
compositions, in-piLe measurements of fuel temperatures by means of

a new type of temperature sensing device (ultrasonic thermometer),

and fuel-to-cladding gap conductance determinations by a thermal

oscillator technique have been carried out.

Newly developed highly automatized equipment has been used for

isotope analysis of heavy nuclides and certain fission products.

The results obtained have been applied to fuel management problems

and safeguards, viz. to procedures for supervising the flow of

fissile materials through fabrication plants, nuclear reactors and

reprocessing installations.

An entirely new fchnique has made possible to measure vapour

pressures of selected fuel materials at temperatures up to 5000 K.

The equation of state for U0, was derived, and as a first step

towards the future work on the equation of state of mixed-carbides,

the evaporation behaviour of these fuels has been measured up to

2500 K.

The study of the non-oxide fuels will be extended to research on

the utilization limits of these fuels, viz. to research on fuels

which will be submitted to extreme operational conditions with

respects to power and in-reactor time.

In the frame of the multiannual programme 1977-80 these activities

will be continued and extended to research on safe handling of

plutonium compounds and some particular safety aspects of head-end

processing of plutonium bearing carbide fuels.

In the case of mixed-Oxide fuel pins, the chemical interaction

between the fuel and cladding material at elevated

burn-ups is an important limiting factor. Extensive investig-

ations of the processes leading to cladding corrosion under irradiation

have been carried out with a view of finding appropriate means for

keeping these processes under control. As a result, some basic aspect

of the corrosion phenomena have been clarified by sophisticated

analytical methods. Furthermore, corrosion simulation experiments and

post-irradiation examination utilizing newly developed interferometry,

magnetic etching and emf-techniques have revealed how cladding corrosion

depends on the initial fuel stoichiometry, the cladding temperature and

the burn-up.

By combining these experimental findings with data and theoretical Q£

predictions from the literature, it has been possible to establish

a theory on the most likely mechanisms of intergranular cladding

attack.

A comprehensive model based on this theory will be elaborated

during the first part of the multiannual programme 1977-SO.

Activities of the OECD-NEA. in the Field of Past
Reactors; Short description presented by J. Royen

I. NUCLEAR SAFETY DIVISION

1, Ad hoc meetings of senior experts on LMFBR safety research
from France, the F.R. of Germany, Japan, the United Kingdom and the
United States are held regularly under the auspices of OECD-NEA
to exchange information about future trends and options in LMFBR
safety research including, but not limited to, large new and
modified existing test facilities, and to discuss plans for future
work extending beyond current programmes. The meetings of senior
experts also provide a forum for discussions on advanced collabo-
ration among the five countries in the frame of the CABRI programme
and for preliminary exchanges of views on multinational collaboration
on the SCARABEE programme and the SAREF Project.

2. The Group of senior experts is sponsoring technical
exchanges which concern the technical problems encountered in the
execution and interpretation of in-pile tests, in both new and
modified facilities, related to LMFBR safety. The five countries
are currently participating in comparative benchmark calculations
for subasseiribly-to-subassembly thermal failure propagation, A
restricted meeting of experts on fuel motion diagnostics techniques
will be held at the end of 1977. A detailed technical rcviev; of
safety programmes and facility requirements for the study of
post-accident heat removal is under way, and will presumably lead
to the organisation of a restricted meeting of experts at the end
of 1977 or the beginning of 1978.

3. Participation in these technical exchanges is
limited to organisations (in OECD countries) which are
already sponsoring substantial in-pile programmes concerned
with LMFBR safety R & D. Initially, the Group is established
for a period of two years until the end of 1978 with the
possibility of extension by mutual agreement.

4. The OECD-NEA Committee on the Safety of Nuclear
Installations (CSNI), which is open to all twenty-three
Member Countries of NEA, sponsored its third Specialist
Meeting on sodium-fuel interaction in fast reactors in Tokyo,
Japan from 22nd to 26th March 1976. The Committee has agreed
that in principle a fourth Specialist Meeting on SFI in fast
reactors should be held in 1978.



5. As a direct result of the Tokyo Specialist Meeting
on SFI, CSNI has set up a small group of experts to obtain
a fundamental, basic understanding of fuel-coolant interactions
and to advance knowledge of vapour explosions, with a view to
improving the safety of nuclear reactors (and, accessorily,
of non-nuclear applications). One of the main tasks of the
newly created grout) of experts, which met on 15th and 16th
March 1977, will be to identify key experiments in which
conflicting theories would be expected to give different
results; another meeting will be held at the end of 1977.

6. CSNI has decided to discontinue its sponsorship of
the Working Group on Liquid Metal Boiling (LMBWG).

7. In the future, CSNI will increase its activities in
the field of fuel failures and their propagation, PAHR, core
dispersal and core debris, transfer of aerosols, steam
generator and/or tube failures, dynamic loading and structural
response, sodium fires, and materials behaviour and inspection,
which, along with SFI, figure prominently on the list of
LMFBR safety topics for priority consideration by CSNI.

8« Regarding gas-cooled fast reactor safety, which is
very low on the list of CSNI priorities, limited collaboration
has been established with the OECD-NEA Co-ordinating Group on
Gas-Cooled Fast Reactor Development. A GCFR accident initiation
and progression analysis is contemplated.

9. Regular exchanges on reactor physics aspects related
to the safety of LMFBRs and GCFRs take place between CSNI and
the OECD-NEA Committee on Reactor Physics (NEACRP). A Joint
Specialist Meeting on reactor noise (SMORN-II), including
sessions on surveillance and diagnostics of LMFBR reactors,
will be held at Gatlinburg, Tennessee, from 19th to 23rd
September 1977.

10. Needless to say, fast reactor safety benefits
also from also from activities organised by the OECD-NEA
Nuclear Safety Division in other fields such as materials
research, probabilistic assessment and reliability analysis,
fuel cycle safety research, and siting research (including
anti-seismic design)*.

11. In 1976, the Nuclear Safety Research Index,
published jointly by the OECD-NEA and the OECD International
Energy Agency (IEA) was expanded to cover fast reactors
(about 200 safety research projects are described) and
computer codes (including fast reactor computer codes); the
distribution of the Nuclear Safety Research Index is
restricted. As is well know, computer codes are collected,
tested and distributed by the OECD-NEA Computer Program
Library (CPL) as well as neutron data are collected, compiled
and distributed by the OECD-NEA Neutron Data Compilation
Centre (CCDN), in collaboration with similar centres
throughout the world.

* A brief description of these activities is given in document
SIND0C(77)5, which was distributed at the Meeting of IV.'GFR.

11. NUCLEAR DEVELOPMENT DIVISION

(Brief description prepared by Dr. W. Häussermann, Head of
the OECD-NEA Nuclear Development Division).

12. The MEA Co-ordinating Group on Gas-cooled Fast Reactor
Development has at present the follov/ing membership: Austria,
Belgium, Federal Republic of Germany, France, Japan, the
Netherlands, Sweden, Switerland, the United Kingdom, the
Commission of the European Communities, and the Gas Breeder
Reactor Association (GBRA). The U.S.A. has shown its interest
to also participate in the Group's future work.

13. Membership of this Group is limited to countries
having a meaningful government-sponsored programme in the field
of gas-cooled fast reactors. The Group carries out a co-
ordinated R & D programme concerning the investigation of
major feasibility issues in fuel element technology, plant
safety, plant design and associated assessment studies. The
results of the Group's investigations are confidential. The
Group meets twice a year and also organises about three
specialists' meetings per year. In 1977 it is planned to hold a
specialist meeting on GCFR Fuel Elements in June at JUlich,
Federal Republic of Germany, and a specialist meeting on Heat
Transfer in Autumn at Karlsruhe; participation in these meetings
is restricted. A further specialist meeting of a more general
nature to be held in Lausanne, Switzerland, with IAEA co-spon-
sorship is under discussion; participation in the latter meeting
would not be restricted to member countries of the NEA
Co-ordinating Group.

14. Since 1971, when the Co-ordinating Group on Gas-
Cooled Fast Reactor Development was set up, the participating
countries have maintained an interest in keeping this option
as a back-up solution to the sodium-cooled fast reactor,

15. In the past, two different gas-cooled fast reactor
concepts were investigated, one based on coated particle type
fuel elements and the other on pin type fuel elements.

16. The coated particle concept posed a number of
interesting alternatives concerning the choice of the coating,
the reactor coolant gas, the type of structural materiel for
the fuel elements and the fuel assembly concept. Irradiations
of various types of coated particles in thermal reactors were
performed. During the past year, a consensus of opinion
emerged in the Group that the experimental data and the results
of the assessment studies would indicate a relative disadvantage
of the coated particle concept compared to the pin concept.
Much more work would be required to identify the appropriate
coating material and fuel assembly arrangement, and the
performance of the fuel concerning plutonium economy seems
also less favourable than that which can be expected from
pin fuel. For these reasons, and also bearing in mind the recent
considerable reductions in HTR fuel development programmes,
coated particle studies have been brought to an end and collec-
tive resources have been concentrated on the further develop-
ment of the pin concepx.
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17. For the pin concept, two design variants are under
consideration for meeting specified safety requirements.
However, the major features determining the research and
development work at this stage are common; these are helium
cooling, vented pins, artificial roughness on pin surface,
coolant pressure levels, and the form of containment. The
differences lie mainly in the fact that the design pursued by
GBRA has a standing core, upward flow of cooling gas, and
electrically driven main blowers; while the design favoured
by Kraftwerk Union and General Atomic Company has a hanging
core, downward flow of cooling gas, and steam driven main blowers.

Its. The work carried out covered design and safety
investigations, heat transfer studies and irradiation expe-
riments in thermal reactors. The design and safety work has
brought cut the principal features which enabled the development
programme requirements to be identified, and encouraging
preliminary safety discussions to be held with international
bodies. The heat transfer work has shown that the design
requirements can be met, and irradiation and compatibility
work has clarified the choice of materials and the selection
of coolant gas composition.

19. A large fraction of the work under progress was
devoted to the preparation of a key experiment, i.e. the
irradiation of a fuel bundle in a helium loop in the BR 2
reactor in Mol under realistic temperature and pressure
conditions. A test of a dummy fuel element was carried out.
in order to determine the exact conditions for the main
experiment. The results of this preparatory work allowed
the start up of this experiment at the beginning of 1977'.

20. In Autumn 1976 the mandate of the Co-ordinating
Group has been extended until the end of 1978 and it is
expected that the Group will, by that time, be able to make
specific recommendations on GCFR feasibility and possible
further developments.

III. NUCLEAR SCIENCE DIVISION

(Brief description prepared by Dr. N. Tubbs, OECD-NEA
Nuclear Science Division).

21. Following its last meeting in Chalk River, Canada,
in June .1976, the NEA Committee on Reactor Physics (NEACRP)
has prepared a renort for CSNI on the "Reactor Physics
Problems of LWFBR" Safety", and is currently working on

- a book on the current State of Fast Reactor Physics;

- an assessment of Fast Reactor Breeding gain.

Specialist meetings held during the past year were:

- Control Rod measurement techniques: reactivity worth and
power distribution.
Cadarache, France; April 1976. Proceedings to be published by CEA.

- Differential and Integral Nuclear Data Requirements for
Shielding Calculations (cosponsorship with IAEA).
IAEA, Vienna; October 1976. Proceedings to be published by IAEA.

64Specialist meetings planned for the coming year:

- 2nd Specialist Meeting on Reactor Noise (SMORN-II).
(Cosponsored by CSNI, in collaboration with IWGNPPCI)
Gatlinburg, USA; September 1977.

- Fast Reactor Benchmark Calculations.
ANL, December 1977 (tentative date).

Both NEA and IAEA are cosponsors of the

- 5th International Conference on Reactor Shielding.
Knoxville, USA; April 1977.

The next meeting of NEACRP will be at ECN, Petten, Netherlands
from 6th-10th June 1977.

The present chairman (Dr. Küsters, Karlsruhe) will be replaced
by Dr. Barre, Cadarache.

A recent joint meeting of representatives from NEANDC
and NEACRP discussed the most urgent neutron data needs for
the European Fast Reactor programmes. Suggestions formulated
by this sinall group will be presented to NEACRP for fuller
discussion.

22. The NEA Nuclear Data Committee (NEANDC) is sponsoring
a series of monographs on neutron physics, and preliminary
agreement was reached by Drs. Michaudon (chairman of monographs
sub-committee) and Cierjacks v/ith Pergamon Press for the
publication of the first two titles. NEANDC will appoint
editors for each study, and review the progress of the series.

One Specialist Meeting was held in 1976:

- Fast Neutron Fission Cross-Sections of U-233, U-235i U-238
and Pu-239, ANL, June 1976 (cosponsored by NEACRP).

Specialist Meetings sponsored by the Committee in 1977 are:

- Session on the Li^ (n,e<) cross-section at the NBS International
Symposium on Neutron Standards and Applications (NBS, March 1977).

- Captura oross-sections of structural materials (cosponsored by
NEACRP. CTeel, December 1977).

Tentative- plans exist for a meeting in 1978 on:

- Cross-sections of relevance to actinide build-up.
Sweden; Autumn 1978, possible NEACRP cosponsorship.

NEANDC will not meet in 1977. due to the agreement on alternance
with INDC meetings. The next meeting might be held in the USA
in Spring 1978. The present chairman, Dr. Cierjacks (Karlsruhe)
will then be replaced by Dr. Chrien (BNL) .

23. Conference on Neutron Phvsics and Nuclear Data
Fission Reactors and other Applications

for

This conference will be held in Harwell, UK, from
25th-29th September 1978, and is jointly organized by NEA
and UKAEA, with the cooperation of IAEA and the support of CEC.


