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The Ux Consulting Company

Founded in March 1994

Provides nuclear power and fuel cycle consulting and market information
to suppliers, utilities, investors, and government agencies internationally

Publishes:
e Ux Weekly (publication started in 1987)

= UxXC News Headlines

e Quarterly Market Outlook reports with price forecasts
= Uranhium, Conversion, Enrichment, and Fabrication

Nuclear Power Outlook and UxC Requirements Model forecasting
Uranium Suppliers Annual
Key country analysis: China, Russia, India, Japan, Kazakhstan, etc.

Special studies on Nuclear Reactor Technology Assessments, Small
Modular Reactor Assessments, Nuclear Power after Fukushima, etc.

e UXC Policy Watch briefing service
e SpentFUEL and StoreFUEL
Launched uranium futures contract with CME/NYMEX in May 2007

Offices located in Atlanta, GA, Washington, DC, and other locations

The most complete & accurate consulting service in the nuclear markets,
backed by senior industry experience & strong fundamental analysis
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Presentation Qutline

» Global nuclear energy market overview
» Fukushima accident aftermath

e Specific country-level impacts

e Ramifications for world nuclear markets
» UxC’s global nuclear power forecasts
» Market outlook for the following industries:

e Uranium
e Conversion
e Enrichment

e Fuel Fabrication
» Final observations
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Current Status of Global Nuclear Power

» 432 commercial nuclear reactors operating in 30
countries, with about 368 GWe of total capacity

» Nuclear plants continue to supply around 14% of the
world's electricity, as baseload power

» Currently, roughly 60 units (~50 GWe) under
construction in 14 countries around the world

» Various drivers for nuclear power expansion
e Increased world demand for electricity due to steady
economic & population growth
e Global Warming and Climate Change fears impacting use of
fossil fuels (especially coal)

» However, also a number of challenges...
e Safety concerns
e Public opinion
e Capital costs
e Low price of natural gas
e \Waste management
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Perspectives on Fukushima

The second worst nuclear power accident in history

Instant loss of nuclear capacity in near-term from
Japan and Germany

Large level of new regulatory reviews/safety checks
Cancellation of new reactor projects in some cases

Costs for reactors will likely rise and cause various
re-evaluations for operating and new units

Faster shift to Generation llI+ advanced designs

Slowing down of pace of nuclear power growth, but
overall net growth remains all but certain

This is not the end of nuclear power, and a renewed
emphasis on safety and public education is positive
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Specific Impacts in Japan UJ

» Near-Term Impacts:

e Earthquake/Tsunami impacted total of 15 units (~13,000 MWe)

e Instant loss of Units 1-4 at TEPCO Fukushima Daiichi (~2,700 MWe)
Likely decommissioning of Fukushima Daiichi Units 5 & 6 (~2,150 MWe)
Uncertain future for Units 1-4 at TEPCO Fukushima Daini (~4,300 MWe)
Since March 2011, no reactor in outage allowed to restart
As of May 2011, Japan has no reactors in operation
e Despite reactor stress tests, restarts uncertain due to local opposition

» Long-Term Impacts:
e New builds delayed or canceled — only 2 units assured (Shimane 3 & Ohma 1)
e Regulations & policies changing: new energy plan to show nuclear reductions

e Public opinion and local political support dwindling, but elements of the national
government retain strong allegiance to nuclear power

» As third largest world economy, Japan has few good energy options.
Expect nuclear to remain 15-20% of total electricity supply for at least
next 20 years (i.e. 25-35 GWe through 2030).
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Specific World Impacts:
RED Countries

» Germany: Complete phase-out by end of 2022 is now law
e 8 reactors (~8,500 MWe) shut down instantly in March 2011
e Remaining 9 reactors (~12,500 MWe) to shut down over period 2014-2022
e Shifting to coal/gas and renewables
» Switzerland: Voted to end new build plans and license renewals
e First shutdown in 2019, last shutdown in 2034
e Small chance of being reversed in the future

» Taiwan: Finishing 2 new reactors at Lungmen, but no more new
units or license renewals allowed

e First shutdown as early as 2016, last shutdown in 2054
e Medium chance of being reversed in the future

» Italy: Referendum in June 2011 makes nuclear power illegal

» Various countries no longer expected to build reactors
e Philippines, Israel, Morocco, Tunisia, Venezuela, Uruguay, Kuwait
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Specific World Impacts:

. Despite lots of media attention, no radical changes
Lots of scrutiny on existing reactors likely to cause increased O&M costs
Harder to relicense some plants: California & Northeast problem sites
Fewer new reactors (4-5 by 2020) and lower growth after that as well
What happens after 2035 if not enough replacement reactors are built?
: 18-24 month delay in construction cycle
e Operating units underwent safety checks and passed
e Approvals for new construction stopped for safety checks & new regulations

e New forecast (compared to 12 GWe from 15 units today):
= 38 GWe by 2015, 66 GWe by 2020, and 120 GWe by 2030

. Lower public opinion, Increased obstacles for new build
e Oldest plant license renewed, but new reactors delayed
e Socialist/Green parties vowing reductions in nuclear power if elected

. Prior to Fukushima, already had long-term plan to
phase-out nuclear power, and new government has confirmed it
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Specific World Impacts: l ] !
GREEN Countries .

» Russia: Not deterred from new build expansions
e Undertaking new safety reviews (potential for older plants to shut down earlier)
e Operation of RBMK reactors at lower capacities

» India: Maintains that nuclear is critical to economic development
e Some delays likely due to public acceptance of greenfield sites

» South Korea: On track to expand new units + license renewals
e Spending ~$1 billion in safety upgrades to allay public concerns
» Many countries remain committed to nuclear power
e UK: Proceeding with new plant development (gov’t & industry actions)
e Sweden: Not canceling reversal of nuclear phase-out
e Finland: No change in TVO or Fennovoima project plans
e Czech: Finalizing plans for Temelin 3 & 4
e Canada: CANDU sale and OPG continued plans are positive developments
e Brazil & Argentina: No major changes to new build plans

» Various countries still likely to join the “nuclear family”
e UAE, Poland, Belarus, Turkey, Saudi Arabia, Vietham, Jordan, Egypt, etc.
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UxC Base, High, and Low Case Nuclear m
Capacity Forecasts

GWe
780

740
700
660
620
580
540
500
460
420
380 -
340

© UxC

2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

==®==Base == ==High “® Low

Source: UXC Nuclear Power Outlook, Q1 2012

10




GWe

900
850
800
750
700
650
600
550
500
450
400
350

o\.-\_ \

UxC Reactor Forecasts:

Before and After Fukushima

© UxC
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Still show 67%
net growth
by 2030!

~12% drop for
. 2020 in base case

~15% drop for
. 2030 in base case |
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UxC Base Case Nuclear Forecast m
Details by Region, 2008-2030
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Global Uranium Supply Overview E

» Era of large inventories and secondary supplies is ending

» Relative market price increases since 2001 have helped push
forward investments in exploration and new mines

» However, vast majority of global growth in world production
has been coming from Kazakhstan and Africa

e Kazakhstan has accounted for nearly 80% of world uranium expansion
increase since 2003
» New higher-cost projects require higher prices to start up

» New round of producer consolidation to meet the challenges
of the future; polarization towards larger, well-diversified
producers.
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Fukushima Impacts on Uranium E

» Fukushima has mainly had impact on fuel demand

e Declining near-term demand and inventory overhang
= Limited spot demand due to heavy buying over the past few years
= Slight oversupply situation, mainly due to ramp-up in Kazakh production and
shutdown of Japanese and German reactors. Balanced out by production
problems.
= Disposal of excess inventory: Japan, DOE
= Flat price situation

e Long-term reduction in demand
= Demand growth improves, driven by China, Russia, India, and South Korea
= Less new production needed to meet post-Fukushima demand

» Supply response is starting to be seen
e New mine delays — ex. AREVA's Trekkopje
e Impact on exploration companies an uranium juniors
e Marginal projects
e Potential exists for price spike to re-occur, if supply growth is muted

¢C



W W

World Uranium Supply vs. Demand

2008-2030 — Mid Production Case
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Fukushima Impacts on Conversion

Reduced Demand Forecasts:
e Near-term demand and inventory overhang
e Long-term demand

Fuku_shimagrovi es a little brea}(hing room, but conversion
continues to be the “weakest link”

New primary conversion capacity is desperately needed
after Fé013alc§/ss of Russian HpEU Y P Y

Until recently, only new project is AREVA’'s COMURHEX I,
Wﬂtlch?sebas¥call a replgcejment of|§1e ég plant

Now new conversiongarfacity In Russia (SCQC), also
replacement of the old plant

Fhina remains a wild card, but expect new market demand
or UF6 from China going forward

Conversion spot prices have been under downward
pressure

Con ersi?n LT prices remained elevated after Fukushima
and has flattened out.

o é il uesgonable whether sufficient to entice new capacity outside of
Ina and R
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Status Quo Conversion Supply Case

vs. Post-Fukushima Demand
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Fukushima Impacts on Enrichment

Reduced Demand Forecasts
e Realizatjon that this |0Wﬁr demand may reate(? 8'% o,]‘ SWU” if all
new enrichment plants that were planned would gét built
Multiple n rojects were hejn anned around the
wor}ci3 anoF\t%g sdlpptllers reV|S|tengt) eir plans:
AREVA's suspension of Eagle Rock
URENCO’s reduction of expansion plans
Russia’s enrichment industry restructuring expected to be accompanied with lower
capacity growth
Uncertain future of USEC
China’s domestic SWU program remains wild card
Either _vvfa\ , Shift to_ new technologies - centrifuge and
potentia I%// laser —is almost comglete
SWU prices initially held firm after Fukushima, but have
since seen drop In"base contract prices
Increased competition over low uncovered requirements
(following mcrgased activity in 2005-2009) 4
The enr_ic_herF found themselves with more excdess capacity
%han orlgmal y antici at?(d. FI‘I es are ex ected to begin
Irming Up once the market finds Its balance




Base Case Enrichment Supply Case
vs. Post-Fukushima Demand
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Fukushima Impacts on Fabrication

» No major changes overall, but reduced
demand will be felt, especially for BWR fuel

» Western Europe and North America will
continue to have large over-capacity

» Some slowing of expansions, but most new
capacity Is planned in Asia anyway

» LWR fabrication prices are still expected to
rise due to other pressures (e.g. labor,
regulations, services, non-uranium input costs
like zirconium)

» Entrance of TVEL into the PWR fuel fabrication
market with TVS-Kvadrat




Final Observations

» Globally, nuclear energy is still on a growth path
e Largest growth expected in Asia (esp. China, Russia, S. Korea & India)
» Fukushima caused several countries to reconsider
nuclear, but most were never big growth prospects

» Uranium market still tight with upwards price trend
likely in the mid-term (2-5 years out)
» Conversion market remains the “weakest link” though

LT prices have been more favorable towards the
Industry than in the past

» Enrichment market is seeking its balance and the
downward pressure in the near future is expected to
be replaced by an upwards price trend

» The fuel fabrication industry remains stable and
oversupplied
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pbiHKa UxC

usMeHeHUIo YeHsl.

YMepeHHas akmueHOCMb Ha cnomosom peitke U308 He npusena K

AKMUBHOCMb HA GOITEOCDO‘-!HOM PpblHKe csuﬂemeﬂbcmeyem 06

yeenuyeruu yeH npednoxeHuli Ha cpedHe- U Go20CPOYHYIO

nocmasku.

HE.’CMOWDR Ha pocm akmugHocmu, cnomosesie U 00/780(,90‘4Hbf€’

UeHbl Ha yaiy2u KOHeepCuu oCcmaimcsd Ha NpexHeM yposHe.

Heu3MeHHbl 8 meyeHue Mecaya.
(Cm. cmp. 11-16)

HesHayumeneHas akmusHOCMe Ha PblHKe obozawjeHus, YeHbl

AnepHble foporu
KaponuHbi

flnepHo-3HepreTuyeckan
accambnes-2012 (Nuclear Energy
Assembley - exerogHas
KOH(EpeHLWA 1 BbICTaBKa
NOCTABILMKOB aTOMHO# 0TPac/N,
opraHusyemas UHCTUTYTOM
aTomHoi aHeprum (NEI)) CLUA. -
Mpum. UxN) npoluna B «CTpaHe
NASCAR> B LLlapnoTT, CerepHan
KaponuHa, ¢ 21 no 23 maA. Mecto
npoBefeHUA OKa3anoch NojA CTaTb
HaCTPOIR, LapyBLIeMY Ha
KOHpepeHumN. ..

(Cm. cmp. 4)

0630p doHaoBOTO
pbiHKa

3anepuop c 21 no 28 mas
rnoGanbHbie GOHAOBbIE MHAEKCHI
CWIbHO HE U3MEHWUTUCH, 3 aKUuun
YPaHOBbIX KOMMaHWIA HECKONBKO
BOCCTaHOBWUANCH NOC/E NafieHusa
[ABYX NpeblAyWX Heienb. Tak,
nHpekc «MSCl World» cHr3nnea 3a
3TOT nepuog Ha 0,06%, «S&P Global
Nuclear Energy» — Ha 0,16%, a
«Merrill Lynch Uranium...

(Cw.cmp. 7)

MHTK: MNepBble
KoHTYpbI 3ATL

B pamkax 8-it MexayHapoaHoii
HayUHO-TEXHUUYECKON KOHdepeHLuu
«be3onacHocTb, 3G$PeKTUBHOCTL 1
3KOHOMMKA aTOMHOI SHEPTETUKIA»
(MHTK), npoxogueLuen 23-25 maa B
MockBe, GbUIN NpeaCTaBNeHbl
[IO/ITOCPOYHbIE MePCeKkTUBbI
Pa3BUTIIA aTOMHOW SHEPTETUKN
POCCHM, B TOM UNCAIe CO3AaHNA K
2030 ropy nepeoro 3tana
3aMKHYTOTO AiIePHOrO TOMNNBHOTO
umKna, Kak oTMeTMN 3amecTuTeNb
reHepanbHoOro AMpeKTopa —
ynpaensiowmia npoektom OAQ
«KoHLepH PocaHeproaTtom»

Oner Capaeg, 3amblkaHue ATL -
npropuTeTHas 3afava K
«PocaToM», «<He MMeloLLan
NpeLeeHTOB pelLeHNns.

0. CapaeB 06pMUCcOBan KOHTYpbI
HOBOT O TOMNIMBHOIO LUKNa B
[foknage «[lepcnekTUBLI Pa3BUTHA U
BHE[IPEHUA 3aMKHYTOT O TOMAIMBHOTO
uvkna» (3ATU). OH oTmeTHn, UTO
3a7laun No NepeBo/ly aTOMHOM
3HepreTukK Ha 3ATL ynomuHaloTca
«e[1Ba N1 He BO BCEX NPorpamMmax»
|Pa3BUTNA OTPACNK, OIHAKO 3Ta TeMa
«0be3nnueHa 1 yxe yeTBepTb Beka

He UMeeT CKONbKo-HUOY b
KOHKPETHOrO MNlaHa peannzaLiiit».
Mo cnosam O. CapaeBa, B
CerofHALIHMX YCTIOBUAX 3aKa3UMKOM
BHeapeHuA 3ATL MoxeT n gomkeH
CTaTh «POCIHEProaToM», TaK Kak OH
«yepes 10-15 net BCTpeTMTCA C
yrpo3oii notepn
KOHKYPEHTOCNOCOGHOCTN Ha PbiHKe
3NEeKTPO3HEPrNK>.

3Ta yrpo3a cBA3aHa BO MHOTOM C
onepexalolLUM POCTOM 3aTpaT
KOHLIepHa Ha YCyr no obpalueHmio
¢ OfIT, KoTopble B neprop ¢ 2015 no
2030 rr. moryT BO3pacTv B 7 pas, Ao
46,7 Mnpf. py6., npu
NPOrHO3NpyeMom pocte
YCTaHOBNEHHOM MOLHOCTM ASC B
[ABa paza, Jo 54 [BT. Kak oTmeTin
0. Capaes, HaunHanA ¢ 2027 rofa Bce
OAT 6yaeT HaxoUThCA B
cobcTBeHHOCTU «POCIHeproaToMar
CO «BCeMM 0BpemMeHeHUAMM» Mo
obpaweruio c OAT. bonee Toro, B
nepvog ¢ 2016 no 2027 rr. 6ynyT
0CTaHOBNEeHbI 3Heprobnokn A3C
CTaporo NOKOMEHUA MOLIHOCTbIO
6onee 12 IBT AnA nocnefyiowero
BbIBO/a M3 3KCMAYyaTaLun.

B 3T0i CBA3M «ONacHbIf pocTt
TOMNMBHOM COCTABNAIOLLEN B...

(Mpodomxenue Ha cmp. 2)

©Nuclear.Ru, ©UxC, 2011-2012
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» O6bepguHeHue ycunum UxC um
Nuclear.Ru co3paeTt CUNbHOro
UrpokKa Ha pblHKe
KOHCaNTUHIroBbIX YCIyr B
Poccuun u ppyrux ctpaHax CHI
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