FR Specialists* Meeting on
"The Core and Primary Circuit Instrumentation of LMFBRs" held in Harrington,
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Cheshire, England on 27-29 January 1976. The scope of the meeting is of interest
"both to the IWGPR and the IWGNPPCI and the joint sponsorship of "both groups could
be proposed*
18 .

Coolant Impurity Measurement and Control

The topic was suggested at the IWG-NPPCI-FR Specialists1 Meeting on the Core
and Primary Circuit Instrumentation of LMFBRs held in Harrington, Cheshire, England
on January 27-29, 1976.
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
importance throughout the sodium plant from the viewpoints of corrosion, tribology, fuel/
coolant interactions, carburisation/decarburisation. Hydrogen is of particular relevance
to the secondary circuits where continuous and substantial ingress occurs from the waterside 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 x>f 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.
19,

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-temperature 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.
20

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; extrapolation of corrosion rates to long term operation etc,
2.1

Steam Generator Safety

Such a meeting has taken place already at Bensberg, FRG in 1976. A
continuation of discussion and presentation of expfirien.ce on this subjecrt
apneatE ir.twrsi>tixig m 1976/79
22

Tritium:

Productiont 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.
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23.

Temperature Noise Analysis

Temperature noise analysis 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, bandwidths 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.

24.

iv.

Instrumentation response time.

v.

Data analysis technique to increase sensitivity and/or level of
information on fault characteristics.

LMFBR (PuOp-UO?) Fuel Handling, Fabricating Processes and Facilities

Large quantities of plutonium are being produced, processed and accumulated.
This material will have to be recycled for use in LWRs and FBRs. 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.
25.

Design and Testing of LMFBR Core and Blanket Subassemblies

The meeting would encompass experience and design practices associated with
pin support experience and deEign practices associated with pin support (grid and
wire wrap), vibration and wear, bundle duct interactions, constraints, mechanical
design of duct, thermal hydraulic considerations, etc. Also, questions related
to testing large LMFBR subassembly in test or power reactors should be addressed.
Location - U.S. offers to host at GE or HEDL.
26.

Core and Fuel Performance Instrumentation Optimisation

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.
Location - U.S. offers to host, possibly at Westinghouse.
27.

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

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.
28.

Irradiation Damage Unite
U.S. offers to host at Richland, Washington.

29• Fuel(Core) Characterization
U.S. offers to host either at HEDL or LASL.
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30^

Boiling Noise 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.
31,

Fission Gases in Whole Core Accidents

Specialists' Meeting on Role of Fission Products in Whole Core Accidents which
was held at AERE Harwell, UK on 28th June - 1st July 1977 recommended that a further
meeting on the subject of fission gases in whole core accidents be held in two
years time.
32.

A Prediction of Fatigue Life, Wear and Fretting for Flow Induced Vibrations of
LMFBR Components.

The participants of the IAEA Specialists1 Meeting on LMFBR Flow Induced Vibrations,
which was held at the Argonne National Laboratory, Argonne, Illinois, USA on
September 20-23, 1977, agreed that subsequent meetings on flow-induced vibrations
would be useful for the purpose of providing a forum for deeper discussion of many
of the topics identified in the first meeting and cited under items 35-40, inclusive.
Either separate meetings should be held on each topic, or in the
case of a single meeting the papers and delegates should be divided into smaller
separate groups to maximize detailed considerations. This would allow for exchange
of specific finished techniques, methods, and analytical programmes employed in
investigations, as well as the results. Furthermore, a listing of symbols employed
and use of the metric system in all papers presented should be required in order to
better facilitate communication.

3'3.» The Measurement and Prediciton of Velocity Distributions, Pressure Fields
and Forces for Typical LMFBR Components and Flow Fields.
The topic was recommended by the IAEA Specialists' Meeting on LMFBR Flow
Induced Vibrations. More detailed justification can be found under item 35*
34*

Prediction of Flow-Induced Structural Response.

The topic was recommended by the IAEA Specialists' Meeting on LMFBR Flow
Induced Vibrations. More detailed justification can be found under item 35»
35*

Flow-Induced Vibration Scale Model Testing

The topic was recommended by the IAEA Specialists' Meeting on LMFBR Flow
Induced Vibrations. More detailed justification can be found under item 35*
36.

Pre-and-Post-Operational Vibration Monitoring of Flow-Induced Vibration.

The topic was recommended by the IAEA Specialists' Meeting on LMFBR Flow
Induced Vibrations. More detailed information'can be found under Item 35*
37-

Sodium Removal and Decontamination

The participants of the IAEA Specialists' Meeting, which was held at HEDL,
Richland, Washington, USA on 14-16 February 1978, agreed that a useful exchange of
information took place at the meeting and another meeting should be held in
approximately four years time to discuss new information.
\R* Mechanical Properties of Solidified Sodium
Data of mechanical properties of solidified sodium are required in determining
the operating torques of freeze seal valves and rotating plugs with condensed and
solidified sodium in annular gaps.
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Topics of interest are as follows:

39*

1.

tensile strength, as function of temperature, porosity, etc.

2.

shear strength, as a function of temperature, porosity, etc.

3.

adhering: force to metallic wall

Equation of State of Materials of Relevance to the Analysis of Hypothetical
Fast Breeder Reactor Accidents

A specialists1 meeting on this topic was held at Harwell, UK on June 19-27t 1978.
The participants of the meeting recommended that a similar meeting be held in not less
than two to three years. Such a meeting would review progress on the thermodynamic
properties of appropriate materials.
40.

Sodium fires and Prevention

A recent specialists' meeting on this topic was held in Cadarache, Prance on
November 20-24, 1978. The participants recommended to hold a future meeting on the
subject topic in four years time. "Sodium concrete" interaction and protective clothing
were not discussed specifically at the Cadarache meeting and the participants agreed
that these topics should be included in the programme of the next meeting.

41.

Advance in Structural Analysis and Material Behaviour
for LMFBR Applications

There are many problems in the design of LMFBR power plants.
This prompted a large effort, all over the world in Research and
Development. Great progress has been achieved in recent years. A few
problems remain and diverging opinions are emitted. It is felt that an
International specialist meeting on the state of the art in structural
analysis and material behaviour for LMFBR applications would be an asset
for the designers and an exchange on the general trends in research
and development would promote the latest theoretical and experimental
results in the conception of LMPBR's.
Tentative Agenda:
-

Material behaviour in elevated temperatures;
Material characterization;
Structural analysis methodology;
Recent developments in simplified analysis methods;
Allowable stresses and strains;
Definition of the time—termperature range where creep is
significant.
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Appendix XIII•
List of Topics for Review Articles on LMPBRs Recommended
for Publication by the IAEA which are under Preparation.
1.

Shielding Problems in Past Reactors by U. Farinelli and R. Nicks.

2.

Plow Measurement in Main Sodium Pipes by R. Hans et. al.

Lx

3.

Problems of Past Reactor Physics Related to Breeding by V. V. Orlov, et. al.

4.

Mechanisms of Release of Radioactive Products into Liquid Metal Coolants,
their Transport within the Circuits and Removal from LMPBRs
by H. Feuersteinet. al.

o' -

5.

Dynamic Simulation of LMPBR Systems and Mathematical Models of their
Components by A. K. Agrawal.

6.

Sodium Removal and Decontamination of LMFBR Components for Maintenance
by Jo M. Atwood et. al.

7.

Sodium-Water Reaction in LMPBR Steam Generators by M. Hori.

/ 8.
v

c

,(

<t>-<->

Fuel Failure Detection and Location in Sodium Cooled Fast Breeder Reactors
by M. W. Goheen et. al.

9.

Fuel-Cladding Chemical Interactions by M. G. Adamson et. al.

^ <?-,j;;

10.

LMPBR Instrumentation. A Review of Problems and Recent Progress
by G. Hughes.

6^.,

/ 11. Materials for LMPBR Steam Generators by J. W. Schinkel.
v

o-<---x

R^-6--

12. Equation of State of Materials of Relevance to the Analysis of Hypothetical
Fast Breeder Reactor Accidents
by P. E. Potter et. al.

Appendix XIV*
List of Topics for Review Articles on LMPBRs for which
Identification of Potential Authors is Requested.
1.

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

2.

Core Design and Analysis of Large LMFBR Heterogeneous Reactors.

3.

The Role of LMFBRs in the World's Energy Production.

4o

Helium Leak Detection Practice and Procedures for Testing of
LMPBR Steam Generators.

Appendix XV •
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List of Meetings Sponsored by the IWGFR

1.

Consultants Meeting on Fast Reactor Problems (March 1967, Vienna)

2.

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

3»

SM on Sodium-Water Reactions (November 1968, ANL, USA)

4.

The Second Annual Meeting of the IWGFR (March I969, 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 1969, London, UK)

7.

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

8.

SM on Core Instrumentation for Sodium-Cooled Fast Reactors (October 1969i
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.

SM 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

16.

SM on Sodium-Water Reactions (May 1971| Melekess, USSR)

17.

4th Geneva Conference on Peaceful Uses of Atomic Ener£y (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)

21.

SM on Sodium Fires (Sodium Combustion and its Extinguishment - Techniques
and Technology), (May- 1972, Richland, USA)

22 O

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 IWGFR (9 - H

26.

SM on Development and Application of Absorber Materials for Fast Reactors
( 4 - 8 June 1973i Dimitrovgrad, USSR)

27o

IAEA Symposium on Fuel and Fuel Elements for Fast Reactors
( 2 - 6 July 1973, Brussels, Belgium)
Symposium on Physics of Fast Reactors (16 - 23 October 1973t Tokyo, Japan)

28.
29.

1971f Vienna)

May 1973, Vienna)

30.

IAEA Panel on Hot-Channel Factor Calculations (22 - 24 November 1973» Karlsruhe
Fed. Rep. of Germany)
Conference on Fast Reactor Power Stations (11 - 14 March 1974» London, UK)

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 1974t Canoga Park, USA)

46
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 ( 1 4 - 1 7 October 1974»
Bensberg, Fed. Rep. of Germany)

35.

The Eighth Annual Meeting of the IWGPR (15 - 18 April 1975, Vienna)

>6.

SM on the Reliability of Decay Heat Removal Systems for Past Reactors
(28 April - 1 May 1975, Harwell, UK)

37.

SM on Fuel Failure Mechanisms (12 - 16 May 1975» Seattle, Washington, USA)

38. SM on Fission and Corrosion Product Behaviour in Primary Circuits of LMFBRs
(8 - 11 September 1975, Dim\trovgrad, 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)

46.

The Tenth Annual Meeting of the IWGFR (Vienna, Austria, 29 March-1 April,1977).

47 • SM on the Role of Fission Products in Whole Core Accidents(Harwell, U"C.
June 27-July 1, 1977
48.

SM on LMFBR Flow Induced Vibrations (Argonne, Illinois, USA, 20-23 Sept. 1977)

49«

SM on Properties of Primary Circuit Structural Materials Including
Environmental Effects (Bergisch Gladbach, Fed. Rep. of Germany, October 17-21,

1977
50. SM on Sodium Removal and Decontamination (Richland, Washington, USA,
14-16 February 1978)
51. Symposium on Design, Construction and Operating Experience of Demonstration LMFBRs (Bologna, Italy, 10-14 April 1978)
52. The Eleventh Annual Meeting of the IWGFR (Bologna, Italy, 17-20 April 1978)
53.

SM on Leak Detection and Location in LMFBR Steam Generators (Dimitrovgrad,
USSR, June 6-9, 1978).

54*

SM on Equation of State of Materials of Relevance to the Analysis of
Hypothetical Fast Breeder Reactor Accidents (Harwell, United Kingdom,
June 19-23, 1978).

55*

SM on Sodium Fires and Prevention (Cadarache, France, November 20-24, 1978).

56.

SM on Thermodynamics of Fast Breeder Reactor Fuel Sub-Assemblies under Nominal
and Non-nominal Operating Conditions (Karlsruhe, Federal Republic of Germany,
February 5-7, 1979).

57.

The Twelfth Annual Meeting of the IWGFR (Vienna, Austria, March 27-30, 1979).

Appendix XVI.
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List of Meetings recommended by the IWGFR to be held in the
Period after the 12th Annual Group Meeting (from April 1979
through 1980).

Jan*

Pel). Mar* Apr.

June

Jul. Aug.

Sept.

1

1979
1980

May

7

Oct.

2

8,9

Nov.

D

3,4
10

1.

SM on Theoretical Modelling of LMPBR Fuel Pin Behaviour (Fontenay-aux-RoseB,
Prance, May 28-June 1, 1979)

2.

Symposium on Past Reactor Physics (Aix-en-Provence, Prance, September 24-28,1979)

3.

SM on Bellows for Sodium Systems (Tokyo, Japan, November 5-9, 1979)

4.

SM on Carbon in Sodium (Harwell, UK, November 26-30, 1979)

5.

SM on Core and Primary Circuit Instrumentation for LMFBR (Bensberg, PRG)

6.

Study Group Meeting on Gas Cooled Past Breeder Reactors (Minsk, USSR, 1980)

7*

Methods for Demonstrating Structural Integrity under Faulted Conditions
(UK, March I98O)

8.

TCM- 13th Annual Meeting of the IWGPR (9-11 April I98O)

9. In-Service Inspection and Monitoring of LMFBRs (tfSft, end of April 1980)
10. Design for Improved Safety Characteristics (Rome, Italy, October I98O)

48

Appendix XVII,
International Working Group on Past Reactors - List of
Members*

Members

Alternates

Prance
Mr» L. Vautrey
Commissriat a l'Energie Atomique
CEN de Saclay
Boite Postale No. 2
91190 Gif-sur-Yvette

Fed. Rep, of Germany
Dr. U. Daunert
Bundesministerium fur Forschung
und Technologie
D-53 Bonn, Postfach 120-124

Dr. G. Kessler
KernforEchungszentrum Karlsruhe
Projekt Schneller Briiter
75 Karlsruhe, Postfach 3640

Prof. F. Pierantoni
CNEN Fast Reactor Programme
Via Arcoveggio 56-23
Bologna 40129

Dr. L. Bruzzi
Dept. of Fast Reactors
National Committee for Nuclear
Energy
Viale Regina Margherita 125
Rome

apan
Dr. K. Tomabechi
Dept. of the Development of Fast Reactors
Power Reactor & Nuclear Fuel Development
Corporation
9-13, 1-chome, Akasaka, Minato-ku
Tokyo

Mr. T. Otomo
Assistant Manager
Project Management Division
Power Reactor & Nuclear Fuel
Corporation (PNC)
9-13, 1-chome, Akasaka,
Minato-ku, Tokyo

USSR
Dr. N. V. Krasnojarov
Scientific Research Institute on
Atomic Reactors
Uljanovskaja Region
Dimitrovgrad

Dr. E. I. Inyutin
Tnst. of Physics & Power
Engineering
Obninsk, Kaluzskaja Region

Dr. R. D. Smith

Dr. G. A. Welch
Technical •Secretariat
United Kingdom Atomio Energy
Authority
Warrington,, WA35 6AT

UK
Past Heactor Development Directorate
England

USA
Dr. John Yevick
Senior Technical Assistant
Division of Reactor Development &
Demonstration, U.S. Dept. of Energy
Washington, D.C. 20545

Dr. J. William Bennett
Division of Reactor Research
and Technology
U.S. Department of Energy
Washington, D.C. 20545
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OBCD
Dr. W. HSussermann
Head, Nuclear Derelopment Division
OECD Nuclear Energy Agency
38, boulevard Suchet
F-75016 Paris
Prance

Dr.W. E. Balz
Commission of the European Communities
Office DG IIl/E-2
200, rue de la Loi
1040 Brussels, Belgium

Dr. Jacques Royen
Nuclear Development Division
OECD Nuclear Energy Agency
38, boulevard Suchet
F-75016 Paris
France

