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CONTR:> H'JTION FRANCAISE 

Objet : INFCE - U.S. contribution to assessment of Proliferation 
resistance (W.G. 4,5, 8) 

La Delegation francaise a pris note avec int*ret de la contri 
bution ara§ricaine mentionnee ci-dessus et pense utile de presenter ses 
premiers commentaires qui ne pr€jugent pas toutefois du contenu d'Sven-
tuelles contributions ultSrieures de sa part sur ie sujet. 

Sur un plan g£n€ral, une comparaison globale d'un cycle par 
rapport 3 un autre sous 1'angle de la non-proliferation 3 1*exclusion 
de tout autre aspect r.e nous semble pas forcement 1'approche la plus 
pertinente. 

La prise en compte d'autres facteurs tels que les facteurs 
e'conorniques, 1'impact sur l'environnement ou les conditions dans les-
quelles ces cycles vont se d§velopper parait en tout cas necessa.ire si 
l'on voulait proegder § une comparaison aussi globale. Ceci senblerai-
mieux correspondre 3 la lettre du communique' de Washington. 

On pourrait Sgalement examiner dans chacun des cycles les 
phases susceptibles de soulever des difficultSs sous 1'angle de la 
proliferation et d'€tudier comment minimiser les risques mis en evi
dence. 

La Delegation francaise examin&ra ?.'opportunity de developpcr 
les considerations precedentes dans une contribution ultgrieuie. 
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Le 16 Octobre 1978. 

FIRST FRENCH COMMENTS 
ON U.S. CONTRIBUTION TO INFCE 

WORKING GROUPS 4,5,8, 

ENTITLED 

"PROLIFERATION RESISTANCE ASSESSMENT OF NUCLEAR SYSTEMS? 

I.- GENERAL COMMENTS : 

I.- In the third paragraph of the introduction, it is 

said that the possible threats considered in the paper include 

possible subnational misuses and actually this aspect is always 

present in the paper, sometimes predominantly. This fact introduces 

in the study an important bias which should be corrected. It is 

true that subnational threats are important elements to be taken 

into consideration when choosing a fuel cycle, but they are, and 

must be kept, quite separate from the problems of non-proliferation 

It is thus essential that, if INFCE wishes to present consideration: 

about prevention of subnational threats, this be done in documents 

quite separate from those dealing wh.ith non-proliferation problems, 

2.- Paragraphs B of the introduction states that the 

paper "expresses the proliferation resistance of nuclear power 

systems in terms of the activities necessary to acquire weapons-

usable material via thc»e systems". Such an exclusive approach 

may be relevant for the prevention of subnational threats, but is 

quite "ueRticmable for a non-proliferation assessment. The fronch 



delegation does not wish to present its own approach in these 

first comments to the US paper, but only to underline that such 

an approach should, in its opinion, take more into consideration 

the possible proliferation strategies of the Governments, and 

their relations to international commitments and safeguards systems 

3. As an illustration to the preceding comments, it is 

to be noted that, in several places, the appreciation of more or 

less proliferation-resistance is explicitely or tacitely considered 

as directly linked to a greater or smaller delay or cost, without 

introducing any concept of theshold, whereas it is a well-known 

fact that, for a Government willing to develop nuclear weapons, 

only such threshold in terms of expenditures and delays, and not 

marginal differences are really significant, and that they have 

to be related to the political risks of detection by international 

safeguards. In this respect the diversion of weapons-grade nuclear 

materials present in a safeguarded fuel cycle, which is evidently 

for subnational groups the best path, would probably not be 

considered so by a Government, because of the greater risk of 

detection due to the concentration of safeguards activities on 

such materials. 

II.- PARTICULAR COMMENTS. 

The following comments are presented whthout looking 

for a logical grouping, but following the order in which they 

arise when reading the US paper. 

4.- The second paragraph of II.A, on page 6 mentions 

the once-through system as being the "existing" system. Such a 

presentation is not correct, as, although for the time being 

very little reprocessing is being actually performed, it can 

not be said that Utilities or Governments developing the light 

water reactors have chosen a "once through system". On the 

contrary, most of them consider reprocessing as a necessary 
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part of the cycle for the recovery of fissile material. 

This attitude was the one of the former U. S. A. E. C. 

when it successfully recommended the light water 
reactors system to other countries, and namely to European 

countries. 

5.- On page 9, paragraphs related to "L.W.R. only" 

state that the construction of out-of-system reprocessing faci

lities or enrichment plants" may be subjact to detection , and 

that their construction "would legally have to be declared" if 

the country is subject to full scope safeguards. Writing down 

these evidences in this place, while similar ones are not repeated 

in other places of the paper, give wrongly the impression that 

such detection is likely, or that the existence of a full scope 

safeguards would actually be an obstacle for a potential proli-

ferator Government. 

6.- Page 10, under "Summary of Reference Once-Through-

System", it is stated that the greater risk arises when the poten

tial proliferator already had an uranium enrichment plant. This 

seems questionable, as the construction of a clandestine reproces

sing facility, followed by the diversion of irradiated fuel 

elements, would probably involve less political risks for the 

proliferating Government than withdrawing an enrichment plant 

from safeguards . In addition, this statement does 

not take into account the fact that enrichment plants based 

on some technologies can not be adapted to produce H E U. 

7.- The last paragraph of page 10 states that 

"the once through cycle possesses relatively high barriers to 

proliferation at this time". This statement seems implicitely 

linked to the one in the preceeding paragraph, that "few countries 

are expected to have uranium enrichment plants as part of their 

nuclear power system "in the near term, that is to say that 

it would be enly valid in this case. This presentation has 

a lack of parallelism with the ones for other fuel cycles, and 

namely L M F B R where it is not at all underlined that in the 

near term very few countries are expected to have cuch reactors 

and their associated cycle. 
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If one wants to stick to the facts, tne only conclusion which can 

be driven for the long ra^ya, is that the time from removal of 

spent fuel to the availability of .sufficient material for an 

explosive may be in the order of weeks, and the cost of tens of 

millions dollars. 

8.- On the same page, under "Improved International 

Safeguards" it is stated that "a substantial advance in proli

feration resistance would be afforded by wider acceptance of 

full-scope safeguards, and, insome cases, by strengthening 

implementation of safeguards..." It is not the place to discuss 

here the validity of this statement, but it is clear that, if 

valid, it could be repeated for all fuel cycles without exception 

and one sees no reason to make it especially for the once-through 

systems. 

9.- Page 13, under "observation", it is said that the 

current level of proliferation-resistance could be retained by 

limiting the number of enrichment facilities and emphasizing 

cooperative arrangments. This does not take into consideration 

that different enrichment technologies have different prolife

ration-resistance and is in contradiction with statements made 

on page 8 of the same paper according to which proliferation 

through an out-of-system reprocessing facility would be cheaper 

and shorter than through an out-of-system enrichment plant. 

10- The third paragraph on page 14 related to the 

use of slightly-enriched uranium in a CANDU, does not state 

clearly if such a use would be a positive or negative factor 

for proliferation resistance. In other points of the paper as 

well the question whether in the opinion of the authors the 

use of more or less enriched uranium is a positive or negative 

factor of proliferation-resistance remains doubtful and should 
* 

be clarified. There seems to be conflicting views between the 

Interest of enrichment for sparing uranium in the long range 

and thus delaying the introduction of fact breeders, and the 

wish to limit the dissemination of enrichment technology. 

Moreover the proliferation potential of CANDU reactors 

seems to have been underestimated. A part from utilization of 
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heavy water, on line refueling makes the safeguarding of fuel 

assemblies non only more complex but also more difficult. Further

more the possibility of discharging fuel assemblies at low burn 

up leads to a production of plutonium and easier to extract 

by reprocessing. 

II.- Page 15 : In HTR uranium-thorium cycles, it seems 

difficult to avoid production of chemically separable fissile 

material, either plutonium or 233 uranium. Furthermore, utili

zation of 233 U denaturated by 238 U as fuel material leads to 

lower conversion ratios thus questioning one of the principal 

advantages of these advanced converters. 

12.-. In page 16, last paragraph, it is stated that 

some programs "are not subject to I.A.E.A. safeguards, and some 

jssame-"a complete in-country fuel cycle while others do not". The 

first part of the same sentence is included in page 28 concernine-

thermal recycle. But nothing similar is said concerning the 

once-through system, where it is even more true. This shows some 

lack of coherence in the presentation of the paper, and could wror 

gly give the impression that differences in the political status 

of safeguards may have a link with the fuel cycles developed. 

Other examples of such distortions in the presentation could be 

given. 

13..- Pages 18and 19 discuss significant proliferation 

activities of LMFBR, as if the development of such reactors in 

a country having no thermal reactors was a realistic assumption. 

In fact such development will always coir.e late after the develop

ment of a significant thermal reactor program. Accordingly the 

proliferation-resistance of L M F B R is not to be compared to 

the proliferation resistance of the first thermal reactors to bt> 
9 

built in a country but to the proliferation resistance of a ther .: 

reactor park of tens of thousands megawatts, some of them ope

rating for mors than ten years. The comparison is thus to be 

done mainly between the comparative efficiency in the long range 

of safeguarding plutonium in a L M F B R or in fuel element 

storage ponds, including the political likelyhood of the storage 

of the spent fuel of such important programs, out of the 

country. Contrary to v/hat is true for possible subnational 

diversion, the greater proliferation risks are in the storage 
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stages and not in the. process stages. Accordingly it seems 

more advantageous to have Plutonium concentrated in well-

safeguardec! productive activities which can afford bearing 

the cost of efficient safeguards, than in dispersed storages. 

14 .- The Chapter "Comparisons" starting on page 

37 should take into account the preceding general and parti cui; 

comments. Essentially,such comparisons should start from an analysis 

of possible proliferation strategies of Governments, taking 

into account the existence of I.A.E.P. safeguards and their 

possible improvements. It should namely question what seems to 

be an underlying assumption in the paper, i.e. that prolife

ration risks are in direct relation to the presence of weapons-

grade material in the cycle. This assumption derives itself 

from another, which is the likelyhood of a Government deciding 

suddenly to proliferate and able to construct credible weapons 

with little financial means and within a few weeks or months 

from such decision. Such case has no precedent in the past and 

very little likelyhood in the future. On the contrary such 

programs have to be prepared a long time ahead, with important 

financial means, and with a constant effort to minimize the 

political risks. It is clear that a comparison ori such a 

basis would lead to conclusions somewhat different from those 

resulting from a study where considerations of prevention of 

subnational theft have been mixed with non-proliferation 

considerations. 

15.- The second paragraph on page 38 states, 

without any prior demonstration, that measures to increase pro

liferation-resistance through more effective safeguards 

techniques and cooperative arrangements would be technically 

more difficult and institutionally more complex for L M P B R 

than for once-through systems. This seems very questionable, 

especially when taking Into consideration the development of 

natural uranium reactors or the safeguarding of national spent 

fuel storages, the creation of international ones, the safeguai:t; 

ing of such storages having to take into consideration their 

unlimited duration. 

16.- The first sentence of the last paragraph of 
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page 38 is a good illustration of the kind of sentence which, gram

matically true, is in fact misleading for the reader. Why should 

one compare in a single sentence the once-through cycle with limited 

deployment of enrichment facilities, to the L M F B R system with 

uncontrolled deployment of enrichment facilities and not the once-

through cycle with uncontrolled deployment of enrichment facilities, 

to the L M F B#R system with a limited deployment ? 

17.- Considering only the content of the U S paper as 

it is, one conclusion appears which is not mentioned in the 

comparison of reference systems. It is that there is in practice 

very little difference - if any - between the various systems as 

regards the period from the time material was first removed from the 

fuel cycle until weapons-usable material was available. It could 

be as short as a few weeks for the once-through system (see page 

8, last but one paragraph) and "could range from days to weeks, 

or possibly even hours" (page 18 second paragraph) for L M F B R. 

But, it is recognized (page 9, third paragraph) that in the case 

of once-through cycle "the time from the diversion to its detec

tion by international safeguards could conceivably be on the 

order of many weeks or even month", whereas, because of the 

greater concentration of the product, Infcirc 153 would allow 

I.A.E.A., on I. M F B R, an intensity of inspection effort which 

would certainly permit the detection in a much shorter time. 


