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Objectives 

1. The prime objectives of Group 4 as a whole (as set out at 

the Working Group meeting in London 6th/7th December 1977) are:-

to evaluate the need for reprocessirig of thermal 

reactor fuel on an industrial scale and for 

recycling it in thermal and fast reactors, 

taking account of economic, environmental, energy 

resource, technological and institutional aspects 

and of the work of the other relevant Working 

.Groups as it progresses; 

r. 

to identify means of minimising the risk of 

proliferation in relation to reprocessing of 

nuclear fuels and to recycling. 

2. To accomplish these objectives the Working Group has set up 

two Sub-Groups. This particular Sub-Group (Sub-Group 470 has a 

large work load and our terms of reference oblige us to collect 

facts, to make assessments, to identify technical options, to 

identify needful research an$ development programmes and to 

consider institutional arrangements. The Co-Chairmen suggest 

that v/e take as our terms of reference those tasks remitted to 

us by Working Group 4 as a whole at the London meeting. For 

ease of reference, these arc reproduced as Annex 1. 
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SUB-GROUP\4A: REPROCESSING 

Note by t h e Co-Chairmen 

O b j e c t i v e s 

1. The pr ime o b j e c t i v e s of Group 4 a s a whrfle (as s e t o u t a t 
** I 

\ / 

the Working Group mating in London 6th/7thr December 1977) are:-

to evaluate tfî  need for reprocessing of thermal 
\ / 

reactor fuel on ân indus t r i a l stfale and for 

recycling i t in thermal and fa&t r eac to r s , 
\ / 

taking account of ectonomic,^environmental, energy 

resource, technologica\ aivQ institutional aspects 

and of the work of the other relevant Working 

Groups as it progresses; \ 
/ \ 

to identify means o{ minimising the risk of 
proliferation in Relation to reprocessing of 
nuclear fuels an€ to recycling. / 

2. To accomplish th^se objectives the Working Group has set up 

two Sub-Groups. Th/s particular Sub-Group (Sub-*Group 4A) has a 

large work load a/id our terms of reference oblige us to collect 

facts, to make Assessments, to identify technical options, to 

identify needful research an$i development programmes and to 
7 \ 

consider i n s t i t u t i o n a l arrangements. The Co-Chairmen suggest 

that we fake as our terms of reference those tasks remit ted\ to 

us by Working Group 4 as a whole a t the London meeting. For 

ease/of reference, these are reproduced as Annex 1. 
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3. We are enjoined by the Final Communique of the INFCE 

Organising Conference that:-

"... all participants will have an equal opportunity 

to contribute to the work". 

"... INFCE was to be a technical and analytical 

study and not a negotiation". 

"The evaluation will be carried out in a spirit 

of objectivity with mutual respect of each 

country's choices and decisions in this field ...". 

Within the spirit of this communique, the Co-Chairmen feel that 

the early work of Sub-Group 4A must necessarily involve the 

gathering together of information which is already known and 

frequently in the open literature. The main purpose of this 

present paper is to list the information that we feel needs to 

be brought together and to outline the procedure we should adopt 

for dealing with the rest of our responsibilities. All countries 

are invited to add to this work programme any matters they feel 

have been omitted and, of course, comments on the work programme 

would be exceptionally welcome at an early stage. 

Organisational Arrangements 

4. It seems inevitable that there will be a substantial amount 

of paperwork connected with this Sub-Group and a substantial 

amount of organisation will be required. Therefore, the 

Co-Chairmen propose to establish a secretariat assembled from 

their Japanese and British colleagues to undertake this part of 
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the work, keeping in close co-ordination with the IAEA and/or 

the NEA as appropriate. The organisational arrangements which 

the Co-Chairmen suggest are proposed in a separate paper 

(INFCE/4A/1/2). 

Assessments 

5. The Co-Chairmen suggest tha t our work may be divided in to 

the 16 tasks se t out in Annex 1 and that we should se t about 

these tasks as rapidly as poss ib le . In the l i gh t of our 

discussions together, i t i s l ike ly that further tasks wi l l emerge 

which l i e within our broad terms of reference. Clearly, very 

close l ia i son wi l l be required with Sub-Group 4B, Working Group 5 

(par t icu la r ly the Sub-Group dealing with Reprocessing of Fast 

Reactor Fuel) and the work of other Groups. The Co-Chairmen 

wi l l take respons ib i l i ty to ensure close l ia i son with other 

Working Groups at a l l times. The main body of th i s paper l i s t s 

our tasks one a t a time together with those actions thought 

appropriate by the Co-Chairmen. 
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Currently conceived reprocessing on a full industrial scale 

Under this topic there are 7 tasks as follows: 

Task 1; tp_list the s_tated_requirements_ f_or industrial 

s_cale re£rocessing_of_ _therma_l £eac_tor fuel 

A good start for this task is the NEA's report entitled 

"Reprocessing of Spent Nuclear Fuels in the OECD Countries" 

(January 1977). The Co-Chairmen suggest that we have an 

early discussion of that report, together with a paper from 

the NEA updating the report and bringing forward any new 

information which they think is important. 

As a first step to updating this information and to 

extending it to non-OECD countries, a preliminary 

questionnaire requesting information from participating 

nations on their requirements for reprocessing of thermal 

reactor fuels was attached to the Group 4 Working Paper as 

Annex 2. The Co-Chairmen suggest that the Sub-Group 

will wish to consider whether this draft questionnaire is 

adequate for the purpose. We suggest that the questionnaire 

should be compiled in two parts, one relevant to the years 

up to 2000, and the other relevant up to the year 2025. 

TJiis question of timescale was omitted from the first 

draft of the questionnaire and we should consider whether 

there are any other omissions. This questionnaire will 

be sent to all countries participating in INFCE whether 

or not they are participating in Sub-Group 4A. Obviously 

the need for reprocessing depends to some extent on the 

future demand for nuclear power. This question is being 



considered separately by Working Group 1 and therefore 

all this information will need to be reviewed in the 

light of the considerations of Group 1. In the meantime, 

however, we suggest that the NEA report, together with 

the supplementary information listed above, be taken as 

a guide. The Co-Chairmen suggest that the Japanese/British 

secretariat collaborate with the NEA to collate and 

present that information to the Sub-Group. This is how 

the Co-Chairmen suggest fulfilling Task 1. Further 

suggestions from participating countries will be welcome. 

Task 2; to_col^ate_^indi_vidua.L nation a l_plans_wi.th 

respect to^eprocess^ncj 

With the assistance of the IAEA and NEA, the Co-Chairmen 

propose to ask the Japanese/British secretariat to prepare 

a paper which simply collates the known operating and 

proposed reprocessing plants of participating nations. 

This paper will be circulated and participating countries 

asked to confirm the details and purpose of their national 

plans. The purpose of this proposal is simply to extend 

the work of the NEA which was confined only to OECD 

countries, to the wider group of countries participating 

in INFCE. 

Task 3: to_identi.fy_ the ^base case'^_ industrial 

rer>roces£ing_pl.ant_b:ased_on current: £echnoJLog_y 

There is a danger that the Sub-Group will be presented with 

a very large amount of repetitive material describing the 

various industrial reprocessing plants planned in different 
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countries. So as to limit the total amount of paper, the 

Co-Chairmen suggest that a simple description is required 

of a modern nuclear fuel reprocessing plant, including 

overall aspects of the flow-sheet, types of contactor, use 

of natural resources, the composition of product and 

effluent streams, together with the provisions for 

radiological and safety aspects. So that we may make a 

rapid start to our business, the Co-Chairmen propose to 

select a delegation to prepare such a description of an 

industrial scale reprocessing plant. This description, 

though simple, should be in sufficient detail to justify 

the estimates of cost and relevant environmental and safety 

factors. Other countries having, or proposing to have, 

industrial scale reprocessing plants are invited to submit 

papers describing these plants, by highlighting the 

differences from the reference example (referred to above). 

In considering these differences we request nations to 

provide information under the following headings: 

(a) Definition of the plant (including ancillary 

facilities). Capacities of spent fuel storage 

pond, waste storage, product storage. 

(b) Chemical flow-sheets including definition of waste. 

(c) Maintenance philosophy. 

(d) Accountability philosophy. 

(e) Criticality control philosophy. 

(f) Physical protection philosophy. 

(g) Selection of major equipment, 

(h) Ventilation philosophy. 



(i) Utilities and services required. 

(j) Plant layout. 

(k) R&D required to support plant construction. 

(1) Construction schedule. 

(m) Construction cost estimate. 

(n) Operating cost estimate. 

(o) Economic evaluation. 

(p) Safety and environmental evaluation. 

(q) The degree of proliferation resistance. 

(r) Resource utilization and energy supply aspects. 

It is important to remember that this task is entirely 

related to current technology and provides the basis for 

our work under Tasks 4,5,6 and 7. 

Task 4 : t:o_consider re£Our£e_ut^i]:i^at^ion_aiid_enex;gy 

sup_ply_aspect.sL t:ak_ing_a£count_of: £e£urijby_of_ s_ugpl_y 

This task is of interest to both Sub-Groups A and B. In 

the opinion of the Co-Chairmen, it is not possible to come 

to a final view on this subject until Working Group 1 has 

come to the end of its task, because any assessment must 

depend on the supply of uranium throughout the v/orld and 

regionally, and this involves both the rate at which it 

can be obtained and export policies from one country to 

another. However, in the meantime it should be possible 

to assess the utilization of uranium corresponding to 

"once-through" usage, "uranium only" recycle in thermal 

reactors, "uranium/plutonium" recycle in thermal reactors 

and plutonium recycle in fast reactors. This is essentially 
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factual information and the Co-Chairmen propose to ask 

the Japanese/British secretariat to prepare a suitable 

short paper for the consideration of both Sub-Groups. 

If there are any special features which participants feel 

this paper should take into account it will be helpful to 

have early comments from the Sub-Group. 

Task 5 : £o_identi.fy_ .the cri. ter_ia_and _basic_data tp_bie 

used_for_env^ronmentjil_and_e£onomic assessments 

The Co-Chairmen suggest that this task should be undertaken 

in parallel with Task 3 because of the close relationship 

between them. In addition to the information arisir* from 

Task 3, we also need to look at the extensive work 

undertaken in the United States on the "Use of Recycle 

Plutonium in Mixed Oxide Fuel in Light Water Cooled 

Reactors" (GESMO) (NUREG-0002), in so far as it applies to 

reprocessing itself. We also need to look at the 

arguments in "Nuclear Power Issues and Choices" (Ford 

Foundation Report), and ERDA 76 121 "Benefit Analysis of 

Reprocessing and Recycling LWR Fuel". The Co-Chairmen 

suggest that after the Sub-Group has discussed these 

documents, it might be appropriate for the Japanese/British 

secretariat to draft a paper summarising our discussion 

and giving agreed criteria. 

Task 6: to_evaluate economic^ environmental. £ n^ saf_e_ty 

asp_ects_ and definJ t_ion_of resuJLtincf waiste 

The completion of this task must await the assembly of 

information as outlined above under Tasks 3 and 5. 
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However, in the short term a def in i t ion of the term "waste" 

from a reprocessing plant i s required to give to Working 

Group 7. Since t h i s i s required urgently, the Co-Chairmen 

suggest tha t the UK/French delegations be asked to 

collaborate on the preparation of a su i t ab l e , short factual 

paper for us to discuss before i t i s sent to Working Group 7. 

Task 7: to_judcje_the_degree of^r^J:ife£at:ioji_resi_sJbance 

In the opinion of the Co-Chairmen, a substantive consideration 

of t h i s task as i t r e la tes to the base case reprocessing 

plant must await the establishment by the Technical 

Co-ordinating Committee of technical c r i t e r i a which are to 

be used to judge p ro l i fe ra t ion res i s t ance . 

However, in the interim, because t h i s i s the centra l core 

of our en t i r e work programme, the Co-Chairmen suggest that 

i t i s important tha t we make as much progress as poss ib le . 

In pa r t i cu l a r , i t seems important that we should, a t the 

very l e a s t , quantify the problem. To the knowledge of the 

Co-Chairmen nobody has yet suggested that the relevant 

factor in pro l i fe ra t ion considerations is the t o t a l amount 

of plutonium in the world. This i s because much of th i s 

plutonium i s e i the r inside reactor cores or i s so closely 

associated with high levels of rad ioac t iv i ty that the 

plutonium can be regarded for a l l p rac t i ca l purposes as 

" inaccess ible" . Tf th i s idea i s generally accepted by 

the Sub-Group, then we need to del ineate the appearance of 

plutonium in the fuel cycle in a l t e rna t ive forms. These 

matters are of v i t a l importance to Sub-Group B as wel l . 
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The Co-Chairmen wi l l ask the Japanese/Bri t ish s e c r e t a r i a t 

to write a paper for discussion by both Sub-Groups 

describing in a quai •_ ' .tative manner the way the a l t e rna t ive 

forms of plutonium appear in the various stages of the 

fuel cycle. 
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Alternative Schemes for Reprocessing 

The next set of tasks we have to consider are concerned 

with alternative schemes for reprocessing. Our studies 

should include:-

(i) co-processing 

(ii) partial processing 

and the specific tasks under this general heading are set 

out as follows:-

Task 8: to^denti^fy^ £0£si :b2e_aj :ternat^ive_rep£oces_sing 

methods^ or_mod_ifj1caiti;ons_to exiLst^ing_proces_se/s_which may 

be_more £rol_ifercition £ e £is . tan t than_ the_cur ren t 

i_ndus_trjLcil_pJLants 

The Co-Chairmen suggest t h a t t h i s w i l l obviously be a 

major task for the Sub-Group. They the re fo re i n v i t e 

p a r t i c i p a t i n g coun t r i e s to submit t e chn i ca l papers g iv ing 

d e t a i l s of p o s s i b l e a l t e r n a t i v e reprocess ing methods which 

they th ink should be cons idered . The s t a t u s of a l l 

c o n t r i b u t i o n s in t h i s area should be c a r e f u l l y def ined and 

suggest t h a t they might be any of 

(i) an o f f i c i a l s ta tement of governmental p o l i c y ; or 

( i i ) submitted with governmental approval ; o r 

( i i i ) the opinion of the i n d i v i d u a l exper t s concerned. 

The Co-Chairmen are anxious to i d e n t i f y a t as e a r l y a s t age 

as pos s ib l e those a l t e r n a t i v e reprocess ing schemes which 

are t e c h n i c a l l y f e a s i b l e . They the re fo re ask a l l c o u n t r i e s 

t o give urgent thought t o t h i s ma t t e r . To a s s i s t 

cons idera t ion of t h i s topic they have i n v i t e d the 

J a p a n e s e / B r i t i s h s e c r e t a r i a t to prepare an i n i t i a l paper . 

A paper on t h i s subject, has a l so been offered by the USA. 



Task 9 : to_identify_ desirable re sear ch_and_development 

(including, where appropriate , possible in te rna t iona l 

col laborat ion) , taking in to account lead time and t o t a l 

investment required, to es tab l i sh such methods with the 

necessary technical confidence. 

The Co-Chairmen suggest t ha t , in p rac t ice , t h i s wi l l not 

be a task dist inguishable from Task 8 because a l t e rna t i ve 

reprocessing methods must inevi tably involve a descript ion 

of the research and development necessary to es tab l i sh them. 

Task 10: to_evaluate economi^c^ environmenta^^energy 

re£ource_utiJLization_and_sa^ety aspects and def in i t ion 

of_the_result:ing_was_te 

Task 11: to_evalu<3te t:he i_ro£l.icat:Lons_o£ c.ontenuity_of_ 

technolog^y_and_impact on_oye£al^_nu5:learjDr^grammes_ 

Task 12: to_jud£e_the_degree of__proKf_er_ation_ res instance 

Clearly these tasks must await the completion on Tasks 8 

and 9, but the Co-Chairmen suggest tha t a l l these matters 

be evaluated by making comparisons to the base case referred 

to in Task 3, so that the comparison can be as d i r ec t as 

possible . 



C. Alternative Institutional Arrangements 

Our final area of work involves alternative institutional 

arrangements and our studies should include:-

(i) reprocessing with improved safeguards; 

(ii) use of reprocessing facilities in other countries; 

(iii) multi-national/regional fuel cycle centres. 

Task 13: t.°_ccmsic3er legal_ and P_olLi.ti
c_a.l aspects and 

thos£ of_publi£ accep_tcmce 

Task_ 14; to_assess managements econom_ic_and_env;ironmental 

as£e£ts_ 

Task 15: to_review 20̂ s_ib.il.Lties; for jjflul.ti-nat:iona] fue_l 

cycle centres_/_iiicl_uding_exi£tinq IAEA pr_op_os_als 

Task 16; £o_ju_d£e_the_degree of_pr_oliiiferat_ion_r£sistance 

These four tasks are so closely linked together with the 

particular institutional arrangement that the Co-Chairmen 

•-uggest it is likely that they will need to be considered 

in parallel. The Co-Chairmen invite any contributions on 

this subject from participating countries, on the same 

basis as summarised in Task 8. However, in order to initiate 

consideration of these topics they propose to invite the IAEA 

to make presentations/ which are relevant to both Sub-Groups 

A and B as follows:-

(1) experience and plans for applying safeguards to 

existing and proposed reprocessing plants; 

(2) IAEA work on regional fuel cycle centres; 
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(3) proposals from the IAEA on improved institutional 

arrangements. 

A paper on institutional alternatives has been offered by 

the U.S.A.. 
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ANNEX 1 

TOPICS AND ASSESSMENTS REMITTED TO 

SUB-GROUP 4A FOR STUDY 

(1) Currently conceived reprocessing ~m a 

full industrial scale 

Assessments 

- to list the stated requirements for industrial scale 

reprocessing of thermal reactor fuel; 

- to collate individual national plans with respect to 

reprocessing; 

- to identify the "base case" industrial reprocessing 

plant based on current technology; 

- to consider resource utilisation and energy supply 

aspects taking account of security of supply; 

- to identify the criteria and basic data to be used for 

environmental and economic assessments; 

- to evaluate economic, environmental and safety aspects 

and definition of resulting waste; 

- to judge the degree of proliferation resistance. 

(2) Alternative schemes for reprocessing 

Studies should include:-

(i) Co-processing 

(ii) Partial reprocessing 

Assessments 

- to identify possible alternative reprocessing methods 

or modifications to existing processes which may be 

more proliferation-resistant than the current 

industrial plants; 
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- to identify desirable research and development 

(including, where appropriate, possible international 

collaboration), taking into account lead time and 

total investment required, to establish such methods 

with the necessary technical confidence; 

- to evaluate economic, environmental, energy resource 

utilization and safety aspects and definition of 

resulting waste; 

- to evaluate t-he implications of continuity-of 

technology and impact on overall nuclear programmes; 

- to judge the degree of proliferation resistance. 

(3) Alternative institutional arrangements 

Studies should include:-

(i) Reprocessing with improved safeguards 

(ii) Use of reprocessing facilities in other countries 

(iii) Multi-national/regional fuel cycle centres. 

Assessments 

- to consider legal and political aspects and those 

of public acceptance; 

- to assess management, economic and environmental 

aspects; 

- to review possibilities for multi-national fuel 

cycle centres, including existing IAEA proposals; 

- to judge the degree of proliferation resistance. 
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