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Introduction

During a recent nuclear fud industry meseting in Berlin, we were invited to give a
presentation on the reduction of the risks associated with the uranium enrichment
market. We therefore have the opportunity of giving our views on this subject.
Indeed, risk assessments vary greetly between dectricity companies, suppliers of
sarvices, paliticians, financiers, etc. And the issues are further complicated by the
fact that, as the points raised in previous sessons show, we are now approaching a
critical moment for the long-term future of nuclear power.

Therefore, instead of subjecting you to an ambitious, and presumptuous, analyss
of the ways of reducing the risks associated with the market, | have decided to
samply give you my own views about the market.

However, as it is wdl known that market harmony is rardly a stable Stuation, |
will mention a few issues that may represent risk factors for the enrichment
industry, and nuclear engineering in generd.

What isthe current Stuation?

a. Wha isthe market for enrichment? And what are its perspectives?

As can be seen from Figure 1, the market will be growing deadily, a an
average rate of 0.5% per year, for 20 to 25 years. This corresponds to the
current population of light water reactors and to projections that | consider
prudent concerning the congtruction of new reectors, particulaly in Asa
There is obvioudy no dlowance for any mgor events, which might cdl into
question the very exigence of the nuclear industry. Subject to this lagt
reservation, it can be taken that the future is clear, enabling dl those involved
in enrichment services to plan ahead on asolid basis.

b. Who are the players, and what do they expect of the market?
The nuclear generating dectricity companies, who are now less numerous

and, as a result of deregulation of the markets, are now more concerned
with more cogt- effective operation of their means of production.
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In my opinion, what they are seeking is:

- to have the assurance of reliable supplies in the short and long term,
guaranteeing that their reactors can be operated; and

- to have the assurance of supply at competitive prices, in other words,
there must be competition between enrichment services suppliers.

The enrichment companies these are Sx in number, and four srongly
dominate the market. It must be emphasized tha, now most of the Russan
Federation has joined the free market economy, its internd market has to
be viewed as part of the worldwide one:

a MINATOM operates four plants and is controlling the source of the
Russan HEU ded. MINATOM supplies a least 40% of the tota
SWU needs including the HEU. MINATOM s willing to increase its
market share mainly in Western Europe and in Asa.

b. USEC operates the Paducah plant and is the exclusve US agent for
the achievement of the HEU dedl.

c. URENCO operates three plants in the European Union and is
currently increasing its capecity.

d. EURODIF operatesasingle plant in Pierrelatte in France.

There ae a totd of 12 enrichment plants representing a theoretica
ingdled capacity of 46 million SWUs, the actud production capecity is
40 million SWUs, which is sufficient to cover the requirements of more
than 440 reactors. In 2000, the world demand corresponding to light water
reactors was estimated at 37 million SWUs.

Politics plays an important role in this sector of activity. The main reasons
for which it intervenes are to ensure non-proliferation and security of
supply. The very exigence of EURODIF owes much to the desre of
certain dates to possess the necessary means to achieve independence
from the USA in the padt.

C. The dtuation is summaized in Figure 2, which indicates the geographica
distribution of the market in 2000.

What does it show?

It shows where the demand is located. More importantly, it shows how the
four main suppliers of enrichment services operate. It should be noted that
each geographicd area varies greatly in the way the market is divided up,
dealy illugrating the will of the political authorities to monitor and, in some
cases, regulate the Situation.

This can be seen from the following examples:
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In Europe, the Euratom Treaty, and the policy of the Euratom Procurement
Agency resulting from its goplication, provides for the monitoring of the
security of supply to ensure that supplies of Community origin reman a
adequate levels, while ensuring dso that the rules of competition are
observed. In the current context, with the eectricity market in the process
of being deregulated, the policy can be said to consst of making security
of supply competible with competitive prices.

The USA has joined Russa in a drive to reduce to the two main nuclear
asnds, focusng on minimizing proliferation risks and reducing the
stocks of excess ex-military fissle materids without delay. Accordingly,
haf of the market has been frozen, until 2013 at least, by the agreement
between America and Russa on Russan militay HEU. The other hdf is
open to competition, on condition that this does not excessvely wesken
the only remaning locd enrichment organization, which could leed to a
protectionist reaction by the DOC.

In Eastern Europe, for historica reasons, the market has been amost
totally cornered by Russan suppliers, and is ill practicaly inaccessible to
foreign ones. The dtuaion crestes a dStuation of mgor commercid
imbaance between, for example, suppliers from the European Union and
Russan suppliers.

The Asan market currently appears to be a very open one, dthough both
Jopan and China cdealy wish to increase thar domesic enrichment
capacities, even at substantial extra cost if necessary.

But if the figures are consolideted a world market leve for esch of the
man suppliers of enrichment services, the market share amounts to
between 15 and 25%, excluding the HEU deal which represents 15% of
the world maket, and which is judified by non-proliferation
congderations of generd interest.

MINATOM 25%
Russan HEU 15%
USEC 18%
EURODIF 23%
URENCO 15%

d. To summarize, there is dearly a predictable and steadily-growing market for
enrichment, with four main suppliers that possess the capecity necessary to
meet the demand of the reactor operators, and an additional resource
corresponding to the Russan military HEU. Each geogrgphicd area has its
own rules enabling the politicdl authorities to supervise and organize the
proper functioning of procurement of the means of producing dectrica power.
And this is indeed the centrd issue, & a time when rdidbility of supply is
becoming akey issuein the energy debate.
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€. The enrichment market thus appears to be a harmonious and stable one, but |
think it is important to emphasze that keeping it so depends on good
principles prevailing, and on the behaviour of dl the stakeholders being both
responsble and condructive. | hope, as everyone probably mugt, that this
Stuation does not change and that:

electricity companies can continue to operate their reactors confidently;
and

the enrichment companies can effectively supply the services required,
while preparing for the future preparations will include putting a
convincing case for the large invesments to be amortized to render
possible dynamic, competitive, worldwide nuclear generating capacity.

f. It therefore appears prudent to raise the question whether there are any risk
factors likdly to upset this balanced stuation.

Are there any risk factors capable of upsetting the current stable market
conditions and creating a state of disorder?

g. The immediate impresson, as | have previoudy mentioned, is that the market
Isin agtate of balance.

Current Stuation
Actual production capecity 40 million SWUs
World requirements 37 million SWUs

In redity, thereisamgor imbaance.

The Western countries, which have a requirement for 31 million SWUs,
only possess a production capacity of 20 SWUs, making them grongly
dependent on Russan indudtry.

Current Stuation
Actual world production capacity 40 million SWUs
World requirements 37 million SWUs
Actual Western production capacity 20 million SWUs
Western requirements 31 million SWUs

Without even conddering the politicd condraints previoudy referred to, by
amply meking a comparison with smilar Stuations where a geographicd area is
dependent on other sources of raw materias for energy, it is clearly apparent tha
thereisindeed arisk factor.

The imbdance is made greater by the differences in market accessihility in
the different geogrephicd aess. The American, Adan and European
markets are accessble to competitors. At the present time, the Eastern
European market is not.

This means tha Wedern requirement bdance is dready ggnificantly
dependent upon Russian ddliveries.
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This dtuation cdls for vigilance by the different players, while the rules of
competition between the suppliers must be complied with.

h. The second risk factor is the contingent failure or disappearance of any of the
players. This could result from indudgtrid, commercid or political problems.
And it could be ether temporay or permanent. It could adso result from
premature termination of the supply of HEU, for whatever reason.

If one of the Western enrichment service providers were to fail or disappear,
what would the supply and demand Stuation then be?

Current Stuation Degraded Stuation
Actua world production 40 million SWUs 30 to 35 million SWUs

capecity

World requirements 37 million SWUs 37 million SWUs
Actua Western production | 20 million SWUs 12 to 15 million SWUs
capacity

Western reguirements 31 million SWUs 31 million SWUs

This table shows that there would be a gap of more than 15 million SWUs
between Western supply and demand, a very worrying situation.

I. A third risk factor is the exposure of a geographicad area to supplies from
outsde it. What is the Stution?

Risk exposureasa % of a Singlesource largest | Foreign supplies largest
total supply (2000) exposure exposure

European Union 45% (Eurodif) 19% (Russia)

USA 50% (Russan HEU) | 50% (Russian HEU)
Asa 51% (USEC) 51% (USEC)

Eagtern Europe & CIS 99% (Russia) 1% (others)

Two zones are widely single source plus foreign supplies dependent, i.e. the USA
and Asia.

It would, of course, be possble to identify other risk factors, but | think that the
three that | have mentioned are the main ones.

What conclusons can we draw?

It is clear that, a the present time, supply and demand are substantidly
baanced, enabling dectricity companies to benefit from dable,
competitive prices. But the Stuation could easily be upset.

For some length of time, the market will need its four main suppliers, and
each must ensure that their output is relidble and their continued existence
can be depended on.
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Anything that disurbs the present equilibrium could have subgtantid
effects amplified by the asymmetry previoudy refered to. Actud
dumping, creating excess capecity or other ill-conceived actions could
result in an initid drop in the price of enrichment, but dso in the possble
dissppearance of a supplier and findly in an unacceptable and
uncontrollable increase in prices, the find outcome of which would be
prejudicid to the entire nuclear power industry.

To avoid such dtuations the following points, in my opinion, need careful
consideration.

All the dtakeholders mugt set in place and maintain market rules ensuring
that dl the dectricity companies ae guaranteed reliable supplies and
prices that remain competitive.

Investments should not be made with a view to creating excess production
capacity.

If investment is made in capacity, due consderation should be given to the
industrid means of enrichment and the requirements in the different
geographica aress.

Political decisons and agreements, such as new programmes to sl ex-
military materids, need to be reached in consultation with the indudrid
partners, and the agreements need to be durable and consigtent with
economic and industridl redlities.

To conclude this section, | would like to dtate that the credibility of the
nuclear industry in the eyes of public opinion necesstaes dl the players
having responsble atitudes and, findly, nucler power being both
dependable and competitively priced for the end users.

What isthe policy of the AREVA group?

Rest assured that | have no intention of making a marketing presentation for the
AREVA group or its COGEMA and EURODIF subsdiaries. (We have a stand in
the hdl for that...).

AREVA, the world leader in the fud cycle is a the sarvice of dectricity
companies and the operators of nuclear reectors, at al stages of the cycle. Its
gods. to supply flexible, reliable services, a competitive prices, and thus prepare
the way for future reactor orders.

This grategy obvioudy applies to uranium enrichment services.
The EURODIF plant, which is now completely amortized, has been the

subject of caeful operaion and maintenance ensuring reliable and
effective functioning for more than ten years.
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AREVA intends to reman in this sector of the fue cycle as a mgor long-
term player, and has therefore set asde the necessary financia resources
for condruction of a new plant to replace the exising one. This plant will
use the centrifuge process.

With regard to the issues | have referred to in this presentation, it is
important to note that AREVA is podtioning itsdf as an active
responsible supporter of the nucdear indusry by involving itsdf in the
mechanisms for controlling and reducing the cost of the kWh by
contributing to security of supply and making a voluntary commitment to
the process of durable development.
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Figure 1. The harmonious market of uranium enrichment sarvices  Vishility on
two decades of world requirements (the average growth rate is 0.5%/yesr).
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Figure 2. The market breakdown.
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