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SUMMARY REPORT 

1. INTRODUCTION 

The sixth Plenary Meeting of the International Working Group on 
Water Reactor Fuel Performance and Technology (IWGFPT) was held at the 
Vienna International Centre (VIC) from 14-15 May 1984. The meeting was 
attended by 24 participants from 17 Member States and two international 
organizations. A list of participants is attached (Appendix 1). 

The meeting jas opened by Prof. L.V. Konstantinov, Deputy Director 
General of the Department of Nuclear Energy and Safety. He was assisted 
by Mr. S. Fareeduddin, Director of the Division of Nuclear Fuel Cycle. 
Prof. Konstantinov terminated his opening speech by prolonging the 
chairmanship of Mr. P. Knudsen until the 8th Meeting in 1987 and then 
asked Mr. Knudsen to chair the meeting. 

Mr. A.F. Manin, Scientific Secretary of the IWGFPT and 
Mr. V. Onufriev, staff members of the Nuclear Materials and Fuel Cycle 
Section, attended the meeting. 

The Agenda of the meeting is attached (Appendix 2). All the items 
of the Agenda were discussed as mentioned below: 

2. APPROVAL OF THE ACENDA 

The Agenda was approved. 

3. APPROVAL OF THE SUMMARY REPORT OF THE 5TH MEETING 

The Summary Report was approved. 

4. REVIEW OF TWGFPT ACTIVITIES, SINCE LAST MEETING 

- See Appendix 3 which is a list of meetings and proceedings 
publications from the IWGFPT/15 (5th Meeting) to 
IWGFPT/21 (6th Meeting). 
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- Appendix 4, the list of current Co-ordinated Research 
Programmes. 

5. CO-ORDINATED RESEARCH PROGRAMMES 

5.1 D-COM (Appendix 5.1) 

Twelve participants are registered for this programme which will 
terminate in 1985. The conclusions and proposals of Dr. Gittus 
(UK), following the consultants' meeting held in 
Bowness-on-Windermere, UK, from 9-13 April 1984 were presented to 
the Working Group. The consultants' review on code benchmarking 
will be published as part of the Technical Report of the 
Windermere Specialists' Meeting (IWGFPT/19). 

The proposal of Dr. Gittus to review a codes validation programme, 
from data collected from reactor operation, realized the 
infeasibi.tity to collect this data. Mr. Dierkens (UNIPEDE) asked 
the Working Group to define, in written form, the kind of data 
needed. UNIPEDE will correspond with the utilities in order to 
collect the data. This task will be done within the framework of 
the ED-WARF Programme. 

5.2 Co-ordinated Research Programme on Investigation of Fuel Element 
Cladding Interaction with Water Coolant in Power Reactors 

The Status Report (Appendix 5.2) was presented to the 
participants. They approved the results and supported the venue 
of the Technical Committee Meeting on Water-Side Corrosion of Fuel 
in 1985. 

5.3 Co-ordinated Research Programme on Examination and Documentation 
Methodology for Water Reactor Fuel (ED-WAFF) 

The status report (Appendix 5.3) was presented to the participants 
which was agreed upon. The delegates confirmed the participation 
of their Institutes: The Institute for Inorganic Materials of the 
Soviet Union, will be the 8th participant in the programme and it 
will contribute to item 2.1 and 2.2. The Institut pour la 



Recherche et le DeVeloppement Industriel (CEA Saclay, France) will 
be the 9th participant, to contribute to item 2.1. 

6. PRESENTATION OF NATIONAL PROGRAMMES 

The national programmes were presented to the participants. Notes 
were distributed. Below are the main features which may be of common 
interest to various countries: 

- improving the utilization of fuel, especially by, increasing 
the buraup; 

- survey on load-follow operation of nuclear power plants; 
- utilization of burnable absorbers (Gd20^) on a lead 

assembly programme in several reactors; 
- utilization of mixed-oxide fuel is being tested on ful'.-scale 

assemblies in power reactors. 

7. MULTINATIONAL INVESTIGATION PROJECTS 

7.1 The current Swedish international fuel programmes include: 

- Super-Ramp Extension, in continuation of the Super-Ramp 
Project on high-bumup PWR and BWR fuel. 

- Trans-Ramp I and Trans-Ramp II Projects, on the effect of 
very fast power transients on fuel performance in BWRs and 
PWRs. 

7.2 A large number of multinational fuel projects are carried out in 
the HFR reactor at Petten, see Appendix 7.2 (copy of Markgraf's 
handout slide). 

7.3 German/Brazilian joint programme: "Thorium Utilization in 
Pressurized Water Reactors" is briefly described by Mr. Stehle 
(Appendix 7.3). 

7.4 The Belgium Tribulation Programme which consists mainly of an 
experimental programme on sets of rods, undergoing the same 
pre-irradiatlon, from which some rods are characterized by full 
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examination in hot cells, the others undergo transient testing and 
then submitted to PIE. The two programmes GAIN and GAP focus on 
the study of gadolinium-bearing fuels. Preparations are being 
made for a BWR transient programme. 

7.5 The current RISOE Transient Fission Gas Release Project is based 
on fuels irradiated in a commercial BWR and in the OECD Halden 
Reactor. Fuel segments ?re provided with pressure transducers, 
and the internal pressure is monitored continuously during 
transient testing. 

7.6 The Nuclear Fuel Industry Research Investigation Programme, (NEIR) 
organized by EPRI, with the cooperation of other European 
countries and Japan, is briefly described by Mr. Bairiot (Appendix 
7.6). 

8.&9. REPORTS ON MEETINGS 

Comments and abstracts from conclusions of the listed meetings 
were distributed to the participants. The respective speaker for the 
meeting added comments and answered questions. One question arose 
concerning the rights to publish the papers elsewhere, whereby the 
Scientific Secretary replied that: 

i) when the Agency is in charge of printing and releasing the 
proceedings, authors are free to publish elsewhere. This is 
usually stated in the Information Sheet of the meetings; 

ii) when the hosting Institute deals with the printing and 
publishing, it is not quite clear if authors may publish 
elsewhere. The Scientific Secretary stated that he would 
clarify this point with the Publications Committee. 

10. ACTIVITIES FOR THE NEXT THREE YEARS 

As an introduction Mr. Rybalchenko, Head of Nuclear Materials and 
Fuel Cycle Technology Section, explained the rules of the Agency and the 
procedures for meeting preparations. 
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Timeframe Type of action 

SEPTEMBER ( 2 years in advance) Division prepares internal 
requests concerning a 
particular meeting 

OCTOBER (2 years in advance) The Scientific Advisory 
Committee (SAC) drafts pro
grammes and budget for the 
year in question and formu
lates tentative proposals for 
3 years 

DECEMBER (2 years in advance) Budget is presented to the 
Division of Budget and Finance 

JUNE (1 year in advance) Board of Governors review 
and approve the budget 

SEPTEMBER (1 year in advance) 

JANUARY (of current year) 

The Director General presents 
the Budget to the General 
Assembly 

Budget allotted and meeting 
approved 

! ! 

The application of this system for planning the meetings explains 
why on certain notes handed to the participants, some meetings were 
forecasted which had not been proposed by the Working Group in 1982. 

Any meeting proposals made at the 6th Meeting can only be 
considered for 1986. 

All the programme for 1985 is already fixed and the budget has 
been allotted. (See Appendix 10 for updated list of symposium and 
meetings.) 

For symposia, conferences and seminars, proposals must be 
presented one year in advance of the general time-table. The 1986 
symposium proposal was presented in 1983 

The complete administration and financial allocation will be dealt 
with by October 1984 and then the organization of the symposium 
can commence. 
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10.1 Discussions on 1986 Symposium 

i) After presentation and discussions, the title was proposed as 
"Symposium on Improvements in Water Reactor Fuel Design, 
Fabrication and Utilization" 

ii) The choice of the hosting country will be made by Conference 
Services 

H i ) Concerning the query of overlapping of other meetings of 
similar topics and at the same time, the Agency, has 
nevertheless, taken the decision to hold the Symposium. The 
Working Group was requested to form an Expert Group in order 
to give pertinent advice to the Agency. 

This group would include one representative from the host 
country, the Working Group Chairman, two technical advisors 
and the Scientific Secretary of the Agency. 

10.1.1 Preliminary proposals for topics: 

i) one session could be sponsored by the D-COM programme and 
deal with fuel modelling; 

ii) other topics proposed were: "economic evaluation of fuel 
cycle(s) in water reactors' and "review of nuclear fuel 
fabrication technology". 

10.2 Topics and Venue of Specialists' Meetings or Technical Committees 

Appendix 10, the updated list of meetings after discussions, and 
modifications by the Working Group. 

10.2.1. Rules and Policy applying to Technical Committees 
and Specialists' Meetings 

Participants are accepted only upon official nomination, through 
one of the channels stated below: 

1) nomination by the Permanent Missions to the Agency; 



11) nomination by the National Atomic Energy Commissions; 
iii) nomination by Members of the WGFPT. 

This rule is usually mentioned in the Information sheet of the 
meeting* 

10.2.2. The Group studied a proposal from members for the 
rt-organization of specialists' meetings (amended copy of 
Appendix 10.3 is attached). 

i) It vas agreed upon that the ground rules "no more than three 
participants from the same country" and "only one participant 
when no paper" will be applied to forthcoming meetings. 

11) As for the first part of the proposal: "to maintain the 
number of participants at a level of 20 to 30" and "not 
to read tutorial papers, but to give a wide place to 
discussions", this was -iOt agreed upon. Also it would be 
difficult to comply with the above-mentioned suggestion 
because if 3 participants are allowed to participate per 
member state, the amount would be between 42 to 63 
participants. 

11. OTHER MATTERS 

11.1 A proposal for a newsletter was not supported by the Group. 

11.2 No comments from participants. The above-mentioned ground rules 
for meeting participation do not need to be included in the Terms 
of Reference. A copy of the Terms of Reference is given in 
Appendix 11. 

11.3 Advanced Fuel 

After discussions it was concluded that advanced fuels are within 
the framework of the IWGFPT, as stated in the Terms of Reference. 

1) Concerning the usefulness of a questionnaire, it was stated 
that it always took a long time to receive the replies. It 
was, therefore, suggested that a questionnaire could be joined 



to the information sheet of a future specialists' meeting on 
advanced fuel* It is not possible to wait for the replies of 
a questionnaire before planning tne meeting* 

ii) Most of the participants agreed no; to include in the Working 
Group activities, gas-cooled and fast breeder fuels; boti are 
excluded from the Terms of Reference. 

11.4 New Participants in the TO"-FPT 

When creating the Working Group, the Agency advertized among 
Member States for participation. In 1980 all countries with major 
nuclear power programmes were represented in the Working Group. 

The Secretariat stresses that all information relevant to the 
Working Group is released to all Member States of the Agency, 
through the official channels* 

11.5 Working Groups in the Agency 

A question arose concerning the working groups of the Agency. An 
updated list of Working Groups on Nuclear Materials, Fuel Cycle 
and Power Reactors is given in Appendix 11.5. 

11.6 Questions* were dealt with concerning the Agency activities in 
safety and general activities of the Nuclear Fuel Cycle Division. 
Appendix 11.6 and 11.7 (taken from the Blue Book) are attached. 

12. DATE OF THE 7TH IWGFPT MEETING 

According to the Agency rules, the Working Group cannot meet 
before November 1985 (18 months' interval). Therefore, a tentative 
proposal from the Working Group to meet before September 1985 in order to 
adapt the 1987 programme to the budget, and to draft the 1988 programme 
cannot be done. 

The next Working Group Meeting will be held at the VIC, 
November 1985. 



12*1 Closure of the Meeting 

All the items of the Agenda were discussed. The Chairman closed 
the meeting on 15 November, 18-00 hours. (One day ahead of 
schedule). 

Attachments 
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Appendix 1 

BELGIUM 

LIST OF PARTICIPANTS 

H. Bairiot Belgonucleaire 
Europalaan 20 
2480 Dessel 

J.J. Huet CEN/SCK 
Boeretang 200 
2400 Mol 

CANADA 

.R. MacEwan Atomic Energy of Canada Ltd. 
Chalk River Nuclear Labs. 
Chalk River 
Ontario KOJ 1JC 

CZECHOSLOVAKIA 

V. Krett Nuclear Research Institute 
25068 Rez near Prague 

DENMARK 

P. Knudsen Ris«J National Laboratory 
4000 Roskilde 

FINLAND 

H. Vayrynen Imatran Voima Power Company 
P.O. Box 138 
SF-00101 Helsinki 10 

FRANCE 

J.F. Marin CEA/CEN de Saclay 
Dept. de Technologie 
B.P. No. 2 
F-91191 Gif-sur-Yvette 

R. Traccucci FRAGEMA 
149 Cours Lafayette 
F-69996-Lyon 
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GERMANY F.R. 

H. Stehle Kraftwerk Union AG 
Reaccortechnik 
Postfach 3220 
D-8520 Erlangen 

INDIA 

V.N. Choudhary Tarapur Atomic Powsr Station 
P.O. Thane District 401-504 
Maharashtra State 

ITALY 

A. Nobili ENEA, Casaccia 
Strada Provinciale Anguillarese 
km 1+300, C.P. 2400 
00100 S. Maria di Galeria, Roma 

JAPAN 

Y. Mishima 3-30-11 Matsunoki 
Suginami-ku 
Tokyo 116 

NORWAY 

S. Aas Institutt for Acomenergi 
P0B 40 
N-2007 Kjeller 

SPAIN 

E. Dequidt JEN, La Moncloa 
Madrid - 3 

SWEDEN 

H. Mogard 

S. Sandklef 

Studsvik Energiteknik AG 
Fack 
S-611 01 Nykoping 

Stacens Vattenfallsverk 
Jamtlandsgacan 99 
S-162 87 Vallingb" 

SWITZERLAND 

R.W. Stratton Inscicut federal de recherches 
en matiere de reacceurs 
CH-5303 Wurenlingen 
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UK 

J. Stephenson 

J.J. Stubbs 

UKAEA Risley 
Warrington WA3 6AT 

BNFL, Springfieldc Works 
Salwick, Preston 
Lanes, PR4 OXJ 

USA 

P.M. Lang Division of LWR Projects, NE-14 
USDOE 
Washington D.C. 20545 

USSR 

G. Sukhanov All Union Scientific & Research 
Institute of Inorganic Materials 
Ulitza Rogova 5-A 
Moscow 

ORGANIZATIONS 

CEC 

J. Markgraf Joint Research Certre Petten Establishment 
P.O. Box 2 
NL-1755 ZG Petten 

UNIPEDE 

F.Dierkens President du Groupe d'information 
sur les problemes du cycle 
de combustible 
ELECTRONUCLEAIRE 
Place du Trone 1 
1000 Bruxelles 

Observers 

A. Carrea 

IAEA 

L.V. Konstantinov (DDG-NE) 
S. Fareeduddin (DIR-NENF) 
1. Rybalchenko 

A.F. Manin, Scientific Secretary 
V. Onufriev 

Minister, Atomic Energy 
Permanent Mission of Argentina to the IAEA 
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Appendix 2 

AGENDA 

ITEM 

1. Opening address 

2. Approval of the Agenda 

3. Approval of the Summary Report 
of the 5th Meeting 

4. Reviev of the IWGPPT activities, 
since the last meeting 

4.1 list of technical committees 
and specialists' meetings 

4.2 list of CRPs 

4.3 list of publications 

5. Information on status and progress 
of Coordinated Research Programmes 

5.1 D-COM 

5.2 CCI 

5.3 ED-WARF 

6. Presentation of national programmes 

7. Multinational Investigation 
Projects 

7.1 with CEC 

7.2 with Sweden 
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ITEM 

8. Reports on Meetings held since 
5th Plenary Meeting 

8.1 R:'.soe (Knudsen) 

8.2 Leningrad (Sukhanov) 

8.3 Seminar in San Carlos 
de Bariloche (Cirimello) 

8.4 Seattle (Manin) 

8.5 Seminar in Karlsruhe (Bairiot) 

8.6 Bowness-on-Windermere 
(Stephenson) 

8.7 Mol (Huet) 

9. Reports on Meetings of interest 
to the participants and not 
sponsored by the IWG 

9.1 SMIRT, Chicago 

9.2 Jackson Hole [ANS Meeting] 
(Lang) 

9.3 Pekin Nucleairt (Marin) 

10. Activities for the next three years 

10.1 Symposium 1986 

venue, time and contents 

proposal from D-COM 

other proposals 



ITEM 

10.2 Technical Committees 

and Specialists' Meetings 

- planned 

proposals from participants 

10.3 Harmonization of topics and 
venue of meetings with 
national programmes 

with US/ANS 

with other countries 

10.4 Other meetings of interest 

11. Other Matters 
11.1 Proposal for a newsletter 

11.2 Terms of Reference, 
comments from participants 

11.3 Advanced fuel 

12. Date of 7th IWGFPT Meeting, 
November 1985 
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Appendix 3 

Technical Comic tee Meetings and Specialist' Meetings 
and publications 

Joint IAEA-OECD/NEA Specialists' Meeting on "Hater Reactor Fuel Safety 
and Fission Product Release in Off-Normal and Accident Conditions" 
Risoe, Denmark, 16-20 May 1983 

Proceedings printed as IWGFPT Technical Report No. 16, November 1983. 

IAEA Specialists' meeting on "Effect of Water Chemistry on Fuel Cladding 
Behaviour in Power Reactors" 
Leningrad, USSR, 6-10 June 1983 

Proceedings printed as IWGFPT Technical Report No. 17, December 1983. 

Seminar on "Heavy Water Reactor Fuel Technology" 
San Carlos de Bariloche, Argentina, 26 June - 1 July 1983 

Proceedings will be printed by CSEA. 

IAEA Specialists' Meeting on "Pellet Cladding Interaction in Water 
Reactor Fuel" 
Seattle, USA, 3-7 October 1983 

Proceedings are being printed as IWGFPT Technical Report No. 18 and 
will be issued around June 1984. 

Seminar on "Practical Experience in the Application of Quality Control in 
Water Reactor Fuel Fabrication" 
Karlsruhe, FRG, 12-16 March 1984 

Proceedings are being printed by KfK and will be issued around June 
1984. 

IAEA Specialists' Meeting on" Computer Modelling for Water Reactor Fuel 
Behaviour" 
Bowneas-on-Windermere, UK, 9-13 April 1984 

Proceedings will be printed as IWGFPT Technical Report No. 19 and 
will be issued around November 1984. 

IAEA Specialists' Meeting on "Light Water Reactor Fuel Utilization With 
Special Emphasis in Increased Burnup and Plutonium Recycle" 
Mol, Belgium, 7-11 May 1984 

Proceedings will be printed as IWGFPT Technical Report No. 20 and 
will be issued around December 1984. 
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Appendix 4 
C NOCUAB FUEL CYCLE 

/ 

Co-ordinated research progr 

Number of 
Co-ordinated procr t i t l e 

Contracts Agreements 
Tear 

in i t i a t ed 
Probable 
y*at of 

eoapletion 

1. Investigation of fuel element cladding 
interaction with the water coolant in 
power reactors 

2. Development of computer models for fuel 
element behaviour in water reactors 

3. Examination and Documentation 
Methodology for Water Reactor Fuel 

12 

1983 

1981 

1984 

1986 

1985 

1986 
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Appendix 5.1 

ANNEX : CODE-VALIDATON : THE FUTURE PROGRAME ON 
FUEL COMPUTER MODELLING 

INTRODUCTION 

The IWGFPT set in motion a series of 
two—yearly Specialist Meetings on Fuel Element 
Performance Computer Modelling. In this brief 
paper we consider the conclusions from these 
meetings and the need for a future programme. 

CONCLUSIONS FROM THE SPECIALIST MEETINGS 

The four specialist meetings (two held in 
Blackpool, one in Preston and one in Bowness UK) 
have together considered about one hundred and 
fifty papers on fuel element computer models. 
Syndicates have summarisec the conclusions reached 
at each meeting. The following conclusions are 
drawn from the totality of the meetings. 

1. Computer models have been developed in the 
main Agency countries. The models predict the 
behaviour of water reactor fuel elements, including 
dimensional changes, temperature, gas-release and 
clad-fracture. Models for both normal operation 
and accident conditions have been studied. 

2. The computer models are used for a variety of 
purposes including: 

(a) Fuel element design. 
(b) Research, including the identification of 

important areas for single effects 
experimentation. 

(c) Performance calculations. 
(d) Safety calculations. 
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3. There is agreement between code predictions 
in some areas but disagreement in others. 
Similarly, some codes agree well with some 
experiments whilst others do not. 

A. The reasons for disagreement between code 
predictions and experimental results are not all 
understood. In particular, one might mention the 
outcome of the D-COM "blind problem" exercise as an 
example. Here it is not generally possible to 
reconcile fission gas release, fuel temperatures 
and code predictions for all the codes studied. 

CODE-VALIDATON : THE NEW PROGRAMME 

The essential conclusion, drawn from the work 
of the four specialist meetings, is that much more 
attention needs to be given to Code-Validatcn. 

Thus the codes are now well developed and 
embody good models of most of the physical 
processes. However, they differ in their 
predictions and do not correlate well with 
experimental data in all cases. If the codes are 
to be reliable, then there is a clear necessity to 
validate them more fully. It is proposed to make 
Code Validation the main task for a new programme 
of work. 

The new programme will comprise work by the 
Consultants Group (Chairman Dr J H Gittus) and a 
series of specialists meetings organised by the 
Consultants Group as a focal aspect of its 
activities. The first specialists meeting will be 
held in April 1987 (Lake District, England). 

Validation will be addressed from a number of 
standpoints including: 



1. Validation of sub-models of physical, 
mechanics- and chemical processes. For example, 
comparison of UO. microstructure with 
code-predictions. 

2. Validation of integral computer-models by 
comparing experimental data with predictions. For 
example: fission-gas pressure; fuel-rod extension; 
fuel centre temperature; rod-rupture; 
clad-ballooning. Both in-pile and out-of-pile data 
will be used for validation purposes. 

3. Validation of computer models by comparison 
with data from power-reactors. For example, 
prediction of failed-fuel percentage for a whole 
core of a BWR. 

4. Cross-validaton. Here simplified 
computer-models will be calibrated by comparison 
with predictions from more complicated, validated 
computer-models. The simple models will be 
suitable for use by countries which lack facilities 
for the implementation of the most complex codes. 

CONCLUSIONS 

1. The IWGFPT programme on fuel performance 
computer-modelling has been very successful. It 
has helped focus national programmes and has 
contributed materially to the present satisfactory 
stage of code development. 

2. The codes need extensive validation now that 
they have been satisfactorily developed. 

3. A new programme of Code-Validation' is 
therefore proposed. It will involve activities by 
a Consultants Group. The focus of these activities 



will be a series of Specialists Meetings on 
Code-Validation, the first to be held in April 1987 
in Bowness, Cumbria, UK. 

.„* 
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Appendix 5.2 

i 

Coordinated Research Programme 

on 

"Investigation of Fuel Element Cladding Interaction 
with Water Coolant in Power Reactors" 

May 1984 

Status Report 

The programme was initially proposed by the Agency in 1980 
but actually started with the conclusion of research agreements in 1983. 
At present Argentina, Belgium, Czechoslovakia, Finland, Hungary, India, 
U.K. and USSR are official participants in this programme. (Annex 1) 
At various stages experts from Canada, Brazil, Bulgaria, France, Federal 
Republic of Germany, Italy, Japan, and Switzerland also took part in 
the programme. 

The general objective of the CRP was to evaluate various 
processes of interaction between fuel cladding materials and water 
coolant in different working conditions and consider possible measures 
preventing fuel cladding failures due to water chemistry and outside 
corrosion. 

As the first stage a survey-report reviewing water chemistry 
specifications and corrosion products behaviour in primary coolant was 
prepared by a group of experts in 1982. For better understanding of 
experimental data collected through a questionnaire it was decided to pre
pare a survey of analytical technique for monitoring water chemistry. 
The draft of this survey was prepared in 1983. The third subject under the 
programme is devoted to modelling of corrosion product behaviour and crud 
build-up in reactor circuits which is at an initial stage of implementa
tion. All working documents received by the Agency were distributed to 
the participants of the CRP and other experts participating in some of the 
activities. 

A number of meetings were held in connection with tl.e pro
gramme (San-Miniato, October 1981, Lyon, Hay 1982, Leningrad, June 1983) 
as well as small consultants'meetings on various tasks of the CRP. Since 
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the last CRP meeting in Leningrad a consultants'meeting was held in 
Vienna it. December 1983. At this meeting the whole programme was revised 
for the period 1984-1986 (Annex 2). 

Additional material was received from participants in 1984: 
Report CNEA-NT-14/83 from Argentina*, Response to the Questionnaire from 
Czechoslovakia; Progress-report from the USSR, and India. 

ru. A . Elek prepared a revised draft of the survey-report 
on analytical technique and Mr. S. Rodliffe the second draft report on 
corrosion product modelling. 

Annexes: 2 
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Annex 1 

DEPARTMENT OF NUCLEAR ENERGY AND SAFETY 
Nuclear Fuel Cycle 

Coordinated Research Investigation of fuel element cladding 
Programme; interaction with water coolant in 

power reactors 

Proposal Mo. T1.20.02-ARC-11431-3721/RO/CF Aganey-initiated 

Chief Scient i f ic Inv.: • Dr. flaroto, A. 

Project Officer: I . Rybalchenko 

Inst i tute: Coaision Nacional de Energia Atomica. Oepto. 
Quimica de Reactores. Buenos Aires. Argentina 

Ti t le : Physiochemical characterization of crud from 
Atucha I Nuclear Power Plant. Part of coord prog 
Tl 20 02 Investigation of fuel element cladding 
interaction with water coolant in power reactors. 

Proposal No. T1.20.02-8EL-11483-3722/R0/CF Agency-initiated 

Chief Scient i f ic Inw.: Dr. Bairiot. H. 

Project Officer: I . Rybalchenko 

Inst i tute: Belgonucleaire. Europalaan, Dessel . Belgium 

Ti t le : Coolant cladding interaction. Part of eoord prog 
Tl 20 02 Investigation of fuel element cladding 
interaction with water coolant in power reactors. 

Proposal Ha. CCSS/T1.20.02-CZE-10468-338* R0 CF Agency-initiated 

Chief Sc ient i f i c Inv.: Dr. Jan tysola 

Project Officer: I . Rybalehoafco 

Inst i tute: Nuclear Research Ins t i tu te , Rex, 
Cxechoslovkia 

Ti t le : Analytical techniques for monitoring water 
chemistry in nuclear power reactors 

f r m M l ftCr CCSS/T1.20.02-FIN-10427-338S R0 CF Agency-initiated 

Chief Sc ient i f i c Inr. : Dr. Mahal*, J. 

Project Officer: x. Rybslchenfco 

Inst i tute: leoll isuuden Vioma Oy, Olkiluoto, Finland 

T l t l - : Research within the framework, of a eoord 
prog on investigation of fuel element 
cladding Interaction with water coolant in 
power reactors 



Proposal No..TX.20.02-HUI»-U318-363S/RO/CF Eatern.-initiated 

Chlaf Scientific Inv. 

Project Officar: 

Institute: 

Title: 

Or. Szabo. E. 

Rybalchenko, I. A-2509 

Cantral Rasaareh Institute for Physics, Cheaistry 
Departaent. Budapest. Hungary 

Research within the fraaework of coord prog 
Tl 20 02 Investigation of fuel eleaent cladding 
interaction with water coolant in power reactors. 

Proposal Mo. CCSS/T1.20.02-X)ID-XOS09-3386 10 CF Agency-initiated 

Chief Scientific IOT.: Dr. C. S. •onfcatawarln 

Project Officer! I. Bybalchenfce 

institute: Bhabna atomic Research Centre, Troabay. 
Boabay, India 

T i t l e : water ehea i s t ry Monitorlot l a nuc lear 
power reactors 

E x t e r n . - i n i t i a t e d Pr»F<>»a; Mô  CCSS/T1.20.02-0X -lO3S5-330> BO CF 

Chief S c i e n t i f i c I n v . : Dr. D. J. Forrot t 

Prejeet Of f i cer : I . Byb . l ca .n to 

I n s t i t u t e : U O £ A f A Z Z W i n f r i t h . Dorchester . Dorse t . OX 

Title: Honitoriat of transport corrosion products 
la a BWR (Wiafrlth S6HVR) 

Proposal Wo. eCSS/T1.20.02-SSB-10*48-33S7 SO CF Agency-initiated 

Chief Scientific In*. 

Project Officer: 

Institute: 

Title: 

Dr. Tu. 1. Khitrov 

Z. tybalehenfco 

WZPXEbt - All Onion Scientific Research 
aad Planning Institute of Caaplez Power, 
Leningrad. OSSS 

Research within ihe fraaework, of a eoord 
prog on Investigation of fuel eleaent 
cladding interaction with water coolant in 
power reactors 
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Coordinated Research Progra 
Annex 2 

Investigation of Fuel Element Cladding Inceraccion vita 

Water Coolant in Power Reactors 

General Programme of 
activities for 1984-86 

1. Finallzation of survey report 
on task 1 (retyping and distribution) 

2. CRP neeting and discussion of progress 
on task. 2 and 3 

3. Consultants meeting on task 2 and 3 

4. Experts meeting on task 2 and 3 
(in connection with IAEA Specialises meg. 
on Waterside Corrosion) 

3. CRP meeting and discussion of progress on 
task 4 

6. Finallzation of task 4 
Final report publication 

.IAEA 

IAEA All 
CRP participants 
and experts 
Consultants 

IAEA 
experts 
IAEA All 

CS? participants 

Consultants 
IAEA 

March 1984 

June 1984 
Budapest 

France' 1985 

India? 1st quar
ter 86 

October 86 
December 86 

Revised concent of tasks and documentation 

Task 1: Survey of fuel element cladding interaction with water coolant 
in power reactors 

Product - Survey-Report 

Task 2: Analytical techniques for monitoring water chemistry in 
power reactors 

Product - Survey-Report 

Task 3: Modelling of corrosion product behaviour and crud build-up 
in water cooled r-actor circuits 

Products - Survey Report on PVR 
• Survey Report on BVR 
- Presentation report on Bench
marking of PVR Models 

Task 4: Summary of results of the Coordinated Research Programme 

Product - final Report 
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Appendix 5.3 

Co-ordinated Research Programme on "Examination and 
Documentation Methodology for Water Reactor Fuel 

(ED-WARF) 

General Information 

The Programme has been initiated by the IAEA with regard to the 
recommendations of the Sth Meeting of the IWGFPT and Consultants' 
Meeting (December 1983). Three areas of interest have been 
identified: 

a common set of standards and procedures for major 
non-destructive fuel examination in pools and hot cells should 
be developed; 
fuel failure procedures should be developed; 
recommendations with regard to documentation should be made. 

2. Programme Schedule 

To fulfil the above-mentioned objectives the following subjects wer-
proposed: 

2.1 Characterization Methods 

Taking into account the difficulties in the comparison of 
results of non-destructive post-irradiation examinations made 
in different laboratories and countries, there is a need for a 
definition of a common set of standards and procedures for 
application in both, the spent fuel pools and hot cells. 
"Standards" include the description of physical standard and 
measuring procedures. It is suggested that the following 
non-destructive methods be standardized: 

- visual inspection; 
- dimensional measurements; 
- gamma-scanning; 
- EC-defect testing; 
- EC-layer thickness measurement!!; 
- neutron-radiography; 
- cold-gap measurements; 
- Kr-85 method for testing plenum integrity. 

Participants are encouraged to communicate to the CRP of any 
additional non-destructive methods they may have developed or 
ara developing. 

2.2 Failure Detection 

Even though the number of failed rods is decreasing, there is a 
strong incentive for failed rod detection and identification in 
the assembly. One of the objectives of the CRP is to define a 
sipping procedure which allows a commonly accepted 
discrimination between failed and intact fuel. Since, in 
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several countries, ic is accepced as an intermediate measure to reload 
failed fuel assemblies, it is necessary to improve the sipping techniques 
in order to identify Che number of failed rods and type of failure, so 
chat Che decision of reloading can be made. In oCher countries where a 
failed assembly cannot be reloaded, the identification of failed rods 
inside the assembly could improve efficiency of repairing. 

The next seeps to improve sipping procedures should be 
considered within the framework of the CRP: 

- definicion of a common procedure in the sipping test 
in order to set up criteria for failed/intact rods; 

- correlation between failure type and number of failed rods 
and sipping signal; 

- detection of failed rods within an assembly. 

Any proposals from participants for improvement or/and 
developing new techniques will be welcome. 

2.3 Documentation 

A common methodology for documentation of the results of 
non-destructive post irradiation examination of fuel seems to 
be helpful for Member States. It will promote the 
post-irradiation examination information exchange on bilateral 
or multinational basis. The following subjects could be 
considered within the CRP: 

- recommendations with regard to the data to be stored for 
useful fuel performance evaluation; 

- common format with regard to how the data were derived 
(direct/indirect measurements, environment, etc.); 

- information exchange on the documentation practice of 
pool-irradiation examination. 

Time Schedule of the ED-WARF Co-ordinated Programme (1984-1987) 

The Programme w:.ll start in June 1984 and will continue for the next 
three years. Two Co-ordinated Research Meetings (September 1985 and 
February 1987) and several Consultants' Meetings have been planned. 
A review on accumulated experience* in post-irradiation examination 
techniques and a final report will be prepared. 

Participation 

Sixteen countries showed interest in this programme. To-date, 6 
countries and one international organization have signed research 
agreements on the participation in this CRP (see Annex) and 
proposals from Finland, France, Japan and USSR to participate in the 
ED-WARF-CRP are expected soon. 



Annex 

\ 

No. Country Chief Investigator Institute Research Agreement Commencement Date 
of Agreement 

Argentina J. Sametband Combustibles Nucleares, 
Direction de Investi-
gacion y Desarollo, 
Commission Nacional de 
Energfa At6mica, Buenos 
Aires 

Fuel Examination for the Atucha I and 
Embalse Power Reactors 

June 1984 

2. CSSR V. Krett 

Cemany, K.R. H. Hansel 

Nuclear Research 
Institute, Rez 

ED-WARF (Balance of fission products 
in irradiated fuel, analysis of mass-
exchange in the system fuel-gap-cooling 
medium) 

Kraftwerk Union AC 
Erlangen 

ED-WARF (review of non-destructive 
methods used by KWU In the hot cells, 
collection of information on non
destructive methods applied by other 
German hot cells) 

December 1904 

September 198A 

4. Hungary 1. Vidovszky Central Research 
Institute for Physics, 
Budapest 

Non-destructive fuel burn-up study 
(gamma spectrometry method) 

July 1984 

India K.C. Sahoo BARC, Trombay, 
Bombay 

ED-WARF(EC-testing, EC oxide layer 
thickness measurement, Kr-85 method) 

June 1984 

6. USA V. Pasupathy Battelle's Columbus 
Laboratories, 
Columbus, Ohio 

ED-WARF (identification of methods used 
in hot cell examination of rods and 
assemblies, description of characteristics 
of standards, identification of a list of 
supporting data necessary for better 
utilization of post-irradiation 
examination results) 

June 1984 

CEC M. Coquerelle European Institute for 
Transuranium Elements, 
Karlsruhe, FRC 

Application of EC method to layer thick- July 1984 
ness measurement 

USSR F. Sokolov Inst, for Inorganic 
Materials , Moscow 

Fuel examination methodology and results August 1984 



Appendix 7.2 

JRC RESEARCH ACTION PROGRAMMES 
WHICH INCLUDE LWR FUEL RESEARCH 

-FISSION 
* REACTOR SAFETY 

O L1FR severe accident analysis 
• Thermal hydraulics 
• Pool behaviour 
+ Pinion product release end transport 

(release) from the containment) 

* NUCLEAR FUELS AND 
ACTINIDE RESEARCH 

O Transient behaviour of oxide fuels and 
fission product release under severe 
fuel damage conditions 

+ Modelling end transient 
+ fission product releese under Occident eoadltiona 

(release from the fool) 

-ACTIVITIES OF SCIENTIFIC DEPARTMENTS 
* EXPLOITATION OF THE HFR PETTEN 

© Irradiation testing support for research 
programmes of the European Communities 
and of national/international research 
and industry organizations. 

• Joint and/or international LUTt rael toot programmes 
(power ramping/eyellng tests, transient FGR. extended 
bomtrp investigations, etc) 

Programmes sponsored by CEC and concluded at HFR, 
Pet ten (Netherlands) 

(from a p re sen ta t ion by J.F.W. Markgraf) 



HFR IRRADIATION SUPPORT OF JOINT/INTERNATIONAL LWR FUEL 

RESEARCH PROGRAMMES UNTIL END OF 1983. 

PROGRAMME 
1. Powar ramp tasting of: 

PTO fuel rods 
low/Intermediate bunrap 

2. Power ramp testing oft 
PWB fuel rods 
intermediate/high burnup 
(High burnup PVB ramp taats) 

3. Power ramp testing of 
unpressurized BIB fool rods: 
intermediate burnup 

4. Powar ramp testing of: 
prepressnrized BWB fuel rods 
low/intermediate bnrnup 

5. Power bump testing of: 
PVR fuel rods 
intermediate/high burnup 
(Sign Bumup Effects Programme) 

8. Various performance tests of: 
PWB and BWB fuel rods 
(e.g. MOX, instmme&ted fuel rods., 
low/bjgh burnup 

LVED ORGANIZATION TESTS 
C-B 
(DOB 
JBC 
U A / t t U 
C-K/DOK 
JBC 
OA/iwu 

USA 
USA) 
BC 
FBG 
USA 
BC 
FBG 

68 

18 

JBC 
D A / U U . 
(NFI 

BC 
FBG 
JAPAN) 

IS 

JBC 
Di/nru 
NFI 

BC 
FBG 
JAPAN 

16 

BNIL USA 
representinc 25 
organizations from 
Buropejapan and USA 

12 

JBC 
B7A/KTU 

BC 
FRG 

72 

Joint/International LWR Fuel Research programmes, concluded 
at HFR, Pecten (Netherlands) 

(from a presentation by J.F.N. Markgraf) 



^ ^ Knftwmrk Union Aktimngm*mll9chaft 

Appendix 7.3 

NUKEM 

VJ KERNFORSCHUNGSANLAGE JULiCH 
y 

G E N E R A L 

Partners Brazil : NUCLEBRAS 
FRG : KFA, KWU, NUKEM 

Periods 

Phase I 06/79 - 12/83 

Phase II A 
Phase II B 

01/84 - 12/86 
open 

General Objectives 

to analyse and prove the Th-utilization in PWRs 

to test and qualify (Th/U)02 and (Th/Pu)02 fuel elements 
under operating conditions 

to develop Th-Dase fuel technology up to a pilot line 

to perform studies for closing the Th-fuel cycle 

THORIUM UTILIZATION IN PRESSURIZED WATER REACTORS 
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^ 3 Knftwrk Union Aktimngmmellschaft 
MUKEM 

I I W I j KERNFORSCHUNGSANLAGE JULICH 

\ £ £ / V ~ / L = S i » = L=^- - - t.~"u\si/ 

Contractual Basis (Phase H A ) 

Rahmenvertrag uber Zusammenarbeit in der wissenschaftlichen 
Forschung zwischen der BRD und FRB vom 09.06.1969 

Memo of understanding between KFA and NB in the field of 
HTR, GCFR and the Th-cycle in HTRs, LWRs and CCFRs 

Special agreement between KFA and NB on a program of R+D on 
the utilization of Th in PWRs 

Contract between KFA/KWU/NUKEM dated from 02./09./16.04.1984 

Contract between BMFT/KWU (21.02.84) and BMFT/NUKErt 
(21.02.34) 

THORIUM UTILIZATION IN PRESSURIZED WATER REACTORS 



o Kraftwrk Union Aktiengesellscha ft 
NUKEM 

\ KERNFORSCHUNGSANLAGE JULICH - / 

MAIN RESULTS OF PHASE I INVESTIGATIONS 

(Th/U)02-fuel may be used without changes in the core and 
fuel assembly design 

(Th/U)02-fuel is expected to perform similar to U02-fuel 

(Th/U)02-pellets can be fabricated from gel-particles via 
standard pressing and sintering methods 

Reprocessing seems feasible with available processes from 
HTR fuel cycle development 

Replacing u with Pu offers the possibility for an attractive 
"once-trough''-cycle with (Th/Pu)02-fuel. 

Codes for nuclear core design, for fuel thermal and mechani
cal design and for fuel performance are available 

Laboratory manufacturing lines are qualified and used for 
test rod fabrication. 

THORIUM UTILIZATION IN PRESSURIZED WATER REACTORS 
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Knftwmrk Union Aktimngosellschaft \ 

NUKEM 
KERNFORSCHUNGSANLAGE JULICH 

INTERMEDIATE GOALS - PHASE II A 
Nuclear Core Design and Strategy Calculation 

Completion of Th/U nuclear core design and first steps into 
the Th/Pu nuclear core design 

Thermal and Mechanical Design 
Fuel rod design and support of irradiation of segmented fuel 
rods in a power reactor in Brazil; verification of perform
ance codes 

Technology Development for (Th/U)0? Fuel 
Simulation of (Th/Pu)02 pellet manufacturing by using Ce0 2 

and feasibility study for an a-tight Pilot line 

Irradiation Performance Testing 
Completion and PIE of test fuel rodlets under irradiation in 
FRJ-2. Fabrication, characterization and insertion of further 
test fuel rods in a power reactor in Brazil. 

Fuel Storage and Reprocessing 
To continue "cold" reprocessing work for (Th/U)02 fuel, to 
start studies for reprocessing (Th/Pu)02 fuel and to support 
the design of the hot laboratory facilities in Brazil. 

THORIUM UTILIZATION IN PRESSURIZED WATER REACTORS 
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Kraftwerk Union 
1 Spatial Pore Distribution: 

inhomogeneous 

- • • A ' 
• ^ - • « J * 

* ••* 
• t • ' > f . 

f?: 

» . • -•»• -

r.i> 

< * • • ? • * • 

:m 

* * • 

» / - • 
more homogeneous 

«••* 

. * • • * ^ • - * 

• ' • • " ' • ' . . - . . " . • * . * • • • • > . 

. * • . . . . • • -

' * • ?••• 
." v 

• • i » J / : • : : / 

#• 1 - . ^ . 

..; -completely homogeneous 
. • • • • • > * 

' . « • • : . » • • . • * * • » > • . < > , • • • • . • • ; 

• . . . . ' • ; v . • . . • ' • * • . . . + •-. ••• • - - \ . - , . • * > . • > . 

100 x 

•.•v ••**>*;• 

Adaption of the Porestructure of (Th i U)0 2 -
Pellets ex Sol-Gel-Microspheres on LWR-
Requirements 
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Appendix 7.6 

Contact: John Kenton, Palo Alto, CA, (415) 855-2272 

WORLDWIDE NUCLEAR FUEL RESEARCH 
PROGRAM ORGANIZED BY EPRI 

Palo Alto, CA, September 9, 1982 — An international program 
of nuclear fuel research has been launched by the Electric Power 
Research Institute (EPRI). 

Called the Nuclear Fuel Industry Research (NFIR) program, 
the new international effort will provide a single program of 
generally applicable basic research on nuclear fuel and other 
core materials. It will also provide basic information on the 
properties and mechanisms considered important to the long-range 
goals of the nuclear industry. 

Membership in the NFIR is open to any fuel supplier or 
user (utility) in the world. Already, 16 European organizations— 
including four suppliers and 12 utilities—have joined the program. 
In\*ddition to EPRI, which represents its more than 630 member 
electric utilities, other U.S. nembers are Westinghouse, Combustion 
Engineering, Babcock & Wilcox, and Exxon Nuclear. 

Additional members are being sought in an attempt to make 
NFIR a truly worldwide cooperative research effort. 

The combined budget for the first three years of the 
program is more than $2 million. EFRI organized the program and 
will manage it, with guidance provided by a steering committee 
composed of representatives of each member organization. 

An EPRI program manager will be responsible for developing 
the program plan and budget. The first project to be undertaken 
will investigate the properties and mechanisms governing zircaloy 
corrosion in water. A request for proposals to act as research 
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contractor has been issued to some 20 organizations, and the 
project is expected to get under way later this year. 

Other candidate projects include: the swelling and 
fission-product release behavior of uranium dioxide fuels; 
swelling and gas release behavior of boron carbide control 
materials; properties of uranium-gadolinium burnable poison 
ceramics. 

John J. Taylor, director of EPRI's Nuclear Power Division, 
noted that this cooperative approach to generic research problems 
is likely to be the trend in the future, as a result of shrinking 
R&D budgets both in governments and in private industry in most 
countries. 

In Europe, Electricite de Prance, Britain's Central 
Electricity Generating Board, and four West German, three Swiss, 
two Swedish, and one Dutch utility have joined the cooperative 
program, as well as one supplier each in Britain, Prance, Germany, 
and Belgium. 

EPRI is the nonprofit research and development arm of 
the U.S. electric power industry, including the privately, 
publicly, and cooperatively held sectors of the industry. 
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Appendix 10 

PLANNED MEETINGS 

Tine 

1986 

Title 

Symposium on Improvements in 
Water Reactor Fuel Design, 
Fabrication and Utilization 

Place 

TECHNICAL COMMITTEE MEETINGS 

2-5 Oct. 1984 IAEA/NEA Seminar on Remote 
Handling Equipment for Nuclear 
Fuel Cycle 

Harwell, UK 

December 1984 Advisory Group Meeting on 
Advanced Fuel Technology and 
Performance 

Wlirenlingen, 
Switzerland 

26-30 Nov. 1984 Specialists' Meeting on Post* 
Irradiatioi Examination and 
Experience 

Tokyo, Japan 

November 1985 7th Meeting of the Internatonal 
Working Group on Water Reactor 
Fuel Performance and Technology 

VIC, Vienna 

Autumn 1985 Technical Committee on Water 
Side Corrosion of Fuel 

Cadarache, Aix-en 
Provence, France 

Autumn 1985 Technical Committee on Fuel 
Rod Internal Chemistry and 
Fission Products Behaviour 

Karlsruhe, FRG 
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PROPOSED MEETINGS 

1986 Technical Committee on Water 
Reactor Fuel Behaviour and Fission 
Products Release in Off-Normal 
and Accident Conditions 

1986 Technical Committee on Advanced 
Water Reactor Fuel Technology and 
Performance 

May 1986 Technical Committee on Influence Sweden 
of Rod Design and Power 
Operation on the PCI Failure 
Resistance of Water Cooled Reactor 
Fuel 

Tentative Proposals for 1987 

Technical Committee on Fuel Lake District, UK 
Element Computer Modelling in 
Steady-State and Transient 
Conditions 

Technical Committee on FRG 
Improvements of Water Reactor 
Fuel Utilization and Uranium 
Recycling 

Technical Committee on Water Reactor 
Fuel Post-Irradiation Examination 

Technical Committee on Under-Water 
Inspection, Reconstitution and Repair 
of Water Reactor Fuel 
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Appendix 10.3 

IAEA Specialists' Meetings were originally intended to be informal and close 
exchanges among specialists working in a narrow field; they were not intended 
to be broad informational meetings along the lines of IAEA Symposia, ENS, ANS, 
or BNES meetings. There appears to be no apparent need or justification for 
converting these Specialists' Meetings into just another set of broad informacional 
meetings. The following proposals are presented to stimulate thoughtful reflection 
on the desired characteristics of IAEA Specialists' Meetings and on how these 
characteristics may best be achieved. 

The ideal number of participants in a SpecialiP'i' Meeting is 
between 20 and 30 

The best setting for a Specialists' Meeting is a classroom-sized 
room with tables or desks, in which the speaker can be heard with 
ease without a microphone and in which each member of the audience 
can without difficulty converse with uhe speaker and be understood by 
other members of the audience. This setting can facilitate lively 
and informal discussion of key issues between all participants and can 
allow slides, viewgraphs, and even written or drawn material on a 
blackboard to be easily seen by all. 

Speakers should be encouraged to speak freely from their knowledge 
and experience on the subject of their papers, rather than to read 
their papers verbatim. Similarly, papers should be encouraged to be 
brief written summaries for the purpose of a permanent reference 
record, rather than a complete record of all material presented. 

These purposes can be furthered by adherence to the following proposed 
groundrules, the first two of which have been formally in effect in the 
past, although seldom observed: 

1. Each participant must present a paper and no more than three 
participants shall be accepted from the same country, except as allowed 
by subsequent groundrules. 

2. If a country is unable to provide even a single paper, it may send -• 
single observer. 

3. The preceding two rules shall not apply to the country hosting the 
Specialists' Meeting nor to the individuals who are formal delegates 
to the IWGFPT. 
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It shall be the primary responsibility of the individual delegates to the 
IWGFPT to respect these groundrules, to ensure the quality and relevance 
of the papers submitted to each Specialists' Meeting, and to ensure that 
Meeting Hosts in their own country understand and conform to these 
groundrules. Meeting Hosts in turn have a secondary responsibility to 
facilitate observance of these groundrules and to avoid direct solici
tation of participants from other countries without the full cognizance 
and prior concurrence of the individual IWGFPT delegate from that 
country, in order to enable that delegate to ensure conformance to 
the groundrules. 
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Appendix 11 

TERMS OF REFERENCES FOR THE IWG ON 
WATER REACTOR FUEL PERFORMANCE AND TECHNOLOGY (IWGFPT) 

1. Introduction 

The title of this International Working Group is: "IWG on Water Reactor 
Fuel Performance and Technology" (IWGFPT). This reflects the fact that the 
performance and technology of FBR fuels and HTR fuels are to be covered by 
Working Croups established for these reactor types. The IWGFPT is a 
continuing Working Croup within the framework of the International Atomic 
Energy Agency. 

2. Organizational Matters 

2.1. Each member and his altercate should be a scientist or expert actively 
working in the field of Water Reactor Fuels and Technology or having 
broad responsibilities in this field. 

2.2. The Working Group includes one member and not more than one alternate 
from each Member State which has a major programme in the field of water 
Reactors. 

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

2.4. Members and alternates from States would normally serve on the IWG for a 
period prescribed by the Government, preferably for a period of at least 
three.years. 

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

2.6. A Chairman of the IWG is nominated by the Director General from the 
members of the Working Group for a period of time between three Working 
Group meetings. 
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3. Objective and scope of activities 

3.1. The main functions of the IWG will be: 

3.1.1. To provide technical advice to the Secretariat on the IAEA regarding 
the Agency's programme in the field of Water Reactor Fuel Performance 
and Technology. 

3.1.2. To assist in the coordination of international conferences in the 
field of Water Reactor Fuel and endorse those conferences which 
members agree should have priority in the support given by Member 
States. 

3.1.3 To propose topics for IAEA specialists' meetings and symposia in this 
field. 

3.1.4. To advise the IAEA on proposals for reviews, publications, guidelines 
and studies in this field. 

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

3.1.6. To review the terms of References on the request of the IWGFPT members 
or the Scientific Secretary and advise the IAEA on any desirable 
modifications. 

3.2. The main area of IWGFPT activities is Water Reactor Fuel Performance and 
Technology including the following main directions: 

3.2.1. Water Reactor Fuel Fabrication 

a) fuel design to meet a specified performance 
b) fuel pellet, rod, assembly fabrication 
c) quality assurance and control technology and requirements 

3.2.2. Behaviour of Water Reactor Fuel 

a) Behaviour of fuel during normal and over power operation 
b) Behaviour of fuel under postulated accident condition 
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c) Properties of zirconium alloys and other structural material 
relevant to fuel performance 

d) Corrosion of fuel assembly materials in Water Cooled Reactors 
e) Examination of irradiated Water Reactor Fuel 
f) Under-water inspection, reconstitution and repair of fuel 

3. Water Reactor Fuel Performance Modelling 

4. Improving of Water Reactor Fuel Utilization 

5. Alternate Fuel and Advanced Reactor Fuel Technology 

6. Interim Spent Fuel Management of Water Reactor Fuel 

Methods of work 

The activity of the IWG will be carried out through periodical meetings 
where documents to be published and matters related to planning of 
future activities will be discussed. 

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

The current work of the IWGFPT between plenary meetings is carried out 
and coordinated by the Scientific Secretary in cooperation with the 
Chairman on the basis of the IWGFPT meetings' decisions and 
re c ommenda t i ons. 

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

It is expected that the respective governments will provide the Agency 
with experts for the IWG free of cost. It is also expected that travel 
and subsistence expenses for experts will be borne by the respective 
government. 



4.6. The Director General may invite international or regional organizations 
which have a programme related to Water Reactor Fuel field to be 
represented at meetings of the IWGFPT or at particular sessions during 
such meetings. 

4.7. The Agency should reproduce and distribute the summary reports of 
plenary group meetings among the IWGFPT membership and among the 
specialists interested in it. The members of the IWGFPT can distribute 
these reports among the Member States of their respective international 
organizations. 

4.8. IWGFPT Specialists' meetings serve as a means of exchanging information 
among the participants, providing information to other specialists in 
the member countries and providing technical advice and proposals to the 
Agency's Secretariat. 

4.8.1. The topic of a specialists' meeting has to be within the main 
directions of para 3.2. 

4.8.2. During a specialists' meeting the "State-of-the-Art" under a given 
heading is generally discussed in a critical manner by the specialists 
in the presentation and discussion of their respective papers. It 
should be the practice to document this review, including conclusions 
on the value of existing information and data and recommendations as 
appropriate on further work necessary to improve understanding or 
obtain additional data. 

4.8.3. Proceedings of the specialists' meetings are issued by the Agency in 
form of a summary report. 
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Appendix 11.5 

List of International Working Groups 

International Working Group on Water Reactor Fuel Performance 
and Technology (IWGFPT) 

International Working Group on Fast Breeder Reactors (IWGFR) 

International Working Group on Gas-Cooled Reactors (IWGGCR) 

International Working Group on Reliability of Reactor Pressure Components (IWGRRPC) 

International Working Group on Nuclear Power Plant Control and 
Instrumentation (1WGNPPC1) 
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V \ 

IAEA WORKING GROUPS ON NUCLEAR MATERIALS, FUEL CYCLE AND POWER REACTORS 

No. Title of the Group Participating Countries and 
international Organizations 

Activity (Number of meetings, projects, 
publlcatIons) 

Joint NEA/1AEA Steering 
Group on Uranium Resources 
(NENF) 

Australia, Canada, France, 
Germany F.R., Italy, UK, USA, 
S.Africa, Japan, CEC 

Planning and standardizing the reporting 
of uranium resources and their availability 
and developing estimates of resources 
such as In the International Uranium 
Resources Evaluation Project (1UREP,). 
Meets twice per year. 
No regular publications. 

2. Joint NEA/1AEA Working 
Party on Uranium Resources 
(NENF) 

Joint NEA/1AEA Group of 
Experts on R & D in 
Uranium Exploration 
Techniques 

All countries providing information 
to the Red Book are Invited. Primary 
active countries in meetings are 
the same as for the Steering Croup 
above 

Australia, Belgium, Canada, Denmark, 
Finland, France, Germany F.R., India, 
Italy, Japan, Portugal, S.Africa, Spain, 
Sweden, UK, USA and CEC 

Gathers and reports estimates of world 
uranium and thorium resources in various 
economic and geological categories and 
possible production from such resources. 
Meets twice every second year, i.e. (In 
year of the Red Book preparation). 
Principal product Is blennlel report on 
world uranium resource production and 
demand (Red Book) 

Exchanges information on R&D on uranium 
exploration methods and disseminates 
findings. Coordinates collaborative research. 
Principle group of experts meet once a year. 
Individual projects ir.eet on Irregular 
schedule but commonly about once per year. 
A newsletter Is published after each 
meeting of the Experts Group. Several 
technical publications resulted from project 
work. 



No. Title of the Group Participating Countries and Activity (Number of meetings, projects, 
International Organizations publications) 

Current projects are I. Uranium Provinces) 
2. Gases in exploration; 3. Natural gamma 
radiation; 4. Subsurface geophysics and 
5. Blogeochemlcal exploration. 

Joint NEA/1AEA Working 
Group on Uranium 
Extraction 
(NENF) 

Argentina, Australia, Canada, 
Chile, Denmark, France, Germany F.R,, 
Japan, Mexico, Niger. S.Africa, Spain, 
Sweden, UK, USA, Yugoslavia 

Gathers reviews and reports on technology 
for uranium ore processing and mining, 
related to R & 0 and economic and 
environmental considerations. 
Meets approximately once per year. 
A newsletter Is prepared after each meeting. 
A number of publications have resulted. 
A major report entitled "Uranium Extraction 
Technology" was published In 1963. This 
will be updated from time to time. 

Working Group on Uranium 
Geology 
(NENF) 

Argentina, Australia, Brazil, Canada, 
Denmark, France, Finland, Germany F.R., 
Italy, India, Gabon, Pakistan, Portugal, 
Spain, Sweden, S.Africa, UK, USA, 
Yugoslavia, Japan 

Studies in geology of uranium deposits 
and their formation. No regular publications 
Sandstone report issued in 1983. 5 major 
reports planned on world class deposits in 
1984. 

International Working Group 
(1WG) on Fast Reactors 
(NENP) 

France, Germany F.R., Netherlands, 
India, Italy, Japan, USA, USSR, UK 
Observers? Switzerland, Belgium, CEC, 
NEA/OECD 

1) Annual WG meetings 
2) 3 Specialists' meetings per year 
3) 1 Coordinated Research Programme 
4) 1985 Symposium on Fast Breeder Reactor 

Experience and future trends 
5) Publications (4-5 per year). 

1WG on Gas Cooled Reactors 
(NENP) 

Austria, Belgium France, Germany F.R., 
Italy, Japan, Poland, Sweden, Switzerland, 
USSR, UK, USA. Ora.i CEC, OECD/NEA 

2-3 meetings per year 
2-3 publications per year 



\ 

No. Title of the Group Participating Countries and 
International Organizations 

Activity (Number of meetings, projects, 
publications) 

in 

1WG on Reliability of 
Reactor Pressure 
Components 
(NENP) 

Austria, Belgium, Canada, CSSR, Denmark, 
Finland, France, GDR, Germany F.R., Hungary, 
India, Italy, Japan, Netherlands, Poland, 
Spain, Switzerland, USSR, UK, USA, 
Yugoslavia, CEC, OECD/NEA 

1. Biennur. 1 1WG meetings. 
2. 3 Specialists1 meetings per year. 
3. One Syposlum or major conference in 

4-5 years. 
4. One Coordinated Research programme 
5. 2-3 publications per year. 

1WG on Nuclear Power 
Control and Instrumentation 
(NENP) 

as above as above (3) 

10. 1WG on Water Reactor 
Fuel Performance 
and Technology 
(NENF) 

Argenclna, Belgium, Brazil, Canada, CSSR, 
Denmark, Egypt, Finland, France, Germany F. 
India, Italy, Japan, Norway, Romania, 
Spain, Sweden, Switzerland, UK, USA, USSR, 
CEC, OECD/NEA, UNIPEDE 

- plenary meeting every 18 months 
,- 3 specialists' meetings per year 
- one symposium, major conference or 

seminar every 2-3 years 
- three CRPs 
- publications of guidebooks and Tecdocs. 



Appendix 11.6 

WJCIXMl POWER XHO THE TOEI, CYCLE 

Sub-programme 1.3.2 
Processing and production of nuclear and reactor materials 

RESULTS TO DATE (1380-84) 
1.3.2/1. Activities have centred on the collection, evaluation and 
dissemination of information on the technology of uranium ore processing and 
the production of nuclear fuel and reactor materials, on the compilation of 
basic data on nuclear fuel cycle facilities throughout the world and on 
providing technical advice to Member States on nuclear fuel cycle tochnolgy. 
1.3.2/2. The joint NEA/IAEA Working Group on Uranium Extraction published an 
extensive report on Uranium Extraction Technology and the proceedings of a 
workshop on the Economics of Uranium Ore Processing Operations in 1983, and 
began issuing a Newsletter in the same year. A review was made of advances in 
uranium ore processing and recovery from non-conventional resources and of the 
current situation with regard to the recovery of uranium from seavater. A 
technical report on advances in ore processing is being published in 1984. 

1.3.2/3. Technical support was given to between five and seven technical 
co-operation projects relating to uranium ore processing each year. 
Interregional training courses on uranium ore processing were organized 
in 1981 and 1983, and one on the processing of uianium from mine to fuel 
element fabrication is being held in 1984. 
1.3.2/4. The Nuclear Fuel Cycle information System (NTCIS), a computerized 
data base containing basic information on nuclear fuel cycle facilities 
throughout the world (operational, under construction or planned) was 
established in 1983. A technical document on Muclear Fuel Cycle Facilities of 
the World summarizing the information contained in the system is being 
published in 1984. 
1.3.2/5. A technical document on the demand fnr and economic aspects of 
uranium enrichment services and on the status of enrichment facilities has 
been prepared. 

PLANS FOR 1985-86 
1.3.2/6. Broadly, the aim is to serve as a forum for the collection, 
evaluation and dissemination of information on the technology of uranium ore 
processing and the production of nuclear and reactor materials. 
1.3.2/7. Efforts will concentrate on th« technology of uranium extraction 
and refining and on industrial practices in this area. Several reports on the 
state of the art in uranium extraction, heavy water production and ion 
exchange technology in the nuclear fuel cycle will be published. A series of 
manuals will be prepared to cover specific aspects of the 'development of 
industrial projects for the production of uranium concentrates such as the 
laboratory testing of ores, pilot plant techniques and economic evaluation. 
Experience in process selection and design for the production of uranium 
concentrates will be reviewed in 1986. 

1.3.2/8. Research will be co-ordinated on modifications to uranium ore 
processing methods aimed at minimizing the problems associated with the 
disposal of mill tailings (CRP 1984-88). 
1.3.2/9. The NFCIS will be improved, expanded and regularly updated. The 
information in the system will be made available to Member States through 
summary reports which will be published periodically (the next will appear 
in 1985) . 

56 



NUCLEAR POWER AND THE FUEL CYCLE 

Sub-programme 1.3.3 
Nuclear fuel performance 

RESULTS TO DATE (1980-84) 
1.3.3/1. Work has continued on the collection, evaluation and exchange of 
information on water reactor fuel element fabrication, with particular 
emphasis given to better fuel utilization (extension of burn-up) and to fuel 
element performance behaviour and reliability. 
1.3.3/2. Through the International Working Group on Water Reactor Fuel 
Performance and Technology (IWGFPT) and its specialists' meetings, a review 
was made of fuel element performance computer models, internal fuel rod 
chemistry, fuel behaviour under power ramping and power cycling conditions, 
fuel element performance and fission gas release modelling, pellet-cladding 
interaction in water reactors, high burn-up in water reactor fuels, and 
coolant-cladding interaction. Technical documents were issued on 
post-irradiation examination techniques and the utilization of particl* fuels 
in different reactor concepts. 
1.3.3/3. A regional seminar on heavy water reactor fuel fabrication and 
control was organized in 1983, and another seminar on remote-handling 
eouipment for nuclear fuel cvcle facilities was held in 1984. 
1.3.3/4. A guidebook on Quality Control of Water Reactor Fuel was issued 
in 1983, and a seminar on the same subject was held in 1984. 
1.3.3/5. CRPs were initiated on the investigation of fuel element cladding 
interaction with water coolant in power reactors in 1982, on the development 
of computer models for fuel element behaviour in water reactors in 1981 and on 
examination and documentation methodology for water reactor fuel in 1983. 

PLANS FOR 1985-86 
1.3.3/6. The broad aim is to serve as a forum for the exchange of 
information on nuclear fuel fabrication technology and fuel performance and 
reliability and to contribute to the improvement of the performance and safe 
operation of nuclear power plants. 
1.3.3/7. The principal focus of attention will continue to be water reactor 
fu»l. Technical reports and documents will be prepared on fuel behaviour, 
fuel rod chemistry, fuel cladding corrosion and the behaviour of fuel in power 
ramping and cycling conditions. Research will be co-ordinated in order to 
develop a more uniform approach to computer models for predicting fuel element 
behaviour in light water reactors (CRP 1981-85), to exchange experience on 
fuel cladding interaction with water coolant (CRP 1982-86), and to exchange 
information on and to attempt to develop a common approach to examination and 
documentation methodology for water-reactor fuels (CRP 1983-88). 

1.3.3/8. A symposium on improvements in water reactor fuel utilization will 
be held in 1986. 
i.3.3/9. In addition, several technical documents will be prepared on 
various aspects of the fabrication and behaviour of advanced types of fuel 
for LWRs, FBRs and HTGRs, including economic and safety aspects. 
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Appendix 11.7 

meUEAR ENERGY AND SARTY 
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Energy planning 
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by Meaner Science 
•tata* foundation. 

Battalia 
Sorth-Uest, 
Data proce**ing 

Data processing 

TECHNICAL COMMITTEES, ADVISORY GROUPS AND SPECIALISTS' MEETINGS IN 1985-86 

Within the l imi t s of the appropriation and subject to the 
requirements of the programme as outl ined for 1985-86, i t i s planned to hold 
the meetings l i s t e d below. The reference following each meeting i s to the 
relevant table of planned act ions given above. 

1985 
1. 

2. 

3. 

Advisory Group on the application of the Basic Safety 
Standards for Radiation protection to operational 
radiation protection activities 
Advisory Group on the design of radiation protection 
systems in nuclear power plants 
Technical Committee on the assessment of occupational 
intake of radioactive materials (for monitoring 
purposes) 

Table 
72, No. 6 

72, NO. 2 

72, No. 16 
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(cont.) Table 

Technical Committee on the intercomparison of 72, No. 18 
personnel dosimeters 
Advisory Group on the safe use of industrial 72, No. 9 
radiation sources 
Advisory Group on the methodologies for source- and 73, No. 2 
individual-related assessment in relation to the 
limitation of releases of radioactive effluents 
into the environment 
Advisory Group on the application of the principles 73, No. 3 
for limiting radioactive releases from the mining 
and milling of radioactive ores 
Advisory Group on the application of the principles of 73, No. 10 
radiation protection to sources of potential exposure 
with special reference to radioactive waste 
repositories 
Advisory Group on principles of monitoring for the 73, No. 8 
radiation protection of the general public 
Advisory Group on source- and individual-related 73, No. 9 
environmental monitoring and for effluent monitoring 
advisory Group to revise advisory material for the 74, No. 2 
application of the IAEA transport regulations 
Technical Committee on guidance for the optimization 74, No. 6 
of radiation protection in the transport of radio
active materials 
Technical committee on the assessment of the radio- 74, No. 8 
logical impact from the transport of radioactive 
materials 
Advisory Group on maintaining on-site habitability 
during accidents at nuclear installations 
Advisory Group on intervention levels for controlling 
radiation doses to the public in the event of a 
nuclear accident or radiological emergency 
Advisory Group on post-accident assessment and 
recovery operations in a radiation environment 
Advisory Group on the use of thermography, cell 
membrane probes, ESG and other biological and bio
chemical indicators for estimating radiation dose 
Senior Advisory Group on the Agency's plans for 
establishing safety codes and guides for nuclear 
power plants 
Technical Committee to review the manual on 78, No. 6 
regulatory control during the construction and 
cperation of nuclear power plants 
Advisory Group of NOSS Liaison Officers to review 78, No. 7 
NUSS implementation 
Technical Committee on the siting of research reactors 79, No. 4 

75, No. 6 

75 , NO. 1 

75, NO. 7 

76, NO. 3 

79, 
80, 

NOS 
NOS 

1 . 2 , 
1-3 
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1985 (cont.) Table 

22. Technical Review Committee on siting 79, Nos 1, 
2 and S 

23. Technical Review Committee on design 80, Nos 1, 2 
24. Technical Review committee on design 80, No. 3 
25. Technical Committee to review the manual on 80, No. 4 

instrumentation and control rystems 
26. Technical Review committee on operation 81, No. 1 
27. Technical Committee on National Incident Repor ing 81, No. 12 

Systems 
28. Technical Committee on IAEA Incident Reporting System 81, No. 11 
29. Technical Committee on operational safety issues for 81, No. 5 

developing countries 
30. Technical Review Committee on quality assurance 82, No. 1 
31. Specialists' Meeting on research topics 83, No. 2 
32. Technical Committee on reactor safety research 83, No. 1 
33. Technical Committee on the use of computer codes 83, No. 3 
34. Technical Committee on combining risk analysis and 84, No. 1 

operating experience 85, No. 2 
35. Technical Committee on probabilistic risk analysis 84, No. 5 

of engineered safety systems 

1986 Table 
1. Advisory Group to perform a limited review of the 71, No. 2 

Basic Safety Standards for Radiation Protection 
including recommendations for exemptions 
of radioactive substances, apparatuses and 
sources from the requirement of notification, 
licensing and registration 

2. Advisory Group on radiation protection services in 72, No. 8 
nuclear power plants 

3. Advisory Group on the design of radiation protection 72, No. 4 
systems in nuclear fuel fabrication plants 

4. Advisory Group on radiation protection services for 72, No. 7 
nuclear research reactors 

5. Technical Committee on the safe handling of tritium 72, No. 10 
6. Technical Committee on the radiation safety of fusion 72, No. 5 

facilities 
7. Technical Committee on the application of the 72, No. 17 

dose-equivalent index concept 
8. Advisory Group on source- and individual-related 73, No. 9 

environmental monitoring and effluent monitoring 
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(cont.) Table 

Advisory Group on assigning a value to radiation 73, No. 6 
detriment 
Advisory Group on the application of the principles 73, No. 4 
for limiting radioactive releases in the case of 
nuclear power plants 
Advisory Group on the application of the principles 73, No. 5 
for limiting radioactive releases in the case of 
fuel reprocessing plants 
Advisory Group on the application of the principles 73, No. 10 
of radiation protection to sources of potential 
exposure with special reference to radioactive waste 
repositories 
Advisory Group on assuring the implementation of the 74, No. 4 
transport regulations 
Technical Committee on a sample optimization assessment 74, Nc. 7 
for demonstrating compliance with the BSS 
Standing Advisory Group on the safe transport of 74, No. 16 
radioactive materials 
Advisory Group on the monitoring of the ace idem-. 75, No. 5 
release source in a nuclear installation 
Advisory Group on maintaining on-site habitability 75, No. 6 
during accidents at nuclear installations 
Technical Committee on the diagnosis and treatment 76, No. 8 
of radiation over-exposure 
Technical Committee on source term evaluation 78, No. 2 
Technical Committee on governmental organization 78, No. 4 
Senior Advisory Group on the Agency's plans for 82, No. 1 
establishing safety codes and guides for nuclear 
power plants 
Senior Advisory Group on the Agency's plans for 78, No. 4 
establishing safety codes and guides for nuclear 81, No. 3 
power plants 
Advisory Group of NDSS Liaison Officers to review 78, NO. 7 
NUSS implementation 
Technical Committee on plant/site interaction 79, No. 6 
Technical Committee to review the manual on 80, No. 5 
emergency power supply 
Technical Committee on operation 81, Nos 2, 3 
Technical Committee on National Incident Reporting 81, No. 12 
Systems 
Technical Committee on the IAEA Incident Reporting 81, No. 11 
System 
Technical Committee on operational safety issues for 81, No. 5 
developing countries 
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1986 (cont.) Table 

30. Technical Committee on reactor safety research 83, No. 1 
31. Specialists' Meeting on research topic 83, No. 2 
32. Technical Committee on the use of computer codes 83, No. 3 
33. Technical Committee on probabilistic safety 

evaluation of accident precursors 
34. Technical Committee on status, experience and 

future prospects for the development of 
quantitative safety goals/design objectives 

35. Technical Committee on the identification of failure 85, No. 2 
sequences sensitive to human error 

36. Technical Committee on the establishment of a 
consistent framework for risk-related data treatment 
and storage for routine operation and accidents 

37. Technical Committee on advances in nuclear power 84, No. 3 
plant risk analysis 

1985/86 
1. Technical Committee on the phenomenology and practical 73, No. 11 

aspects of nuclear explosions for peaceful purposes[1} 

[1] Depending on the amount of new information available, the convening of 
this Technical Committee in 1985 or 1986 will be considered. 
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JULY 1984 

IWGFPT WORKING GROUP MEMBERS 

Mr. R. Cirimello 
Comision Nacional de Energia Atomica 
Av. Libertador 8250 
Buenos Aires 
ARGENTINA 

Tel: 70-7711 
Cable: PRESIATOM-BAIRES 

Mr. J.J. Huet 
CEN/SCK 
Boeretang 200 
2400 Mol 
BELGIUM 

Mol Tel: 014 31 18 01 
Mol Telex: SCKCEN-Mol 31922 

Mr. H. Bairiot 
Belgonucleaire 
Europalaan 20 
2480 Dessel 
BELGIUM 

Dessel Tel: 014/31.02.81 

Brussels, Tel: 02/513.97.97 
Telex: 325.86 nucdes b (Dessel) 

Mr. H.M. Haydt 
Comissao Nacional de Energia Nuclear 
Rua General Severiano 90 
4° andar Botafogo 
22.292 Rio de Janeiro, R.J. 
BRAZIL 

Tel: 295 17 45 
Cable: NUCLEAR RIO DE JANEIRO 

Mr. J.R. MacEwan 
Atomic Energy of Canada Ltd. 
Chalk River Nuclear Laboratories 
Chalk River, Ontario K0J 1J0 
CANADA 

Tel: 613-584-3311 
613-687-5581 

Telex: 05 3-34555 

Mr. V. Krett, Director (through AEC) 
Nuclear Research Institute 
25068 Rez near Prague 
CZECHOSLOVAKIA 

AEC Telex: 121427 FMT C 

Mr. P. Knudsen 
Metallurgy Division 
Risoe National Laboratory 
4000 Roskilde 
DENMARK 

(Group Chairman) Tel: 45 2 37 12 12 X5722 
Home: 02 38 6 71 
Telex: 43116 

Mr. F. Hammad (through Mission) 
Atomic Energy Establishment Cairo 
c/o Permanent Mission of Egypt 

to the IAEA 
P.O. Box 129 
Gallmeyergasse 5 
A-1190 Vienna 

AEC Cable: AT0MC0M CAIRO 
Telex: 92224 aucai un 
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Mr. H. Vayrynen 
Imatran Voima Power Company 
P.O. Box 138 
SF-00101 Helsinki 10 
FINLAND 

Tel: 90 647 811 
Telex: 124608 voima sf 

Mr. L. Mattila 
Technical Research Centre of Finland 
Nuclear Engineering Laboratory 
POB 169 
SF-00181 Helsinki 18 
FINLAND 

Tel: 904 561 
Telex: 122972 vttin sf 

Mr. J.F. Marin 
CEA/CEN de Saclay 
Dept. de Technologie 
B.P. 2 
F-91191 Gif-sur-Yvette 
FRANCE 

Tel: 908-34-61 
Telex: 690641 F-ENERGAT-SACLAY 

Mr. R. Seepolt 
Kernkraftwerke Grundremmingen 
Betriebsgesellschaft mbH (KGB) 
D-8871 Grundremmingen u. Gunzburg 
F.R.G. 

Mr. H. Stehle 
Kraftwerk Union AG 
Reaktortechnik 
Hammerbacherstrasse 12 •+• 14 
Postfach 3220 
D-8520 Erlangen 
F.R.G. 

Tel: 09131 18-1 
Telex: 62929-0 

Mr. K. Nanjundeswaran 
Chief Superintendent 
Tarapur Atomic Power Station 
P0: TAPP, Dist. Thane, 401 504 
Maharashtra 
INDIA 

Telex: TAPS 0132-209 

Mr. C. Cesarano 
ENEA 
Dipartimento Ciclo del Ccubustibile 
Casella Postale N.2400 
00100 Rome 
ITALY 

Tel: 69 48-3279 
Telex: 613296 ENEACA ROMA 

Mr. Y. Mishima 
3-30-11 Matsunoki, Suginami-ku 
Tokyo 116 
JAPAN 

Mr. S. Aas 
Institutt for Atomenergi 
POB 40 
2007 Kjeller 
NORWAY 

Tel: (02) 712560 
713560 

Telex: 16361 energ n 
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Mr. M. Alecu 
Institute for Nuclear Power Reactors 
Pitesti-Colibasi 
POB 78 
ROMANIA 

Telex: 11397 B FIAM R 
or PITESTI 18272 

INPR Budapest: 80 70 40 
INPR Pitest! : 97 61 26 10 

Mr. E. Dequidt 
Junta de Energia Nuclear 
La Moncloa 
Madrid-3 
SPAIN 

Telex: 23555 juvig e 

Mr. H. Mogard 
Studsvik Energiteknik AB 
Fack 
611-01 NykBping 
SWEDEN 

Tel: (19) 46155 800 0 
Telex: 64013 aterg s 

Mr. S. Sandklef 
Statens Vattenfallsverk 
Ja'mtlandsgatan 99 
162 87 Vallingby 
SWEDEN 

Tel: 08 870 000 
Telex: 11914 

Mr. R.W. Stratton 
Institut federal de recherches 
en matiere de reacteurs 

CH-5303 Wiirenlingen 
SWITZERLAND 

Tel: (056) 98 17 14 
Telex: 53714 eir ch 

Mr. H. Bay 
Nordostschweizerische Kraftwerke AG 
Parkstrasse 23 
CH-5401 Baden 
SWITZERLAND 

Tel: Baden (056) 20 31 11 
Zurich (01) 251 72 00 

Telex: 52 086 

Mr. J. Stephenson 
External Relations Manager 
UKAEA Risley 
Warrington WA3 6AT 
UNITED KINGDOM 

Tel: (0925) 31244 
Telex: 629 301 

Mr. J.J. Stubbs 
BNFL, Springfields Works 
Salwick, Preston 
Lanes. PR4 OXJ 
UNITED KINGDOM 

Tel: 729351 
Telex: 67526/7 

Mr. P.M. Lang 
Division of LWR Projects, NE-14 
U.S. Department of Energy 
Washington D.C. 20545 
USA 

Tel: 301-353-3313 
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Mr. G. Sufchanov 
All Union Scientific and Research 

Institute of Inorganic Materials 
Ulitza Rogova 5-A 
Moscow 
USSR 
c/o Permanent Mission of the USSR 
to the"IAEA 
Wohllebengasse 4 
A-1040 Vienna 

Telex: 411888 mezon su 
(State Committee) 

ORGANIZATIONS 

Mr. J. Markgraf (official invitations to Brussels CEC) 
Joint Research Centre Petten Establishment T=l: (02246) 5146 
F.O. Box 2 Telex: 57211 reacp 
NL-1755 2G Petten 
NETHERLANDS 

Mr. D. Bessette 
NEA (OECD) - Nuclear Safety Division 
38, boulevard Suchet 
75016 Paris 
FRANCE 

Tel: 524-96-85 
524-82-00 

Telex: 630 668 AEN/NEA 

Mr. F. Dierkens 
President du Groupe d'information 
sur les problemes du cycle de 
combustible (UNIPEDE) 
ELECTROMJCLEAIRE S.A. 
Place du Trone 1 
1000 Bruxelles 
BELGIQUE 

Tel: (32-2) 513-91-15 
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