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Russia’s invasion of Ukraine has led to a period 2000

of extraordinary turbulence in energy markets,
especially for natural gas.
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Natural Gas EU Dutch TTF (EUR/MWh) 49.45 +11.22 (+29.36%)
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From Nov 8, 1999 To | Sep 30, 2023
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Nuclear reactors generated a total of 2545 TWh in 2022, this is
down 108 TWh from 2653 TWh in 2021.

HH £ : World Nuclear Performance Report 2023, WNA, Jul, 2023 8
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Percentage Variation in Uranium Requirements and Energy Input to Enrichment with
Different Tails Assay, from a Base of g.—zﬂ-g% U-235
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1] UXC Fuel Quantity & Cost Calculator

Enter the known quantity into the appropriate box

below. Then press the Calculate button to display the Enrichment Equations

equivalent volumes in the various units. To calculate

Component Volumes, type a value into one of the Feed to Product = (Xp - Xt) / (Xf - Xt)
Component Volumes boxes and press Calculate. V(x) = ((2*x)-100) * Ln(x / (100 - x))
) SWU to Product = (V(p) - V(t)) - FloP * (V() - V(1))
Assumptions ) )
SWU: Separative Work Unit
EUP: Enriched Uranium Product
Feed Assay 0.711 Yl )
Enter Component Quantity
Tails Assay 0.25 i
Quantity 21000
a Is:ratcums Product 4.50 wiro
ASIA Assay Us0s  OPounds
PACIFIC UFs OkgU
NUCLEAR U303 Cost 72.75 $/lb U304 SWU  OSWU
ENERGY EUP ®kgU
2023 g
Conversion 40.75 $/kgU as UFg
19-20 Oct 2023 Cost Component Volumes
Singapore
UFg Cost 223.50 $/kgU as UFg UsOs 505,850.0 pounds
] UFy  193,600.9 kgU
5oy BRl . SWU Cost 138.00 $/ISWU Enrichment 144,293.4 sSwu

EUP 21,000.0 kgU

UFg Conv. General Cameco ConverDyn Product Ratios

Factor

- -
(02.612828 02.61283 ®2.61285 Feed to Product 9.2191 FioP

Function V{Feed) 486.8883 V(f)
Function V(Product) 278.0094  \(p)
Function V(Tails) 5§95.9017 V()

- SWU to Product 6.8711  SWUtoP

EUP Cost  $3,076.30

11
H B8 - https://www.uxc.com/p/tools/FuelCalculator.aspx, 2023/10/11

CostBasis ®U;05/Conv  CUFg
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Monthly SWU Prices
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Figure 3: Nuclear generating capacity scenarios to 2040, GWe
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From the current 391 GWe of operable nuclear capacity, the
Reference Scenario projects that nuclear capacity will reach 686
GWe by 2040 (up 71 GWe from the 2021 edition), with capacity
reaching 931 GWe in the Upper Scenario (up 92 GWe) and 486
GWe in the Lower Scenario (up 37 GWe).

World reactor requirements for uranium in 2023 are estimated at
about 65,650 tU. In the Reference Scenario these are expected to
rise to almost 130,000 tU in 2040, with requirements rising to
184,300 tU in the Upper Scenario and nearly 87,000 tU in the
Lower Scenario by the same date.

SMRs contribute up to 10% of total large-scale capacity in the
Upper Scenario in 2040, although only 0.4% in the Lower Scenario.

HH @ Nuclear Fuel Report-2023, WNA 7,Sep. 2023
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Table 6.1 = Global electricity demand and supply by scenario (TWh)

STEPS APS NZE
2010 2021 pAE] 2050 2030 2050 pLE)
Buildings 9637 12594 15383 21940 14889 19623 13293 15850
Industry 7450 10166 12036 15073 12471 18332 13776 21697
Transport 295 441 1169 3607 1570 7845 2236 10243
Hydrogen production - 2 159 663 879 5714 2464 11433

Global electricity demand 18548 24700 30621 43672 31752 53810 33733 62159

Unabated coal 8670 10201 9044 5892 8076 1580 4666 0
Unabated natural gas 4855 6552 6848 6658 6100 3577 4977 82
Unabated oil 969 682 432 312 363 175 180 3
Fossil fuels with CCUS - 1 5 133 75 1338 282 1317
Nuclear 2756 2776 3351 4260 3547 5103 3896 5810

(CAGR) 1 (1.5) 28) 1 38 2.6)
Hydropower 3449 4327 5078 6809 5213 7543 5725 8251 %
Wind 342 1870 4604 10691 5816 17416 7840 23486  STEPS : Stated
Solar PV 32 1003 4011 12118 4838 18761 7551 27006  Policies Scenario
Other renewables 411 859 1380 2833 1707 5153 1948 5762 APS : Announced
Hydrogen and ammonia - - 9 44 79 567 603 1467 I ledges Scenario
Global electricity supply ~ 21539 28334 34834 49845 35878 61268 37723 73232 NZE: NetZero

Emissions Scenario

Renewables share 20%  28%  43%  65% 49%  80% 61%  88%

18
H 88 : World Energy Outlook 2022, IEA Oct.2022
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H 8 World Energy Outlook 2022, IEA Oct.2022
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(1)-7 Net Zero SeinariolZHI+AHRFHFEE, 1990-2050

Figure 2.16 = Nuclear power capacity and average annual capacity additions
in the NZE Scenario, 1990-2050
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(2)-D-1 HADEFXREDSUER= (2021F1ARTE)

22 PR BEER (BtU) |XKERER (BtU) |EREER
MRER | #HEER | TRAER | BiFER | #5H(FtU)
OR FRAAHL — — —  |192 (188)
<US$260/kgU 792 (807)
(<US$100/# ¥+U308) | 469 (472)| 323 (335) Lo (el)) srel ()
<US$130/kgU 608 (615)
(<US$50/F v} U308) |3g1 (379)| 226 (236) 91 (88) (12;2)
<US$ 80/kgU 199 (201) 200 (288
(<USS30/K 21 U308) [ 101 (124)| 78 (76) o o 25
<US$ 40/kgU 78 (108)
(<US$15/%" v U308) 46 (74) 32 (34)
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3 — 4 : Uranium 2022, OECD/NEA-IAEA, Apr. 2023
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IARDRE - FEICEET 2T — WA +0% [#HEER] XI5,
FHER : BFIAROMENIERIC, FAEV’HENEEZRICHEESINSIXEEERZ WL,
HTFER FEOHWEIIKRMEORICHFINIAREERZ W),



(2)-D-2 EAOVEREREE (2021F1A1RE)

AN X b $130/kgUA T OERBE B E R E

mA—X k> U7 1,684,100
" A % 815,200

mhFE 588,500

mO>7 480,900

mSIET 470,100

mE7 7N 320,900

m-——L 311,100

—ho e m7 oYL 276,800
HRDEESE m 223,900
608 5tU T 144,600
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Ry TS 87,200

m KE 59,400
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Z D 266,600
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7 — & : Uranium 2022, OECD/NEA-IAEA, Apr. 2023
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(2)—2—1 2022FDERA ISV EE

HRADEES
49,355tU

F—%4:-WNA Website,
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FROSUEEEDHFE 2015~2022%

E4 2015 2016 2017 2018 2019 2020 2021 2022
HFIREY 23,607 24,689 23,321 21,705 22,808 19,477 21,819 21,227
Hr4 13,325 14,039 13,116 7,001 6,938 3,885 4,693 7,351
FIET 2993 3654 4224 5525 5476 5413 5753 5,613
A—XF3)7 5654 6315 5882 6517 6613 6,203 4,192 4,553
JRANERIY * 2385 3325 3400 3450 3,500 3,500 3,500 3,300
a7 3,065 3,004 2917 2,904 2911 2,846 2635 2,508
I o 4116 3,479 3,449 2911 2,983 2,991 2248 2,020
th [E] * 1,616 1,616 1692 1,885 1,885 1,885 1,600 1,700
AR *x 385 385 421 423 308 400 600 600
7 Ihx* 393 490 308 346 346 250 192 200
OS54+ 1,200 808 707 790 800 744 455 100
*E 1,256 1,125 940 582 58 6 8 75
ISFREY * 45 45 45 45 45 45 45 45
ISV 40 44 0 0 0 15 29 43
152 * 38 0 40 71 71 71 21 20
Z D1tk 234 188 0 0 0 0 0 0
HESE tU 60,304 63,207 60,514 54,154 54,742 47,731 47,808 49,355
Ei%ﬁfﬁl: 98%  96%  93%  80% = 81% @ 74%  76%  74%

E ok DMFIIWNAEBFRBICKAHEEZXED

H B2 WNA Website, 2023/8
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Y RAT AL,
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49,355tU
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14.1%

JE:CON:FELZER. CNNC: FEZITXEM. ARMZ: O 7EEA
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= i R A7 AL 11,373
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T—45:WNA Website, 2023/8
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(2)-Q-2 ZRiftfgiIREIE
(1) Efi7 7 >v1EE (7 —4& : Uranium 2022, EIA 2023)
OBEBAI—F4UF 4 —7EFE: ~1075tU (EU : 4255tU, KE : 4075tU)
HEEE - 12.95t0 (2021/165) 1 > F7EE 096 5tU (2021/185 )
@ KEMHEE 1.475t0 (UFLL - Bxid - 80 - RnT - =% -7 0-5-)
(2) KEDOEZE (7—4X : WNA, 2015)

$K4TTtNUME Y (KSRUF6. Off Spec. HEU/LEU+ T —JL 77 5 > >0.34%tail )
=DOE (2013/7)lZ. 20184 * T2 4 E1,800~2,800tU H % =+iH]

@) EINT Z > - MOXFJE (7—4% : WNA, 2021, ESA, 2022)

EIN Y < > /MOXH B 1 SNDENWI3T b DERBARELD, TN F TIC
BB I N, ZOFMAIZ X B2EIH © 2020~20404F : £92,000~4,000tU/FE & T8I,
(4) JB#EUnder Feed * 7 — /L '7 7 v BEiE
O 7 IIFFEHOEREAEZBTAHAIEN B, T—ILEEH01~015%ZE (T F
TKIRT 7 > % B4 (underfeed) . F/IZT -V TV ZEEMEL. RKAT TV

HEAZHHYLTWS, A7) ot%ﬁﬁ%ﬁi 3#95,800tU/E., 15 TI£6,000~
8,000tU & #E7E (ESA 2022) .

(5) A 7 DEEERZ © 1994~20134F (ZE A% HEU 500tU(152,000tU+92,000tSWU) % #Z
HmL. ERMEIE L CREICHRE (BR) , 2014FLUFRIZREFER L,



(2)-Q)-3 KAITUELHRREL 2020-2040, WNAEEES S 17+

Figure 7: Reference Scenario for uranium supply and demand, tU
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Figure 12: Enrichment requirements by scenario to 2040, thousand SWU
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Figure 13: World enrichment demand scenarios versus installed capacity, thousand SWU
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