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Cost(Pl) = Cost(PO) x (Pl/PO )n

Cost (P)) = Cost of power plant for unit size P, q\i\ggcecj Power Reactor

Cost (P,) = Cost of power plant for unit size P,
n = Scaling factor, in the range of 0.4 to 0.7 for the entire plant.

A. Containnent Building
8. Acutally Building
€. Turbins Building
D. Contsinnent Building

E. Acutally Building
F. Turbing Building

Figure 3. Specific overnight cost ratio (1 x 300 MWe Plant = 100)

{inr

1000
Unit size — MWe

B Single unit [] Two voits

ﬁﬁmjl_lmahi,\

Reduction of Capital Costs of Nuclear Power Plants, OECD, 2000
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SAELIXLZ (Small and Medium sized Reactor) o & 21X} 2 (Small Modular Reactor)

300 MWeO|te] 248 71X/

CH22F UXMXI2} CiH|E|= 7|EHe 2 — o — . el bl 11 A -
[SS SEEAss AR e 2xiz HES BHOIM BEHOR MO HROIM EA ZU

M7|&3 {2 700 MWe O|s}o| /IXIZE EX 2 olE 2 M5 X|2

(210 ‘Modular'2| S2|(£3)

vay-to i I
| Modular design

: ZASAX

S SLTENE ST, ARt A2 EE, 719t7| Sof
| ™ F=Q7|7|50| LA = HA| /M=

— SMRZ dEol=0| AF2Ek|= 2|0]

AL Modular construction

waze | LABZEUANE g SYOM SEHOR EE|T AIHE A
| ' Component ModuleZ $1%0f|A{ A%
| . — 37|52 2ol AFBEl= HESH

300 MWe 700 MWe
* &A | IAEA, Advances in Small Modular Reactor Technology Developments, 2020 14 as

IAEA, Technology Roadmap for Small Modular Reactor Deployment, 2021
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Figure 23. Comparison of the residual load at different VRE generation shares
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Note that the figures have a different vertical scale.
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The Costs of Decarbonisation: System Costs with High Shares of Nuclear and Renewables OECD/NEA 2019
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Transmission is a potential decarbonization
bottleneck: 5x more transmission needed in
2050 for 100% renewable scenario vs only 2x
with new nuclear nuclear builds

Transmission in E+RE- scenario, Transmission in E+RE+ scenario,
2050; [nuclear expands to 250 GW 2050; |no nuclear

Tt capvcy Transmission capacity

increases 2x 2
" 2050 E+RE- base j-"’“\ increases 5.1x
Ay

Matt Bowen, 37th Korea Atomic Power Annual Conference, April 28, 2022
(Source) Princeton (2021), “Net-Zero America: Potential Pathways, Infrastructure and Impacts 18
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Liquid Metal Cooled
Fast Reactors

Water Cooled ""\ Better utilization of
(Land based) \ uranium resources with
PWRs, BWRs : lower radioactive waste
and HWR type /
SMRs .
High Temperature
Marine-based Gas Cooled
Reactors SMR Reactors
Mainly PWRs; Some Technology > Suitable for
are non-water-cooled Lines cogeneration :
reactors with purposes due to high
capacity less than exit temperatures
100 MWe
Molten Salt Microreactors
Reactors A subset of small modular
reactors with the power up to

Can operate at high 10 MWe
temperature under T -
atmospheric i Microreactors are intended for another niche market such as off-grid remote regions, small

pressure i_ islands, and as power source for mining industries

Eb More than 90 SMR Technology Developers in 18 Member States

Frederik Reitsma, Status of Design and Technology Development of Advanced Reactors, including SMRs, and their Applications, 2025
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Based on updates from technology developers to IAEA in 2024
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) mmmq
Pre-conceptual/ conceptual design Basic design Detailed design ~ Under construction In operation

Note: The vaolue displayed with the design refers to the output capacity in MW(e) per unit.

Frederik Reitsma, Status of Design and Technology Development of Advanced Reactors, including SMRs, and their Applications, 2025
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KP'F H R (Kairos Power Fluoride Salt-Cooled High-Temperature Reactor) ;7
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- METE US SFR Ownerit (TerraPowerit Xl AH
« XI: 01= WyomingZ Kemmerer (A (& MEHLT A 012 HT])

™ Natrium® (Sodium-cooled Fast Reactor)

Hd

- LHAH: Kemmerer HXEEMA 127

- E3: 9F 345 MWe (840 MWth)

- HAGI MM Y/UZA: 2024.3.28. / 2026.3.9. (& 2H)

Hl: 10 CFR Part 50 (Z1&617F X 2E61710] 22|

- ML EH HTE-UHE 22l 22X (Nuclear Island, Energy Island)
E8Z SO WX HE LA

- JEE: ONRC X0 SEEHIB+ AT HE06{It

A&, =2 SMR & 2 L S, 2026 AR MANHE (9

Streamlined review by
management and ACRSe— /\,.7‘
FIRST completed in only 3-months
« Commercial non-LWR in aver
" - US Gen-IV commercial sodium
fast reactor
+ Use of functional containment
for commercial power reactor

L)
5 - DIERAK|EaT

KAER' Korea Atomic Energy Research Institute

‘Kemmerer Unit 1 Construction |
Permit Application hemmerer Unit 2

Safety and Environmental
Reviews Complete

Staff review completed in, 18 months,
9 months ahead of schedule andg
11% under budget ‘

40 years

Streamlined environmental
o review resulting inone-third the
typical documentation

First fully risk-informed,
perfermance-based licensing

basis using LMP _ 15 _



AFA X} FHLECH OPG(Ontario Power Generation)iit
- 81XI: JIE Darlington £X]
- 20Xl 2EHILF SHIEE Al (Municipality of Clarington, Ontario)

- EH: BWRX-300 (BWR)

[

26{7F "22.108 A1E — 2025.48 CNSC &=

- 236{Jk "26.3.25. CNSCHI &1 &

(BWRX-300 & &3 S-HEH LAt HIIZ HE A0 Het 204

ret
Dtot

- 20254 48, OPGit= & 400 HIZ 2T = 12|00l et 286 HE

1l

o)

- H=UEEVIE BEt e 222 L 2=

_|
r

- 21 24 3Ak= 010] 20229 2H 218 5
- X2 AllZE HEQ JIXE X1 £ U= 71l EF Ae0! of Hl

- &84 G7 =27t & X =x0 SMR 2&6{ 0t &

0z

« A= 20308 NHX A HIH SMRS MU0 H&o 22X HHX S5

2=, 29| SMR M 4 Jet S35 2026 XA HE 3|9

YouTube, Darlington New Nuclear Project ‘
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EU SMR 7! 2 HYX| 745} >

(SMR 2HSd) 2418 28, eV HAIH=2l= HXE AgAL 2871, H41718 2 =S Soll SMR HiX| A §&=t

7t52tot7| $6l SMR A M(European Industrial Alliance on SMRs)*S Sigt

[

* 2712|0F, A2 O0tE|Of, TRE, kA HIte|, HEHRE, ETUE, X| 2, F0tL 0}, S2H7|0}, SZH[LI0}, A/IH F 1271= 3500971 0]&2] 7|20] F

0] S0IH L24|0]= EU 7 7}= Ot LE BWRX-300 7= =it #HE 230 &0 S

3 (SMR =@ M) SMR MASHE 241 108, TRHE AT Z(PWGs)S 7461 5 971 - ¥*Q| SMR Z2HEE MY

* (DEU-SMR-LFR, @CityHeat, ®Project Quantum, @European LFR AS, ®Nuward, ®European BWRX-300 SMR, (DRolls-Royce
SMR, ®NuScale VOYGR SMR, @Thorizon One S M™

o L-O
39 (M AFA =) 259 98, SMR MYUSY2 30HM = /E W A SMR 8212 SEE &2 52 U 2 WS HAoks U= ASA =
(Strategic Action Plan) XH{EH

(SMR 7H& Y X| 7}5=t MEF) 26 38 109, EUE T2|K|A] 7HE]|El Nuclear Energy SummitOf|A] SMR 7HE & Ui X|S
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Rolls—Royce SMR

Project Quantum

European BWRX-300
SMR

NuScale VOYGR

2| YXIE MM Ha|L

[H2] SMR {elESWe| Z+% SMR Z2HE

F2 o 719/71¢
=71

EDF(ZEA)

(Nuward) 170MWe & PWR 27|18
Hefgt £ 340MWe HE22 SMRE
‘269 oM HH « &7 4F, 309
Z32|E Bty 0% 337H 248 T8 ol F

Rolls-Royce SMR Ltd
(F=)

(Rolls-Royce SMR) 470MWe & PWR

7|¢F SMRZ ZEUM F2 FES HIEGIH
Y ZESh= 2ssbt sidojn 26
HA RIS 2z S5

Last Energy(0|=)

(PWR-20) 20MWe Z Op0|2Z2|HEZ
Hesfets(LlEV)E == ZE5HH
D= U 0|0IM 57F AL T &

(BWRX-300) 300MWeg SMRZ ‘26'3

GVH(0|=), 28, BTCRL HA WUE FX6h| fI8t
OSGE(E2E) s MZSH, w2t STHe fHo mE
FIRZ EA o1 H
NuScale(0|=), [(NuScale Power Module) 77MWe 2
RoPower Nuclear |25 67|2] SMRS SO0 24 A=l g
S.A(ROHOF) 0|0, 263 £Z £X FHE o H
(Calogena) XS] Z2shr| I8t
Calogena(ZaA), '
30MWeZ SMRZ 7|E 3 LWR2t SUSH
Steady Energy(F2t=)

HSE EE310 300 = 88 51

2026-025, EUS| SMR 7H& L HiX| 7} 8t KE2,

ro
i
i

ELNE R

EU SMR 7Ht 2 x| 7|23}

28

EU-SMR-LFR project

"*t-\ CIZX|EI0IY
AER' Korea Atomic Energy Research Institute

[E3] SMR LHSY 3FZE+8 AMR ZEHE
8 30 71

=71

Ansaldo

Nucleare(0|&2|0p),

SCK-CEN(#2|of),
ENEA(0I=2|0p),
RATEN(Z0LI0D

(EAGLES-300) 2f 360MWe 1#22| LFR
2 3949 4282 SH= LEANDREA(EY|
o) HE=0M HE 2 L7 AIRHE See=2
7= HEE 8511l ALFRED &ZS2(Z0}
LIODUIA 218 238 Hs AME 6E

European LFR AS
Project

Newcleo(Z2A)

(LFR-AS-200) 2f 200MWe T129| LFR2
309 £ 30MW 2 HSZ(AS-30) 71&
oM, 23 =5E DA H7| 2L
ARE B2t HEA =

Thorizon One

Thorizon(HE=t=)

(Thorizon One} 2f100MWe w22 MSR
23040 Bt HER VIS8 |SHE JIE
HRIE A0 S Yl SALEEY IS
NEESSs E22 3
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EAEAUTE
=L SE2p HI-4 2t
SMART i-SMR L2IASE AsdHAIEZ2 EEF = ol EIN0IZ EHXI=Z
HZTH =) =(8%) AE HHAE ESS Z2Zd=5
= 110 MW 170 MW/E = 90 MWth 100 MW 35 MW 100 kWth
Z HEE0 FAHHH LA s8 2 5= St MEPRTL B %, oA
. s I REESRIISSSVR
2 A | wpmEEEeoY | FQ A s (2] e " "
3 s |osmepoipg | B8 i 2HEE HE(23-) HEE(25+)
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e
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HE A=2g] < i DEETITE
o O L. |

| -]
ECT
{Emergency
{'L‘ll.'llillg Tank) '
i’_\_/Slcnrn Supply CHX
Lime {Condensmion He

1
I !4
/_‘\ Pressurizer .
‘ 'E"ll' Actuation ./'J
<& Normally close b, Valve |
valve &
| i : Direct Vessel Safety Injection ‘l
f | S_— Nozzle
e —e
. - . "\-I_ . Condensnte
Core Check Valve Reeturn L
Iniegral Reactor Yessel

RPV

33



I-AF2LC| SMART IIE L4 s s 2R

rol

K.A.CARE & SPC

SMART Development Pre-Project Engineering FOAK Plant Construction
© SMART Standard Desi ; : .
0Technologa)/nV::idatiet:-):lgEcensing @ FOAK Engineering Design ©2 FOAK Plants Construction
©HCB on K.A.CARE Experts © Licensing (CP, OL), Operation

e Safety Enhancement for

@ Prepare PSAR, Vendor Surve . . :
Post Fukushima Action Plan P y < Joint Detail Design

< 1997 ~ 2014 > < 2015 ~ 2018 > < 5-6 yr >
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ZMAOI7L &S (2024) CaR—

LT =

HO?l= SMART1000| EXI=RIHE HM|12x H|pte| BEEA QP IE

2 244 9E 262 SMART1000] ol =L 4™l "HAZA2 EEEA QIS S €8

=71 =

W EmEoE ANRS (@A ATIAY] <IH 2015.7.21.>

(5r%)
0 359 gstaebdan) V. IHE AlOjA

H 4 =
O AEAAAF] AW FoAQBAMUE DI FIAFAE,
biR= '} 1
OABUUAE, OWELAAAAT. OAdaBDIAeAg| | D EBFEIAAFAAEELOCH
ABOR T 450 A& O 2AFRIAAFHAT F wAFY DA AR ATH HXZAMBEEMAAILE
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Barge-Mounted SMART (F-SMR) s ERET

Readily available . .
Land based Design Integration Expert’s Review

SMARﬂ 00 Risk Assessment with ABS
Peer Review by NPP AE Expert Group

: Floating SMR aka “FSMR"

South Korea's Nuclear Safety & Security
Commission (NSSC) has granted Standard
Design Approval for the SMART100

(System-integrated Modular Advanced Reactor 100)

Vo &

.
Ma r I n Izatlo n Coupled Mooring Analysis

GravityzBased Eloating Propulsion

Ocean

]fi 55 By

'f;

Gap Analysis

Vot ‘y// |
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I-SMR — To be Deployed Proportional to the Demand 2, zzanera

KAER' Korea Atomic Energy Research Institute
|

i-SMR Reactors I-SMR Site Plan
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+ CDF : 1.0E-9 /M-Y, LRF : 1.0E-10
» MY =X : 22 (HA17|=A10)
+ LOCAssH

UHY T HS

L=

+ 170MWe (CISH &8 715 44) . °

. 4 BE 7= ' LE . RCPB YZHIE2 29IX| 0|3}

+ 801 MAIH kTN > MAZIEADA =MEE 328K %
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FeM 2
o =Zd/dThIt : $3,500 /kWe (Nth 27|) > MO S+71HEF5S+MTC 2XHHS 25| 0)
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® 2 7|7| 3¥
E3DE ! E{HIZ4=(TGB)

(Integrated Nuclear Module, INM)
HlARAZtE S ’

Ag87ICcv) !
(Emergency Cooling Tank, ECT) Icv) |

! |

AR A=

(RVCH) Moo=
I ! (CB)
|
HAIZYEHE Y| I
RPV)

HAIZE7|(RV)

: AXRHSHE
l I (RPB)

=7|247|(SG) |

iz | SEROA
(ICR)

S S AR KIS (SFP)
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AE | mic Energy Research Institute

v (IV-CRDM) T H| OFH T Ol 1K} WHZXY
oS EehH| o] =A} ) oz oz
T SIX HYH| RCP Seal leakage HiA|
se gzd 7H

{ In-Vessel CRDM )

v S|4 ArD HAH| :
v BAtM=0f mE ol o
3o| OjL = | ] v N °fo; e
HAA o v x| £ v Dryer U Steam
v’ PWSCC £t=} i Rtia separator 24 2
v AOA M & jz/’—r—_—)_—“‘ v MSSV 2T g

Core Avg. Burnup (GWd/T)

{ MTC feedback for boron—free core) ( Helical SG )
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i-SMR A3} 7|2 P T—

ERI" ron AtmIE gyR e mt

| I-SMR Development Milestone (11X M52 H= JI=)

HE&HI201 E5(2028) X £ x3AW F3 (~2035)

2025

A
otz

2028

HE=A
oIt EE

2035
%)X {SMR

=3
o

L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4
2024 : 2025 2026 2027 2028 2029 : 2030 @ 2031 : 2032 : 2033 : 2034 : 2035

214 515} 417 _
SETAF@ IETXI‘E

ﬂﬂ

H H o
AR E é ; _ _ : :
: SSAR 4 °I7r
2 PSAR ’*ﬂﬁpr _ FSAR |
11?1} TZAFH S e ¢
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2 HOIZE DEUXIZE, ZLATH UK
£72% 700~950°CO! HEMKIZ

Prismatic HTGR Pebble Bed HTGR
Outer Pyrolytic Carbon

;/ Silicon Carbide
—— Inner Pyrolytic Carbor
Porous Carbon Buffer

@
/ Coated Particle \
Fuel Kernel

(Uco, Uo,)
TRISO Particles

Compacts

.

Fuel sphere

Half Section
Fuel Block

(I2IIAZ 74 )

43

112 7IAZ (High Temperature Gas-cooled Reactor) < pawmsera

SKO|ZSHE
SOEC A =2AtA =l

oA DIZ
St etz
232 AeAY

e

(LI XD EALZ JHEY D2 HE AMY )



11’1\”‘\\“'1'

VY

A S (High Temperature Gas-cooled Reactor)

750°C 0|8 838 LASHE

ru |
o

il

(90 MWth)

[ o=

.I

22 2 JtAz IE I=HE ?:'i =(24~27)

(—.E) 20279 J|=22H 2=
= 0 S g A

[« 2 Wy

I J=2d = (274 %=t

ATEAAR: B2 - HS 24, A= 24, H-
ATOIMUL At Ed] XX SHE 2 A
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((7"‘ < CIRUX|EATQY

EZXIA3  KALIMER-600 — PGSFR — SALUS-100

@ $t=% SFR A== > KALIMER-600 74344

@ TRU 2Zt4s AF > PGSFR S5H47|

@ HF7| 4FE SFR > SALUS-100 7|24 (SFR7|4t &ZF7| ME AHLIXLZ)
Taal 222 JEOl SFR dA|et ETE I EQ FF7| SFR A 25 B

® KALIMER-600

- xt2 el E(poo) ¥ 2FYADL2(R)
= 2. A 2-F(quid sodium)

* EHIAETY: XIAEPHTS) - STAEMTS) - 25 S(SHTS)
* BYH7IE) 150 MWe

* HXtE U2 07| AUl~1bar)

- SR R U7 390°C F M45°C

- WHE: SHUR(ET |l U-Z0jM U-TRU-Zr 2 T HEY

- WA= DAIFT| 1270

= HIEQPHAIE 7. Ti| S(passive) + 5-S{active)

- EHAHAIE TH: | S(passive) + 5-Sactive)

= dAlsE:60d

* SCHARD: A0S TV GAAFD(SBO §) CHAEA| 2

" ® PGSER

SY7IEFHELM(TR) AAIEZ7 |2 2

=]|
@ SALUS-100

IAEA EA| 2R =& HE (AEA-TSR)

» Integrated pool-type SFR
» Electric output: 100 MWe (267 MWt)
» Metallic alloy fuel & FC92 cladding

» Refueling cyde: ~ 20-year

> Rx. Core Inlet/Outlet Temp.:
360/510 °C

» Net plant efficiency:
37.4% (tentative)

» Power conversion:
Superheated steam
Rankine Cycdle

» Steam generator:
Straight-tube, shell-and-
tube type

» Long-term cooling with
natural circulation

> DHRS: Active DHRS(2-train)
+ Passive DHRS(2-train)

» U-10%Zr with less than 20 wt.% U-235 enrichment

* Small, Advanced, Long-cycled an

SALUS'—100

d Ultimate Safe SFR
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B Pending issues on long-term Spent Nuclear Fuel(SNF) management
@ Fast Reactor coupled with Pyro—processing could be one of the options

2 To reduce the amount of SNF and its toxicity

___________________________________________________

Spent Fuel

Pyro-
processing |

1
I
|
I
|
|
|
|
|
|
|
|
|
I
|
I
I
I
|
|
|
1

|
I
! q
: | 4
B — SFR Fuel :
X e N M-TRU-Zr Fuel)] = /
: High Level -5 S F
Final Waste (HLW) """ """ --7-mmmmmmmomoommmommoommommmommmmmmmm e

Disposal
TRU: TransUranics (Pu+MA), MA: Minor Actinides (Np, Am, Cm), FP: Fission Products

46



— ——

roisigrs AEW2A D42 (SFR) 71LALY, HS A
| RIARAZS-ALAY MOU HZ

HYUNDAI
mm Public-Private Partnership Project (5-year) (\ A ENGREERING SE T RURT N
______________________________________ -
Year ~ 2024 2025 2026 2027 2028 2029 2030 ~ 2035~
S Public R&Ds Public-Private Partnership Project New CLEAR Commerc'lallzatlon
on Program Project
. Government: 50
Pro;ect. Government Private Sector
Leadership Private Sector: 50 (Buslngss modsl)
Concept design * Construction
Major of long-cycled |} ¢ Basic design and preparation for licensing * Apply for CP . FSAR
Progress SFR * Document set for PSAR (FOAK design) * Detailed design

(SALUS-100)

* Apply for OL

47

* New CLEAR(CLean Energy by Advanced Reactor) Program




XK= (Molten Salt Reactor) S

2 W2 AR3H= 4N AXt2
Ol9)= EEjZ 2K . "y HE AUX}Z="

o0 o O
o8 o RO = Reactor Coolant salt
H(EL B8 SEH(C |
( SRSRZ) = (°C) THE,
NaBF,-NaF 384
UF,
L!F—NaF—KF .[FLINaK] 454 PUF, Generator - :E)ls\zg:cal
LiF-BeF, [FLiBe] 459 Thal, ’—‘
NaCl 801 UCl Fuel-salt —‘ -
A ; Heat exchangers o
NaCl-MgCl, 445 - Pucl, mixture | _—
— Pumps x
NaCl-CaCl, {:‘E
Freeze plug & Turbine - 1 -~
I
Water/steam

Emergency dump tanks

[£X]] Nature/US DOE/IAEA XI2E 25 +3
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2E 17| — LNG 24

. —

1
7% FEe R
T, Tapmmmarmamme S

Reactor Coolant salt

MARINA &7 EA "

power

!
Fuel-salt hngers

mixture ==

. @/H7| &3
— 100 MWth(~35 MWe)/2=

Freeze plug & Turbine : L

Water/steam

Emergency dump tanks
Mt ABE

o =
S
—_—

al

Air Duct Line —

c L E7RE
—~ 600 °C 0[4}

Exhaust Air Bypass Valve

Intake Air Bypass Valve

Support Structure

X
T Coolant Pump
—_
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Noble gas trap

H,0/0, trap

scrubber

Caustic
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ﬂ:: SMR kII:II'

SR (MSR) 7|8 SMR Ae 7He 20294 20324 20354
- Y MSR 7[=MA | |+ MSR Mt} ZataA* * MSR O A% X
_ 801z obxiA 2= * MSR + M4t 87| o ~ MSR &M
- —’F—R?I?IIHE g% 7:'.'% - 3Ho°|:_g MSR o=l7:"f2|§-.| ] - MSR kl Iﬂ rgﬁl
SEUENAE 22
- MSR EHE 449t — MSR M4} S5} otx A
7124 Iy 2
»Mm$ﬂ¥ |=4A
AMHIEFH L bt i - MSR 48} ofj2f 2kHd _ ol =
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