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1) IEA, Net Zero Roadmap - A Global Pathway to Keep the 1.5 °C Goal in Reach 2023 Update (2023)
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* AR742(ALWR: Advanced Light Water Reactor), 25822122 (SFR: Sodium—cooled Fast Reactor),
227~ 2(VHTR: Very High Temperature Reactor), -89 A=(MSR: Molten Salt Reactor) &
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O FEUekE 2050 B3 3t 23S fl8l ¢ o8 gl L8rdS 7Estal olom, ALk
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2) IAEA, PRIS (Power Reactor Information System) - Current Status (2024.08)

3) WNA, The Nuclear Fuel Report 2023-2040 (2023.09)

4) IEA, Nuclear Power and Secure Energy Transitions: From today's challenges to tomorrow's clean energy systems,
pp. 30~33 (2022)

5) IAEA, Small Modular Reactors - Catalogue 2024 (2024)
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* 2025\ 374 AbrAsPAd A B (ATF, Accident Tolerant Fuel) -8 5 #%4718714(BAT, Best Available
Technology) 28, 2045\ o] 7 14817, 20603714] A= aliE: 2 1EAld 2938 Sk Al Al A &

2. s 5 HE X ANE

[AdEEd 7

Q 2022 ZAlole] gadfelyt X olF mEm FLeR wiAlel m7hse] Afslo]
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Condemns Russia s mssmmmm Supports Russia

[ 1] 229 44 255

Q 2o} o= 715 7 [} ) AlRlel 7k - S ARl =, 2040714 Ao “dg sk

220 O] I B 217} 80%, 80%, 90% TOR, o F=o] whAysk!”

6) AADSIAIEE BrAtR, A A™bag7|2AR ARt 371 (2024.5.31.)

7) AR SRR B uAtE, AR Adag7]@dA= e7get 570 (2025.4.21.)

8) European Commission, Commission Delegated Regulation (EU) of 9.3.2022 amending Delegated Regulation (EU)
2021/2139 as regards economic activities in certain energy sectors and Delegated Regulation (EU) 2021/2178 as
regards specific public disclosures for those economic activities, Brussel (2022)

9) The Economist - “Who are Russia’s Supporters?” (2023. 3. 31.)

10) UxC LLC, Uranium Market Outlook(2024.4Q), pp 53, Conversion Market Outlook(2023.12.), pp 7, Enrichment
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[ 1] 2023 AlA s5AE A8 5 Ara

27} 3 A} i A
R e Orano 7,500 12%
o Urenco EU 13,300 22%
Urenco USA 4,600 8%
2] Ao} TENEX 26,500 449%
> CNNC 8,700 14%
7| INFL % 200 ~1%
A 19.5 60,800

— =3} kA= e faEialel ER FokR] 5 T BElE S, B w5 89S
15~30% P43 Alglolm, 2028~2030W05E T3 St 75 Aoz s,

* Urenco: 3=F Capenhurst 25-E41 592 5(HALEU) APAHEH](150k SWU) 7=, Ulg2k= Almelo(+750k
SWU) HE ul=t Ea 5 AJE(+700k SWU) 24 AlE 49

* Orano: 52~ Eg)7k=8] A9 GBI 55A14 2P(+2,500k SWU) AlE] 4

W5 2030 o)FE ADHI 9

= (ARFD) BAlote] fetolu e olF AR bue] FeAdo] soAal o AR

[¢}
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Q 7Fs Axle] B, o853 73l T4 s Hlal AR dRARATR 9 ok $EEE
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Market Outlook(2023.4Q.), pp 7.
11) UxC LLC, Enrichment Market Outlook, pp. 48 (2024.2Q)
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8OMTU/y, 2050 520MTU/yolH, Fa2ke 20504 715 5,350 MTUC| o] Aoz Al
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aldgo] oFA a4t Hikto 2 V)& ALgSaldg AEg W AQxe] 7es A E8sl st

S(ORANO: AJA2] = MOX/TRU 3, == oJo] Pu g Z213),

Q AA ARGAE s} g V) ARlEdd gl e gEdlddg yjEA}
MAg, SgYIAAR & TS T2 AlFddAg tigh =2 ST} aldE.
— "=k DOEE 2.39) & 7159 AFaAtE AT s 13(ARDP) S Ad8H2020.5)" .

g
* TerraPower2] Natrium 25 321745 X—energy 2] Xe—100 a27}~% Kairos Power2] KP—FHR 28

Wz 52 WAslel A5 71 %

s

(o]
o

= (PR ARAAE 2] S 9 J1E a9 deln FaAlslel §Y e
offe} o) ARAAR A A 2 A8 Fnh Bagh

12) Low Enriched Uranium +9] 9¥x}2, L2ty =5% 5~10%9] A=&E2eksS 77

13) =Ul2] AFuAYd i 7 5 F AJ8st 34 A=, 2023 ARRIMIHAE Eelo]

14) https://www.nrc.gov/reactors/power/atf.html

15) NEI, Drive To Deploy ATF with Increased Enrichment and Higher Burnup (2023)

16) High-Assay Low-Enriched Uranium®] ¥}z &% 5~20%9] Ax&225S 717

17) Brent Dixon et al., Estimated HALEU Requirements for Advanced Reactors to Support a Net-Zero Emissions
Economy by 2050, INL/EXT-21-64913 (2021)

18) https://www.energy.gov/ne/advanced-reactor-demonstration-program
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Spent nuclear fuel arisings and cumulative in storage in NEA/OECD countries™ in
2020, by country (in tons of heavy metal)

United States 86.235

Canada

Russia™®

South Korea™™"

France"==*

Germany

Sweden

Spain

Belgium

Romania

United Kingdom=*==*

Finland

Czechia

Switzerland

Hungary

Bulgaria

Slovenia

Netherlands

@ Arisings @ In storage

Source Additional Infermation:
OECD-MES E 2020

[ 2] 2020 71% AAl Zo) ARgF AR AR FA ARG
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— Aol Az WER ASFERE AA5A ) ARG e, o
SV 371 e IS 98] A4 AL £ F9,

]Sk

-

_ 74/\1 ;qx}}\])é
=}-
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o=

Z7| =R =7 FE (s, 5 52 Hx QISP 7IRto] Rissel] wiek, 334 APgald
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— e ARg BBl A F7F B QJa)] 2olRl] Algdslol T AL 27 oLt X9}
Al o] Rt ofelea AL U

19) https://www.statista.com/statistics/1391067/spent-nuclear-fuel-volume-worldwide-by-country/
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20) https://stuk.fi/en/-/stralsakerhetscentralen-behover-mer-tid-for-att-bedoma-posivas-ansokan-om-drifttillstand
21) &Y, 2185 KR w;st 97 uFEY SEY o] & El= YA AA| (2024.4.25.)
22) MASIAEE, AR 1EY HAVSHPZIE 2 71 (2021.12.)
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BT SRR E T 2| B
- M2E AHEEHNE HE 27 sl ug
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Clrs TR 7ls SRR e
| sas

ZFz3hy, ‘SVR 2 ARARE #7158 E3 0] (WISARD) E2AES ZH| o,

O &) M 9 Agle] Aa7Fe, R84 B S S Als] Sl Aagle
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— ARARE 7D ARESsid g W HElE-L- g A AR dlds A, WEIA S (Discharge burmup),
ARk o) SR 71 74 AR IR} TR, SNRS: 7 e M} ol

Hk‘—ﬁ]% e _9_’5‘]?,':] %7]:%}- '/'I:E 9}1\%25>.

— 1]79] 749, SMR 719 3159 WHllE A2S 28] MAPIE7 1= A4 W (Nuclear Waste Policy
Amendments Act);, 7| Z Ao #A|7)H oM ) =YX ATFAZE(ARPA-E)-S SMR =
AR AR AFgEad g 2 H7)E obdaeE]E $J3 ONWARDS Z 2138 %13}

— AR E AL FIA G sfeby HkgAd o 2 At Xe|(udslerda)) glole Awsl] ofdE 4

fuAre)
Jorm AgFaln S He A4e AAY /& sl A8

23) A.G. Espartero and C. Hill, IAEA Ongoing Activities on Challenges and Opportunities for SMRs Spent Fuel
Management, OECD/NEA Workshop on the Management of Spent fuel, Radioactive Waste, and Decommissioning
in SMRs/Advanced Reactor Technologies, Ottawa (Canada), 7-10 November 2022.

24) OECD/NEA, NEA Project on Waste Integration for Small and Advanced Reactor Designs(WISARD), March 7, 2024.

25) Kim, T.K., L. Boing, and B. Dixon, Nuclear waste attributes of near-term deployable small modular reactors,
Nuclear Engineering and Technology 56, 1100-1107 (2024)

26) Park, S. and R.C. Ewing, US legal and regulatory framework for nuclear waste from present and future reactors
and their fuel cycles, Annual Review of Environment and Resources 48, 713-736 (2023)

277) Optimizing Nuclear Waste and Advanced Reactor Disposal Systems
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i (ARH) Adxiedxkz 7= Q18] TRl -] e ARFBld R B AMdHl = 2ol
el whet o=l theh we Wt mido] B agh

4. 2 Ao S X AN

[71¥kA1A]
QO (FARAIFAA) 7Fsdxd FARATE, LEUH) R AFAAR(FEad, s59aeis,

ggagag) s Al HlEA] AXoF sk ZAREA| S (Post Irradiation Examination, PIE)Z}

L —

ARl B 7R SR B4 Fde] TPsd 9l AlAI e,
A AL SlE AA7)% ShE 98 tire] B Al 89 F9L

[3E 2] ale] =8 Shll A A

Epg—— ZAFARAL B 7B
Idaho National Laboratory (INL)
w) = Oak Ridge National Laboratory (ORNL)
Pacific Northwest National Laboratory (PNNL)
A Canadian Nuclear Laboratories (CNL)
s LECA—-STAR Hot Cell Facility, CEA
Laboratory for Studies on Irradiated Fuel (LECI), CEA
Eato R Studsvik Nuclear AB
Eat e Paul Scherrer Institute (PSI)
7] o SCK—CEN
=4 EC, JRC Institute for Trans—uranium Elements (ITU)
d= National Nuclear Laboratory (NNL)
=29 o] Institute for Energy Technology (IFE)
2 Ao} Research Institute of Atomic Reactors (RIAR)
o1 1 JAEA Hot Laboratories(RFEF, WASTEF, BECKY)
== Nippon Nuclear Fuel Development Co. (NFD)
- Hot Laboratory of Nuclear Power Institute of China (NPIC)
el Hot cell facilities, China Institute of Atomic Energy (CIAE)

Q e SR ol ZARSATEAVPER) ] Lo, 1911 H 23%]o] ZA] =$s)4,
O (S5 2 AL A=) ) AP0 2277 10] Q727 92 Fav ok o] 5 7 s ATHS 2
I U= AE(IAF/ASATEE, Fuel & Material Testing Reactor)+= 9710l B3}k,

- AR g9 BAL W, |EAT, BE AL TN B, PAeh B4 Fow Hsh,

T

28) “Development of small modular reactors and advanced modular reactors-Implications for the management of
higher activity wastes and spent fuel,” CoORWM(Committee on Radioactive Waste Management), February 2024.
29) IAEA Research Reactor Database (RRDB), https://nucleus.iaea.org/rrdb/#/home
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* Sl /A BARE g 1960 el 7Ele] Lo Zow 47| LAl W 135} 1 A AP QT Hjgo]
78] eaiod pH fodol ofele: Al

= Ak AR A o= Sl e iR o=} ] ot ] AR R 28 Vel A es

(3£ 3] * T<! 8 AAR/AEAF=] 54 nlaL

AT W |24 W) | £dF% | AFEAA 54 e ]2
77719 A, PWR XA} loop ]XPE slodg [ TAAN S
ATR (US) 250 1967 A e ° S
- o=A 84, 37170 5
HFIR (US) 85 1965 | 31719 ZAMS Sleol Sat
1958
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