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Review of the IWGFR Activities for the period since 
the twentythird Annual Meeting of the Group 

The following activities of the International Atomic Energy Agency 
within the framework of the International Working Group on Fast Reactors 
have been carried out based on IWGFR recommendations made at the previous 
meetings of the Working Group. 

I. Specialists' Meetings 

Since the last Working Group Meeting the following Specialists' 
Meetings were held, or are in prepatation. 

Taking into account that the complete reports of specialists' 
meetings have been sent to all IWGFR members in due coarse only short 
information on each meeting is given in this report. 

a) Two Specialists' Meeting were held in Aix-en-Provence, France on 
"LMFBR Steam Generator Failure Propagation" (26-28 September 1990) and on 
"LMFBR Steam Generator Acoustic Leak Detection" (1-3 October 1990). 

The meetings were hosted by the CER Cadarache on behalf of the 
Government of France and was attended by 32 and 35 participants and 
observers respectively from France, Germany, India, Japan, the Union of 
Soviet Socialist Republics, the United Kingdom, the United States of 
America and the IAEA. 

The proceedings of the meetings will be published by the host 
organization and distributed in accordance with the practice of 
distribution of IWGFR documents. 

The following major topical areas were covered during the meetings: 

1. "LMFBR Steam Generator Failure Propagation" 

- Review on national status on studies of failure propagations 
- Propagation experience on reactor steam generators 
- Studies of failure propagation; codes, hydrogen detection, tests. 

2. "LMFBR Steam Generator Acoustic Leak Detection" 

- Review of national status 
- Physical background of the methods 

. experimental approach 

. modelization and signal processing 
- Experiments with SGUs and Loops 

Papers were presented and discussed on these topical areas at the 
meeting. On the basis of papers presented and discussed, session 
summaries were drafted and considered in an open discussion. At the end 
of the meeting general conclusions and recomirendations were drafted. On 
28 September in the afternoon, the participants of the meeting visited 
the Cadarache Center. On 4 October a visit to Superphenix-1 was 
organized. 
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The following main conclusions could be drawn from these two 
meetings: 

1. Participants agreed that the meetings were timely organized and were 
useful. 

2. A final definition of the design basis accident for the steam 
generators is only possible and explainable to licensing authorities when 
it is accompanied by a very intensive R & D programme. It was shown that 
a veil defined and veil balanced R & D programme is underway in many 
countries. Experimentally proven codes to describe vastage and 
overheating behaviour are under development. 

3. Experience has shown that good hydrogen detection with accurate 
signal analysis is essential to allow rapid steam generator shut-down 
when leaks occur. 

A. There is clear need to understand the various stages of leak 
development. Whilst much data is available for small leaks, the -
knowledge of overheating behaviour needs to be considerably improved, 
particularly with conduction of experiments under veil defined plant 
realistic conditions. Associated code development is also important. 

b. Specialists Meeting on Mechanical Properties of Structural Materials 
in Liquid Metal Environment to be held on 18-20 June 1991 at the 
Nuclear Research Centre Karlsruhe, Germany. 

An official agreement of Germany to host the meeting has been 
received by the IAEA and official invitation letters to the Member States 
were sent on 21-02-1991. 

c. Specialists Meeting on Inherent Safety Features of LMFBR to be held 
on 5-7 November 1991 in Oarai Engineering Center, Japan. 

In accordance with ongoing activities in the IAEA on Harmonization 
in the Use of Safety Related Terms, ve vere requested to change the title 
of the meeting to "Passive and Active Safety Features of LMFBRs" «nd to 
amend the programme of the meeting accordingly. Request vas based on 
"Description of Safety Related Terms for Advanced Nuclear Plants 
established by Consultants Group in Vienna on 3-6 December 1990. 

The Chairman of the meeting, Mr. Okabayashi of Japan, has accepted 
the title and proposed to review at the meeting LMFRs instead of LMFBRs. 
The new title is now approved by the IAEA. The IAEA official letter on 
host agreement has been sent to Japan recently. 

II. Coordinated Research Activities 

a) Coordinated Research Programme on "Acoustic Signal Processing for 
the Detection of Sodium/Water Reaction in LMFBR" 

This advanced stage of the previous CRP was considered by the IAEA 
as a new CRP and was approved by the IAEA in 1989. 

The first Research Co-ordination Meeting of this CRP was held at the 
Vienna International Centre, on 20-22 November 1990. The meeting was 
attended by seven participants from Australia, Germany, India, Japan, 
USSR and United Kingdom. Mr. Hughes of United Kingdom was unable to 
attend the meeting because of other committments. 
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The meeting was opened by Mr. Dastidar, Director of the Nuclear 
Povcr Division, and chaired by Mr. McKnight of the United Kingdom. 

The purpose of the meeting was to consider: 

a. The analysis of a test tape prepared from KNS loop boiling data and 
distributed to participants earlier in the year. 

b. The specification of a test tape for examination of acoustic leak 
detection (ALD) for steam generators (SGU). 

c. The time-plan for the further stage. 

A suggestion had been received from India that the work of the 
present CRP be presented to the SMORN-V conference in May 1991. Although 
the date for selection of papers has passed it was agreed to pursue the 
matter through IAEA channels. Organizers of the conference agreed to 
accept the paper. 

The delegates also received interesting presentations on related 
topics. There was a computer demonstration of an acoustic leak 
monitoring scheme from USSR; a description of a diagnostic expert system 
currently being commissioned on the KNK II reactor in Germany; and a 
theoretical study of the sources of acoustic noise in water/sodium leaks 
from the Australian delegate. 

The RCM welcomed a suggestion received from India following a 
recommendation of the SM on ALD held in Aix-en-Provence in October 1990. 
This is to extend the scope of the CRP to include the following topic -
"Background Noise in SGUs - comparison of results from different 
countries with special attention to measurement and in-site calibration 
systems". The RCM recommends this extension to the IAEA. 

Delegates were asked to approach their own national organisations 
for suitable data. It was recognized that the involvement of the French 
organisations would greatly enrich the Project. 

The programme for the extended CRP has been revised as follows: 

December 1990 Distrioution of test data on water/sodium leaks 
Distribution of test data on SGU background noise (when available) 
September 1991 RCM 
November 1991 Test data on selected S/N problems 
September 1992 RCM and final report. 

It was agreed that the work of the CRP would be aided if the next 
RCM could be held at the laboratory of one of the participating 
countries. The UK representative accordingly offered the facilities of 
AEA Technology at Risley, England. Mr. Bramman confirmed the willingness 
of UK to host the RCM in September. 

The first set of data prepared by Risley, UK has been distributed by 
IAEA in February 1991. 
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b) The Co-ordinated Research Programme on "Intercomparison of LMFBR 
Seismic Analysis Codes" 

The consultancy on Intercompariscn of LMFBR Seismic Analysis Codes 
was held at the Vienna International Centre, Vienna on 16-18 October 
1990. The meeting was attended by five participants from France, India, 
Italy, Japan and the USSR. The meeting was chaired by Mr. Kartell!, 
Italy and Mr. Brochard of France. 

The purpose of the meeting was to define and agree the scope and 
time table of the possible CRP. 

The recommendation to initiate the CRP on Intercomparison of LMFBR 
Seismic Analysis Codes was cade by participants of IWGFR Specialists 
Meeting on Fast Breeder Reactor Block Antiseismic Design and Verification 
held in Bologna, Italy, October 12-15, 1987. It was proposed to perform 
benchmark analysis in order to compare computer codes developed in the 
various countries. This proposal is consistent with the fact that 
detailed core seismic analysis was considered a quite important item to 
ensure fast reactor safety in an earthquake. The proposal on the 
possible scope of the CRP was prepared by Italy and the IWGFR at its 23rd 
annual meeting in April 1990 has approved this proposal. 

The meeting started with a short review given by Mr. Martelli of the 
results reported at the Specialists Meeting in Bologna in 1987. 

Each participant then outlined the state-of-the art on computer code 
developments and experiments for the FBR core in their countries, mainly 
referring to activities performed after the IWGFR Specialists Meeting of 
Bologna, Italy (1987), Various computer codes have been and are being 
developed in the different countries for non-linear seismic analysis of 
the LMFBR core. These take into account the effects of shocks among the 
subassemblies, and also the fluid-structure interaction effects. 
Furthermore, the most recent codes allow for the evaluation of 
two-dimensional core response. In addition to code development, 
wide-ranging experimental studies have been carried out, to both provide 
design data and enable code validation. 

In Europe, code development has been performed in the framework of 
the European cooperation: both one-dimensional and two-dimensional tools 
are available. Improvements are in progress as to the two-dimensional 
codes, especially to better account for fluid-structure interaction. 
Similar codes are available in Japan and the USA. 

The second session of the meeting was devoted by each country to 
define the interest in participating to this benchmark and to specify 
what data could be made available and under what conditions. 

The Italian participant and the European one (French) recalled that 
the European computer codes have been already validated and compared with 
o..e to another on the basis of the tests performed in Europe. As a 
consequence the Italian and European are interested in participating to 
this benchmark, only if non-European results are available, mainly 
Japanese results and perhaps USA results (if possible). 
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Then the participants defined what kind of data are necessary to 
perform such an excercise. They agreed that these data will include: 

geometric description of the structure (including stiffness and mass 
distributions, shock stiffnesses) 
description of the test device 

- summary of test procedure 
- test results on a single asseably 
- test results on a single-row assemblies 
- test results on a small cluster 
- test results on a large cluster 

These test results will consist of the time history of the 
excitation and the time history of the structural response (displacements 
and impact forces, if available). These results will be supplied through 
magnetic floppies if it is possible. Each participant will inform Mr. 
Arkhipov about the format of the diskette and the density. (We received 
no response yet.) 

It is agreed that each participant might concentrate his efforts at 
least in one particular topic while taking a broad interest in all. 

Then Italy proposed to make available the following results 
concerning tests performed in the framework ot the PEC programme: 

- tests on a single PEC fuel assembly (in air and in water) 
- tests on a small cluster (7 and 19 subassemblies) in air and in 

water. 

France proposed to provide the Rapsodie results concerning tests in 
air and in water at 100% OBE and corresponding to a free standing core. 

Japan proposed to provide the data, on a proportional basis with the 
European group, obtained from: 

- the impact tests of the single assembly 
- the vibration test on the single assembly 
- the vibration test on the 37 cluster-assemblies model 
- the vibration test on single row 29 assemblies model 

India and USSR expressed their willingness to analyse the 
experimental data supplied by different participants. 

Italy and France expressed their interest in interpreting some 
Japanese results. All the participants also pointed out their interest 
in the U.S. participation (even if it is reduced only to the supply of 
experimental data). 

Japan agreed to try to analyse with its new code the same data as 
those used by France and Italy. 
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The proposed time schedule is the following: 

Supply of data in Hay 1991 
Analyses of a single assembly data in air and in water: results are 
to be supplied in October 1991 in order to hold a Research 
Co-ordination Meeting (RCH) in November 1991 
Analyses of single row data and small clusters data in air and in 
water: results are to be supplied in October 1992 in order to hold a 
RCH in November 1992 
Analyses of large clusters data in air and in water: results are to 
b; supplied in October 1993 in order to hold a RCH in December 1993. 

The participants pointed out the interest that some RCMs could he 
held in the organizations where tests; the results of which are used in 
the framework of this CRP; have been carried out. 

The CRP has been approved by the IAEA and after the approval 
"Request for Research Agreement" forms have been distributed. 

We expect participation of France, India, Italy, Japan and the USSR 
in the CRP. Participation of the USA, United Kingdom and Germany would 
be very much welcomed by all participants of the CRP. Mr. Horton 
informed that the USA will be not able to participate in the CRP. 

III. Publications 

The following IWGFR technical documents were published, or prepared 
within the last review period. 

1. Proceedings of Specialists Meetings: 

a) IWGFR-67 
- "Sodium Fires", Obninsk, USSR, 6-9 June 1988 
- Produced by the host organization, Institute of Physics and Power 

Engineering, Obninsk, USSR 
- Distributed by IAEA in November 1990 

b) IWGFR-69 
- "Methods for Reactor Physics Calculations for Control Rods in 

Fast Reactors", Winfrith, UK, 6-8 December 1988 
- Produced by the host organization, Winfrith, UK 
- Distributed by IAEA in March 1990 

c) IWGFR-72 
- "Instrumentation for Supervision of Core Cooling in FBRs", 

Kalpakkam, India, 12-15 December 1989 
- to be produced by the host organization, I6CAR, Kalpakkam, India 

2. Other important documents: 

a) IWGFR-73 
- "Status of National Programmes on Fast Breeder Reactors" 

Twentythird Annual Meeting, Vienna, 24-27 April 1990 
- Produced and distributed by the IAEA in September 1990 
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b) IWGFR-74 

- 23rd Annual Meeting of the International Working Group Fast 
Reactors, Vienna, Austria, 24-27 April 1990 REVIEW OF THE IWGFR 
ACTIVITIES 

c) IWGFR-77 
- 23rd Annual Meeting of the International Working Group Fast 

Reactors, Vienna, Austria, 24-27 April 1990 SUMMARY REPORT 

d) IWGFR-75 
- Verification and Validation of LHFBR Static Core Mechanics Codes. 

Part I 
e) IWGFR-76 

- Verification and Validation of LHFBR Static Core Mechanics Codes. 
Part II 

Publications on Gas and Water-Cooled Reactors 

a) IWGGCR-21 
HTR Structural Design Codes 

b) IWGGCR-22 
Seismic Behaviour of Gas-Cooled Reactor Components 

c) TECDOC-541 
Advanced Nuclear Power Technologies in Developing Countries: 
Criteria and Design Requirements 

d) IWGATWR-3 
Passive Safety Features in Current and Future Water Cooled Reactors 

e) TECD0C-567 
In-Core Fuel Management Practices 

f) TECDOC-574 

Use of Nuclear Reactors for Seawater Desalination 

Gas-Cooled Reactor Design and Safety, Technical Report Series No. 312 

Nuclear Desalination: Experience, needs and prospects, IAEA Bulletin 32,3 
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IV. IAEA Activity on Nuclear Power Development 

The nuclear power development in the near and distant future and the 
role of the IAEA remain the most important issues of the IAEA activities. 

Four documents have been prepared and are now under discussion in 
the Agency and in IWG's on water-cooled and gas-cooled reactors. 

1. Desired Characteristics for Advanced Reactors 

A document containing a set of desirable characteristics for 
advanced reactors with quantified, internationally acceptable goals, 
where possible, has been prepared and been reviewed by several 
consultants Meetings and during a Techncal Committee in China. The 
characteristics and associated development goals as specified by 
potential future users of advanced reactor plants are independent from a 
specific reactor concept and may serve as a guide for vendors in 
designing advanced reactors. 

A well balanced document may be of help for both users and vendors. 
Users (particularly from developing countries) will benefit from using 
the document as a framework for their criteria or requirements and the 
vendors in recognizing the design targets which have been identified by 
the potential users. 

It would be useful to discuss this paper together with 2. 

2. Strategy for the Development and Demonstration of an Advanced 
Reactor System 

Proposal is made to promote the development of advanced reactor 
systems on the base of international cooperation. 

As an example for the successful international cooperation the 
ITER-project (Fusion) could be quoted. However, an international fission 
reactor concept would be different from the ITER-project and would take 
into account its different needs. IAEA does not intend to make any 
decision on the type of reactor and/or suppliers and cannot take over any 
legal/nuclear liability or cost. IAEA can only act as catalyst and 
promote such a project or projects with its international links. Any 
decision on reactor type, site, financing, etc. must be made by the 
interested industry group(s) in close contact with the local Governments 
or licensing authorities. 

The EFR-group has already set up a similar type of cooperation and 
the utmost use of their experiences including the clarification of the 
know how-rights (SERENA) should be made. We think that only 
revolutionary types of reactor should be considered for such a project(s). 

3. Safety Related Terms 

The IAEA document on the "Description of Safety-Related Terms for 
Advanced Nuclear Plants" has been reviewed, discussed and prepared for 
publication. The purpose of the document is to present a better 
technical description of these terms and to achieve a better 
understanding and consensus on their meaning and proper use. 
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4. Underground Siting of Nuclear Power Plants (Review of the 
State-of-the-Art) 

A number of Member States and politicians are considering the 
subject "underground siting of nuclear power plants". In this 
working paper the current state-of-the-art was summarized. 

The IVGFS is requested to to consider these documents and to give 
recommendations on possible further actions. 

A Report on Nuclear Desalination 

In accordance with the 1939 General Conference Resolution 
(GC(XXXIII)/RES 515), i.e. planning for producing potable water 
economically, a Status Report on the Use of Nuclear Reactors for Seawater 
Desalination was prepared and published as IAEA-TECDOC-574. Three 
consultancies and one Advisory Group Meeting were convened for the 
completion of this status report. A total of 16 experts from 9 countries 
(Argentina, Canada, Egypt, Germany, Israel, Japan, Libya, USSR and USA) 
participated in drafting and reviewing of this document. 

It was concluded in this document that the Middle East and the 
southern part of the Mediterranean Sea are some of the regions of the 
world which are facing severe potable water shortage. A rough estimate 
by the experts indicated that by the year 2000, there will be a shortage 
of about 12 million m3/day in these areas. The expected increasing 
shortage of potable water in the near term future in many parts of the 
world makes it necessary to consider more advanced/more economic 
production schemes than are available today. 

The document presented the USSR experience since 1973 of nuclear 
desalination at Shevchenko and some recent feasibility studies for some 
selected areas, such as "Southern California Desalination Study" (USA), 
"Super-Safe, Small and Simmple Liquid Metal-cooled Reactor" (Japan) and 
"HTR-Module for Seawater Desalination" (Germany). Based on these 
studies, USSR experience and currently available technologies it was 
concluded that nuclear desalination is technically feasible, but the 
economic feasibility must be confirmed on a site specific basis. Target 
specific cost of the potable water produced should be less than 
US$l/m3. In addition to this financial barrier, there are other 
institutional barriers to nuclear desalination such as regulatory issues 
and public acceptance. This publication can be sent to you if requested. 


