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Background

e A

e Re-organisation of energy supply and the efforts to reduce
greenhouse gas emissions = nuclear energy propagated

# * Uranium as fuel
: — No significant progress alternative fuel cycles and reactors (Gen. 4)

— Fuel base for current nuclear reactor fleet
e availability is basis for expansion capability and reach

— Annual demand ~ 70000 t natural
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Background / Scope of work

= * Rise in uranium prices in 2007 - E
_ | B
— Inflexible market ‘**-

— development of new deposits requires S e a

long lead times > financial risk for ?

potential investors

= * The aim of the work carried out = =

— ldentify structures and main actors of the o —
uranium market.

— Analysis of historical developments.

— Introduction of scenarios to forecast the
uranium market. 20 |

— Comparison of supply scenarios and nuclear - .
growth scenarios f

Source: Euratom Supply Agency
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Methodology (1)

e Data basis

— Annual company reports, official sources

— Amounts & classifications of resources, ore quality, capacity of the
production, historical data, planned developments and expansions

e Detailed assessments of approximately 70 production facilities

s Addlng up the individual Kyzkylkum (N. Kharasan 1) - based on 2007 IR, at 90% capacity
prOduction is a regional Or startup ‘ S;;esn:edproduction “minephaseout
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Methodology (2)

e A

il * Bellshaped curve (Hubbert)

— Describes exponential growth in a
limited (resources) space

— Used for potential approximation
 when no detailed data or
e (currently) no mining takes place

— Limitations of the market and the
infrastructure

— faster reaching the production capacity
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Estimation on US uranium production potential
via Hubbert curve

e Can not completely coincide with the true
4 course of production of a uranium mine
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Resources - Definitions

e Conventional Resources

— ldentified Resources
e Reasonably Assured Resources (RAR)
* Inferred Resources

— Undiscovered Resources

e Unconventional Resources
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Global Distribution - RAR

Brazil
3,9%

Kazakhstan
10,3%

Distribution of RAR <260%/kg,
2009 IAEA/OECD 2010 2,9%

| « About 4.4 million tU <260 S / kg
identified worldwide

e 60% in 4 Countries
P!« more than 90% in 11 Countries
i ¢  20% in a single deposit (Olympic Dam)

South Africa

4,9%

Others ;-.EL

Namibia Russia Ukraine
3,9% 4,5% 3,6%

RAR <40 $/kgu <260 $/kgU
Australia 1179000
Brazil 139900 157700
China 52000 115900
Canada 267100 387400
Kazakhstan 14600 414200
Namibia 157000
Niger 17000 244600
Russia 181400
South Africa 76800 195200 o
Ukraine 2500 142400 ﬁ
USA 472400 :
World Total 569900 4004500

Andere

357300
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Global Distribution — Identified Resources

<40 $/kgU <260 $/kgU
Australia 0 1679000
Brazil 139900 278700
China 67400 171400
Canada 366800 544600 e 6.3 milliontU<260S / kg
Kazakhstan 44400 832100
Jordan 111800 e 65%in 5 Countries
Namibia 284200
Niger 17000 275500 e almost 90% in 11 Countries
Russia 566300 i
South Africa 155300 295600 e 19% Olympic Dam
Ukraine 5700 223600
USA 472400
Uzbekistan 114600
World Total 796500 6306300
Others 0 456500
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Canada Kazakhstan
8,6% 13,2%

Distribution of Identified Resources <260$/kg, China Namibia
2009 IAEA/OECD 2010
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Key Countries

60000
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e Major countries based on uranium
production and resources

B Australien [

— Australia, Namibia, Niger, Canada, @ @ & Kanada

2 30000 -

=gt Kazakhstan, Russia -
4 o Australia
— Olympic Dam — limit for production
e Kazakhstan
— Growth vs. reach CAICIC A G @‘é r&é rf,°°‘” @0& m°°L” 09& @06; 49‘;" '90‘4 & 5

e Other countries with potential
influence on the uranium market

— U.S,, China, South Africa, Brazil, 5
Ukraine, Uzbekistan
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Supply scenarios

T - = Global RAR <260% (80% minecapacity)
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Supply scenarios

Global Identified Ressources < 260$ (80% minecapacity) Global Identified Resources <260$ (90% minecapacity)
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Grades and lead times

Initial Ressources (tU) of

Uranium deposits assigned to

grades (%U)

Source IAEA UDEPO (excluding L]
depleted, phosphorite, blackshale,

dormant, reclaimed); lower estimates

and actual values for mines larger than

100,000 tU used to total 5,825,000 tU.

17500 25000
402500

Global distribution by grades

— Few highly concentrated — much of
lower concentration

— Historically operated in a "better"
mining deposits
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* . until 1975.
40
% . — Stricter environmental regulations
0 W — Low uranium prices have delayed the
g > : / launch of new mines.
20 . .
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Conclusions

e A

e Production scenarios

— RAR
* With the currently known RAR - no growth in the reactor park can be supported!
* Peak production is expected around 2020.

— Identified resources

e Can support growth, but do not cover more than one requirement of 100,000 tU in
2050

e Peak in production around 2030

| «  Future uranium market influenced by

— Australia, Canada, Kazakhstan, Niger and Namibia partially by Russia and the
United States.

& ° Balance in production and demand seems possible
— temporarily reduced demand for secondary ressources

— rapid growth of production in Kazakhstan
* Rapid expansion may lead to an equally rapid decline r:uz-;_:
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Conclusions

e A

e Resources do not match the available supply quantity

e Lead times up to 30 years
— global supply security needs forward-looking planning
— Planning time of companies only short-term

— Production in Kazakhstan signalize, that enough uranium is available and
therefore slow down additional exploration

Other frame conditions

— Technical (eg Cigar Lake)

— Political & Social

— other bottlenecks ( eg ISL-acid)
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TODO

Thank youl!

e Contact:
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