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» The Nuclear Energy Future-Promise and
Challenges

» Brief Introduction of CNNC and its Nucleat
Power & Nuclear Fuel Supply

» Nuclear Industry's Response to Energy
Environment Changes-Korea's Experience

» Canada's Nuclear Industry and Sustainable

Energy

» John Barrett, Horizon Nuclear Association
» Phumzile Tshelane, South African Nucleal
Energy Corporation
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15:15~16:15]

16:15~17:15]

Uranium Mining:

» Swakop Uranium-Uranium mining at Husap

» Energy Fuels-Global Uranium Supply Risk

» Paladin Energy-Adapting to the downturn |n

uranium
» Cameco-Desperate Times Call For...
New Build Hot Seat Interview
» Alexander Lokshin, Rosatom State Atomic
Energy Corporation
» Tom Samson, NuGeneration
Uranium Enrichment:
» Centrus Energy-Enriched Uranium as a
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» Urenco-Enriching the future
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Feature Presentations:
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» Ali Akbar Salehi, Atomic Energy

Organization of Iran
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» Mingguang Zheng, State Nuclear Power
Technology Corporation (China)
Feature Presentations:
» Vincent de Rivaz CBE, EDF Energy

Regulation and Licensing:

Moderator: Peter Prozesky, World Association
Nuclear Operators

Regulation and Licensing-Next Steps
Licensing SMRs

Design Basis

Harmonisation of Nuclear Regulation and
Licensing

New Build Hot Sear Interview

YV V VY

» José Emeterio Gutiérrez, Westinghouse
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WORLD NUCLEAR

PdiTAR Global Nuclear Generation and Construction

924.5 TWh
Generated in 2015

797.2 TWh
Generated in 2015 13.9 GWe
Capacity under
6.2 GWe construction o
Capagcity under -
construction 405.2 TWh
- Generated in 2015
H » 47.4 GWe

=s Capacity under
" construction

11 TWh
Generated in 2015

21.3 TWh

Generated in 201 u
1.4 GWe
Capacity under .
construction o=
L] L]
]
L]
Nuclear industry performance indicators, 2015
81.7% 2441 10 9875 /3
. (o] TWh MWe months
Global average capacity factor Electricity generated in 2015 New reactors brought online Net increase in generating Average construction period
(excluding Japan) capacity for new reactors starting in 2015
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WORLD NUCLEAR

'ASSOCIATION Nuclear Electricity Production
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B North America
M Latin America

2000 ~ M European
Economic Area
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Source: IAEA PRIS
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WNA >+ The World Nuclear Supply Chain-Outlook 20352 - ,T%?
B %'tt(aﬁordability) ¥ 41 * |4 (availability)~ ¥ 2~ ¥ |4 (accessibility)

LA - Y Y ed (acceptabllltyﬁ: 4 wo % g RICKE AR o
w5%§ RN ARPREFBEFPpAP A B EE 7 B2 Y

# (Reference} % % (Upper): i« % (Loweri=iz o

700 /
600
500 ///
400

300

Capacity (GWe)

200

100

Q
2016 2017 2018 2021 2023 20256 2027 2028 2031 2033 2035

Lower 2016 =———=Reference 2016  =——Upper 2016

Bl 6. Pra s % 800

FYE? e L 2025# 2R e o K5 46238 ~ 2035
ER|F 54T £ 3R ES L F 9 2.3% 30 F %
ERefcE Lipe s 720902 36270 > B FEE S L FALE N
% 3.75% 0.3%-

»

23 BT 2P ledE 2 £ 5 E (5 2035# )

Region Lower case Reference case Upper case
GWe Reactors GWe Reactors GWe Reactors
Morth America 82.8 79 1143 111 122.2 19
Latin America 3.4 4 10.7 1 16.8 17
European Economic Areas 62.8 56 93.6 87 139.9 134
Commonwealth of Ind. States 397 39 53.2 54 B62.7 63
East Asia 147.7 143 217.2 211 281.9 274
West Asia 10.8 9 255 23 33.2 30
South Asia 14.1 29 22.8 41 45.6 67
Southeast Asia & Pacific 12 1 43 4 5.4 8
Africa 19 2 4.9 5 8.2 8
World 364.4 362 546.5 547 7189 720
of which, OECD area 185.7 172 2719 257 3449 321

Source: World Nuclear Association, 2016, Nuclear Capacity Scenario Update
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Greenhouse Gas Emissions
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Figure 2. International Energy Agency 2°C Scenario for electricity generation
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> Effective safety paradigm % ic & 2 e~
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(xmems= Nuclear energy should deliver more:
Harmony goal is 1000 GW

GW
TWh 110004 F )
25% of A e——— 1200
generation 9000 . '
1000
7000
800
5000
600
11% of 000 400
o TEE—
generation 400 150 6W i
Retirements  Additions

2014 2050

Source: World Nuclear Association. Growth required for nuclear energy to supply
25% of electricity in 2050 under demand farecast of two-degree scenario (see
IEA, 2015, Energy Technology Perspectives 2015.

Assumption: 91% capacity factor

B 10. WNA Harmony it % & 2.3

e WNA #722 Pras # 2 5.4] > 2016 T 2020 & fF » & & 4 » 10

GWe (# 50 GWe) ~2021% 2025& fF » & & 4c » 25 GWe (%

125 GWe) ~2026 1 2050 fF » & & 4. » 33 GWe * 825 GWe)
-t 35 N> i 534 4 1000 GWer

-

Figure 3. Muciear grid connection rates requirad fo mest the Harmany targel of 1000 GWY
ol new biald by 2080
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P
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- l I
S I
1954 2014 20 201620  2021-25  2326-50

Year
B 11 WNA 7 i 4 e 37id i 5 p R4

R 1980# ¥ Gira AT auE RN TR F a4
e £ o R RRAIE AR T A B EFATE P
BT o SR NRALE L 6 E R - S HT
SBSET Y L AR 0 E R

A
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Figure 11. Median construction times for reactors since 1981
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1% 92,10
I o 80.83 75.82
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=S 57.45
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! 1881-1985 1806-1960 1891-1985 1806-2000 2001-2005 20062010 2011-2015
Year
Sowce: MEA PRIS
Bl 12. T 3237 ¥ 8 21 Hp szt
+ N C 2% R o=\ 2
%4, 2 EREFE N (20148 )

Table 1.1: Elecincity generation by fuel type and region in 2014, %
Region Thermal Hydro Nuclear Renewable Total
Morth America 64 14 19 3 100
Latin America’ 48 49 2 1 100
Western Europe? 47 18 25 10 100
Eastern Europe® 64 17 18 1 100
East Asia 74 18 5 3 100
Middle East & South Asia 86 10 2 2 100
Southeast Asia & Pacific 86 a 0 5 100
Africa 80 17 2 1 100
World 67 18 11 4 100

Source: JAEA, 2015, Energy, Electricity and Nuclear Power Estimates for the period up to 2050, Table 9.

F 5. 2T E ®RE A

¥ aE R A 42 (2016F )

Table 1.2: Nuclear power reactors by region, number of reactors and capacity

{as of 1 July 2016)

Region Operable Under construction Planned
Reactors GWe Reactors GWe Reactors GWe
Marth America 118 113.4 4 4.5 8 8.7
Latin Amearica 7 50 2 13 2 1.9
European Economic Area't? 133 122.8 4 4.1 19 220
Cls's 51 39.5 10 8.8 30 277
East Asia 107 98.0 28 322 29 67.7
West Asia's 1 09 4 5.4 8 8.3
South Asia 24 6.0 9 56 27 25.2
Southaast Asia & Pacific 0 1] 0 0 5 4.8
Africa 2 1.8 0 0 2 2.4
World 444 387.4 61 61.9 160 168.7
of which, OECD™ 318 2979 13 15.2 A4 551

Source: World Nuclear Association Reactor Database and analysis.
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FE APPSR PAEOERE P REY R P ARE FE
# h#E37- 35 (Hualong One, HPR1000)§ > ¢ B+ pe% > p 4 1
Wt IR Y b0 B RS 4 AR AR e 5
BoodmiT 6FLATE RSP > 20168 Bapdig o T e

- SE Al T

CNNC

Enrichment Purification & Conversion Nuclear Mining & Metallurgy

Fuel Fabrication & . . Waste Disposal
. As the exclusive nuclear fuel supplier

in China, CNNC has a complete
nuclear fuel cycle system.

53 Enne CNNC profile

Reprocessing

B 13. CNNCef% it % ‘}‘F%F»l?]

SIERRE Hualong One
Fuging NPP Unit 5&6 Engineering Progress

2015-5-7 2015-7-25 2015-9-9
RX FCD SR Raft Foundation Finished LX Raft Foundation Finished

B T et

2015-10-13 2015-10-30 2015-11-22 2016-03-15
KX -8 371 Flobr Finiched CI Raft Foundation FCD thg 3d Module of the 7d Cun!amrnent Sifeel
Containment Steel Liner Liner welding inspection.g
installed ) - ;i . 1




PR S TR B 0 TG A § A S B 404 4 Ry~ H B
LSS ) ) AR BN <y SRR R o
IR B R A N - R

Niinlaar Erial AManif s NN
Nuclear Fuel Manufracturea Oy CINING

| ” &
5 |
-] Il -—
ﬁ §“ E
. |||||le| NS =
f
i -
| I =

. FA300 VVER-1000| AFA3G ';CANDU-B AP1000i HTGR

. 15x16 | Tvs2m | 17X17 |

-'—‘l‘\l Sy

?] 15 CNNCmJﬁ whpd fi A )52

$o7h o CNNC e et 1507 800 g £ A% (9 12008 % £) - 3*
Blaratpt g2 RS BREEL kMR Wik funat
AL EF -

| The North Park The South Park
l In Hebei In Guangdong

| |

Conversion Enrichment Fuel assembly
manufacture

| Aim: Center of Asian nuclear fuel manufacture ]
Investment: 80 billion RMB will be invested in
building two nuclear fuel industrial parks.

B 16. CNNCepz 1 £ Rl % T3+ 4

T3 OB2Mpr e E/ Y 22 R
FEE o F = 3B i 20207 2 o % it 8 de ek
éwﬁZ% 1§ 58 GWer ¥ B4 Hv L0
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RERERRTEPT 27 (KHNP) @ 2 20k vk 752
Baek Sik Nohv #5 it = ¥ B £ 95.7% 7 Jh i ig /s ¢}
BALR BRI R R RRRERF R
3E1S’ » 3% it k¥ F1+ Energy Security 534 Economy~ 7%
B %3 Environment® % > {4 Safety i3+ ¥ o ¥ 7 cir R £

I EL LR R R

P S iEst 24 erwf i b ‘9(21716 MWe) %% % £ ¢ 1 %
221% 5 T B &t % 3120 ¥4 625 2 (8460 MWe)k i
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Nuclear Power

Status in Korea € S ICHNP

( Electricity Generation )
Electricity )0l ©Nuclear
Mix ©O0thers —__ 157,167GWh
B Installed Capacity )
OGas
e © MNuclear
Sl iy 7 ?1 ,7F1e:raw
| OO0thers AL ,
| .\
O Coal OGas
TOTAL: 504,075 GWh © Coal

TOTAL: 98,812 MW

# Source : KPX (Korea Power Exchange, Dec.2015)

17 st £ 8 282573

2R EAF  PAFTASBEREIF I AT ROFT S 0 2 A
b it (localizationfr B et p At BPRFL T B
W PR E K= i PR PP R 0 A s B VR R TA
A ORR o FA O MBEPEPR R T 0 s ERD 0 A e 22%0
S F TUpPETe e ik P R S iE e R B ¥ 20304 tho § it gt
851l i 251 536 HHE 0 7%y S LR

-23-



Energy Environment

€5 CHNP

CO, Emission by Energy Source
Whole life cycle

CO. Emission by Energy Source
- During Operation in Korea

) (

)

Environment (aCO,elkWn) 185 (millian ton)
37
57

8 lU 14 0.06

— -
Hydro Wuclear Wlnd Solar Gas Ol Coal Coal LNG Nuclear

[Generation Ratia] - (38.3%) (19.5%) {31.3%)

Source: IAEA (2006)

CO, emission of nuclear is only 1%
compared to that of coal

in Korea

B 18. 3 it & 4% %
SO e G R RS AT
SARPD A R AEP LS
4D 3530 KB F B ML

pF 1 28.2%-

Status of Muclear
Power in Ko

Nuclear power generates similar
amount of energy to coal, but CO,
amount emitted is only 0.04% of that
of coal

Fp B Akl di

1—

R

21 A

i 2029 & =

38229 MWe 3§ iz 40 Rt & 1t

€3 CHNP

ﬂ Number of NPPs

Energy Plan —
fN 9y ®) Installed Capacity (MWe) !
of Nuclear 230
Industry 26729 _—¢
21'?1—6—-"//.’
1?,?15/,,-_.

Weight of Installed Capacity

2018

22,1%(2015)

N
~

2025 2029

28,2%(2029)
4 3E 1=~ = ~
RiphhdE2 XEFE
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PR e £ 2042 P SWAKOP Uraniumens i & Zheng KePing
(5T )P 7 P R B(CGN) i vt I L 7 % (Husab,
Namibia}x 73+ & i B o

S+

SWAKOP & * B ¥ BE 3 K v L BT o &
R EFEXPHEF 27 Bind A5#%1 8 8% CGN ¥
Eenprao e oo wE 18RiEE Y (K Y % £ 19300 MWe)
EL
' .

2 103%eEd Y (%5 29 12436 MWE) i s o o

CGN - Swakop Uranium’s majority shareholder and key customer

Top 5 globally and China’s largest nuclear power company

Operation Construction

PadiFaz i

Reactors!™ 18 10
Installed Capacity!!! 19,300MWe 12,436 MWe
Share of China's capacity in
) ; 62.7% 47.6% «
operation/construction \

e
e HER
e HAN

e
v ARER

stear Bt

e HABAER
uslear Duse

ngaang .
ase '

4

] 20. SWAKOP=# & 4411 & & i CGN chf” it 4 2. A
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The world’s largest uranium mine

20 + 20
18 - e Ore processed pa 1%
. 16 16
S d
i =4 Production pa L 14
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Sources: Company research, Wise uranium, WNA data for production. Cigar lake shown as 2017 planned output. Husab assumes 15MIbs pa production and 15Mt pa throughput capacity;
output will vary with grade

B2l P L& &P B A o2 USO8 A &

Pl FHreel0Ep e SRR JRIFHE o p 2014 3

Ao BL2RE= a%ii%(open pity B 4z 140005 o 7 > B
HER % 4004 - 2016 70 4 R AL B s o v 0
4 A& U308 - #-1 2016 F A w B 4ok » 4 & § 18 o

Husab timeline - discovery to production in less than a decade

2017
2006-2012 2012 2013 2014 2015 2016 ]
onwards
Exploration & . Plant Commissioning
feasibility < Engineering - f and Operation
Construction
' Mine operation
February 2008
Discavery of ‘Rossing South’ November 2012 May 2014
announced EPCM Contract signed Access road complete
April 2011
Completion of feasibility study April 2013 May 2015
Novemnber 2011 Groundbreaking ceremony First ore mined
Mining Licence Issued
February 2014 September 2015
March 2012 First concrete First permanent water
Investment by CGN & CAD Fund
March 2014 July 2016
October 2012 First blast & start of mining First crushed rock

Epangelo agreement signed

B 22 B L BEHRE 4 A% s
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(=) Energy Fuels> &

Energy Fuels (ER) @ % & £ Mark Chalmerst| 3% 11 7 >z 4b 4 ix
T o s enE > %3 7 P m bR B jrde vt ” boom-and-bust
cycle’ SRR UL FENLFRER I RFPRABHL A
BRI B R o BiEd P T70E P f} RGN =3 -l F: A

Prices Matter EF
Eventually Supply Responded to Prices — With a Lag | ENERGY FUELS
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A & Phac 4o I# (The Renaissance Yearsye#j«9 # # & > i
tAZiEF B USS30) % = FFf p 2013 # B 4n3 5 > VU EY -

= g o & AR & W 0% (Calm Before the Storm)
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e‘ ENERGYFUELS

Current Period (2011 - ?)

Coma Period (1988-2004)

Limited
exploration

Reactor growth

Loss of tossof O Reactor growth
projected to decline ™

expertise permits \ projected to increase

U Demand expected
to decrease

U Demand expected
to increase

\
Legacy controcts + failure to respond
to low prices creates excess supply

Production Limited
1 dropping at investment in X s
Extremely high certain mines  new production Inventories still high,
inventories / but much lower

Miners “high
grade” to survive .~
s

Russia — US HEU

Kazakh Production
Agreement 2

e (sustainable?)

B 24, FFFE 2 1990 # X enghifd i F Fint i)

EF:ei » * SR a Ry RS
;%14,i¢7$5ﬁ%%érﬁé’%§$¢@ﬁT’ﬂi

ST enE N 120173 2018 RS K 15 AL G TR B
w@ﬁ%ﬁ@ﬁ%ﬁ%m’ﬁﬁ%i%ﬁiiﬁ » Ak g R
ERR-AE L B v LT R IS W R AR R TR
TR R D R Y 2R B USS500 0 45 Ty AP W
AR HEHET > Ka T LTS ETE R ROEE
¥ATRITSFE CFENE - ES
P S ST 0 T
M FSATHE A D TR
T

M:}\;J P)IL_Q)’?'_F o

Paladin Energy: #

Paladin Energy: # 44 7 £ Alexander Molyneuxs it 7 352 7 %
oFot I enLanger Heinrichey % c0gf BEiTim > § B P & RAL4 i1
BIRBE T H A AE M B Y E TR o @A Ak
5112 & gt iz % (bicarbonatey 4z i 3t > ¢ 2012# & & US$13.04:4
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* A0 2016 & Q4 F M I & B US$6.33 Ik pF o B AT A A f
e % > & A p 20124 hk B US$19.12 & 2016& Q4
5 1P| US$9.84- » Fl i ipthena A oiF it > @ 7 Paladini 53 %
P gl R IR 2T o a4 5 - S(Tier One) i 7
W 2500 thE G R -

Optimisation a Core Competency

s Reagent Cost Optimisation = Pa]aldin maintains a world class technical
14 | services team focused on cash flow
n | optimisation
:
3 Jl = BRP continues to operate well above design
il
. | !.. = Future outlook for processing costs still
] B3  usssib

FY2012 FY2015 Q1 FY201602 FY201603 FY2016Q4 FY2016 Future

= TSF3 return water issue is now resolved
Processing Cost Optimisation and the circuit absorbed the impact, but
costs elevated due to reagent cost increase
and reduced production

uUss/ib
20

18

16

14

12 19.12

10

s b
B

= Focus of technical services now on:
— final stages of innovation strategy;
— UV separation enhancement;

H ’ " — vanadium production; and
7 — maintaining cash flow and production in a
FYI012  FYZ015 Q1 FY2016 02 FY2016 O3 FY2016 04 FY2016  Future decliﬂing ore gl'ade anironment

Paladin Energy Ltd ]

B 25. Paladines & & i3 1

Langer Heinrich A Strategic Tier One Mine

First Quartile
C1 Cash Cost'

Top 10 Uranium Mine by

Production’
4th largest open-pit

+20 Year Mine Life®

36.2Mlbs

Cumulative production

! Source — UG Uranium Praduction Cost Study — August 2015
2 Sourca — TradeTech Uranism Market Study — 2015; Issus 3 (based on 2015 production}
* Al current processing rates

Paladin Energy Ltd 4

B 26. Paladins» Langer Heinricheg % # 3
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(z) Cameco:: &

Cameco= @ 7 & & % (VP, Marketing) Tim Gabruch 4+ 3~
R SR N #ftﬁi‘*’ g% 0 d WP AL TP R AT
P EHIR P UL 2 F TSR RS E (28]

S FI AL ) % T 0 2016 $T e Ashap 2
2011# 4pvt 5 A B E R o

2011 & » UXC 7f 7 2016+# #-F 2017 § F¢« U308 Z & >
2025 Rl £ 5 240 | A/ 5 7 E 2 UxC 3t > & 2016« @
165F 8 F#n U308 F 4 » @ fEipl % 2025#& » & T 5| KE
203F § 5 -

Perception of Demand Stability Changing

Since 2011 - significant reduction in forecasted
requirements

Increased Shift in Power
Regulatory Generation
Regime Economics

Japanese
Restarts

I-;j&downs

(million fbs U;0g)
300

Clinton
2017)

250

200

g
5
=
2
Ll
=)
)
3
3
S
o
=
2
o
]
T

150
| Quad Cities

100 Ux Requirements Forecast ’
50 _ 2016 Forecast

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

wn
n
e
=)
g
)
14
)
=

Source: Ux Consulting (2011 Q3 Requirements & 2016 Q3 Requirements)
Cameco

Bl 27. UXC¥> 23k &bkt 3 R 2016# & 2011 & 0t i

poand b s G e A R FAER PR UL R
EFFNNHBFHE > P HARDERL 2E S E P R ROl

AR R R 4 o 5t Camecox 7 & 2016 & 4
PR R A o o 2 e g R > # Rabbit Laker Crow Butte-
Smith Ranch-Highlandé # % 4 it 55 > % £ 888 4 % - M
McArthur River- Cigar Lake: Inkai & #% % » Mg iw£ #pend & 4 o
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} Difficult Decisions Required
Focus on Tier One assets

Cameco’s Tier One Assets

Smith-Ranch =
199 Highland

Cameco

Bl 28. Cameca@® i» 5 7 % i Tt A
REY: 3. LIPS R RE-F T § T 1Y TFES I
Camecof & g B2 Flkieth 7 12 & 2 A [ 0%k - & 2
KT Rl BRI AR E AR B AP TR
Fo(4e? FAE PR~ REE ) i B » Camecod & > 1k ke
AP L MR > AR EES R EH L2 4 F

D Changing Face of Demand

Growing attention on high growth non-traditional markets;
focus on those markets that are most value accretive

China b
2 0 3 ;‘
Under Constllli--(:i_f:'lni;n

United Arab Emirates

4

Under Construction

Cameco

B 29. Cameceé-2 ;3 ++ 2L 18 sodn § W pudl &7 3
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(- ) Centrus Energy: @

Centrus Energy: # s34, #% § §4 7 & Dan Ponematk 1 7 & B rcft
Mei%iE = g 1Mk 5546 B 35 (Strategic Low Enriched Uranium
Reserves)r iz en¥ s ¢+ >t p e 5 7 FIRA PP E RV & %158
REEEBRRETT §,~L%iﬂ%$ﬁﬁ’%%%%ﬁ%
(black swans}

dol & BIFCRE B FnT b FE S EMELE ST R
MR- 4 LEU B 55 i S i Rkl ~ " iOkSE2 AR A
PRamFkEiE 78 Eaale ugy gy - i i
B B ig sl ¢ & § ?kaﬁﬁi;omig B o5y
BR%Z W RhEFH TS0 Z 2R T 5 EF2T F525%-

ok 2 ®E E e 13609 LEU: B # 25%:5 340+ LEU
(g 17T B F BEEEPF T ) B3 RRANZH» 35
BEEPBFFTE FEFE2FFFEFE AR TD LS
FHNATY T0RE£ZE TN 210 F £ N FTAS A
2 E2REEDFEFT IEUR 3 EZR-BAHAETT S

RN

Storing LEU vs. Storing Qil

Strategic
Petroleum $7 billion to build 60 underground caverns
Reserve $21 billion to fill 2000 feet deep

(25% annual $200 million/yr to operate 4,000,000,000 ft3
imports)

Strategic Fits inside here:

LEU $350 million to fill

Reserve s
(25% annual $2 million/yr to operate

imports)

“ Centrus

B 30. LEU R 587 £ jd B 13 e A fi
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URENCO = & eh# {7 & Thomas Haeberl it 7 URENCO R = e
L #\%éﬁ%f/%’%%‘—féﬁz\ AP wPlERYE- h2 B
Bl e 2o S A YA E S P ARG P K

2 5 1900% ik: ﬂﬁﬂ (SWU) 4 kSR 3B A (R
=7 Almelo By ~ 46 R 7 Gronaufy ~ # R« Capenhurstiy ) ~1 B
X EER (#7507 B YenEunicefy) o

URENCO’s Geographic Diversity Urenco

Global Supply

Almelo, The Metherlands Gronau, Germany
Current capacity: 5.4 million SWU/iyear Current capacity: 4.1 million SWllyear
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URENCO'’s Financial Performance UfznNco

URENCO achieved a strong operational and
financial performance in 2015
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