
International 
Nuclear 
Fuel 
Cycle 
Evaluation 

\(\i)^'1o3'i 

INFCE 

BIPCS/DEP/WG.2/20 

PROLIFERATION IMPLICATIONS OF URANIUM 

ENRICHM^TT TECHNOLOGIES 



PROLIFERATION IMPLICATIONS 

OF 

URANIUM ENRICHMENT TECHNOLOGIES 

February 1979 

Paper to be submitted to INFCE Working Group 2 

by the delegation of Japan 



1. Foreword 

A comparison of nuclear proliferation resistance among 

the uranium enrichment technologies was made in the French 

paper submitted in October, 1978. The comments which the 

Federal Republic of Germany, Netherland and United Kingdom 

have made on this comparison were distributed in December, 

1978. 

Taking into account the efforts of these countries, 

Japan, in this paper, will present its own view. This analysis 

is made for the work in HG2 and we sincerely hope to receive 

comments from other member countries. 



2. Positions for Assessment 

First of all, it is important for consideration of 

nuclear proliferation with regard to the enrichment to 

distinguish production of HEU by countries possessing the 

technology from that of countries not possessing it. For 

it is most likely that technology holders produce HEU by 

using their own facilities, while non-technology holders 

have to go all the way to acquire the technology with great 

difficulty. 

Therefore, for the technology holders, an application 

of safeguards measures to enrichment facilities will become 

an important aspect for the comparison. On the other hand, 

difficulies of acquisition of each enrichment technology 

and construction/operation of facilities will be an 

important aspect for comparison for nuclear proliferation 

activities of non-technology holders. 
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3. Comparison 

3.1 Nuclear Proliferation Activities of the Non-technology 

Holders 

In order to get weapon-usable HEU through producing 
for the non-technogy holders 

it in their countries, it is necessary.to gather informations 

on the technology, to carry out R & D activities, to manu

facture the equipments, to construct facilities and to 

Operate them. The level of difficulty of those steps 
a 

varies depending on characterics of enrichment technology. 

Table 3.1 shows comparison of each technology from 

each step. 
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Table 3.1 Difficulties of HEU Production by 

Non-technology Holders 

Gaseous 
diffusion 

Centri
fuge 

Aero
dynamics Laser Chemical 

Difficulty in 
obtain:ng infor
mation (Confiden
tiality of infor
mation) 

A O X 0 O 

Difficulty in 
manufacturing 
equipments 

o © 0 © O 

Difficulty in 
constructing 
facilities 

© O ® X O 

Difficulty in 
operation 0 © *1 0 A @*2 

© > 0 > A > x 

*1 mainly due to large number of 
components 

*2 mainly due to cfiticality problems 
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3.2 Diversion of the Declared Facilities in Technology 

Holders 

In this case, we will discuss the diversion of 

declared LEU producing facilities and attached clandestine 

cascade. 

1) Batch Recycle 

For batch recycle, the production period of HEU can 

be an indicator of proliferation resistance. 

Table 3.2 Period of HEU Production by Batch Recycle 

Gaseous 
diffusion 

Centri
fuge 

Aero
dynamics Laser Chemical 

Period required 
for HEU production 
by batch recycle 

0 A O X ® 

© > O > A > x 

However, this period of HEU production by batch 

recycle does not always have to do with the proliferation 

resistance level of technologies. Because, the activities 

of rearrangements of piping and construction of special 

recovery devices which can control criticality can be 

easily detected through inspection with appropriate 

frequency. 

2) Clandestine Cascade 

i) An observation is made on the case when clandestine 

cascades are installed in a large scale commercial 
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facility and when nuclear materials used in the 
are diverted 

commercial facility.. We should consider whether this 
A 

diversion can be detected by material accountancy. 

As enrichment facilities, unlike other fuel cycle 

facilities, are required to be continuously operated, 

there are certain difficulties in taking inventory. In 

other words, it will be difficult to distinguish 

deviation of inventory in the cascade (this is inyitable 

in the process of handling continuous flow of material 

and errors in measurement from diversion. 

However, there are some possibilities of detecting 

diversion by examining the anomaly of MUF which is 

measured by material -accountancy. 

ii) Illegally produced HEU must be transferd out of 

facilities. Containment and surveillance play an 

effective role to deter the illegal transfer. If 

containment and surveillance are fully applied, it will 

be possible to detect the transfer of HEU from every 

type of facilities. 

It is understood that weapon-grade HEU must be 

enriched to over 90%. On the contrary, commercial 

facilities produce at most 5% enriched uranium. There 

fore it is much easier to detect unreasonably highly 

enriched uranium in the commercial facility. 
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