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Summary

The co-operation in the field of fast reactor R&D made good progress during 

the year 1987.

The R&D Steering Committee met twice and the Management Sub-Committee, created 

at the end of 1985, held its 17th meeting in December 1987.

The eleven working groups (AGTs) now have over 100 Work Packages between them,

and have met many times during 1987 to check on progress, prepare new Work 

Packages and to held Specialist Meetings on a variety of topics.

The current situation in each member country is briefly described, as well as 

the initiative taken by EFRUG, a consortium of European Utilities, in 

requesting a design study of a common European Fast Reactor (EFR). Relations

with other countries, the United States, Japan and the USSR are also

described.

EUROPEAN CO-OPERATION IN THE FIELD OF FAST REACTOR R&D

Considerable progress has been made in the Fast Reactor R&D collaboration 

during the past year.

Of particular note are:

The initiative to emabark on a common European design of Fast Reactor 

(EFR)

The practical help given to the French project in the search for the 

"barillet" leak in Super Phenix



The agreement to standardise on the material for the EFR primary circuit 

The knowledge gained (and shared) in the field of steam generator 

technology from the leak in the PFR superheater.

There is a continuing programme of rationalisation in the use of facilities 

in the member countries.

There is a good prospect that the respective governments will sign the 

European Fast Reactor R&D agreement in the near future, thus allowing the 

collaboration arrangement to be formalised.

ORGANISATION OF THE COLLABORATION

The collaboration is managed by the international R&D Steering Committee which 

comprises four members each from the main partners, together with a member 

from Belgium and an observer from the Netherlands; also included are 

representatives from the Design Companies. The Steering Committee met twice 

during 1987, and discussed the very wide range of work now being done under 

the international collaboration. Apart from several important technical 

papers, one of which was the agreed European response to the United States IFR 

proposal (which will be discussed later), nuch of the discussions concerned 

the actual R&D being done by the eleven Working Groups (the AGTs, AGT standing 

for Arbeits-Gruppen/Groupes de Travail from the original Franco-German 

collaboration). These eleven AGTs each cover a particular technical area of 

the R&D programme, and these are:

Fuel
Sodium Chemistry
Instrumentation
Core Physics
Safety
Core Studies
Reactor Tank
Components
Reactor Operations
Materials
Structural Integrity
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The co-ordination team for each AGT comprises four members from the major 

participating partners. Each national co-ordinator is responsible for the 

work being carried out in his country, which is chosen to reflect the 

specialities and interests of each laboratory. Each AGT co-ordination team 

meets about twice a year to review each Work Package, to check progress, to 

discuss problems and to evolve new Work Packages is required.

The common programme is described in Work Packages. There are now over 100 

Work Packages agreed by the Steering Committee, each one containing specific 

tasks related to the same subject. Each task is given to one laboratory of a 

designated organisation with a Responsible Officer. Of course the specialists 

need to meet frequency in sub-groups within their AGT, or for discussions on 

technical topics involving several AGTs, with sometimes the participation of 

the Design Companies.

In this work the AGTs report directly to the Management Sub-Committee, 

composed from members of the Steering Committee and which meets every two 

months.

To form a link between the R&D Organisations and the Design and Construction 

Companies (Novatome, Interatom, NNC, Ansaldo and Belgonucléaire) there are 

four Liaison Agents, again comprising a member from each major particpating 

country. These will have a very important role to play in the future in the 

co-ordination of the R&D requirements as they are modified by the evolving 

design of EFR.

A diagram of the European Fast Breeder R&D Organisation is shown in Figure 1.
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FIG.1. European structure for fast reactor R&D.

FINANCING OF THE PROGRAMME

The budget for all this work is considerable and the provisional figures for

1988 are shown below:

Fast Reactor Programme 1988 Provisional Budgets
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It should be noted that the savings brought about by this joint European R&D 

are reflected in the national budgets from each nation, which have been 

reduced each year for the past several years, taking advantage of cost saving 

by co-operative work.

REVIEW OF THE COMPONENT NATIONAL PROGRAMMES

While this international collaboration goes on, each country has its own 

individual nuclear and fast reactor activities and it is worth noting these 

briefly in turn, because, perhaps sooner than we expected, Europe is now 

poised to start a single truly international venture.

In France, the three stages RAPSODIE, PHENIX, SUPER-PHENIX 1 have without 

doubt been the most successful of the European nations. Rapsodie is now being 

decommissioned, and is providing valuable information in that field even 

today. Phenix, at Marcoule has long contributed its 250 MW(E) to the EDF 

grid, as well as providing basic data for the 1250 MWE Super-Phenix 1 near 

Lyon. This reached full power in December 1986 and operated until March 1987, 

when a sodium leak in the irradiated fuel storage tank, the barillet, caused a 

shutdown. The search for the location of the leak provided an example of good



co-operation between the partners, the UK project putting together a team who 

designed, procured and commissioned, at very short notice, ultra-sonic 

equipment as a back-up to the French system based on thermography. NERSA the 

owner of the plant are still negotiating with their safety authorities about a 

return to power of the reactor, using the barillet as a gas filled transfer 

unit only. During the 1980s NOVATOME, the French Design Company, had been 

preparing designs for a cheaper advanced design of a large 1500 MWE fast 

reactor and these would be a good basis for a truly European design.

In the UNITED KINGDOM, the UK government has maintained strong support for the 

Fast Breeder project, this continuing after the re-election of the Thatcher 

government in 1987. The 250 MW(E) PFR has operated well, although a big 

sodium leak in one of the superheaters in February 1987 caused a long 

shut-down and loss of revenue which affected the financing of the R&D 

programme. The events leading to the leak and its consequences were 

thoroughly investigated and the considerable amount of data acquired was 

presented to the European partners at a symposium at Risley during the year. 

This was an example of the free exchange of information which, of course, is 

implicit in the collaboration. As in FRANCE the UK government decided to 

involve the electricity utility (the CEGB) in the funding of fast breeder 

reactor research, to the extent of 30%. The government plans for privatising 

the Electricity Supply Industry have been outlined, but arrangements for 

funding future R&D for the nuclear industry have still to be announced. In 

conjunction with its national Design Company, NNC, which has been designing a 

1300 MW(E) fast breeder reactor, CDFR, the UK is now prepared to move to an 

agreed European design also.

In GERMANY, the 20 MW(E) research reactor KNK II has worked well and achieved 

a maximum fuel element b u m - u p  of 175,000 MWd/t. The main pre-occupation has 

remained the licensing of the complete SNR300, the 300 MW(E) equivalent of 

Phenix and PFR which was constructed under an Agreement between the DEBENE 

countries (Germany, Belgium, Netherlands). The Federal government in Bonn and 

the Regional government in North Rhine Westphalia have been in constant 

discussion over the licensing of SNR300, the latter offering objections and 

obstructions all along the route. Safety cases have been made by both the 

industry and an independent organisation and at present there is hope for a 

licensing agreement for the end of 1988. Germany and its associates from 

DEBENE performed pre-planning studies for an SNR2 project. This work will be

useful for the design of the European Fast Reactor, on which the efforts are 

now being focused.

In ITALY, the current position has been very much influenced by the result of 

the Rome Energy Conference in February 1987, and the subsequent referendum on 

nuclear matters in November 1987. Although the Rome Conference had produced a 

final statement favourable to nuclear power, the referendum abrogated three 

laws governing the implementation of nuclear energy in the country, and at 

present all nuclear stations are closed down. The PEC fast reactor research 

facility is about 752 complete and its future is currently being discussed, as 

are those of the other new nuclear stations. A European Study Group recently 

assisted ENEA in defining a future role for the PEC reactor.

BELGIUM'S electricity supply is now 2/3 nuclear. The interest in the Fast 

Reactor is being maintained. The Belgian contribution is focused in 

particular on continued development of dispersion-strengthened ferritic steels 

and irradiation experiments for high burn-up fuel elements, and on safety 

experiments concerning, eg fuel blockage and PAHR.

THE DESIGN OF THE EUROPEAN FAST REACTOR (EFR)

There is now a widespread agreement, and long-term optimism, over the decision 

in 1987 to start on the design of a truly European Fast Reactor (EFR) power 

station, based on the very wide experience of fast reactor operations.

It is proposed to complete the EFR conceptual design in two years.

Construction would be possible in five years after three more years for 

detailed design studies. It is generally agreed that existing Work Packages 

cover much of the R&D required, but that as work proceeds the Design Companies 

may request work in certain other areas. Certainly an expanded role for the 

Liaison Agents is seen, since it will be essential to have good liaison 

between the R&D Organisations and the Design Companies. The first meeting 

between EFRUG, the Design Companies and the R&D Organisations took place in 

December 1987.

The current working arrangements for the EFR conceptual design is shown in 

Figure 2.
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FIG.2. Current working arrangement for EFR conceptual design.

The main design aim is to reduce costs in every feature, but without prejudice 

to safety. The hope is to move quickly into the main design following the 

completion of a first consistent design by September 1988 with the Design 

Companies dividing work on the agreed features between them. Briefly, it is

proposed to have six IHX/SG units and three primary pimps, but the secondary 

circuit arrangements still have to be decided. The reactor building will be 

cylindrical and the aim will be a long-life core, with single or multi-batch 

refuelling, low breeding and possibly an axially heterogeneous core. On Decay 

Heat Removal, the passive systems will be studied along with the alternatives. 

There will be a reinforced concrete reactor roof. On fuel handling, smaller 

rotating shields, and gas handling are being considered, along with an 

elevator alternative to the A-frame.

There would be a low pressure-drop core, with advanced control rods and an 

enhanced negative reactivity coefficient. On the primary circuit there will 

be a high-speed pump and a high level of insulation. The steam generators 

will be of straight tube design. Other details still have to be resolved, but 

the outline design is as described.

The step to EFR, designed by a consortium of European Design Companies is an 

important initiative, in the fields of cost saving to the individual nations 

and in the pooling of expertise.

COLLABORATION OUTSIDE EUROPE

In addition to the considerable work programmes in our various countries, we 

have kep up our relations with others countries, notably the United States, 

Japan and USSR.

As shown in Figure 3, we have had six major meetings, in both Europe and USA, 

where we exchanged information, all with the long term aim of signing a 

Europe/USDOE Agreement, and completing a list of items for future 

collaboration.

This is not to say that we are in complete agreement about the two approaches 

to fast reactors. We have read with great interest the US proposals for an 

integrated system (IFR) with a number of small modular fast reactors using 

metallic fuel and a dry, high temperature fuel reprocessing system. As many 

in the United States are aware we commented on these proposals at the 

Karlsruhe meeting last July.



Dates Places Sub jects/Events/Participations

22-24
July
1987

Karlsruhe KFK Information Exchanqe Meeting on the 
Desiqn of Fast Reactor Advanced 

Systems

25-27
August
1987

Dounreay UKAEA Fuels and Core materials Working 
Group Meeting

13-18
September

1987

Richland ANS Richland Conference

5-8
October
1967

Risley UKAEA Steam Generators

- PFR experience and SG repairs,

- US experience on Clinch River S G .

9-12
November

1967

USA Sodium pumps

- Clinch River and P F R  pumps,

- DFR electro-magnetic pumps.

End of 
November 

1987

Dounreay UKAEA Reactor operating Experience

FIG.3. Main events of the co-operation with the USDOE since the review meeting 
(november 1986).

A striking feature of the IFR design concept, as seen in Europe, is the large 

amount of R&D which will be required in all areas to achieve commercial 

viability. We ourselves now have a long and wide experience of large mixed 

oxide fuelled fast reactors, with burn-ups now approaching 207., and this has 

led to the EFRUG initiative which was described earlier. However we continue 

to follow the US approach with great interest and much discussion, and have 

already forged links at the technical level which will be very valuable to 

both sides in the future.

Our arrangements with Japan have proceeded much more slowly, but we have 

exchanged lists of topics of interest, and lists of people in our AGT system 

who will be the contacts in future collaboration. In the meantime we have 

renewed our separate existing bi-lateral agreements for another year and await 

future co-operation with the Japanese in the fast reactor field with interest.

Similar existing bilateral arrangements with the USSR have continued to 

provide full and frank exchanges of information on fast reactors.


