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INFCE WORKING GROUP 4, SUB-GROUP A; REPROCESSING 

RECORD OF FOURTH MEETING OF THE SUB-GROUP 

VIENNA; 18th/19th SEPTEMBER 1978 

Opening of the Meeting by Co-Chairman 

1.1 Dr Marshall opened the meeting and thanked Dr Tamiya for 
his generous hospitality in Tokyo for the May meetings. 
Dr Tamiya welcomed all the delegates to the meeting. 

Adoption of Agenda 

2.1 The provisional agenda (Annex A) was adopted without comment. 

Record of the Third Meeting 

3.1 The record of the meeting of the Sub-Group in Tokyo 
15th/16th May was approved by the meeting. 

3.2 Dr Marshall reported that the U.S. delegation kindly made 
available copies of ERDA 76/121, GESMO, the Ford-Mitre Report and 
the APS Study to the 12 delegates who had notified Mr Collier 
they wished to receive copies. 

3.3 Dr Marshall had written to Dr Rometsch concerning the two 
papers requested from the IAEA on safeguards aspects. Dr Rometsch 
had replied indicating that further discussion within the IAEA 
Advisory Group on Safeguarding Reprocessing Plants was necessary 
before a paper on improved safeguards could be made available. 
However, a paper prepared by the Agency on the present status of 
the application of safeguards to various facilities in the nuclear 
fuel cycle was being made available to the appropriate Working 
Groups (including WG4) at the request of the Director General. 

3.4 Dr Marshall invited the U.S. delegation to identify the 
papers they wished to table and which had not in all cases been 
noted on the agenda. The U.3. delegate explained that they also intended 
to submit a paper on improved safeguards for advanced reprocessing/fabrication 
facilities but this was not yet availble. 



Co-Chairman's Report on June 1978 Technical Co-ordinating Committee 

4.1 Dr Tamiya, in drawing attention to the Record of the TCC 
meeting (TCC/2/6), referred to the sections dealing with 
co-operation between Working Groups, assessment factors and 
Working Group schedules. Also, since the TCC had agreed that 
physical protection measures were outside the terms of reference 
of INFCE it was not now proposed to discuss this item within the 
Sub-Group. 

4.2 Dr Marshall indicated that to meet the timescale laid down 
by the TCC, namely to produce a draft Working Group report by 
31st May 1979, he proposed a programme of meetings for approval 
by the Sub-Group (see paragraph 13.1). The Co-Chairman stated 
that the U.S. delegation had offered to host the January meeting 
in San Francisco. They thanked the U.S. delegation and invited 
the meeting to accept the invitation. This was agreed. 

4.3 The Co-Chairman of Working Group 4 had decided that a meeting 
of the full Group in October was not required. They had theretore 
written to the temporary Chairman of the TCC indicating that the 
progress report to be circulated to the next TCC will be that 
prepared for the June meeting, together with a covering note giving 
the proposed format of the final report and the arrangements for 
organizing the work of the Group over the next few months. 
The Sub-Group considered that it would be useful to update their progress 
report to the June T.C.C for submission to the October T.C.C, and it was 
agreed that the Technical Secretariat should do this. 

4.4 Dr Marshall indicated that at the June TCC meeting the IAEA 
had offered to use its fuel cycle computer model to examine various 
fuel cycle options up to and beyond 2000 and to ensure consistent 
information vas available to the various Working Groups. The 
meeting accepted this offer of assistance whilst noting that the 
Sub-Group work must proceed in parallel using the latest available 
information. Some revision might be necessary when data from the 
IAEA model and relevant information from other Working Groups 
became available. 

Working Group 4 Final Report 

5.1 A format for the final report of Group 4 (Co-Chairman/WG4/4 5(A,B)) 
was considered by the Sub-Group. It was accepted after amendment 
and subject to the Sub-Group 4B's subsequent agreement. 
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Task 1; Requirements for Reprocessing 

6.1 The Technical Secretariat introduced a paper 
(Co-Chairman/WG4/31(A,B)) summarising in tabular form the replies 
to the Questionnaire (INFCE/WG4/18(A,B)). Replies had been received 
from 19 countries and information was available from replies by a 
further 2 countries who had replied to the December Questionnaire. 
The following points were also made: 

differences between Tables 1.2A and 1.2C suggested that 
about 10,000 te of spent fuel might be reprocessed by 
1985 and about 25,000 te (cumulative) by 1990. 

the figures in Table 2.2A were not significantly different 
to the replies received to the first Questionnaire. 

comparison between Table 2.2A and 2.2B gave an average 
reprocessing throughput/design capacity ratio of 
* 0.7. 

- Table 3.3B indicated that relatively small amounts of 
Plutonium were expected to be recycled in thermal 
reactors before 1990. This should be compared with the 
relatively greater amounts of plutonium expected to be 
recycled in demonstration fast reactors as given in 
Table 3.3C. 

6.2 The Technical Secretariat asked participants to fill in any 
blanks wherever possible. 

6.3 The Co-Chairman drew attention to the fact that whatever view 
was taken of the need for reprocessing, it was clear that much of 
the spent fuel would be stored for most of the remainder of this 
century, simply because arisings were much larger than reprocessing 
capacity. The Co-Chairman asked the Technical Secretariat whether 
the figures collected for this Questionnaire were consistent with 
those quoted in the OECD Yellow Book. A pre]iminary comparison 
showed that there were no significant differences. 

6.4 The Sub-Group agreed that the paper provided the best 
information available at this time and that provided Sub-Group 4B 
also came to this conclusion, it should be circulated to all INFCE 
participants under a cover note from the Co-Chairman. It was 
noted that there would be opportunity in the future to compare the 
figures in this paper with those being calculated on the IAEA 
computer model. This model would also include some calculations 
for different scenarios in the period 2000-2025, information for 
which period was not available in the paper. 

Discussion of the NEA Document 

6.5 In the absence of the NEA delegate the paper "Nuclear Fuel 
Cycle Requirements and Supply Considerations through the Long Term" 
(NEA Yellow Book, 1978) was introduced by Dr Marshall. He drew 
attention to the following points made in the report:-
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the importance to be attached to the storage of spent fuel 
(see also para 6.3 above). 

there would be little recycle in thermal reactors before 
1990 (see also para 6.1). 

- political forces would have a considerable economic impact 
on uranium supply which should be preferably established 
on a regional basis rather than for each country to 
establish its own supply position. 

- breeder reactors are important to those countries which 
were neither well-endowed with uranium nor with 
conventional fuel. This point was reflected in the 
general views of FRG and Japan. 

- regional fuel cycle centres could be valuable as a means 
of international co-operation in respect of fuel cycle 
services. 

- the comment made on page 37 of the report 

"There is the opinion in some other communities 
that plutonium held in stored spent fuel still 
offers the option to proceed with breeder 
programmes in the longer-term. However, the 
opposite view is that reprocessing and recycle 
must take place in the nearer-term not only to 
provide start-up plutonium for fast breeders, but 
to gain the experience required to achieve a 
reasonably short doubling time and thereby 
sustain a rapid and significant growth rate for 
nuclear power." 

This was probably at the heart of the judgement to be made 
by WG4 - was there a need to reprocess? If so, what should 
the timing be? The Sub-Group should try to come to a 
consensus view if at all possible. 

6.6 In subsequent discussion, the following points were made: 

the document was a very useful input to the work of the 
Sub-Group 

it was regarded as the best overall summary of the position 
on spent fuel arisings, reprocessing and uranium supply 
available at this time 

there was scepticism about the precise figures for uranium 
supply and demand relating to the various scenarios. The 
Sub-Group did not feel able to accept any particular set 
of figures because the future was so uncertain. However, 
the qualitative variation was judged to be probably correct. 
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- the Sub-Group agreed with the conclusions of the report 
concerning the need for early decisions on the 
disposition of spent fuel. 

- the Sub-Group stressed that it was conscious that any 
decision made now concerning fast breeder reactors or 
reprocessing could not greatly affect the uranium supply/ 
demand position for several decades. However, any new 
energy technology probably had an even longer lead time. 

the requirement for reprocessing should be established by 
the demand for plutonium rather than from the arisings 
of spent fuel. It was agreed that establishing a demand 
curve for plutonium was a desirable but difficult task 
requiring consideration of the varying energy supply 
situations in different countries and regions. 

It was noted that a study of the economics of recycling 
plutonium in thermal reactors was being undertaken in 
Sub-Group 4B. 

6.7 It was agreed that this discussion completed task 1. However, 
there might be further discussion following the availability of 
the IAEA computer modelling studies and comments from other 
Working Groups. 

Task 2; National Reprocessing Plans 

6.8 A paper prepared by the Technical Secretariat (Co-Chairman/ 
WG4/32(A)Rev.l) was presented which further analysed the information 
on reprocessing capabilities listed in INFCE/WG4/19(A)Rev.l. The 
new paper showed, in both tabular and graphical form, annual and 
cumulative UO2 reprocessing capabilities up to the year 20OO. The 
figures were consistent with the Questionnaire responses but were 
slightly lower than those quoted in the NEA Yellow Eook. The 
format adopted might be suitable for use in the final report. It 
was agreed to circulate an amended version which correctly 
identified the Italian reprocessing capabilities and that this 
represented the completion of Task 2. 

Task 3: Base Case Reprocessing Plant 

7.1 Three working papers were circulated: 

Co-Chairman/WG4/7(A) Rev.l - FRG Base Case 

Co-Chairman/WG4/21(A) Rev.l - Japanese Base Case 

Co-Chairman/WG4/33(A) - Summary of Base Cases by the 
Technical Secretariat 

7.2 It was agreed that, to avoid confusion between the "base case" 
and national reprocessing plants, the latter should be referred to 
as national reference case plants. Modifications would be made to 
the~fieaaings~In'vtfie~summa?y paper (Co-Chairman/WG4/33 (A)) and 
other amendments introduced. The delegates from FRG and France 
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indicated they would submit figures for rheir national 
reference plants for inclusion in the Table. The Technical 
Secretariat suggested that the format of the summary paper might 
be suitable for use in the final report. 

7.3 It was noted that it had been agreed at the previous meeting 
that the base case should not be specifically related to a 
co-located refabrication plant. Papers Co-Chairman/WG4/7(A) Rev.l 
and Co-Chairman/WG4/33(A) would be amended accordingly. 

7.4 The Japanese delegate presented items 11-18 of the Japanese 
paper. He explained that further work was in hand on studying 
ways of improving safeguards on the plant and that a note on this 
work would be submitted in time for the January meeting of the 
Sub-Group. 

7.5 The U.S. delegate pointed out that none of the cases 
considered took account of the possible technical and economic 
impacts of improved safeguards procedures. 

7.6 The Indian delegate suggested that the papers on the base case 
reprocessing plants would be more readily comparable if the costs 
for the various items of the plant were expressed as percentages 
of the total costs. Dr Marshall agreed that this would be helpful 
and proposed that a suitable location might be the U.S. paper on 
the economic criteria to be applied to reprocessing (Co-Chairman/ 
WG4/25(A)). (See item 9.1). 

7.7 The Swedish delegate asked whether, under item 11 of the 
summary table (Co-Chairman/WG4/33(A)) i.e. HA Waste Concentrate 
Storage, the comment should be deleted. In Working Group 7 
vitrification was the only form of highly active waste disposal 
being considered. Dr Marshall replied that in his opinion the 
table was correct, since it described present-day plans and 
technology. However, it was important that WG4 should not pre-judge 
other Working Group's discussions and a covering note to the paper 
should make this clear. 

7.8 The Co-Chairman then summarised the discussion. He stated 
that the three papers taken together showed a remarkable consensus 
of opinion about the characteristics of a reference technology 
reprocessing plant. The summary paper should, however, be amended 
to take account of the various points raised by delegates and 
reconsidered at the November meeting. If approved it will be 
circulated to other Working Groups together with a covering note. 
Delegates agreed to this course of action. 

Task 4; Resource Utilization 

8.1 Dr Marshall invited consideration of the paper by the 
Technical Secretariat entitled "Regional Differences in Energy 
Supplies Utilizing Uranium Resources in Various Fuel Cycles" 
(Co-Chairman/WG4/23(A,B) Rev.l). The paper had undergone 
substantial revision in the light of the comments made at the Tokyo 
meeting. In particular, the introduction had been redrafted and 



Annex 1 had been amended to include figures on CANDU. Views on 
the paper would be expected from Working Groups 1, 2 and 3 with 
whom the major responsibility for determining uranium supply and 
nuclear demand lay. It was necessary, however, to reach some 
interim conclusions until more definitive data became available. 

8.2 The U.S. delegate, whilst acknowledging the improvements made 
in the paper, suggested three further points for inclusion. 

- Annex 4 as presently drafted ignored the fact that 
nuclear power demand projections were continuing to 
fall. 

- the search for uranium in the world was continuing but 
with greater motivation than 10 years ago. 

- in the period considered, improvements in enrichment 
technology may have a considerable affect on uranium 
demand. 

Dr Hebel also urged that the paper should give due consideration 
to possible institutional arrangements between nations which, by 
building on an interdependence and mutual confidence, could make 
a greater contribution to proliferation resistance than by technical 
means. He wished to see a reduction of emphasis in the paper on 
regional differences. He pointed out that Working Group 3 had 
already acknowledged the importance of such interdependence and 
mutual confidence in their work so far, as had Working Group 1 and 2. 

8.3 Dr Marshall explained that the Technical Secretariat in 
revising the paper had attempted to reflect some delegates' 
legitimate concern about regional imbalances in uranium production 
to ensure that this concern was clearly transmitted to Working 
Groups 1, 2 and 3. 

8.4 The FRG delegate supported this view. He agreed that 
improved data was desirable and stressed the value of regional 
comparisons so that individual countries would be in a position to 
make sensible judgements in optimizing the fuel cycle strategies 
open to them. The paper was also an aid to understanding the 
motives of countries in opting for different nuclear programmes. 
Action which might be essential for one region, for instance, 
might be inappropriate for another region. He hoped that this type 
of analysis would encourage institutional arrangements to be 
devised which would provide adequate guarantees of security of 
supply. He stressed that he was not advocating strict self-
sufficiency; there was a great deal of room for regional co-operation 
as was found in Europe already. It was, however, helpful to 
enable'Worst case" analyses to be made. Dr Tamiya endorsed this 
viewpoint. 

8.5 Dr Marshall, in summing up, said that the paper represented 
only a preliminary view prepared by the Technical Secretariat and 
based on the best information available to them at present. It 
reflected the motivations and concerns of those countries which 



judged that they need nuclear power and question their ability to 
get enough uranium to meet this need. The Sub-Group accepted 
that these concerns might be lessened if Group 1 finds that the 
overall demand for uranium will be smaller and the overall supply 
will be greater, than is assumed in this paper. They also 
accepted the importance of the security of supply discussions in 
Group 3, the enrichment discussions in Group 2, the Fast Reactor 
discussions in Group 5 and the discussions on net savings 
resulting from possible alternative fuel cycles in Group 8. 

8.7 Dr Marshall proposed that the paper should be amended as 
agreed in discussion and circulated as a Co-Chairman paper to 
Working Groups 1, 2, 3, 5 and 8 with a covering letter summarising 
the sense of the discussion. This proposal was accepted and the 
text of a covering letter subsequently agreed. 

9. Task 5; Identification of Criteria 

A. Identification of Economic Criteria 

9.1 The Sub-Group considered two working papers: 

Co-Chairman/WG/4/25(A) and Addendum 1 -

US Paper on Economic Assessment Factors 

Co-Chairman/WG/4/3 4(A) -

Technical Secretariat paper on the Influence of 
Plant Size upon Reprocessing Costs 

9.2 The Co-Chairman suggested that the U.S. paper largely 
completed the identification of criteria for economic assessment 
and proposed that it be accepted by the Sub-Group, subject to one 
outstanding item. This was the Indian delegation's request for 
percentages to be assigned to the various components of capital 
cost. The U.S. delegation presented some figures which had been 
quickly estimated as follows: 

- spent fuel in storage 15% 

separation plant 75% 

administration and personnel 5% 

- laboratory facilities 5% 

The Co-chairman thanked the U.S. delegation and requested a further 
break-down of the items under the heading "separation plant". The 
U.S. agreed to provide this for the next meeting. 

9.3 The Technical Secretariat then introduced its paper on "The 
Influence of Size of Plant upon Reprocessing Costs" which was 
based on the U.S. economic assessment factors. There was a 
remarkably consistent pattern of capital costs between the four 
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studies examined. The difference in operating costs between the 
IAEA and the CEC studies was due to a large extent to rising 
labour costs. Dr Hebel said that as expected, the APS study was 
seen to be low on the costs of waste management and construction 
due to an under-estimation of the impact of regulatory requirements. 

9.4 The cost of the DUPONT plant had been omitted from Fig.l by 
error and this would be inserted. 

9.5 The Indian delegate commented that the assessment of factors 
shown for Europe, U.S. and Japan may look very different for, say, 
India. He would be submitting very shortly for discussion in the 
Sub-Group an assessment of India's own position. 

9.6 The Sub-Group agreed that these papers represented the best 
assessment it was able to come to at present and this would 
complete the economic criteria identification for Task 5. The 
papers would now be circulated to INFCE participants with an 
agreed covering note. These papers would also be used as the basis 
for the section on economic assessment in the draft Working Group 
report. 

B. Identification of Environmental Criteria 

9.7 The U.S. delgation introduced parts I (INFCE/WG4/25(A)) and 
II (Co-Chairman/WG4/26) of the U.S. paper on environmental factors 
relating to the reprocessing of spent nuclear fuel. Part T 
reviewed various types of assessment considered appropriate by 
the U.S., whilst Part II contained specific data derived from 
typical reprocessing plants. Very little information about 
accidents was available but it was important that some data should, 
if possible, be examined in the Sub-Group's work. The Australian 
delegate suggested that some information on the environmental 
consequences of plant decommissioning should also be included. 
The U.S. delegate explained that the U.S. Nuclear Regulatory 
Commission was studying this subject. Initial results indicated 
that the environmental effects were minimal. Nevertheless it was 
agreed that for completeness such data should be included. 

9.8 The U.S. delegate stressed that environmental assessment was 
a dynamic process. Adoption of the ALARA concept implied a 
continuing effort to reduce radiation exposure levels and 
meaningful comparisons could only be made at a particular time. 
Delegates agreed in principle with the ALARA concept, but in order 
to facilitate the work of the Group the term "reasonably" would 
need to be carefully defined. Work had been done by the IAEA on 
this (Principles for Establishing Limits for the Release of 
Radioactive Materials into the Environment/Safety Series No.45). 

9.9 The French delegate explained that he had submitted comments 
a few days previously. The U.K., FRG and Japanese delegations 
agreed to circulate their comments by the end of October. The 
Technical Secretariat would then consider whether a meeting of 
technical experts from contributing countries was necessary in 
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order to prepare environmental assessment factors for use in 
Task 6. 

9.10 A paper prepared by the French delegation (Co-Chairman/WG4/22(A)) 
on "Definition of Resulting Waste" was also noted by the meeting 
without comment. 

Task 6: Evaluation of Reprocessing 

9.11 Dr Marshall proposed that, to assist in achieving some 
common way of looking at the problems encountered by different 
countries, the Sub-Group should carry out a parametric study which 
would consider the economic case for reprocessing. He suggested 
that a hypothetical country be taken as the basis and various 
assumptions made which would include the following: 

- nuclear power growth assumptions 

- costs of uranium, rate of cost escalation 

costs of spent fuel storage 

- costs of reprocessing 

- costs of transport 

costs of thermal reactor recycle 

Data on capital costs of fast reactors and dates by which fast 
reactor technology was assumed to be developed fully could be left 
as one of the variable parameters of the study since estimates 
would differ considerably between countries. The model could then 
be used to establish the optimal economic strategy for oach 
country: this would depend o the various parameters as perceived 
by each country and common agreement on a single strategy was 
not, therefore, expected. The study would, however, assist in 
achieving an appreciation of different countries' viewpoints on 
spent fuel storage; the introduction of thermal reactor recycle, 
early and late; -md the introduction of fast reactors, early and 
late. Dr Marshall also stressed that it was important for the 
Study to include regret analyses if an assumption made by a country 
turned out to be wrong. This was particularly important if the 
parameters used by countries were fairly marginal. The study 
would only be an attempt at making an assessment for the economic 
option; he would expect other considerations would also influence 
the country's choice of action. 

9.12 In discussion of this proposal it was agreed that such a 
study was desirable. There was inevitably some overlap with the 
work of other Working Groups, in particular Working Group 5 on 
fast reactors, Working Group 7 on waste disposal and Working Group 
4B on thermal reactor recycle. It would be the responsibility of 
the Co-Chairman to ensure that 4A used all the relevant data 
available from those Groups. The study should be kept very simple 
to ensure its maximum usefulness and should include lead times for 
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alternative solutions in the "worst case" analyses. The 
Co-Chairman asked the Technical Secretariat to prepare a 
proposed outline for the study for consideration at the November 
meeting after consultation with all interested delegates. 
Finally, it was noted that: 

- the U.S. were already undertaking a parametric study of 
thermal reactor recycle but it was important to 
continue this work to provide an input to the study 
proposed 

that the study may have to exclude consideration of 
CANDU and AGR's to preserve the simplicity of the 
model 

Task 7; Proliferation Resistance 

10.1 The Co-Chairman summarised the discussions at the TCC in 
June. At that meeting the U.S. had made a statement giving their 
views on how proliferation resistance might be handled and 
suggesting a list of assessment criteria. The U.K. in their 
statement referred to the fact that in their view evaluation of 
proliferation resistance could be delayed until the number of 
alternative fuel cycles have been reduced to the two or three 
likely to be practicable from other considerations. The Indian 
delegate to the TCC had also made a statement on this point. 

10.2 The Technical Secretariat introduced the revised paper 
INFCE/WG4/16(A,B) "The Occurrence of Plutonium in Different Parts 
of the Fuel Cycle" in which the new sections had been sidelined. 
The main changes were that the flowsheets had been revised to 
be consistent with the parameters being used by WG4B, the load 
factor was now assumed to be 100%, i.e. full design capacity for 
one year. In discussion the following points were raised and 
agreed: 

- Table 1 should adopt letters rather than figures for 
the degree of difficulty of access; 

- The approximate mass of 10kg in Table 1 should be noted 
as an arbitrary figure in the Table; 

- The first box in the column "Other Difficulties" 
should be'Intense radioactivity" instead of "completely 
inaccessible"; 

Page 2, referring to the once-through fuel cycle, 
should include the clarification that the spent fuel 
arisings were for each and every year; 
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- When the paper was distributed to INFCE participants 
it should include a covering note to the effect thc*t the 
purpose of this paper was to fulfil a narrow remit 
only and that no consideration had been given to 
physical protection c a comparison with other fissile 
materials, i.e. a3U or asU; 

- The note on Page 6 which referred to the Table 2 should 
be distinguished from the main body of the text by 
being headed "Footnote"; 

- There was some discussion of Figure 4 and the amounts 
calculated in this Figure which the Italian delegate 
agreed to discuss outside the meeting with the 
Technical Secretariat. 

10.3 The U.S. delegation presented the paper entitled "Contribution 
to Assessment of Proliferation Resistance". It was agreed that, 
following the procedure previously adopted, this paper would first 
be tabled and then held over for substantive discussion at the 
next meeting. 

10.4 The paper outlined a framework for proliferation resistance 
assessment and illustrated its applicability through an analysis 
of reference systems for three cycles: once-through, breeder and 
thermal recycle. It was hoped that the paper would provide a 
stimulus for discussion of Task 7 in this 3ub-Group. The 
assessment factors were summarized into three sections - resources 
required, time required and detectability. The basic approach 
was to characterize the activities which would be required and 
then apply the assessment factors to them. The paper went on to 
consider improvements to proliferation resistance. A short 
section on research reactors had been included. 

10.5 The Co-Chairman thanked the U.S. for providing this paper 
as a basis for discussion. He commented that: 

- he had not had sufficient time to study the paper in the 
detail that it merited; 

the paper appeared to be qualitative and in some points 
subjective; 

- the IAEA paper to be discussed later put forward a clear 
message that proliferation danger was related to the 
total number of sites that had weapons-usable facilities 
or weapons-usable materials which would be an additional 
factor to the U.S. paper; 

- no reference had been made to the fact that, with the 
once-through cycle the total amount of plutonium in 
the world increased indefinitely, whereas with thermal 
reactor recycle the plutonium was incinerated and in 
fast reactors it was also incinerated but with the 
opportunity to produce some new fuel; 
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the criteria put a high weight on "timely warning". 
There was another line of thinking that did not 
envisage proliferation scenarios where time mattered; 

in referring to the once-through cycle, the U.S. paper 
recognized the enrichment stage was an important and 
sensitive area. However, attention also had to be 
given to research facilities relating to enrichment 
techniques and the development of laser separation; 

in discussion of thermal reactor recycle, there may not 
have been enough weight given to the fact that, if it 
were done at all, it would only be as an interim stage 
for a relatively short time. An important item was 
whether the fast reactor cycle could be made sufficiently 
proliferation-resistant. 

10.6 The FRG delegate commented that he also had not had 
sufficient time to study the paper in depth but that he felt that the 
paper should attempt to put the whole question into perspective, 
i.e. that it looked not only into the proliferation possibility 
in connection with the fuel cycle activities but also beyond those 
to other proliferation pathways. 

10.7 The Canadian delegate pointed out that the Sub-Group also 
needed to put proliferation resistance into context by noting the 
social unrest in the world today and by putting social, economic 
and environmental issues into perspective also. It should also 
look at the possible situation, say 25 years hence. It was agreed 
that this was difficult since the future was unknown, but perhaps 
a brief analysis of various possibilities would help to put some 
of the issues into context. 

10.8 It was agreed that substantive discussion of this paper 
should be taken at the next meeting. For that meeting the 
Co-Chairman would prepare a background paper. The U.S. paper was 
necessarily a broad one and the discussion will be difficult if 
confined purely to those parts which attack Working Group 4A's 
remit. The Working Group 4 would therefore need to discuss the 
whole paper to put it into perspective. Any comments in advance 
of the next meeting were welcomed by the U.S. delegation. 

Task 8; Alternative Reprocessing Schemes 

11.1 It was agreed that Co-Chairman/WG4/18(A) and Co-Chairman/ 
V/G4/37(A) on alternative reprocessing schemes should be taken at 
the November meeting. 

Tasks 13-16; Alternative Institutional Arrangements 

12.1 The IAEA delegate introduced the report on "Regional 
Nuclear Fuel Cycle Centres". The study, which was carried out 
during 1975 and 19 76 had involved over 100 experts from various 
countries. The results were encouraging, showing that RFCC's 
had considerable economic and non-proliferation benefits and that 
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co-location of facilities resulted in health, safety, environ
mental and operational advantages. 

12.2 The Co-Chairman found the report valuable. Sub-Group 4A 
would need to consider many elements, in particular: 

economies of scale 

- non-proliferation benefits 

the advantages and disadvantages of co-location 

- organizational problems 

- technology transfer 

12.3 In discussion the following points were made: 

- it was apparent from the paper that, to achieve 
optimum non-proliferation and economic benefits, 
nuclear facilities should be as large as possible. 

there was some advantage in that such centres would 
be a viable alternative to an expansion of national 
facilities. 

- the timescale on which reprocessing would be needed 
to meet nuclear demand should be considered. 

- the non-proliferation advantages that were proposed 
in an RFCC might significantly enhance the incorporation 
of alternative, or more proliferation-resistant 
technologies. 

- the practicalities might hinge on other considerations, 
e.g. technology transfer and conditions on the release 
of materials. 

- there was a need to update the technical data in this 
study. This would be taken into account in the course 
of the Sub-Group's work. 

- it might be premature for the CLoup to prejudge how 
successful institutional arrangements might be and 
therefore premature to place the RFCC concept ahead of 
any other. Although the RFCC concept appears to offer 
several advantages, there might be some disadvantages, 
for example, economy of scale depended on the particular 
economic conditions, financing, etc. Another important 
aspect related to reliability and assurance of supply. 

12.4 The Co-Chairman said that he was impressed that there was 
a very simple message in this paper, i.e. a small number of very 
large fuel cycle plants was advisable from both economic and 
non-proliferation viewpoints. 
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12.5 Mr Morsey then introduced the Egyptian paper (Co-Chairman/ 
WG4/30(A)) giving a comparison of national and regional fuel cycle 
centres for the Egyptian programme and drawing attention in 
particular, to the fact that by the end of this century it was 
planned to have 10 nuclear power stations in operation. Egypt had 
neither the resources nor the desire to cope with the back-end of 
the fuel cycle alone and had of necessity to rely on other 
countries providing assistance. If one considered the amount of 
spent fuel being discharged, this suggested that developing 
countries would face a real problem if the fuel happened to be 
stored nationally instead of being reprocessed. He concluded that 
there were two messages for developed and developing countries: 
(1) that the latter should begin a dialogue to study the 
establishment and operation of multi-national fuel cycle schemes 
for their national programmes, and (2) that supplier countries 
should examine ways in which they could assist developing countries 
to manage the back-end of the fuel cycle. 

12.6 The Co-Chairman said he was impressed with the message of 
the paper. The conclusion was clear - there was a need to provide 
fuel cycle services in a relatively short time. This statement 
by Egypt from a developing country, gave the Sub-Group considerable 
assistance in the Task associated with Special Needs of the 
Developing Countries. 

12.7 The CEC delegate presented a report on "A reference 
regional nuclear fuel cycle centre" (Co-Chairman/WG4/12(A)). In 
discussion it was noted that the unanimity on which the Sub-Group 
had agreed in respect of economies of scale could be challenged 
when the plant size became very large. The CEC delegate agreed 
with this comment. 

12.8 The Sub-Group agreed to return to a further discussion on 
this Task at the November meeting. 

Future Meetings and Programme of Work 

13.1 It was agreed, subject to the approval of Sub-Group 4B, 
that meetings should be held as indicated in Annex C. 

Any Other Business 

14.1 The U.S. delegate then introduced three papers for a 
discussion at the November meeting. 

- "International and Institutional Aspects of Reprocessing 
and Plutonium Management" (Co-Chairman/WG4/41(A,B) 

"Safeguarding a domestic Mixed Oxide Industry against 
a hypothetical subnational threat" (Co-Chairman/WG4/44) 

- "Barnwell Nuclear Fuel Plant Applicability Study" 
(Co-Chairman/WG4/43(A,B). 
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The U.S. delegate explained that paper Co-Chairman/WG4/44 had 
been prepared by the USNRC and was related to the protection of 
their own domestic nuclear industry. No attempt had been made to 
look at the international safeguards situation, although much of 
the technical data was relevant to it. The paper Co-Chairman/WG4/ 
43(A,B) was a paper prepared by the U.S. DoE following a specific 
request by Congress to look at alternative outcomes for the 
Barnwell Plant. 

14.2 Dr Marshall also gave notice to the meeting that the IAEA 
paper on the "International Management of Plutonium and Storage 
of Spent Fuel" would be tabled at the November meeting for a general 
discussion. The detailed discussion of the International Storage 
of Plutonium would be held in the Sub-Group 4B meeting. 

- 16 -



AHHEXEB 

Annex A — Agenda a s adopted 

Annex B — List of delegates 

Annex C — Dates of future meetings 

Amex 1) Addresses of the Technical Secretariat 

\ 



ANNEX A 

International mre*w.vj7U) 
Nucle ar 
Fuel August 1978 

Cycl 
Eval uation 
Submitted t o and reproduced by the IAEA 

PROVISIONAL AGENDA FOB THE FOURTH MEETING OF HUGE 
WORKING GROUP J», SOB-GROUP A ( 1 8 - 1 9 SEPTEMBER 1978 
IAEA HEADQUARTERS, VIENNA AT 0 9 . 2 0 HOURS). 

1. Opening of nesting by do- Chairmen. 

2. Adoption of Agenda. 

3. Record of Meeting 15/16 May. 

k, Co-Chairmen'b report on the June 1978 Technical Coordinating Coaadttee Meeting. 

5. Group k Final Report 

Discussion of the format and compilation of the report, and the Integration of the 
Sub-group's work into the Group k report. 

(Foraat suggested by the Technical Secretariat CO-CaAIRMEN/WG.V—) 

6. Task 1. Requirements for Reprocessing 

(a) Progress report on the analysis of answers to the Questionnaire (INFCS/WQ.V 
18(A,B)) 

(b) Discussion of NEA report * Nuclear Fuel Cycle Requirements and flupply 
Considerations through the Long Tera (Extracts circulated as IMKE/M.k/ 
12 (A)). 

7. Task 3 Base - Case Reprocessing Plant 

(a) Completion of discussion of the 'base - case* (ISO paper CO-GHA2BMBI 
/Va.k/7 (A) Rev. 1) . 

(b) Discuosion of contribution froa Japan(C0-CHAIBMW/WG.V21 (A)) and a 
paper from the Technical secretariat (00U8AlRHlX/Wa.V33(A)) tabulating 
information from Japan, FRO and UK. 

8. Task *» Resource Utilisation 

Revised paper (CO-CHAIRMENAa.V23(A,B) Rer.1) for discussion and approval. 

9. Task 5 Identification of Criteria 

Task 6 Evaluation of Reprocessing 

(a) Discussion of US papers (C0>-CHAXRMBf/Vti.V25(A) and 26(A)) and paper by the 
Technical Becretaxiats •The Influence of Mae of Plant upon Reproceealne; 



Costa* (CO-CHAIEMHJ/WG.V.̂  (A)) 

(b) To note French report to Working Group 7 on definition of waste 
(CXMSAIHUW/WG.V22 U ) ) - i tea held over from previous aeeUng. 

10. Task 7 Proliferation Resistance 

(a) Revised report by Technical Secretariat (INFCE/wB.yi6 <A,B) Bar. 2) -
itea h< \d over from previous a* ting. 

(b) Report by the CO-CSAIBMHI on the procedure to be adopted. 

11. leak 8 Alternative Reprocessing Schemes 

(a) Discussion of paper by Technical Secretariat (OO-G8AISMB0n.Vl8 (A» 
- item held over from previous aeeting. 

(b) Discussion on Co-processing 

Japan wi l l present a paper'Studies on Co-processing' (00-CHAIMOBVMB.V—) 

12. Tfcsks 13-16 Alternative Institutional Arranaeaents 

Discussion of the IAEA report 'Regional Nuclear fuel Cycle Centres* and 
contribution froa Egypt 'Feasibility of National and Regional Fuel Cycle 
Centres for Egypt's Nuclear Power Programs* (CO-CHAIRMH0#S.V3O). 

13. Future meetings and programme of work 

^k^ Any other business. 



IHIWG.V37 <A) 

LIST OF RELTWAOT DOCDMHITS 

»FCiyW3.V3^(A) Record of seating 1V«6 Hay 

Group k final Report 

CO-CHAlRK&iA'G.V-- Foraat suggested by tha Technical Secretariat 

Task 1 Reqjirenwnt* for Reprocessing 

IHrcF/t'G.Vl8 (A,B) Group k Questionnaire 
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Future Meetings and Programme of Work 

Date 

Wed. 

Thurs. 

Fri. 

Wed. 

Thurs. 

Fri. 

Mon. 

Tues. 

Wedn. 

Thurs. 

29 November 1978 

30 November 1978 

1 December 1978 

24 January 1979 

25 January 1979 

26 January 1979 

29 January 1979 

30 January 1979 

31 January 1979 

1 February 1979 

Group Place 

(2) 

Mon. 2 April 1979 

Tues. 3 April 1979 

Wed. 4 April 1979 

Thurs. 5 April 1979 

Fri. 6 April 1979 

4A 

4A 

4B 

4A 

4A 

4A/4B 

4B 

4B 

4A/4B 

4 

4A 

4A 

4B 

4B 

4A/4B 

Vienna 

Vienna 

Vienna 

San Francisco 

San Francisco 

San Francisco 

San Francisco 

San Francisco 

San Francisco 

San Francisco 

Vienna 

Vienna 

Vienna 

Vienna 

Vienna 

Additional meetings of the Sub-Groups were also provisionally 
agreed for either the week beginning 14 or 21 May. 

Footnotes 

(1) The timetable of the January meeting would enable the 
whole group to consider and agree draft chapters for 
the final report. 

(2) It was suggested at the September 4B meeting that this 
day should be a joint 4A/4B meeting to consider the 
items: proliferation resistance and alternative 
institutional arrangements on a common basis. 
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