
International 
Nuclear 
Fuel 
Cycle 
Evaluation 

xfi%, J'H^ NFCE 

T N F C S A E P / W C . 4 / l l 

REOOPD OP IMF ^ T P D NESTING OF f!!TB-CPOUP A, ?0?TO, I .5-I6 WAY 197^ 



International 
Nuclear 
Fuel 
Cycle 
Evaluation 

Working Group 4 

Sub-group A 

INFCE WORKING GROUP 4, SUB-GROUP A: REPROCESSING 

RECORD OF THIRD MEETING OF THE SUB-GROUP 

TOKYO: 15T 16 MAY 1978 

1. OPENING OF MEETING BY THE CO-CHAIRMEN 

1.1. The Japanese Co-Chairman expressed his warm welcome to all the delegates 

to the meeting in Tokyo. 

2. ADOPTION OF THE AGENDA 

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

3. RECORD OF THE SECOND MEETING 

3.1. The record of the meeting of the Sub-group in Vienna on 30 March was 

approved by the meeting. 

3.2. Dr. Marshall reported that he had written to the appropriate US 

authorities requesting that copies of ERDA 76/121, GESMO, the Ford 

Mitre Report and the APS study be made available to the Sub-group. 

Delegates were invited to give their names and addresses to Mr. Collier 

by the end of June if they wished to receive copies of these documents. 

3.3. With reference to page 4 of the record, it was confirmed that the 

work of the Sub-group should not depend on a detailed consideration 

of economics. A balance of broad economic, environmental and non-

proliferation considerations should be maintained. 
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TASK 1. REQUIREMENTS FOR REPROCESSING 

The Co-Chairmen reminded the Sub-group that this was a factual task. 

The Technical Secretariat reported that a summary of replies to the 

December questionnaire was available (INFCE/WG.4/20 Rev. 1). Work 

would now concentrate on the new questionnaire (INFCE/WG.4/18). 

Some replies had been received. Outstanding replies were asked for 

at an early date. Delegates were requested to make clear in their 

replies whether the figures referred to fissile plutonium <pu 239 

plus Pu 241) or total plutonium. 

DISCUSSION ON THE NEA DOCUMENTS 

The NEA Delegate introduced two documents: 

(i) Reprocessing of Spent Nuclear Fuels in OECD Countries (NEA 

Green Book 1977). 

(ii) Nuclear Fuel Cycle Requirements and Supply Considerations 

through the Long Term (NEA Yellow Book 1978). 

An extract from this latter report (INFCE/WG.4/12) was circulated 

at the meeting. 

The NEA Delegate drew attention to the fact that in both reports 

two estimates of world nuclear power had been put forward. In the 

Yellow Book these were referred to as accelerated growth and present 

trend. The accelerated growth was based upon patterns of energy 

consumption prior to the oil embargo together with the ambitious 

nuclear programmes planned by many countries as an immediate result 

of the oil embargo. The present trend reflected the more efficient 

use of energy since the oil embargo and more modest estimates of 

growth, and should be regarded as the more realistic estimate. 

Dr. Hagen, as Chairman of the NEA Committee which had produced the 

Green Book, explained that it had been prepared in 1976 and that its 

time horizon had been limited to 1990. 

It was agreed to discuss the NEA Green Book at the present meeting 

but to defer substantive discussion on the Yellow Book until the 

September meeting, as it had only just become available. 
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The Co-Chairman suggested that because the NEA Green Book was limited 

to a short time scale, it did not give enough consideration to fast 

reactors even though resource utilisation in fast reactors was a 

large improvement on thermal recycle. If fast reactors were intro

duced reprocessing would be necessary in any case and important 

questions to be considered were whether it was worthwhile in the 

interim using plutonium in thermal reactors, and at what stage reprocessing 

should be undertaken. Dr. Hagen agreed that this was a valid argument 

and it was noted that the more recent Yellow Book reflected the 

change of emphasis to be expected from a longer term horizon. 

In discussion, the following points were noted: 

a. The Report concluded that reprocessing and thermal recycle 

of plutonium should be introduced as soon as possible because 

of waste management considerations and uranium savings. 

The economic case was marginal; 

b. The Feport pointed to the need to develop international 

arrangements such as the RFCC; 

c. The US delegation considered that the NEA "Green Book" 

was constructive but needed reviewing in the light of 

the Working Group 4 questionnaire, the NEA "Yellow Book", 

and the considerations of Working Group 1 and the outcome 

of the economic assessments made by Working Groups 6 and 7. 

d. Dr. Hagen stressed that the differences between the Green 

Book and more recent Yellow Book were primarily differences 

of emphasis. The interim period before fast reactors were 

available might itself be several decades long and then the 

resource argument for thermal recycle was important. 

e. The Australian delegate drew attention to Figure 4 in the 

Yellow Book. This showed that on the present trend, and 

using the lifetime requirements for each reactor constructed, 

then the amount of uranium committed would be just over 

4 million tons by 2000. That would mean employing some 

of the higher cost uranium resources after 2000 . Recycle 

would reduce cummulative consumption by the year 2000 about 

202. Figure 16 extrapolated this to 2025 It showed that 

by 2025 on the same basis about 12 million tons would be 

committed which far exceeded that known to exist. Even with 

uranium and plutonium recycle world resources would only 

just equal world demand by that date. 
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Summing up on Task 1, the Co-Chairman said that once a l l the rep l i e s 

to the questionnaires had been submitted and had been analysed that 

part of Task 1 would be complete. Discussion of the "NEA Green Book" 

had now been completed, but substantive discussion on the "NEA 

Yellow Book" would take place in September. The Sub-group would 

need to keep in touch with other Groups on th i s subject because 

the Yellow Book was of common interes t to several of them. 

TASK 2 

National plans for reprocessing 

The Technical Secretariat 's paper INFCE WG.4/19(A) compiling national 

plans for reprocessing was approved subject to an amendment to the 

entry for Belgium submitted by the Belgian delegate . A further 

revised version would now be c irculated. I t was agreed that Task 2 

was now completed. 

TASK 3. BASE CASE, REPROCESSING PLANT 

The German delegate introduced h is paper (Co-Chairman WG 4/7(A)) on the 

Base Case for a Reprocessing Plant. The Co-Chairman explained that the 

paper was a factual description of a reprocessing plant and i t s overall 

philosophy of operation. In discuss ion, the following points were made: 

(a) MAINTENANCE AND SAFEGUARDS 

- The Co-Chairman said that the Group would need to examine whether 

the need for direct maintenance made safeguarding d i f f i c u l t . The de le 

gate from the FRG said that current technology gave highly re l i ab l e 

operation, and that the degree of contact maintenance required was 

not in conf l i c t with non-proliferation objec t ives . I t was noted 

that from experience in other countries reprocessing plants could 

run for long periods without direct maintenance. 

(b) COSTS 

- The Co-Chairman pointed out that the discrepancies in the cost 

estimates of reprocessing plants of similar s i z e in different countrie 

did not seem s ign i f i cant in the present content, and that only very 

broad agreement needed to be achieved in the Group. However, the 

re lat ive variation of reprocessing costs with plant s i z e was large 

and important. 
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- The second most significant factor seemed to be the financial 

regime (interest rates, debt/equity ratio etc.) applied to the plant. 

This agreed with studies of the American Physical Society led by 

Dr. Hebel. 

- The cost estimates in the FRG Paper were based on the RFCC Report. 

The IK and France agreed that the figures were realistic. The US 

noted that whilst its own figures were somewhat higher, they lay in 

the same general range. 

- As a result of co-operation in Europe through United Reprocessors 

(URG), West European costs generally were likely to be consistent with 

the base case. 

- The delegate from India recognised that increasing size brought cost 

benefits but pointed out that there were other factors in the case of 

developing countries such as lower labour and transport costs. He 

requested that this point be made clear in the record. 

- The CEC Paper on "A Reference Regional Nuclear Fuel Centre" (EUR 

5955) appeared to give high capital and operating costs. It was noted 

however that this was partly due to the inclusion of the fuel fabrica

tion plant in the total figures. The Co-Chairman explained that dis

cussion of the CEC Paper would take place at a later date. 

- The Indian delegate asked whether it was intended to attempt some 

correlation between the costs of small and large reprocessing plants. 

The Co-Chairman agreed that this was important but that he did not 

think it useful in the first instance to compare costs as between 

developing and Western countries because of the different financial 

structure involved. In the case of Western plants, it seemed likely 

that the two major factors would probably turn out to be (a) size and 

(b) method of finance. 

- The extensive use of remote maintenance might increase the costs 

significantly. 

(c) CAPACITY 

- It was noted that there was a distinction (which was recognised in 

the FRG Paper) between the design capacity of a plant and i t s effective 

through-put in terms of operating days. The meeting noted that the 

RFCC Report cost figures used were related to through-put rather than 

to design capacity. 
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(d) SAFEGUARDS 

- Some delegations considered that more detailed information on the 

safeguards and physical protection practice assumed for the base case 

would be desirable. 

- The United States delegate said they would supply the GESMO supple

ment on safeguards, (which was shortly to be published) to any dele

gation who requested it through the Technical Secretary (UK). 

- The Chairman explained that discuss'an on safeguards aspects of 

reprocessing would come later, after the IAEA Report was available 

from the June meeting of the IAEA Advisory Group. He agreed that the 

information in the present paper was not intended as a major input 

to a specific safeguards discussion. 

(e) CO-LOCATION 

- The Dutch delegate queried the relevance of co-location to the 

costs of the base case. The Chairman suggested that co-location might 

be important to safeguards and prol i ferat ion res is tance . This would 

be a matter for Sub-group 4B to consider. However, he did not wish 

to pre-judge the importance of co-location on that ground. I t was 

a small point for c o s t s , but might be a large one for prol i ferat ion 

res i s tance . 

- The German delegate said that they had assumed co-location in the 

base case, but had not discussed or costed the other f a c i l i t i e s (fuel 

fabrication and waste disposal) which were necessary to provide 

t h i s . 

(f) NEEDS OF DEVELOPING COUNTRIES. 

- The Pakistan delegate questioned whether the base case was relevant 

to the needs of developing countries which might require small re

processing plants. He asked whether the IAEA had made a study of the 

interests of developing countries in this respect. The IAEA delegate 

said that their activity was at present confined to the legal and 

institutional aspects of reprocessing plants, not technical and econo

mic aspects. 
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(g) CANDU FUEL 

- In reply to the Romanian delegate the Chairman explained that a 

reprocessing plant for CANDU fuel would be similar to the base case 

with the possible exception of the head-end part. In any case, 

there could be a separate discussion on this matter under alternative 

reprocessing methods (Task 8) if necessary. 

The Japanese delegate then gave a presentation on the Japanese 

reference case. The Co-chairman observed that the Japanese case 

seemed to be similar to the FRG base case. 

Summing up, the Co-Chairman said that as a result of the discussion: 

(a) the Japanese reference case would be discussed at the next 

meeting together with notes contributed by the UK, US, and 

France contrasting national plants with the FRG base case; 

(b) the Technical Secretariat would put this information in 

tabular form. Following discussion, this would be used as 

a source document for Sub-group 4(A); 

(c) the Group should look initially at reprocessing plants in 

developed countries; 

(d) the Technical Secretariat would take into account In a later 

paper not only the discussion on this item but also discus

sion about criteria (Task 5) which, as noted at the first 

meeting of the Sub-group, would be considered in parallel 

with Task 3 on the Base Case; 

(e) the base case reprocessing plant need not necessarily be 

co-located with the MOX fuel fabrication plant; co-location should 

however be discussed under proliferation resistance (Task 7); 

(f) the Indian delegate should be Invited to contribute a Paper 

describing how a reprocessing plant in a developing country 

differed from the base case and covering the influence of 

factors other than size on the cost of reprocessing. This 

paper could be discussed at the January meeting; 

(g) discussion of the base case would be completed at the 

September meeting, 

TASK 4. REGIONAL DIFFERENCES IN ENERGY SUPPLIES 

The Technical Secretariat introduced a revised version of their Paper 

on this subject, (It was subsequently agreed that this Paper should be 

issued in the Co-Chairmen's series and not in the INFCE/WG 4 series and 

would therefore be relabelled Co-chairmen W6-4/23(A,B).) The technical 



Secretariat explained that the Paper had been amended to take account 

of the discussion at the March meeting and comments made in the US 

Paper circulated as Addendum 1 to the Co-Chairmen's Paper. In 

particular, certain assumptions made in the regional Paper had been 

changed as follows: recycle of uranium in thermal reactors to start in 

1985 (not 1980). This would be in line with the NEA "Yellow Book". 

Secondly, plutonium recycle in fast reactors was assumed to begin in 

2000 (Hot 1990 nor, as in the Yellow Book, 1995). 

The US Relegate said he was happy to note the changes which had been 

made but that the Paper still seemed to assume that it was the last 

word in uranium resources and demand. This task was properly the 

work of Group 1. Problems of shortage of supply were also important to 

Group 3. The paper carried no indication of this fact, nor that its 

purpose was to provide only preliminary information. 

The Chairman pointed out that the original Task 4 agreed by Sub-group 

4A read: "To consider resourca utilisation and energy supply aspects, 

taking account of security of supply". The Note by the Co-Chairmen 

(INFCE WG/4/6(A)) on that task had stated: "It is not possible to 

come to a final view on this subject until WG1 has come to the end of 

its task ...." He emphasised that the Paper should be read in this 

context and that Sub-group 4(A) must work closely with both Group 1 

and Group 3. Meanwhile the figures in the Co-Chairmen's Paper were 

based on the most authoritative source available, the NEA/IAEA (1977) 

Red Book. The Sub-group was, of course, bound to take account of 

Group l's work and would need to look at the Paper again in that light. 

The French delegate objected to its assumption of the date 2000 for 

the introduction cf fast reactors and supported the US delegate in 

not wishing to discuss uranium production in Sub-group 4(A). 

The Chairman explained that there were bound to be points of difference 

between countries on the dates for introduction of fast reactors. 

The assumption committed no individual country in any way but the Paper 

had to make some general assumptions to indicate future trends in regional 

uranium. 

The Italian delegate asked that the figure for the saving of uranium 

supplies at paragraph 5 of the Paper should be revised to read 20% 

and not 15% as this was a factual conclusion to be drawn from the changed 

assumption of a Tails Assay of 0.25%. 
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The Canadian delegate said that his country's comments on the Paper 

were being forwarded to the Technical Secretariat. 

After further discussion, it was agreed that the document should not 

be circulated in the INFCE series until it had been agreed by the 

Group. Summing up, the Chairman said that the Technical Secretariat 

would redraft the Paper to take account of the comments made by the 

meeting. It would be recirculated again in the Co-Chairmen*s series 

and submitted to the September meeting for discussion and approval. 

The redraft would carry an opening paragraph explaining the purpose 

of the Paper and the sources used in its composition, and the assump

tions made in it. The note would also state that tin Paper would 

be reconsidered by the Sub-group at a later stage in the light of the 

comments of Group 1 and Group 3 and of the conclusions which they had 

reached on uranium sources and demand, and assurances of supply. 

Written comments on the paper were invited as soon as possible. 

8. TASK 5. IDENTIFICATION OF CRITERIA 

The Co-Chairmen reported that they were still considering the procedut 

to be adopted. 

The delegate from the US introduced two Papers on environmental and 

economic assessment factors. He noted that it was important to state 

specifically what was included and what was excluded in any economic 

assessment, That was the purpose of the component list in Part 1 but 

it was not intended to be costed in detail. 

In discussion the following points were noted: 

(a) the important factors in determining the cost of 

reprocessing were: 

1. size of plant; 

2. financial regime (eg interest charges, debt/equity ratio); 

3. the number of days per year the plant operated. 

In comparison, the relative importance of operating and maintenance 

costs was small; 

(b) the "annual capital recovery factor". Values of 0.11 

and 0.32 did not necessarily correspond with the experience of 

other countries; 

(c) the figure of $400 - 800 million (at 1977 prices) referred 

to a separation facility only. A whole reprocessing complex, 

including a (IF 6 conversion facility, might cost between 

1 and 1.5 times as much; 

- 9 -



(d) the delegate from the FRG suggested that rather than 

absolute figures, relative figures depending on the 

financial regime should be given. 

It was agreed that: 

(a) Part 2 of both Papers would be distributed as Papers 

in the Co-Chairmen series; 

(b) substantive discussion of both parts would take place 

at the next meeting; 

(c) the Technical Secretariat and the US delegation would 

co-operate to broaden the scope of the Paper and to 

present the figures in a matrix form; 

(d) delegates were invited to send their comments on the 

Papers direct to the US with a copy to the Technical 

Secretariat, 

The Co-Chairmen welcomed the Paper on environmental assessment factors 

and discussion would take place at the next meeting, 

9. It was agreed that the remaining items on the Agenda (items 9, 10, 11 

and 12) would be held over to the next meeting. 

10. REPORT BY THE CO-CHAIRMEN TO GROUP 4 

The Co-Chairmen explained that the Report would be a summary of the 

progress made and would not at this stage have any substantial techni

cal content. 

11. DATE OF THE NEXT MEETING 

The Sub-group would meet on 18/19 September 1978 in Vienna. It was 

noted that Sub-group 5(B) would meet on 14/15 September also in Vienna. 
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ANNEX 1 . 

INFCE 
International 
N , INFCE/«&.4/?9 (A; 

uclear w April ws 
Fuel 
Cycle* 
Evaluation 

Working Group 4 
Sub-Group A 

Provisional Agenda for Meeting of Sub-Croup A of INFCE Group 4 
International Conference Room of the Ministry of Foreign Affairs 

in Tokyo on Monday 15th Kay at 2*30 p.m. 

1. Opening of Meeting by Co—Chairmen 

2. Adoption of Agenda 

3. Record of Meeting of 30th March 1978 

4* Task X. Requirements for Reprocessing 

(a) Progress report (oral) by Technical Secretariat on 
••February" questionnaire (IHPCE/WG.4/I8 (AfB)) 

(b) Discussion of HEA report on reprocessing (January 1977) 
and up-dated report (NuIA doc. no. 2, INFCK/wb.4/l2 (A)) 

5. Task 2. National Plans for Reprocessing 

Revise of INFCE/WG.4/19 (A) to be tabled for approval 

6. Task 3. Base Case Reprocessing Plant 

(a^ Substantial discussion of TOG Paper (Co-G)iairm«n/tfG.4/7 (A) ) 

(b) Japanese reference plant (possibly tabled) 

(c) UK reference plant (possibly tabled or oral) 

V. Task 4 . Resource Utilisation 

Revise of IHFCE/WC.4/17 ( / fB) for substantive discussion 

ft. Task .̂M Identification of Criteria 

(a) Statement (oral) by Co-Chairmen on procedure to be used 

(b) Discussion of US papers on iSconomlc and Environmental 
assessment factors relating to reprocessing of spent 
nuclear fuel (INK3S/VM.4/24 (A) and INPCE/W0.4/2')(A)) 
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9. Task 6. Evaluation of Reprocessing 

To note French report to Working Group 1 

10. Task 7« Proliferation Resistance 

Revised report by Technical Secretariat INPCE/wC.4/l6 
(A,B) for discuesion 

11. Task 8. Alternative Reprocessing Schemes 

Paper by Technical Secretariat INFCE/WG.4/- (A) to be 
tabled but not for discussion 

12* Future Programme of Work 

(a) Revised schedule 

(b) Future meetings 

13. Summary report by Co-Chairmen to Croup 4 and to T.C.C. 
(oral) 

14* Any other business 
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A. Countries 

AUSTRALIA 

Cairns R.C.P. 
Hardy, C.J. 

BELGIUM 

Danguy J. 
Detilleux E.J. 

Leblanc J.M. 

CANADA 

McLean D.R. 

FRANCE 

Faussat A. 
Lefevre J. P. 
SaveXli P. 
Villard R.A.R. 

GERMAN DEMOCRATIC REPUBLIC 

Nebel D. 

GERMANY, FED. REP. 

Diefenbacher W. 
Hagen M. 
Schuelder V.W. 
Schueller 
Strassburg W. 
Zuehlke P.H. 

INDIA 

Nalr M.K.T. 
Prasad A.N. 
Ramaniah M.V. 

ITALY 

Ghilfrrdotti G. 
Zifffrero M. 

JAFAN 

Hirata M. 
Ishizuka M. 
Nakanura Y. 
Nakano H. 
Ota H. 
Sato S. 
Tamiya S. 
Tanaka H. 
Toyoda M. 
Uematsu K. 
Yamada S. 
Yamanoto K. 

KOREA. REPUBLIC OF 

Lee H. 

MEXICO 

Gonzalez-Romo J. 

NETHERLANDS 

Bruyns V.J.J.M 
Moster P. 
Schoustra T.M.P. 

PAKISTAN 

Afzal M. 
Qureshi K.A. 

ROMANIA 

Turcanan C.N. 

SWEDEN 

Hultgren A.V. 

SWITZERLAND 

Colomb M.A. 
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Collier J.G. 
Fullerton P.G.P.D. Filatkin A. 
Higson M.A. Pushkov A. 
Janes H.L. 
Marshall W. 
Stanley M. CBC 

Cadelll N. 
UNITED STATES Lafontalne F. 

Bray G.S. 
Ferguson D.E. HEA 
Hebel L.C. 
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ANNEX 3 

DATES OF FUTURE MEETINGS 

Sub-group 4A 18/19 September 1978, Vienna 

Sub-group 4B 20/21 September 1978, Vienna 

Group 4 19 October 1978, Vienna 

The following date is provisional: 

Sub-group 4A and Sub-group 4B 23/27 January 1979, 



ADDRESSES OF TECHNICAL SECRETARIAT 

Mr. J. G. Collier 

Atomic Energy Technical Unit 

UKAEA Bldg. 329 

Harwell 

Nr. Didcot, Oxon 

U.K. 

Tel. Abingdon (0235) 24141 Ext. 2613 

Telegrams ATEN ABINGDON 

Telex 83135 

Dr. S. Sato 

Reprocessing Division 

Power Reactor & Nuclear Fuel Development Corporation 

9-13, 1-chome Akasaka 

Minato-ku, Tokyo, Japan 

Tel. Tokyo (586) 3311 


