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No technical fix to a political problem 
THE International Nuclear Fuel Cycle Evaluation ended on 
29 February with a plenary session that adopted the reports of 
all the study groups. Hermann Bondi (right) Chief Scientist at 
the UK Department of Energy and leader of the British 
delegation to INFCE, assesses its work 

THE INFCE reports naturally reflect many 
points of view, yet they were unanimosly 
agreed. Some countries had suggested 
'technical fixes'; some claimed that energy 
independence was necessary, and that the 
whole argument about non-proliferation 
was just a device to keep a vital new 
technology firmly confined to the most 
advanced states. But it was agreed that 
there is no technical fix to the political 
problem of proliferation. There is no fuel 
cycle that presents no such risks and 
dangers. On the other hand the working 
groups looked closely at the sensitive areas; 
how they could be made less risky, what 
could be done to improve their security, 
and what institutional measures could be 
evolved which would further increase 
international re-assurance. 

I concentrate on four areas: the 
availability of nuclear fuel, the economics 
ofthe fuel cycles, the risks of proliferation, 
and the terms and conditions of nuclear 
supply agreements. Safety and 
environmental questions were not 
addressed in any great detail. 

INFCE assumes a fairly high rate of 
growth in nuclear generating capacity. 
Compared with about 125 GW of capacity 
today, INFCE projects 850 to 1200 GW in 

Background and 
participants 

INFCE was set up in Washington in 
October 1977, in response to heated 
disagreements between states over the 
nuclear fuel and technology trade. In 
particular, President Carter had aroused 
anxiety among developing nations in April 
that year when he called a halt to the 
separation and use of plutonium, implying 
the deferral of reprocessing and 
confinement to a once-through cycle. 

Sixty-six countries took part in the 
discussions; industrialised and developing; 
weapons and non-weapons states; East and 
West; nuclear suppliers and customers; 
those that had signed the N on
Proliferation Treaty and those that had 
not. Five international organisations also 
took part. The Evaluation was not, 
however, a negotiation. The Organising 
Conference set up eight working groups, 
linked by a Technical Co-ordinating 
Committee. 
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the non-Communist world in 2000, and 
1800 to 3900 GW in 2025. With use of the 
once-through cycle and on its high 
projection of growth, INFCE concludes 
that the lifetime uranium requirements of 
the reactors installed and in operation by 
2000 will approach current estimates of 
known uranium resources (5 mTU). These 
figures have been criticised, notably in the 
US, for being unduly pessimistic about 
uranium availability. 

But the figures are not everything. 
INFCE rightly stressed that the 
uncertainties in these forecasts are great -
not just in the prediction of nuclear 
demand and of the extent and accessibility 
of geological reserves of uranium. The 
uncertainties in the political availability of 
uranium are greater perhaps than for any 
other commodity. The message is simple. If 
countries are to be confident that there will 
be enough uranium to fuel their reactors 
over the next 30 to 40 years, acceptable 
solutions to political and environmental 
problems limiting the exploitation of 
uranium must be found, new sources of 
uranium must be discovered and 
brought into production, and reactor 
strategies that conserve uranium must be 
adopted by at least some of the big users. 

The scope for new discoveries of 
uranium is good. Estimates range from 6.6 
to 14.8 mTU. If these resources can be 
discovered, brought into production, and 
the uranium made available 
internationally, supply should meet the 
requirements of INFCE's perhaps more 
realistic low projection of nuclear growth 
to beyond 2025. But the extent to which 
this will happen is uncertain. The more 
pessimistic a country, and the more 
dependent it is on uranium imports, the 
more likely it is to want to move to the early 
introduction of reactors that conserve 
uranium, such as advanced thermal 
reactors and fast reactors. 

Fast reactors offer the prospect of 
nuclear development eventually almost 
free from uranium supply constraints. So 
while INFCE does not say that the early 
introduction of fast reactors is essential on 
resource grounds, it does illustrate the 
impact of decisions about reactor strategy 
- and their timing - on uranium supply 
and demand. Such decisions, like many in 
energy policy, depend largely on a 
country's perception of its need to be 

insured against uncertainties in fuel 
supplies. 

In discussions on the economic aspects 
of the fuel cycles it became clear that 
considerations vary from country to 
country. No fuel cycle can be said to have a 
universal economic advantage over the 
next few decades. Recycle into light water 
reactors is of only minor economic 
advantage, but may offer the benefits of 
reducing reliance on imported uranium. 
On the other hand, if the capital and fuel 
cycle costs of fast reactors can be brought 
down, fast reactor recycle could offer 
considerable advantages. 

INFCE came to no definite conclusion 
on when the fast reactor would compete 
economically with thermal reactors. The 
uncertainties in the future price of uranium 
and of fast reactors, and regional 
variations in uranium supply, mean that 
countries will take different views about 
when to proceed from thermal to fast 
reactors. 

Much of INFCE's discussion centred on 
two related subjects: how the risk and the 
fear of weapons proliferation can be 
reduced, and how to make nuclear energy 
widely and assuredly available. 

From the start it was recognised that a 
decision to construct nuclear weapons is 
political, and that the misuse of the civil 
fuel cycle is not the easiest or cheapest route 
to acquiring them. INFCE was a technical, 
not a political evaluation. The reports, 
therefore, look only at the way in which a 
civil nuclear programme might help a 
country make a nuclear explosive. 

The misuse of fuel cycles that involve the 
handling of large quantities of weapons
usable material - not just plutonium, but 
highly enriched uranium (HEU) or uranium 
233 - might offer a path. But discussions in 
the Working Groups and in the TCC 
showed that comparisons between the 
proliferation risks of the various fuel cycles 
were extremely complex. How, for example, 
does one assess the relative proliferation 
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Refuelling the UK's Prototype Fast Reactorat Dounreay, Scotland. Facilitating supply of 
this fuel (plutonium oxide) without risking weapons proliferation was one of INFCE's 
major concerns 

risks of the various fuel cycles were 
extremely complex. How, for example, 
does one assess the relative proliferation 
risk of an enrichment plant, which 
produces HEU for a research reactor, with 
that presented by spent fuel (which 
necessarily contains plutonium) stored in 
ponds where it becomes increasingly 
accessible as its radioactivity decreases? 

INFCE concludes that the proliferation 
risks of fuel cycles cannot be compared in 
the abstract, but depend on the specific 
arrangements. No single judgement about 
the relative risks of proliferation can be 
made which will be universally and 
permanently valid. The reports look at 
those fuel cycle activities that are sensitive 
and concentrate on measures to reduce the 
risks of proliferation arising from them. 

INFCE examines the various technical 
options for reducing the proliferation risks 
of the back end of the fuel cycle. Measures 
to reduce the presence of weapons-usable 
material in separated form in the fuel cycle, 
such as the co-conversion of the uranium 
and plutonium solutions produced at 
reprocessing plants directly into mixed 
oxide; measures to use radioactivity to 
protect these materials from diversion, for 
instance, by spiking fuel with high energy 
gamma emitters; and measures to protect 
them by the use of physical barriers, such as 
providing extra containment around 
reprocessing plants. 

Measures using radioactivity as a 
protective barrier not only involve 
considerable environmental and economic 
penalties, but also make safeguards more 
difficult because of the material 
accountancy problems created by the 
intense radiation. The other measures, 
though perhaps desirable for future plants, 
turn out by themselves to have only a 
limited influence on proliferation risks. 

INFCE thus could not identify any 
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potential technical fixes in this field, but 
stressed that research reactors could and 
should be converted to require only 
uranium of low enrichment. This was the 
only useful technical measure emerging 
from a full discussion of the proliferation 
risks arising so seriously in enrichment. 

More promising are institutional 
measures. Multinational fuel cycle 
ventures can offer a country seeking fuel 
cycle services a more economic way of 
meeting their needs, and are a potentially 
useful measure for reducing proliferation 
risks. INFCE points that a first step 
towards such institutional arrangements 
would be for countries with large fuel cycle 
facilities to offer services to others. This 
would help postpone the need for the latter 
to build their own fuel cycle facilities. 

But perhaps the most promising 
institutional measure is a scheme for 
international plutonium storage so that 
plutonium was only stored under 
international supervision and released 
solely for safeguarded peaceful uses . This 
could have important non-proliferation 
advantages and INFCE applauds the work 
being done in the International Atomic 
Energy Agency to establish such a scheme. 

The central feature of the non
proliferation regime, however, is the 
network of agreements, generally 
implemented by the IAEA by which states 
accept the international system of 
inspection or "safeguards" on their 
nuclear activities. INFCE sees no problems 
with the techniques applied to existing 
operating plants, but foresees an important 
need for development work on the 
techniques for safeguarding plants 
handling large quantities of weapons
usable material. A crucial point is the need 
for security objectives to be considered at 
the design stage of any plant. 

One thing, however, that INFCE does 
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not go into is how to win wider acceptance 
of safeguards, mainly because this is a 
political question not in INFCE's remit. 
But there is an area ofINFCE's work which 
may provide part of the answer. Working 
Group 3 was devoted to the question of 
how to improve "assurances of supply" -
assurances that once a nuclear supply 
contract has been signed, neither 
government will interfere in its 
performance. In recent years some 
suppliers, notably the US and Canada, 
because of growing worries about 
proliferation, have cut off previously 
agreed supplies. This has reduced the 
credibility of such arrangements, and has 
tended to make customers more 
determined to make themselves self
sufficient in nuclear supplies and services in 
the long run. 

Working Group 3 has looked at the way 
in which suppliers can be given confidence 
that their non-proliferation concerns can 
be met, while at the same time giving 
customers the confidence that their 
supplies will not be interrupted. This is the 
central theme of non-proliferation policy, 
and the strength of feeling among the 
developing and other customer countries 
about their need for nuclear energy makes 
its solution of crucial importance . 
Working Group 3 suggests that a consensus 
on the non-proliferation conditions of 
supply could first be expressed in 
"common approaches" to bilateral 
agreements, which might later evolve into a 
more formal multilateral agreement on the 
terms and conditions of nuclear trade. 
These ideas should be followed up, and the 
IAEA offers an ideal forum for doing so. 

The findings of INFCE do not reflect 
only the views of a few large industrialised 
nuclear countries. The Evaluation has 
respected the views of the countries with 
small nuclear programmes, the customer 
and developing countries. 

Looking at the resource arguments, it 
describes the reasons why countries wish to 
keep open the option of plutonium recycle. 
Looking at the economic arguments, it 
shows why many countries look ahead to 
fast reactors so as to extract the maximum 
energy value from limited uranium 
resources. Looking at non-proliferation 
questions, it shows how pointing accusing 
fingers at different fuel cycles or seeking 
alternatives can uselessly divert attention 
from the more fruitful task of improving 
safeguards and creating suitable 
institutions. And finally, it suggests how 
work towards an improved consensus on 
the conditions of nuclear trade would both 
promote the aims of non-proliferation and 
help ensure that nuclear energy is available 
to meet the world's energy requirements. 

It is a triumph of common sense and of 
common purpose that the very wide cross 
section of countries represented in INFCE, 
created by the US initiative, could arrive at 
this consensus, which while in no way 
underwriting the original American 
specific measures, points a way forward. 0 
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