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Ag 2BREARE AF D AAT

APREAAEE JAHH R edE delth. 27 AAE(1970dH o))+
H71& 8ol 500 MWe o]ate] A7} theglon, &) s8¢, o2 2 5% 44
T, A, FEAE A 49 Al T 5FEAEoR ARl st vlE)
A7 Ha, S Ade AAAds A ndx oy e SAe] Lol uwe)
AR 2 A Ao RA 7 wrom syt &8 FAH AT DA A= 3H 9
2 AFa(19799 TMI, 19861 A==kl 2011d FFA0H)E Eafo] obdA ka3 A
Qe 2UdaE 9ste] ARE AR A wEs RS

APREAAEE A2 ARAY o] AnEsa] AbE otk Y dRpEdA
=l Zhe A4A g A2 8¢l SFR, MSR 2 GCRell o] 27]7-4 SMR(Small Modular

Reactor)o]g} EglE AEEIAEZE 202000 o]Fo Hx=H AdAE HALde
QAZER oA AR o AR AGES st o 2 A e
AYREURREY] HYE HAo HAA Eds A 2 AES 55

AR EYUAE = Small Modular Reactor®] ©¢Fx¢l SMR=E EA=E. 20108 oA
Fo]+= SMRS Small and Medium Reactor® Zo]%H 2oy Module 24 7F SMR9
Q3 AAEHoR <oA= uwgl SMRY ZFol: &A] Small Modular ReactorE

O Y9rtdo =z SMRE 4% Yx=<2l Small and Medium Reactor®2 o] ¥ A&, 1
1.1.19 A5 1980 7FA] 7kel OECD A19F TAEAS] SMR #Hd A ol A
Small and Medium Reactor® SMR=Z %7]|3}a J[1.1-1~1.1-3].

o JAEAS] 19851 TECDOC—347°14 SMPR(Small and Medium Power
Reactor)o]2tE £015 H X2 2 ALE3 Z o7 355,

rr o

e OECD—NEA* 19914 Small and Medium Reactor (SMR) 0] & # 2]}, SMR2]
A AT obell 9] 5714 8. A= P 7tslel o g dxpe ik A]%fe] G2 o] SMRo]
2 Ao g o Ad o] 7|4 SMRS 600 MWe o5t AA2E %33,

— =849 g4 (Improving public acceptance)



— AHAA AN dAH HFES 57} (Increasing the nuclear share of the

electiricty market)
-34d 5 Y ¥5 A 72 = (Opening up heat markets)
— AAAN A FAE A D2 (Economic competitiveness)

— SMR9] A7) A 2L A Al (Lack of any operating plants)

O [AEAE 19961 TECDOC—881%& W3kstH A SMRolgls £o]E& EAAHO
A} 23t A] SMRO AAE S ofglo] 6714 847 BEA8 [AEAE AR7} 974549

23le] 700 MWe ol3te] Axl22 FaPA 22 SMRE Aol gh

to

o A7 @3} (Simpler design) : AAF7] &S At 53 P 1) 253} 89

o AbE] ol X o] F- %= (Increased safety margin) : @& CDF, B % grace period

o =93l 18]= A A (Better match to grid requirements)

e Y 2 9uyA Al F2%= (Open up energy markets): process heat,
Ly
=

desalination, district heat
o U7 359 =94 (Easier multi—unit siting)

o o slollA 93 (Lower financing risk)

e ]

AND MEDIUM
REACTORS R Sy

&

a9 1.1.1 =%7] SMRel| tiste] A&7)gk BiA (OECD$ TECDOC—-881)

O SMRE] A 2]o A Modulare] 2Ju7} Fx% Al -2 DOES] LTS Z2AE AJ 23} 317



o "= DOE° A= Advanced Reactor 7H'&¥ SMR (Small Modular Reactor)®]
Detailed Design and Engineering (DD&E) A 95 $3F SMR Licensing Technical
Support (LTS) Program< 2012 ~ 2017d7b4] =8, LTSl A} NuScaleS 414 3t
DOE+ Small Reactorel 4] Small Modular Reactor (SMR)E & 28] 2 AF-&-3}H
SMRe] 7 ool A ®E 7de SMR Ade] a3 aiwA Z4x3[1.1-5].
—9A] DOE &#<21 Steven Chui= Wall street Journal(2010. 3.)el4] Small

Modular Reactor (SMR)o]2}i= 801 & 324 4 O 2 ALl ofgf <} o] A o3t
“The small size makes them suitable to small electric grids so they are a
good option for locations that cannot accommodate large—scale plants.
The modular construction process would make them more affordable by
reducing capital costs and construction time”[1.1—6].

e TAEA SMR ## &3 B 3421 ARISO|A] NuScale ¢2t=2 2] o) F<} = DOES]
SMRell i3 A =9 &o] A7} BAHow AsjeHA SMRE %2 Small
Modular Reactor® W73 o2 F55.

— Modular®] on & =438 AAE7} 7H#]) = A A EA (Design Feature) =9 432
R o CAREMY SMART ] Zofe] ‘Modular' 7} 2235 o] 915

— NuScale©] LTSell 44 ¥ o] % Modular 54 °] 43 dA27F AAH & 714 7]
A Ao amA B2hs7] Azt (d 1.1.2 3.

£ Advances in Small Modular Reactor
Technology Developments

_JAEA b

1

Status of Small and Medinm Skoed Reactor Designs

a9 1.1.2 SMR9] 8o g7} MAd" Ao [AEA ARIS A



9. 2FREALZ (SMR)Q] 49

O

2P REAAEE JAEA, DOE, WNA, OECD—NEAS-o| A o}gjo} o] AHelstar gl

« TAEA : §7]9 300 MWe ©o]s}o] & 74w i A& 2 de = o= Rastd
AR R, BEshes AXARA A FFo] golstaL, AlF 9 7715wl A 3 9ol
Vet eE 993t IAEAE F2H o % SMRS “Small and Medium Sized or
Modular Reactor” & AF&3}a Q1S [1.1-71.

* DOE : SMR+ <Fd&tal(safe), 7i5stal(clean), ©el4Ql 714 (affordable)&
AlFate AR SMRE A715= 10 ~ 100 MW 550 & thekshAl 42 4= 9lov
Ae kol 9 o] T A, H3t 5 thFek @ ol g 7pEH ). SMRE] 2 A&
RES] e AR 52 A4, 9 884, sk
AFS] A 7)o 2wl = A A E A B

« WNA : SMR 300 MWe 7 B 1 o]6}9] &35 7HA]aL RE7]=2 A9 A=,

F 7|eS BEwde] 3 Ul A ver] AR 87 g5e] 7t

FAL BAE Fs8he 7= [1.1-9].
OECD—NEA : Small2 Z3&3 300 MWe ©]& 10 MWe ©°]4< 2u|&lH
Modular= 2&2] A1 2, 3442, o]&&o)| 7 &8 wix| 7} 7ha gk A Ao,

Az YA 02 G2 PASAG 713 Aueks 98D Q422 <G 11-10],

o,
2
o,
ol
1o
N,

L

TR deld AR APdREdAze] Aol SMRE &% (Small),
25 (Modular), 12] 3L 92t= (Reactor) 3 olA] A3 Aojs Wd + A[1.1-4].

7VEol gAs APste 24 E[1.1-3].
o A7E" BHA AL 10 MWe ~ 300 MWe, =38 300 MWe ~ 700 MWe,
3L 700 MWe ©o]Afe] geF0 2 L2 10 MWe ©]ske] 92 = 248 U212 (Micro

Reactor)2FaL #] % 3},

Y REARZAA ARz2e] 7154 JolE e foldl BES FE A%, 1x
7719 RESAATE WAL AT 9HS 98 A FANG Fol AT

i of
2
i)
o,
rlo
b
td
d
10,
N
fu
lo
ol
2
o,
flo
et
fz

* DOE+ E=3l(modularity) & NSSS¢] F8 717|= 3% Wl AlZto] 7bs3sha
S

AHEANA] o] Gol5HA 3z SMRY S5 o2 Aol P A2l AP10009] 45,



o WNAOA &= 2535 25704 (modular construction) 2 573t A 2] 3, [RIS(~
330 MWe) AellA Qdxtz A7]¢F &% t7] ol A dvjoja
Eatr] A-g 2712 71 A= 17] 77 vlal vr] 2

A2 B2 R (8F) o] A A7) ol tiZF A4t (serial production)$] 7 Al 7F SMR2]
O ol deh RIS A731 52 thg kel o el et

g AAEst fAre 220 AARS A S

=
5
&£

2 A A F[1.1-10].

« SMRe =EE3} g 54, AAA, AAA BHAAAN BEAI FHL

AT [1.1-11]94 = SMRE] EE538Le] A3 T & oo} o] +4sldl o, BE
[e)

FEol 80%0 =EF B4 300 MWe 7152] SMRe] 2144 8-(USD/kWe) & 45%

H7be] 7hs ko] oF 5,470 USD/kWe 3713

— A AN B9 ©BE AMn| L] 7 ukEA Il st o] 3k, SRAFE
AT 58 w5y o] &5, G A

- BE &4 2 A A (lifting? supporting) Al oFxA F-3 RESIE 9% 7}
A WL, A Azte] oA, A37F 9d

QJXPE =@ IABA Aue] oaty ©@7] A4 531 =39 A5 oF 60%7F 78T
& (PWR, BWR)o]x &7 AA =% (2035 o]F A) w=do A9 vy
xﬂwrﬂ AAZY (MSR, GCR, LMR)7FA] &2[1.1-7]. #<+ [AEAE SMR TWG
(Technical Working Group)E %3] SMR % MMR(Micro Modular Reactor)2]
MdE s a7 1.1.339 o] F3sh
e HE SMR IEIS Hgats dxzoly, 142 97) (MSR, GCR 7+ 171) <}
FAAR 5070 2 IAEA+ ZASE o] 5 =97 9A2 5 597) SMR 3 2970 =
50%5 AFA] &=,
* 19 1.1.39 A& F MMR¥} 25 MWe ©]3} SMR2 A 2|3

OECD NEA:E 27 wH7FsAe] 9 42719 HGA=zE A3ty
918714 (Licensing), "X (Siting),  A17 (Financing), &% (Supply Chain),
#o &5 (Engagement), A& (Fuel) & 67FA d&o digte] dx=z HdAAFS
BH7FeH1.1-12~1.1-13].
* W7HE SMRE 152 97 9} AT AR 332 TR o T FUAY AARE
1671, GCR2 1070, SFR 971, MSR 67111 ©]F MMRL 1071,



o TRAE AR 1671 T wiA] 7HsAd o] =2 YRR 1071 (SMART, i—SMR, SMR—160,
BWRX—-300, ACP100, NUWARD, Rolls—Royce SMR, VOYGR, RITM-—200,
CAREM)?] A&z F AYS F 1.1.13 3 1.1.29} o] B3
— A2 o] AL OECD-NEAQ] dashboard At 55 5=-&38}o] F7}sld o, 67

2
e 2w 457k T 24 §Re] Al ofd) /| FoR SR

tienealn Licence to operate
- construct iy
Licensing approved ppr
Received
Site owner has permit(s) and i
selected the or licence(s) for E;;?::;“;:?::;:E
Siting technology construction on
the site
Ten or more - FOAK financed +
Financing™ announcements or ;(:::ngfully progress for NOAK
USD 500 million finance
Sl FOAK
. = Partnershlps!jmn? e btction NOAK
upply chain ventures/consortia ongoing/ construction
- all with EPCs 90 ongoing
complete
Operating
fabrication facility
producing fuel, or .
Fuel (s s foaci s gr;tg:’t(s for fuel El;(;licn;admg has
existing/genera-

tion-lll commercial
reactors




% 111 78 U848 ARz x| 7bsAd Hobx
AR} = o135 714 Hjl %] S =) = ik
< o 1l o o O H © L (3079')
SMART 4 2 4 4 4 18
SMR—-160 2 2 3 4 4 15
BWRX—-300 3 4 5 4 4 20
ACP—-100 5 6 5 5 4 25
NUWARD 2 2 4 4 4 16
Rolls—Royce
SMR 2 3 4 4 4 17
VOYGER 4 4 4 4 4 20
RITM—-200 3 4 5 4 4 20
CAREM 4 6 5 5 5 25

*OECD—NEA®] SMR dashboard®] B7+& 313



X 112 AHET =2 U4 dAE] T8 A
= 5 2= 9 2] B A}
o =] org] Z»T'L_Q_E ~ _ 01_3113_7] T oo i
9] % m == H = T €_ HF AL 21 B2 2~ H 170 Al owm %_]z,]fi
A= (MWth) (MPa) (2R ce geAs (H/D, m) e *
(Y/N)
_ A A
F 2] 2= ]

SMART 365 15 322 AT o) 57 18.5/6.5 Y (A ek
i—SMR 540 15 320.9 A 69 23.0/5.0 N dAA
SMR—-160 525 15.5 321 2423} 57 15.0/3.0 Y A1 A
BWRX—300 870 7.2 287 A 43 240 26/4.0 N FAIAA
ACP—100 385 15 326 A 8k 57 10/3.35 Y A =
NUWARD 540 15 307 A =3 76 15.0/5.0 N 7N A
ROHSS;/[};OYCG 1358 15.5 325 A Bt 121 7.9/4.2 N AR A
_ YA A

PO B! 7/2. °

VOYGER 250 13.8 321 o 37 17.7/2.7 Y (EEaA %)
RITM—200 190 15.7 321 A 199 7.5/3.4 N A A
CAREM 100 12.25 326 2ted =8} 61 11/3.2 Y Al =




Output Capacity, MW(e) per module

450

300

200

100

25

*
IMR
DU-SMR =
R M e—l *
i i
i
! i
i
i
LF : |
i
§ croo0 | |
: L *
i
i
SmTMSR-400 ' .
i SMR-160 ;
KP-FHR b i
i
L PN
i
s |
i !
! i
: | vover |
i
[ Fvr [ McSFR | AHTR-100 | _RriTv-200m |
TEPLATOR ERAT-45 v i -
TEERA LD EEHAES THORIZON i : : y
i i [ «<Li-aos
| HTMR100 i ;
i
LFR-TL-30 i CAWB : ;
! ; i ®
; t
| SEE |
Energy Well UNITHERM ; HOLDS-QUAD ABY-5E ' :
U-Battery eVinci ELENA MoveluX ! AURORA KRR, MARVEL i
Pre-conceptual / Conceptual design Basic / Detailed design Under In Operation /
Construction Operable

Stage of Design or Deployment

% 1.1.3 SMR AA 2 AAd 2@ 2 |3 [1.1-4]



2]

A2d ZFE2H AR E

by
il

IAEAQ} SMR TWGOﬂ Eﬂé]—jl,
Reactor Information System)
Mddsts JNEg

=

=

1. e

O 2YREUARE 27 1.2.13 o] Jvl, Fioprlof 1| a ejajobga A dutat

WEE T Q. P fFEe Aol g AMYS FE st 9o,
=] = = o
FEOMAoF( &, A, Tt HAlolE AH FLEE o] FE i 9lE.

O 2022 AlFo=m A AAACRE thgst AFAAZT}F s lew, oF 60719

wgo] A AAd 2 2 Fol Ad[1.1-4].
TG STARCORE INETHERLANDSI DENMARK L CZECH REP BTTowETRm kT&Tfoin :fr:?fs ::i?;:«o Ml\:i:i;o EEL\E:F:\
EXNCLSIR skt THORIZON  cAwa TE"'-‘“ Wit VK300 RUTATO  RITM-200M  GT-MHR  BREST-OD-300 UNITHERM
ARC-100 SSR-W CMER  ENERGYWELL
[ K] I Seater-ss
Rolls-Royce SMR
SSR-U ESMR
LFR-TLX SMART
B BANDI-60
Nr::m microlRANLIS
5 BIXTNE  HTTR
VOYGR STAR IMR a5
BWRX-300 ALY BWRX300  FUJI
SMR-160 me GTHTRID0 MoveliX
Westinghouse
ShAR CHINA
mPower ACP100  ACPRSODS
OPEN2D CAPZOO ACP1005
i SAUDI| ARABIA DHRAOD  HTR-PM
En SMART HAPPY200  HTR-10
Xe-100 NHR200-41 smTMSR:400
SC-HTGR
S INDONESIA
KP-FHR PelUit/RDE
MEKL PB-FHR THORCON
MCFSR
LFTR
THORCON = AHTR 100
AURORA PEMR-400
HOLOS-QUAD CAREM HTMR100
MARVEL AMR
MMR
Westinghouse
eVincl
a9 1.2.1 AA FL A289AE A d3 [1.1-4]

O AYPEEAAZES SHHE st /IgsE L Jon 3248 dAzEed tisho
ey Fo 2gREAARE 29 1229 28 E9e Faxe atd @
AR 7)E gt A8 w9 sheEibd s A, AR AR AR, W,
M A~T) 2~ = 2~ 5 2= [0)

Terst, ALt & OYd oAl e



TN AYREAAEE 7E LA HY d5H VEs T E8eHA kA
BAAARE =ol7] Al ARE HAMNE S Bmesta, FriHoz kA AN S
710z FFAI7]7] fE HAlARl JidE Tes A8 AFYEEUAREY
LA 300 MWe o] dAt=er BaE 7so 24E& %wE 50~150 MWe
AR FIAF Y FEE o] Fi e

H5W24d A8 REYUAEE MSR, GCR, SFR 3%F9 AAR7} FEF& o] FH 309

= °]
Ao QAR AT Fol g MSRE AR AA §89 FHE olF Axtzs
TRISO 59 AAEE /Mo s §59% 22 AHgate A42gos 729

Y.

IMR
Rolls-Royce SMR

301 -450

Westinghouse SMR

VK-300
40L-300 BWRX-300
CANDU SMR
SMR-160
NUWARD
151-200 i-SMR
mPower

CAP200

SMART
DHR400

101-150 ACP100

Power range MW(e)

KARAT-45
RITM-200N
HAPPY200
NHR200-H
VOYGR
KARAT-100

31-100

S5TAR
TEPLATOR
RUTA-70
OPENZO
CAREM25

10-30

2. =718 Tl NEER

(1) 3=y

O

A Al ] SMARTIOO Ao R f3d7]ee s)-8-C= BANDI-60SE 7fedetar
K

sk 2 P2 (KHNP) 7 2= A9 (KAERD 1831 A A g5 o= 34l
SMR(i—SMR) %©] 7HHLHL A 24 YAE 2 ANYARE S FHoR

Ado] dEEAAY} AP 9],



A= 7R} =3 =9 (MWe) H] 5L
SMART-100 KAERI PWR 110 A3
BANDI-60S 7| PWR 60 EEY/a%E

i—SMR KHNP/KAERI PWR 170 (47) ®%) AA
KAIST-MMR KAIST SCO2—cooled 12 AA

URANUS UNIST LFR 18 AA &/ E&
REX—-10 Algd PWR 10 (& A G /A A8

Ads BA AGE/1E Auste] EPzE PARA W 4T & A= IAY

7429,
e PECCS, PCCS, PAFSG HAAH&7]9} &7 &35 A ES +A44E.

o ot =], WY Aol E A, 0.5 g WA AR =9,

(~f



Reactor Coolant
Purmp

Pressurizer

Containment
Wessel
Main Steam

Reactar Pressure

Vessel Steam Generator

In-vessel CEDM Feedwater

% 1.2.4 i-SMR /A %=

O BANDI-60S+ 7|0l MEsts 428 7MAETE2, 553 (block—type) A7
NS A& dx=2e F71TA7IE A v glo] =S-=22 A4 d4std
AdAE 3 go] e IZA S AL (LBLOCA) S A = AS[1.2—-3].

o F7I717F EelEo o' Aol Hl& FA BT %

o iR AYA G AAAL A 0] BAAL, B, A5aee 5 BAAY

TM-ICI

Pressurizer
Steam

Generator

IV-CEDM

Reactor

vessel

Reactor

coolant Fuel
ue

prmRg assemblies

SEHSATS FHEuY] Qlo] A7 A4 AP R EFLAE(Micro Modular



Reactor, MMR) 7/ld<&

. ﬂé‘]\—i

Meled S [1.2—4].

o AFAFT] 201 o]

 MMR A% AA F

[ ]
X,
)
o
2
w
ﬂ
3

3.7m

O UNIST:E Z239AA79e Agsta, WA d-nlafs

URANUSE W2 4

o AT

B
(e
rT‘

O A&l &ifR &

REX-1071d< 7l

B
ogh

e




e HAF I EF

o AT oF 204

o AAY xRl = DA77 WA
» RTF(REX—10 Test Facility) S 53 2kl

Nitrogen pressurize line

Cooling tower

Underground

CROM
Steam-Gas
Pressurizer Containment Emergency
Shutdown
System (ESS)
Reacior
s Prossur
Coolant Vessel
System
Reactor
Overpressure
Steam Protection
Generator System (ROPS)
Shielding

Reacior
Core

~

Passive Containment Heat
Removyal System (PCHRS)

Compensating

tank Plant
building
Passive Residual Heat
Removal System (PRHRS)
Turbine

Main steam line
Isolation valves

g Main feed line

PRHRS
isolation valves

Core

i
i
i
i
i
i
i
|
i
T
1
i
i
i

Water
b— purification l—»

Containment

Water Reactor vessel building line
a9 1.2.8 A&t REX-10 /9%
O KAERI:=  wl&|  Fa73Aed  oinlgd di@Fead4 Zsids dA s
ZAL7taY R} A7 ES g7 HoR ol HARAY o] &S S
R AFIAREE D A 482 A% $4IAARE AT AL

s 1.2—-7].



(2) "=

O H=olA JiEHA Sl F8 AFAARELS ol ¢ T
A= 7Nk} = =2 (MWe) H] a1
VOYAGR NuScale Power PWR 60 A /A A%
W—-SMR Westinghouse PWR 225 a8
mPOWER BWX PWR 180 A
SMR—160 Holtec PWR 160 E5Y/AATE
eVinci Westinghouse Heat Pipe 0.2~5 A=
SC—HTGR Framatome HTGR 272 23 /Trisod s
Xe—100 X Energy HTGR 75 559
EMz2 General Atomics HTGR 265 =59
SUPERSTAR Argonne Lab. LMFR 120 HA/AAEE
Lead Fast Reactor Westinghouse LMFR 450 izt
Tﬁigﬁfi?gﬁir Flibe Energy MSR 250 Fluoride salt
Mkl PB—FHR UC Berkley MSR 100 Fluoride salt/TRISO fuel
Sl\ai[l(zlt;;stcggic(‘iir Elysium Industries MER 20 10~1,2§§11\Z\r21vi/e}73ag§ A=
O NuScale 9AE AdA+sd 7MET=8. dEES] HA7]E8HS 60 MWeolH,
WES U4 Adstel 88 720 MWerbd S48 4+ A& [1.2-8~1.2-9].

US—4602 28 NRCol| ¢13] 7} 41

.



111 P

g

T

B P G g 42 801 e
oty e

19 1.2.9 NuScale 7l 9%

O Westinghouset™ 7|9 H7]1&9 225 MW 4AY 428 7MHETEE
A 28 SMRS!I 300MWe w2 1—loop ¥AF=Ql AP300S A|AISH1.2—-11.
e AP10009] 35t AA /S AFstad+.

H:l
N
ol
Rl

o AP1000< 1/3% &4 AASY o, 1—loop YAZ FEHE AT

e Nuclear Islands 7|2 &2 1/2 A7) (¢F 50 m)oll &

INTERNAL CONDENSATION AND
NATURAL RECIRCULATION

STEEL CONTAINMENT YESSEL

IN-CONTAINMENT REFLIELING
WATER STORAGE TANK

O eVincit® Westinghouse”} 7H¥ 591 =AY AAZA[1.2-10].
e H7]&™ 1 0.2~5 MW
* heat pipe= “J7}3},

o AFAF7] 10 o]



E =
* SCO, B# o] & Alo] & W24
Emergency Decay heat
driver exchanger
Control Passive decay
drum driver heat removal
. Emergency
Primary heat
exchanger Reacmrshuldown
Heat pipes controls

Monoalith

1% 1.2.11 eVinci /IE %=

O BWX Technologys B&W A3 ALZA A8 717442 mPOWERE /)2 S
o AA YA V| EAAE YRR 2R FAE.
e d71E9 1 390 MW

b, WEEA T A, Aud HET7EYT] WA A

-

e 20173 mPOWER 7Hdto] Tt [1.2—-11].

Passive Heat
Remaoval

*

Auxiliary Szeam

Condenser

Passive
Containment « Thp"=¥

Gravity Cooling
Feed

System #2 System 5]
Emergency Core Cooling Auxiliary Steam

%\.’M " System in Combination Condenser on

o "I"”:m“ o with Reactor Coolant Secondary System

ey oo Inventory Purification

System (RCIPS)

T Py P S Sp——

29 1.2.12 mPower /1@ %
O SMR-160<> Holteco] 7H&sh= 5% AAws 74 de=9d[1.2-12].
o AA=g gA o] PWR
« A71=9 1 160 MW

o MAAF7] 1 18~24704



TURBINE
ISLAND

REQUIRED LAND 4.5 ACRES
{135m X 135m)

a9 1.2.13 SMR—-160 /d %

O BWRX—-300& GE—Hitachi®] ESBWR 7]zl 7]4tsl #H7|&™
[e]

e A= 27)(D:4m, H: 26 m) % : oF 485E

e NRC ©1Z% ESBWR(1,520 MWe)< 7l&F 2 3 3}3},

Fine motion control
rod drives (FMCRDs)

a9 1.2.14 BWRX-300 /d%

(3) F=

O d=rolA 7IEHaL e 2 2FUARES ofds 2a

300 MWe




AAF= 7H ek} =3 =2 (MWe) H] 31
UK—SMR Rolls—Royce PWR 443 E=3/3-Loop
SSR Moltex Energy MSR 150 RE 87 44 7t

O UK-SMR<S 48 71420, Jete]:= Rolls—Royce, Assystem, SNC
Lavalin/Atkins 5 T 7190 #adstxm S[1.2—-14].

o H71EY 1 470 MWe

’

o HHAL w2 Eolx A% Canned Motor Pump, U—tube SGE %83},

19 1.2.15 UK—-SMR 7JY =

O Moltex A}9] SSR2 414 g9 428 &§5A9A=L[1.2-15].
o IAE F5ol wh SSR-W(PudE), SSR—U(ULE), SSR—Th(ThA &) 2 73,
o« AVEY G YRE I 150 MW, 8707F4 A4 35ke] H ) 1,200 MW7FA] 84 7153,

/

/- ;
Decontamination I

Bay Containment Reactor

Containment
Shroud

Reactor
Service

Reactor
Containment

. Reactor
Access Airlock pit Tank A

19 1.2.16 Moltex SSR 7@ %=




AR} Tk} =3 =% (MWe) H] 31
Flexblue DCNS PWR 160 A AR, FHE SG
Nuward TechnicAtome PWR 170 g A ol AAAag-87], B SG

O FLEXBLUEE #5438 7M1= NP-300 7]+S 7|dto g 7jutg[1.2-16].
o A71E9 : 50~250 MW
o APFAF7] k3 (76719 AEFFAZ =4 T4

BE F714A7E A3t

Aol A AA Eae AlAbste] Aol 100 m &fj Aol 22§

AT vl Ae+ » ——
oada M- L : : va—Eors Soct!
T — g =yl

= ¥ >
i ﬂi-bu'w & [ L

— er—ranctor SEUO0

s AR Section

13 1.2.17 FLEXBLUE /¥ %=

O TechnicAtome A} CEA, EDF, Naval Group¥ AALAISE o]F] 170 MWed
HYAZ NuwardE 71 FolH, #H<* Westinghouse®t= #=#Hsta A[1.2-17].

e A7]1E9 170 MWe
BAF =4 (7 feet, 76 FAs), 95 7]%&, Canned Motor Pump, Compact Plate

type SGE 483}




19 1.2.18 Nuward 7%=

(5) At

O Terrestrial EnergyA}+= IMSR(Integral Molten Salt Reactor)& A 7]&% 190 MW
Lg99x2E MY TU[1.2-18~1.2—-19].
HEANE A

- =9

o A71%9 190 MW



Primary Pumps — - CHILLED CAVITY for PUMP
LARGE OUTER CAP PUMP MOTOR

INLET and OUTLET of

-~ SECONDARY COOLANT

INSTALLATION

__ Primary Heat Exchangers

-
L 3
5 11 ]

POISON PILL

IMSR CORE

3

GraphiteModerator M VAL e ] — SHUT DOWN ROD wf FLOW GUIDE
BUFFER SOLID BUFFER SALT
SaLT Uner — | P =
HEAT EXCHANGER
IMSR Core-Unit

STEEL CORE — 4 STEEL LINER to CONCRETE

HOLD DOWN

Guard Vessel PASSIVE COOLING LINES
"

Silo core ™|

-—— SUPPORT PLATE

79 1.2.19 IMSR Md =
(6) o= REL}

O CAREME o}=Z3E|L} A=tz A4 CNEA7ZF 7idbsls AA1E xpeds=st 7}
e H7]E9 27 MW 98 Z(CAREM—-25)

- FEeA A Al BT WAAE Eabdeo] ok ¥ v X 3 A5 A 7]
weste] Al Eahe Y5

STEAM DOME (SELF PRESSURIZED) (s [ e T TILL T PSS PSR S Tt po

CONTROL RODS MECHANISMS

3
ey
e

O YRIA ARHIL Y F2 AFAAREE oldgt LL.



72} e =3 =% (MWe)
DMS GE—Hitachi BWR 300
IMR Mitsubishi PWR 350

GTHTR300 JAEA HTGR 100~300
45 Toshiba SFR 10
FUJI ITMSF MSR 200
O EAMEE 4SE QB m=Ampzb shE 9 A7]EE 10 MW mlola s xpz 9l

o FF50MW AAEE AL A5
o Ao Al A ) Tel] A H WARS o] g3 WA MSEE =W,
o A3} 30 m zolol AA|etaL, AFH fehEa AREE ARG glo] 30 F<t

AHE-3H1.2-20].
steam
turbine
heat
exchanger
€ e
reactor —" rods
vessel "’
‘ L core
2 meters
T moving
T neutron
| ! reflector
\L ~/

a9 1.2.21 4S ¥ =

O JAEAQ] GTHTR300-2 A4 950=7H4] 25 23 4= U+
o XY v AFSL.
o 7txENlo® A 7|5 AAaks)
o A2HI dotetH E8a IS 345 o] &3 A AL



a9 1.2.22 GTHTR300 7€ %

O ¥¥HL 1960~70d o] A&7 36 MW Autg Ax=7F &9 A MutsuZ
Hgsle] 83k Adeo] ar, kst e APUAE AF7F JYHIL U5

(8) HAo}

O Aol AW 8, A9dg, o] H7Fdw8 55 HAd 48 dAZE
Mrelar, AAR 831 v 7. HAlop7F e gt S AP YRR ES
ol e} &5

AR 2 7R} = =2 (MWe) H] 3L
F (e A=
KLT—40S OKBM PWR 35 x 2 1 e /
Twin 227
Kurchat ]
ELENA urehatov PWR 0.068 2}l 45
Institute
KARAT—45 ]
Aded
ARAT 10 NIKIET BWR 45/100 A
RITM—-200 o) & F]OEE. O A
T T OKBM PWR 50 x 2 )23 3l RG24
RUTA-70 NIKIET LWR 70 (9) +4YE
UNITHERM NIKIET PWR 6.6 A5}
VK-300 NIKIET PWR 250 243k
ABV-6E OKBM PWR 6—9 S -2
SHELF NIKIET PWR 6.4 Ay
VBER-300 OKBM PWR 325 S -2
GT—MHR OKBM HTGR 288 ElREaniFdy
MHR—T 2055 x 4
A=) 7
R0 OKBM HTGR o5 g7 IEcanEd
BREST-— guzr
- NIKIET LMFR 300 F37
JSC AKME
SVBR-100 . LMFR 100 v Aaft s Yzt
Engineering




@) EMOMW M e = APPARZE FAA 53] 5 vt A2 KLT—-40S%. 9]
ARSIV =23 (Akademik Lomonosov) <ol 27]7}

$AE AAsH1.2-22~1.2—23].
=]

W B=Y HE5E.

Y
%

o WA F28 AxE KLT-409] 7

o AFAT7] : 3~4d
2 1 35 MW

- A%

RITM—-200M& KLT—-40S¢ /W= YAF=o]M Optimized Floating Power
Unit(OFPU) el 2717} &A1E Algld[1.2—24].

19 1.2.23 KLT—40S 719 =9} Akademik Lomonosov &

719 SMRE /Wdata AA = wjxata glom ofgfeh 22
1——‘—],_]'1 o) JKe

MIO—Vi
> 2
ok
_l,_,

= © DA .
Az 7l ek} 3 =2 (MWe) H] 31
ACP100(S) CNNC PWR 125 dAH
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1. YA dl2F (20233 49)
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AFEEAARE AHed = 171 B35 4T 7teAdol =5

Global Small Modular Reactor Market Share

(in %), Segmented by Region, 2035

& i
Europe North America
95,
e, 33%
G 33%

Asia Pacific S —
Asia Pacific

Europe

a9 1.3.1 AA UaHoA FA4E A(9E AA 28R E59AE A1 AFS A=
(5w 33%, 9 30%)[1.3—1]
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u) 2k A &AL 7|3 Zebe] A vl g A H][1.3-2]d EH A A REIAE AL 2022
W 969 9,296%F G A 2032d 1459 8,231%F gej 2 A& A3
FEL F36%= FAY. o] 20229 % WHE 28 (20214 959 4,000 &2, 2030

1309 g, 7138 1.3.2 FX)o|A &2Z =713 X4,

PeLARIS SMALL MODULAR REACTOR i Y | +1-929 297-9727 | +44-203-287-6050 |
MARKET RESEARCH __ MARKET @ | sales@polarismarketresearch.com |

CAGR FROM da KEY COMPANIES
2022 - 2030 _ J;E ™ p | = Afrikantov OKB Mechanical

Engineering,
Mg:*z'é“ REVENUE 2 ARC Clean Energy,

| = Brookfield
| i FORECAST ;

ot
S
o
fu
2
o

_r—i IN 2030 = China National Nuclear
) IN 2021 USD Corporation,
l: usb 13.0 = Fluor Corporation,
_: 9.54 <o '0 = GE Hitachi Nuclear Energy,
= BILLION SLION 2 General Electric,
< Holtec International,
m = Leadcold Reactors,
2021 2030 < Others
BY TYPE BY TECHNOLOGY = BY DEPLOYMENT BY APPLICAT[ON BY REGION
= Thermal-neutron | 2 Cocling 2 Single Module Plant | 2 Power Generation
Reactors = Thermal/Electrical | © Muiti-Module Plant | = Desalination L% 1
< Fast Reactors Generation < Process Heat R . &
2 Staffing 2 Industrial e = g
2 Load Following 2 Hydrogen -
Production #3 \
LATiN MIDDLE EAST

AMERICA SHRECA W

a9 1.3.2 2= vl YA AA FG 5 AAl AP EEUAE AIY A7)
1

3. Al Z=HwpAl = (2023 69)

vt/ = A AV | upA| =il A| = [1.3-3]0] WEH AA AP REIAE AJFS 2023
589 &efellA 20301 689 Ee= AGE Aow o, Add FES F 2398 F4
]

4, TYA D2 ZA A (20239 5¢)
AN E A FZ2A7 3 ZHA A A AR [1.3-4]0f I2A A 2FREIAGE AL
=]

20224 60.49 2ol A 2032 80.69 Gl E AT Ao R A, AT AFES oF

3= FAHH.



SMALL MODULAR REACTOR MARKET GLOBAL FORECAST TO 2030 (USD BN)

The global small modular
reactor market is expected
to be worth USD 6.8 million
by 2030, growing at a
CAGR of 2.3% during the
forecast period.

1% 1.3.3 vpA| = QlvhA Z ol A

Ot SMALL MODULAR REACTOR MARKET SIZE, 2022 T0 2032 [USD BILLION)
9
o $7.83 $8.06

§6.75

Lowe 2023 W 2024 W 2025 W 2026 | 2028 | 2030 |

Source: www.precedenceresearch.com

29 134 TR DA 24 A 2FREQAR G T7] ASE[1.3-4]
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ootz oY Ay o 22 B AaHe] Fas AYEEIdAETE 20301 A A
TEH T 30%1A 2050 50%= ¥F gojd Aoz Ayt B3 sdTas A4 9
Aol A s = A FRE Hlge] dEdde] A9 vadad A4 Ao Sy =
Weow, 2gRsdAre] 45 249 dA=7F ddids Wder 13d Ao Al
2030-E 20508744 At AAdE AHE WA/ oR 53 A 1 1.3.5%
Z&[1.3-5].
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o
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T e—————
_ 2030 2040 2050

B Gen [lI/Ill+ (central) M Advanced Reactors (central) M SMRs (distributed) M Microreactors (distributed)

(a) 7 B2 Avel e
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2030 2040 2050
M Gen l11/111+ (central) B Advanced Reactors (central)

= SMRs (distributed) ® Microreactors (distributed)

(b) 7Fg 2420 Ayg L
9 1.3.5 ofojttE FHAFAA FA43F 2030—2050 A AlF LA AA 9

e
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6. SMR Start (2021 3€)

y

AP EEAAE T Fapste A ) 2 g dA=E 739 SMR Starts AP R
A2 A W@7F BaM[1.3-6]04, 2035\ V= W] £AFEEAAE A FRE BFH
0% 6 GWe T $54Q o)M= 13 GWe o] 7+ 2 H7Hgh E3 2040072
A 20%°] A EARS FAE] Aste] ad APREdARe BHEFS HA/7)
F/AY AU LR el a5,

* AREVA, Bechtel, BWXT, Dominion, Duke Energy, Energy Northwest, Exelon Generation, GE Hitachi

Nuclear Energy, Fluor, Holtec International, NuScale Power, Ontario Power Generation, Southern Nuclear,
TVA, and UAMPS
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7. OECD NEA EiAl (2021 ¥ 20164)

OECD NEA(Nuclear Energy Agency)[1.3—7, 1.3—8]°ﬂ w=2H 2035 oY=
J

9
©471(20353) Al HAl g S 2AeEA[1.3-8] A1 A o] &8



Yol = wjx AyE] o9 A4S, 2035974 AAl ol A el Hf 21 GWe2
APREAAETE 2E Flolw, o= AlAl HA AA A &7 oF 3%l FI
wpebA], 2020—20351 A A gt A of 9%7F AFEEAARETL D 5 U

b BEAQl whe wix] AlyE] Qo = 1 GWe vt A dHE <l wjXE 2 4= gl
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1000 - m South America
900 - 20 000
China and East Asia
800 -
m South East Asia
700 - 15000
- = Africa
@ il ()
= = A
Z oy . = Middle East
10 000
400 - | European Union
300 - = North America
5000
200 - m South Asia
100 - = Russia and other former
0 . <—0© i Soviet Union countries
Low case scenario Low case

1% 1.3.7 OECD/NEAS A FA3F 2035 A9 2P EdA2E 85 5= (44 2
A Alve ©)[1.3-8]

8. AUt 2dnEYAE 2= (20189 119)

c=Rn
°F 1,500 Mytt @2 FAHg o 7)o

A%k =AY AN, 9747 %W, =4 A
Aol gl @xIE Ao ol L. o FAXE BEH RS Ao Fa
lom, ARREAGZI AL A7) HAL 98 H4 An AEe Folu FFHOR
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O Aestd Hda diA - A+ 5 2C s AlUYgLE vEsdd [EAE 1,100
GWesl 2.8 ol 43w, ol A 138 Delzk e FAE Aol a3,

O 974 =AA 9 o] gl X[ HALS] @ 7RF 7)) o] 8] A o] st o]= Azt
3ule] weje] Ao Hrhy,

O FAAGES st d L A7] A2k 2040W7HA] A2 FAke] A REYAZE F-85hH
A% 359 @e] el Ao W,

O T34 Aol F7] 5 @ ATF 1209 @8] R Aoz Hrubd,

Replace coal-fired power k Heat and power for
generation -l mines
*  SMRs can further I ¢ SMRs powering of
transition the power new mines between
sector away from now and 2040 could
coal yield total global
= Evenina 2-degree value of $3.5B/year
scenario |EA 7 market
projects 1i00GWe { Steam for heavy industry
* Potential market +  Potentially $12B per
over $100B/year year global market.
R tsland riat Joint project from
e2“°1f_fe's_:” rtlens Idaho NL and NREL
AN ST identified 850
fominunltles " facilities where
g fiekentiel SMRs could provide
over 70k
" steam for US heavy
communities industry
= $30B/year market ’
% 1.3.8 Ayt =] AA AP EEAAE A A7) J5%([1.3-9]

O LYdA= : 96709 A el SAGD(Steam Assisted Gravity Drainage) &4<
A7 T71 B A7l Ee 9% Al A et e E-37] BN grEE et
210 MWeolH, 2030~20401d Atolol 5%5 SMRZ thAlsh= ¢ A%k 39 531k
deld A 49 53T @] Ale]= H 7

O T&H& Ak 12 F7] &3 1 8579 T34 AA(Ef+ R gsta)ol el ]
MR G227 AL, AR FEE H 20~50 MWeo 2, 2030~20401d Akololl 5%=
SMR=Z thA|ete= 49 A3F 4d6wWwt dej2 H7gh
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AT B AL B Yg. oF Tk FAAUA % 2arade] Dago] Aol
we d@ Aol Zlelaly] ojele Aeigol gl oA AL AAA FUFAA, BAA F
N EPAUAL0Z FFHAAL A HFAL ol AHgEE 08 WAL A
BRow 2PUAA4EE AL S EF o5 £FAAE AL Tk $HH %S F
A A o) AES AT 2T YL, ¥ Aol A FREAL )R] ¥ 7]

1. "=
DOE+ 2012Wd%-H SMR LTS(Licensing Technical Support) X213 2015d GAIN

(Gateway for Accelerated Innovation in Nuclear) Initiative, 2018 Industry
Opportunities for Advanced Nuclear Technology Development Funding, 20194
Advanced SMR R&D X238 F3slo] SMR /&S AP o, 2020 =
ARDP(Advanced Reactor Demonstration Program)oll Zr4=slo] ARtz 7juks- 714
a7 98 BAA AL AAe EH 2AAAZ D 958 Q2 FA 28

= s3] F2

-

S|
=0
o .

7F. SMR LTS % Advanced SMR R&D Z=271#

O 2012y DOEE T4, A4, 1 HAT4, g Goll SMRe] AARINS, 2187}, vl=r
W H237F 2g)ar dukzel At U B8 2 Y5k SMR LTS 2130 2h4=3}

O LTS 2232 343 SMR7|=S oz 7)o A, 45 2 Q87 &2 s
Ao 2 APl Ao R SMRE Fdat=d 9o] AAR, 7144, A4 FHE Zo)

. ]
= s FHew 9

S
e F 719 =85 A Yg. FOA(Funding Opportunity Announcement)& &3l AF
AAZFEH st = SMRe| gk AQMAE e 5 LTS 223 FA& A3
3, AARE FAlekE IEARQ Aeks FEl Alds Adsh

O 20124 11¥ DOEE A HA FOAZS £3] B&WSY 180 MWe mPowerd Al S LTS =
2% 8 ez AAsEon 2013 1299 NuScales LTS 213 9] A2}
A DA E AASEL NuScalee] 45 MWe SMR A A 71, NRC ¢13] 7S A Q35}7)
=2 3



SMR LTS Z23e] AFS ue o2 2019 3AAE A24E Advanced SMR R&D
232 vl 7|HE SMR 719 gUle] A1 A& 7HEsshr] 918 A, A 2
W x] &5 AYets 22,

[\l

2020d ] & == 2030d ] Z7bA] SMRO w=W viA S @A EH7] i Al Fe &=
Al vl 2ast 71E i 2 Q137 o] Eol e A% SMR AA 2 ks
AE7E D3] s AR 4.

DOE+= o] X2 133 %3] NuScale Power @ UAMPS(Utah Associated Municial
Power Systems)9 d&Hste] 100d o] olojttd =¥ A4 (Idaho National
Laboratory, ©]&} INL)ol4] NuScale SMR 7]« A=S A Y3,

1}, GAIN Initiative

O

292 wgHAA HUHQ J1%o] S FAGE V1A, FAA, AGH A

A&37] Y8l GAIN Initiativeol] =43},

2015'd DOE 9= AL 7]E 1= g ao] X529l ehdA, A= 3 A4
S

4

GAINE AR A ZHE ] 9=ue npgo s vhEo] 4
9, A, A, RS AR 5 e Aol A

20223 %] Curio Solutions, Elemental Power, Tennessee Valley Authority,
Orano Federal Services, TerraPower, Elysium Industries, Kairos Power,
Terrestrial Energy, Ultra Safe Nuclear Corp, Kinectrics AES, Engineered
Solutions Group, Vega Wave Systems, Lightbridge, Oklo, Analysis and
Measurement Services Corporation, Urbix Resources, ThorCon, Transatomic
T A8 ALl ¥MAHE 23 GAIN o|UMHES] Fa& s

t}. Industry Opportunities for Advanced Nuclear Technology Development Funding

O

DOE A A& vl AxpE A A o] AR AR S Adsh7] 918 oS Az

248 7)1E/Nd AFAY 4Fd #1713 (Industry Opportunities for Advanced Nuclear

Technology Development Funding)& E3to] mjAH= Jej 2 3702 Fofol] XA
o A 57) P AT 71 Z2AE(First of a Kind Nuclear Demonstration Readiness Projects)

— 20200 TR H== R 2V 7 Fs o) Sl AR S T o = 2% 271(FOAK) 44| /1%



L= RI8)7) 815, o] & Sl A W /P A 5-& Xl ok
o A7 AFE JRE L2 AE(Advanced Reactor Development Projects)
— ARPRR A D 7] 4838} 7Fs AT e =0)7] f1gh 7]
o AR (Regulatory Assistance Grant)

~ SVRE 3 AR & 3%7#]5“741 IS R U1 A 5 RS
@)
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mlo
X
o,
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ﬂ?
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o
e

l"

O DOET ARLxE 7]t A5 AF4A171 8 & &3l 201855 20223 70#] 519

* NuScale SMR HAIEE 91RH 7 €9 S 1517 F 0], X—energy©] Xe—100 227 22 A7), 98]
F2A] eVinc 712 A P2 ER] T SMR H4] A Terrestrial Energy2] 8- A= 1l
=712~ 22, American Bureau of Shipping®] 7R 7|52 3308 sV A X2 A E 7145)
General Atomics®] SiC 3 & v weled 2 A|Eglo}ds- 93 tixE E9Q Pittshurgh Technical

O] M mlE73r=0] MEls Srdslohs Hely 9 AlEwol 5 4871 ZRAES X|9lghl)

2. AR QAR 224K (ARDP)

O 20199 12¢9 " 93 ‘MAYARE AZ=AFY (Advanced Reactor Demonstration
Program, ©]&F ARDP)'& 4A1A3&le] 20200 % dato® 2.39 2e|E wj4sla, DOE
o ‘ARDP’ #4-E5 Q-3

O HE AN FES T o B dite] 2a¥E AU AL Aol
Bad AN AWAT Aty gAY YRS Fa) AA5

O 20209 5¢Y DOEi= ARDPol| A - o= =3l 7d 5ok & 329 dejd @l
AR 7e7hEdt ASE T3S A A S 98 ARDPO] FOAE 71&<

upel 3704 Absiel thako] e

FN
2

57 ol NRCS) 17 o 6 4041 4 o A

Sh= 2102, DOE= A4, A5l 875 BE 268 X|lsh 270 Aljle AAs

P

o YATA I EZAE(Risk Reduction for Future Demonstrations Program)
— AT —HﬂV/Wﬁ o X|R IR} AL} 7 (Aol A %] Sgh A &
of] S g0 W] H= 7| (ASAK - oF5id) U] A5e 4 = 714 THl(A1 )

AP 5, Y, B B A lE M, FAAAR T 5 E A

1) DOE site, DOE Awards $22.1 Million to Advance Promising Nuclear Technologies, 9 May 2023



e ARC 20 X =ZAE(Advanced Reactor Concepts 20202)
— ASAK] ZRAELU A ZRAER MElE VRt 7| /g5 (TRL) 7 FRaL, 20300

Flol] 837 s d Hal8o) 51 Tl Aol 21 B 718 A9let

(1) A=Ay X2 A E (Advanced Reactor Demonstrations)

O 2020 10¥ DOEE 35 7d ojde HAF=E 7leste F AddA=z=
TerraPower®] Natrium™ 92}2¢} X—Energy? X—100 2L27}A2E AAE AL X7
Abm 8- T @ E Aol Z2E X194 E.3) DOE+= 7 Aol AR LGx= A A, Q13871
AAS Adshr] 238l 329 S E A AGI A EE FA @2 A5E ).

RS

(2) Y74 2 A E(Risk Reduction for Future Demonstrations Program)

O 20204 12€9 DOEE ARDP 5 9874 =
Aatal, 7] A dw F 3HR @ E A9
o 22 k9] Zga ot x| ol A ARG} B 0 2 TRISO A2 AHshs $HbFe 24394}

22l BWXT¢] Advanced Nuclear Reactor(ANR)

AES 2y% 57) 9 oge} o] A
4

o TRISOE AFg3al 24 7Fssh A eat W2t 243 UA122] Westinghouse 2] eVinci
 Kairos Power?] E3}99137} 1122 (KP—FHR) 2] 4 #7421 g2 2~(Hermes) A|TGA=
» Holtec?] 448 A8 =21 SMR—160

» Southern Company Services”} <7838= TerraPower2] 2833157 1152 7|Wke] MCRE(Molten
Chloride Reactor Experiment)

(3) ARC 20 >~ =2 A E(Advanced Reactor Concepts 2020 Program)

O 20204 12€9 DOE¥ ARC—20 Z2AE 3o A gaks A d-S 3719 AR LA= 7)
U Rof @ s E AAE T F 56008 G oAk X Y5

e Advanced Reactor Concepts(ARC)2] ARC—100 2-f2Fd A7 4~8 Z(Inherently Safe Advanced

SMR)+ 100 MWe Z32] ARC—100 YA} o] 7R AE 71k 2 “"H718 (seismically isolated)

AR ARz o] TS e o 0= 31d EgRhE 34409 ERtE I S ofgelm,

2) Nuclear Newswire, DOE issues FOA for advanced reactor demos, 19 May 2020.

3) World Nuclear News, US DOE selects advanced reactor designs for demonstration plants, 14
October 2020,

4) World Nuclear News, Advanced reactor projects teams receive US federal risk reduction funding,
17 December 2020

5) World Nuclear News, DOE selects advanced reactor concepts for funding, 23 December 2020



DOE= 2,750%F &5 %] 9gk
e General Atomics”} Al¢FsF 258 114 (Fast Modular Reactor)+= 318, obdAd 2 -4 A< 5=
8 SNBSS 251850 MWe FMR HA22] /A4S el o o 2| 3k¢-31d 5213,110

uelelE 91 aoln, DOEL: 24801 Hels <91k
23

3127 }2~= (Horizontal Compact High Temperature Gas Reactor) &
e BES 23t 7wzt a2 Z(MIGHTR, Modular Integrated Gas—Cooled High
Temperature Reactor) & AFRI7IE @AlIA *38381E S5t /G2 A A= 2dA ] e o= 3d
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2022.
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17) World Nuclear News, BWXT starts fuel production for microreactor, 8 December 2022.

18) Nuclear Newswire, Microreactor planned for U.S. Air Force base in Alaska, 25 October 2021.
19) World Nuclear News, US looks to nuclear propulsion systems to achieve space ambitions, 10
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20) World Nuclear News, US Administration issues Space Policy Directive, 17 December 2020
21) World Nuclear News, US order promotes SMRs for space exploration and defence, 13 January
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to the moon, 10 April 2021
23) Nuclear Newswire, DOD seeks in—space demo of nuclear rocket engine in FY 2026, 10 May 2022.
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24) World Nuclear News, NASA selects reactor concepts for deep space exploration, 14 July 2021.

25) Nuclear Newswire, BWXT delivers reactor fuel that could power a roundtrip to Mars, 15
December 2021.

26) World Nuclear News, NASA seeks proposals for lunar reactor, 22 November 2021.

27) World Nuclear News, Nuclear power on the Moon: NASA selects three proposals, 22 June 2022.
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30) World Nuclear News, Canada sets out actions needed to commercialise SMRs, 21 December 2020
31) Green Car Congress, Canada investing $20M in Terrestrial Energy to support development of
Integral Molten Salt SMR, 18 October 2020.
32) World Nuclear News, Canadian government invests in SMR project, 18 March 2021.
33) Nuclear Newswire, Canada’s 2022 budget plan includes backing for SMRs, 15 April 2022.
34) Power Engineering, Canada invests in Westinghouse micro nuclear reactor, 17 March 2022.
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35) World Nuclear News, Canadian government launches SMR support programme, 24 February 2023.
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39) World Nuclear News, Canadian provinces release strategic plan for SMRs, 28 March 2022.
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52) World Nuclear News, Russian connects Floating Plant to Grid, 19 December 2019.

53) Global Construction Review, World's first floating nuclear plant starts heating Asia’s
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57) World Nuclear News, Nuclear to power remote gold mine, 12 October 2021.
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Nuclear Engineering International, NRC certifies NuScale SMR for US use, 1 August 2022.

Nuclear Newswire, NRC dockets application for updated NuScale design, 2 August 2023.

World Nuclear News, Steel maker considers use of NuScale SMRs at its mills, 16 May 2023.
World Nuclear News, NuScale collaborates with US forging companies, 22 April 2022.

World Nuclear News, Full—scale production of NuScale SMR to begin, 25 April 2022.

World Nuclear News, NuScale to make SMR safety platform widely available, 12 July 2022.

World Nuclear News, NuScale, NTS sign Equipment Qualification Test Chamber agreement, 28
July 2022.

Nuclear Engineering International, Reuter—Stokes and Paragon detection technology for NuScale
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SMR, 15 September 2022.

75) World Nuclear News, Framatome to supply VOYGR fuel handling and storage equipment, 6
December 2022.

76) World Nuclear News, NuScale SMR planned for Romania, 3 November 2021.

77) Nuclear Newswire, NuScale takes next step toward SMR deployment in Romania, 26 May 2022.

78) World Nuclear News, Biden pledges USD 14 million for Romanian SMR project, 27 June 2022.

79) Nuclear Newswire, NuScale to begin FEED work for Romanian SMR plant, 6 January 2023.

80) Reuters, Poland's KGHM to work with NuScale on nuclear energy, 23 September 2021.

81) World Nuclear News, NuScale, KGHM agree to deploy SMRs in Poland, 14 February 2022.

82) World Nuclear News, Decision—in—principle for Polish SMR power plant, 13 July 2023.
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83) World Nuclear News, OPG chooses BWRX—300 SMR for Darlington new build, 2 December 2021.
84) Nucnet, OPG Applies for Licence to Build First SMR at Darlington Site, 2 November 2022.

85) Reuters, GE Hitachi to deploy SMR, 1 February 2023.

86) World Nuclear News, Additional SMRs in the pipeline for Darlington, 7 July 2023.

87) World Nuclear News, GE Hitachi Nuclear Energy's BWRX—-300 SMR selected for Saskatchewan,
20 June 2022

88)

Nuclear Engineering International, TVA and GEH co—operate on possible deployment of

BWRX—-300, 4 August 2022.
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89) World Nuclear News, BWRX—300 completes Phases 1 & 2 of Canadian pre—licensing review, 15 March
2023.

90) Power Magazine, GE Hitachi Formally Enters BWRX—-300 SMR in UK Race for New Nuclear, 22
December 2022.

91) World Nuclear news, OSGE seeks approval for SMRs at six Polish locations, 28 April 2023.
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92)
93)
94)
95)

96)
97)
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World Nuclear News, Rolls—Royce secures funding for SMR deployment, 9 November 2021
Reuters, Britain backs Rolls—Royce mini nuclear plants in net zero drive, 10 November 2021
World Nuclear News, Study identifies potential Rolls—Royce SMR sites, 9 November 2022

World Nuclear News, Cumbrian development company chooses Rolls—Royce SMR, 11 November
2022

World Nuclear News, Rolls—Royce submits SMR design for UK assessment, 17 November 2021
Reuters, Britain to start approval process for Rolls—Royce mini nuclear reactor, 7 March 2022
World Nuclear News, UK assessment of Rolls—Royce SMR design progresses, 3 April 2023

The Telegraph, Rolls—Royce scales back plans to build nuclear factories in UK, 27 April 2024.

100) Rolls—Royce Homepage, Rolls—Royce SMR signs £3.7m contract with Sheffield Forgemasters, 21
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December 2021.

101) Nuclear Newswire, Rolls Royce SMR appoints SNC—Lavalin to new program phase, 7 February
2022.

102) World Nuclear News, Rolls—Royce and CEZ to explore SMR deployment, 9 November 2020.

103) World Nuclear News, Rolls—Royce and Skoda JS to collaborate on SMR deployment, 6

September 2022.

104) World Nuclear News, GE Hitachi and Holtec submit SMR designs for UK assessment, 20
December 2022.

105) World Nuclear News, Holtec submits USD7.4bn SMR programme to federal loan programme, 21
July 2022

106) World Nuclear News, Holtec ramps up SMR programme, eyes 2029 startup, 24 August 2022
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107) Nucnet, US Company Signs Deal With Mitsubishi For SMR—160 1&C Systems Design, 25 March
2022

108) World Nuclear News, Holtec and GEH teamup on Advancing SMR—160, February 15, 2018.

109) World Nuclear News, Holtec SMR to use commercially—available Framatome fuel, 29 April 2020

110) Power Engineering, Holtec wants to pair SMR with ‘green boiler’ solar and storage, 20 October
2022

111) Holtec International, Energoaton and Holtec sign Historic Memorandum to Build SMR-160
Plants in Ukraine, March 1, 2018.

112) World Nuclear News, Consortium established for SMR—160 deployment in Ukraine, June 12,
2019.

113) World Nuclear News, Mass deployment of Holtec SMRs in Ukraine is part of accord's aims, 24
April 2023
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114) World Nuclear News, Holtec's team for Czech Republic grows, 26 October 2022

115) World Nuclear News, Arktika icebreaker embarks on first mission, 17 November 2020

116) World Nuclear News, Nuclear icebreaker Sibir enters service, 6 January 2022

117) World Nuclear News, Ceremony held for icebreaker Ural's first working journey, 5 December 2022.
118) World Nuclear News, Yakutia nuclear icebreaker launched, 25 November 2022.

119) World Nuclear News, Putin decrees development of Arctic with more nuclear icebreakers, 30

October 2020.

120) World Nuclear News, Manufacturing starts on largest ever marine reactor, 14 February 2022.
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121) BELLONA, Russia eyes building five more floating nuclear plants, 4 May 2021.

122) World Nuclear News, Russian connects Floating Plant to Grid, 19 December 2019.

123) Global Construction Review, World’'s first floating nuclear plant starts heating Asia’s
northernmost town, 1 July 2020.

124) World Nuclear News, More nuclear heat for Arctic town, 22 July 2022.

125) Nuclear Engineering International, Rosatom to begin work on land—based SMR, 4 January 2021.
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126) World Nuclear News, China approves construction of demonstration SMR, 7 June 2021.

127) World Nuclear News, China starts construction of demonstration SMR, 13 July 2021.

128) World Nuclear News, Chinese SMR containment takes shape, 28 February 2022.

129) World Nuclear News, Linglong One reactor pit installed at Changjiang, 11 April 2022.

130) World Nuclear News, Rapid construction of Chinese SMR containment shell continues, 7 July 2022.
131) World Nuclear News, Foundation completed for Chinese SMR turbine building, 6 May 2022.
132) World Nuclear News, Progress on conventional island of Chinese SMR, 19 August 2022.

133) World Nuclear News, Chinese SMR project enters installation phase, 5 December 2022.

134) World Nuclear News, Core module completed for Chinese SMR, 14 July 2023.
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135) Power Technology, TerraPower announces nuclear reactor with molten salt power storage, 28 August 2020.
136) World Nuclear News, 1Wyoming site chosen for Natrium plant, 7 November 2021.

137) World Nuclear News, HALEU fuel availability delays Natrium reactor project, 15 December 2022.
138) World Nuclear News, HALEU fuel availability delays Natrium reactor project, 15 December 2022.
139) World Nuclear News, Two more Natrium units for coal—to—nuclear switching, 4 April 2023.

140) World Nuclear News, TerraPower circles 2023 for Natrium construction permit, 18 June 2021.
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141) World Nuclear News, New advanced reactor fuel facility for expanding GEH site, 24 October
2022.

142) World Nuclear News, US companies look to expand Natrium reactor deployment, 28 October
2022..

143) World Nuclear News, US, Japanese firms agree to cooperate on fast reactors, 27 January 2022.

144) The Korea Herald, SK inks strategic ties with TerraPower, 17 May 2022.

145) World Nuclear News, South Korea's SK Group invests in TerraPower, 16 August 2022.

146) Maeil Business News Korea, KSOE signs $30 mm investment deal with TerraPower for SMR collabo, 4 Novenber 2022.

147) Businesswire, ARC Nuclear announces agreement to work with New Brunswick power and its
affiliates to explore commercialization of the ARC advanced SMR in New Brunswick, Canada,
8 July 2018.
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148) World Nuclear News, New Brunswick announces funds for SMR development, 11 February 2021.

149) Next Big Future, ARC 100 MWe Modular Reactor Targets 2029 Start in New Brunswick Canada,
7 October 2021.

150) World Nuclear News, Permitting submissions made for New Brunswick SMR, 3 July 2023.

151) Nuclear Engineering International, ARC Canada and Hatch to deploy advanced SMR technology,
5 July 2022.

152) World Nuclear News, ARC, CNL team up on SMR fuel fabrication, 27 July 2022.

153) World Nuclear News, ARC SMR proposed for green energy hub at Canadian port, 29 November
2022.

154) World Nuclear News, Alberta grows links with SMR sector, 24 March 2023.
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155) World Nuclear News, X—energy formally begins SMR partnership with DOE, 02 March 2021.

156) Nuclear Newswire, Partnership supports siting Xe—100 demo in Washington state, 3 April,
2021.

157) Reuters, X—energy to go public via $2 billion blank—check deal, 7 December 2022.

158) X-—Energy Business Update, X—energy and Ares Acquisition Corporation Mutually Agree to
Terminate Business Combination Agreement, 31 October 2023

159) World Nuclear News, Dow's Seadrift site selected for X—energy SMR project, 11 May 2023.

160) World Nuclear News, Doosan to assess manufacturability of Xe—100, 1 September 2021.

161) Cameco, X—energy join up to support SMR deployment, World Nuclear News, 17 September

2021.
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162) World Nuclear News, X—energy TRISO—X fuel to be irradiated at MIT, 15 May 2020.

163) World Nuclear News, Prototype SMR safety system ready for field testing, 2 March 2022,

164) Power Engineering, X—energy completes safety system prototype for Xe—100 SMR, 21 December
2022.

165) World Nuclear News, X—energy selects constructors of initial Xe—100 reactors, 25 July 2022.

166) Nuclear Newswire, Curtiss—Wright, X—energy team up to advance Xe—100 deployment, 21
September 2022.

167) Nuclear Newswire, TRISO—X applies for advanced reactor fuel facilitiy license, 12 April 2022.

168) Nuclear Engineering International, US NRC accepts TRISO—X’s application for fuel fabrication
facility, 20 December 2022.

169) Oak Ridger, Property transferred to nuclear fuel company, 23 June 2022.
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v}, Kairos Power KP—FHR % Hermes

170) World Nuclear News, X—energy marks start of construction at US fuel plant, 17 October 2022.
171) World Nuclear News, Cold tests completed at first HTR—PM reactor, 20 October 2020.

172) World Nuclear News, Hot functional testing of HTR—PM reactors starts, 4 January 2021.

173) World Nuclear News, Fuel loading under way at China's HTR—PM, 23 August 2021.

174) World Nuclear News, China's HTR—PM reactor achieves first criticality, 13 September 2021.
175) Nuclear Newswire, China's HTR—PM demonstration project advances, 16 November 2021.

176) World Nuclear News, Demonstration HTR—PM grid connected, 16 December 2021.

177) World Nuclear News, China's demonstration HTR—PM reaches full power, 9 December 2022.
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178) World Nuclear News, Kairos Power plans Hermes demonstration reactor at Oak Ridge, 16 July
2021.

179) World Nuclear News, TVA and Kairos Power to collaborate on demonstration reactor, 06 May
2021.

180) World Nuclear News, Kairos submits PSAR for Oak Ridge demonstration reactor, 5 October
2021.

181) Nuclear Newswire, Draft EIS for fluoride salt—cooled test reactor now out for public comment,
4 October 2022.

182) World Nuclear News, NRC completes Hermes environmental review, 18 August 2023.

183) World Nuclear News, US regulators conclude Hermes safety review, 16 June 2023.

184) World Nuclear News, Kairos consortium formed to help develop its reactor technology, 20
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185) World Nuclear News, Kairos and Materion commission molten salt purification plant, 20 July

2022.

186) World Nuclear News, Kairos seeks construction licence for two—unit Hermes plant, 25 July

2023.

187) World Nuclear News, Detailed testing of IMSR fuel salt starts, 11 November 2020.
188) World Nuclear News, Irradiation testing of IMSR moderator graphite begins, 13 November 2020.
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189) Terrestrial Energy press release, Terrestrial Energy and ENGIE Laborelec to Advance
Development of IMSR, a Small Modular Reactor Power Plant that Uses Molten Salt Technology,
8 April, 2021.

190) World Nuclear News, IMSR to be considered for ammonia production, 10 June 2022.

191) World Nuclear News, US and Canadian regulators complete joint review of Terrestrial's IMSR, 8
June 2022.

192) World Nuclear News, Terrestrial Energy to work with Alberta on SMR commercialisation, 12
August 2022.

193) World Nuclear News, Terrestrial joins TerraPraxis coal—to—nuclear initiative, 9 November 2022.
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194) World Nuclear News, Moltex Energy raises USD7.5 million through crowdfunding, 16 September

2019.

195) World Nuclear News, Canadian government invests in SMR project, 18 March 2021.
196) Nucnet, OPG And Moltex Launch Project To Recycle Used Fuel From Candu Reactors, 31 March

2021.

197) World Nuclear News, Moltex SMR clears first phase of regulatory review, 26 May 2021.
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198) World Nuclear News, World's largest chloride salt system in place, 19 October 2022.
199) World Nuclear News, Chinese molten—salt reactor cleared for start up, 9 August 2022.



AR A JF. B3I =(FHR) 25 4] Sl o] Akzs= SINAPS] TVSR AllEf 7}

— TMSR-LF1-&-U—-2357}+20% ©13 ]’ilc%%Loﬂﬁ—%/\F%’é}tﬂ, EF R 9F50kg, g HIE©]
oF0.10]H, A8 A5 UR4, E3371299.95% we2] Li—75 AF8-e 3121 H(FLiBe) o AFS.

— AR SRR A AR S ARk AR AP 7 A SRR e AR 2ERl R
T35k

— 58 Foll= HE ARG S QlEsie] ofejue == AEE F3l el weld ItV dE
& APgehs W o= S oS,

— TMSR-LF19] dsyef= <, ohs, Efe Alg8sks o8t g o= 8w, ailiEdel] gk
EF9] 7]o3= 209004 2F 80%% 7 ¥t A0 R ok,

* TMSR-LF1 A50] a2 o= hww 373 MWt o] 125 2030137k 7Vds A1),

=2 7= u

Z}. SeaborgAte] CMSR

O 20143 diml=o] A A HE Seaborg Technologies(©]3} Seaborg) A= BFA] Aol uvl %]
g 2 9= ANEY &

AE |9 LA = (compact molten salt reactor, CMSR)E 7 =
o]
o 7159 100 MWe(E53 250 MWth) o] E5d7F 2~ ER] k=] OMSRE--Fehg 7 IWHEsids
S A8l Rk WA ek Segsh
o (VSR ZEAIR 88 TABMEFNaOH) S A3 9lom, o] 8-§ A BERS g A2 2
F2] Ao} WA} $A) ALgsPA Tl CMSRE] 78S 121305 o7 7158k
— AR 3 O] 8§ B ERS ARSI AEAV F AR H A 2555150 OL]r, kst
UEFO| AloJ¥]R] 2k& 739- a-200|A A2 879} FHE FAA7]= 7S 4.
— TABRIEFS] F21A Alojel tial FH91st A A0S e T4

o 2EY CMSRE A AL 9J3k Ao 2, 200 MWelld 800 MW Alo]2] 7] rte] 71seH 24132]
s ).
— WPl 2= = 7 BEL-27]2] CMSROE 1AM, | Zo] URlE 271 Zadaol
Z5= A nix o) nje] AA]En, A mEol= 5 719] 371 CMSRE: 913 37HS- vijIek
* 2023\ 69 Seaborgr k= Al 780l 557 el 2719] F-2] A58 AR E HALEUOIA A1
ZFeha(LED) o2 W7l |= 2451200

O 20203 "= &l &= (American Bureau of Shipping, ABS)o] 7]<ol st gldA B
IAE Q5o 2026390 AR 9= AlFtetHE AlE sl AlEsiA AR A

200) World Nuclear News, Seaborg switches fuel plans because of HALEU timeline risks, 5 July 2023.
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201) World Nuclear News, Seaborg SMR to be considered for use in Norway, 18 July 2023.

202) World Nuclear News, Seaborg power barge considered for use in Indonesia, 12 September
2023.
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203) World Nuclear News, Staff car park unveiled as Canadian MMR's planned location, 15 May 2023.

204) World Nuclear News, Agreements for microreactor deployment in Finland and further afield,
16 December 2022.

205) World Nuclear News, Polish—US nuclear cooperation expands to USNC microreactors, 31 March 2023.
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2023.

2021.

206) Nuclear Newswire, Oklo to deploy two Aurora plants in Ohio, 19 May 2023.
207) World Nuclear News, Oklo and Centrus Energy broaden links with MoU, 29 August 2023.
208) Nuclear Newswire, Oklo unit tentatively picked to power Air Force base in Alaska, 1 September

209) World Nuclear News, Oklo wins access to used fuel for Aurora SMR, Feb. 20, 2020.
210) Nucnet, Oklo and Centrus Announce Plans to Cooperate on HALEU Production Facility, 17 November
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211) Nucnet, Oklo signs agreement on commercialisation of fuel recycling technology, 9 February
2022.

212) World Nuclear News, First tests under way at new US liquid metal facility, 12 May 2022.

213) World nuclear news, Oklo submits first advanced reactor licence application, 18 March 2020.

214) World Nuclear News, NRC to begin first—of—a—kind licence review, June 16, 2020.

215) Nuclear Newswire, License Application for Oklo unit denied, 8 January 2022.

216) Power Engineering, Oklo Relaunches NRC Licensing Process for Nuclear Microreactor, 20
September 2022,
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217) World Nuclear News, Bruce Power to help explore use of eVinci in Canada, 12 October 2020.

218) World Nuclear news, Westinghouse micro—reactor feasible option for Canada, study finds, 27
October 2021.

219) Power Engineering, Canada invests in Westinghouse micro nuclear reactor, 17 March 2022.

220) Alaska Journal of Commerce, Going nuclear: Alaska is a big target for small reactors, 20 April
2022.

221) World Nuclear News, Westinghouse prepares for US licensing of eVinci, 15 December 2021.

222) World Nuclear News, First submissions for Canadian review of eVinci design, 6 July 2023.

223) World Nuclear News, US Defense Department awards microreactor contracts, 10 March 2020.
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225) World Nuclear News, BWXT and X-—Energy selected to develop Project Pele mobile
microreactor, 24 March 2021.

226) Nuclear Newswire, BWXT wins Project Pele contract to supply U.S.'s first microreactor, 10 June
2022.

227) World Nuclear News, BWXT starts fuel production for microreactor, 8 December 2022.

228) World Nuclear News, X—energy to develop second Project Pele microreactor design, 14 September
2023.

229) World Nuclear News, US DOD invites public comment on Project Pele draft EIS, 20 September
2021.
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230) Nuclear Newswire, Final EIS for Project Pele microreactor available, 26 February 2022.
231) Post Register, INL to test mobile microcreactor prototype using 'inherently safe' nuclear fuel,
12 February 2022.
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(1) Economy of Scale- Assumes single unit and same
- LR design concept (large plant directly scaled down)
@ L!\J/[u.lttlple (2) Multiple Units — Cost savings for multiple
ni units at same site
<&
Learning (3) Learning — Cost reductions for site &
@ Curve program learning for additional units in series
g * (4) Construction Schedule — Reduced
¥ Construct IDC from shorter construction time
@ Schedule (5) Unit Timing — Gradual
Q < capacity additions to fit demand
- 1
[%2] U_mt_ (8) Plant Design — Cost
8 Timing reductions resulting
L 2 from design concept
Plant characteristics
Design
L 2 ¥ Present Value
Capital Cost
“SMR Concept” -
T T T T
0] 300 600 900 1,200 1,500

Plant Capacity (Mwe)

¥ ZFa1E3#: Mycoff, C.; Carelli, M.; Petrovic, B.; Miller, K. Strategies to Demonstrate Competitiveness of
SMRs in World Markets; In Methodologies and Decision Criteria for Demonstrating Competitiveness of
SMRs; TAEA: Vienna, Austria, 2007.
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NATURAL CONVECTION
AlR DISCHARGE

PCCS GRAVITY DRAIN
WATER TANK

INTERNAL CONDENSATION AND
MATURAL RECIRCULATION

STEEL COMNTAINMENT VESSEL

IN-CONTAINMENT REFUELING
WATER STORAGE TANK

REACTOR CORE

a9 2.1.12 AP300 9x=2 MY s

== MEDIUM TEMP = LOW TEMP == ELECTRICITY

29 2.1.13 AP300 &8 MU=
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@ Rolls—Royce SMR (UK)

i)Y

o= 2] Rolls— Royce SMRL §4F8-9] 7|& A429 7)
S|, S48 7414, 34E A ol &8

A= y

= 7R oE SHEoR
o
=

RUREES T3

i’
I

A71%9 470 MWe (€59 1,358 MWth) 2] 3—loop® PWRS!.

319 U—tube =74 7]9F 3t 2] RCP(sealless design) = A EH o] A3
7} 3t

r&‘i

A A&7 (steel containment) & 2 &5k,

AAEE= 4.95% olste] TE UO, du= Ausetm 9gon wrkenx ol
7hEE Yol S5 AR

Tk 2l s e

20260 2=57] A4S o431 9o, 2030 AL AL A g 9L

Reactor Coolant System

1% 2.1.14 Rolls—Royce SMR RCS 7R &%=
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¥ 2.1.2 Rolls—Royce SMR AAIEA

Parameter

Technology developer. country of
origin

Reactor type

Coolant/moderator

Thermal/electrical capacity.
MW(t)/MWi(e)

Primary circulation

NSSS operating pressure
(primary/secondary). MPa

Core inlet/outlet coolant
temperature (°C)

Fuel type/assembly array
Number of fulel assemblies in the
core

Fuel enrichment (%)

Refuelling cycle (months)

Core discharge burnup (GWd/ton)
Reactivity control mechanism

Approach to safety systems
Design life (vears)

Plant footprint (m?)

RPV height/diameter (m)

RPV weight (metric ton)

Seismic design (SSE)

Fuel cyele requirements/approach
Distinguishing features

Design status

S I e N e el B
(D) 7l a2 2 F308<¢

S A

4 M gRsa 5

BANDI-60-2 201615 1245 (NSSS) 71d 4 H

NNets Ay T4

Value

Rolls-Raoyce
Kingdom

3-loop PWR.
Light water

SMR Ltd, United

1358/470

Forced circulation
IS5 ETR

295/ 325

U002/ 17 x 17 Square
121

<495

18

50— 60
Control rods

Passive and Active

60

40 000

7.9/4.2

150

>0.3g

Open cycle

Modular approach facilitating rapid
and cost-effective build.

Detailed design

o
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O FTFE2)E U-2355 5FAA dAd82 AFESE U2 UAZ(PWR, BWR, AGR,

RBMK, HTGR) ¢} @& HA$2+5(0.7% U-235)S Adg = o] &35, A
o] & mE FAA AN 28] WA} AEA 2 ST (heavy water) &S

BES ARE AREEY] dEd damsh A4S ke 9la, meb
S T

ot
o
o,
rir
o
b
©
%0
o
ke
r 1
R
re
o
)
i o
o

Ao
A3,

el

= Ao Thdme] 2w oL;c;iHﬁi TaE. A7
AIE I 12 Y2457 A8 2RE IS A A

W AA d e Kola
=}

S (capacity factor)® 9A=2=

ey A d &l mE A8H ApA ] she
njg236) o] A= 9lal, Aol daEo] v /W%?‘HEQ} 2= 2] 1
BodE = £ ks B AsSeehE 52 AT 7 e AR 94 81 9
FHE

Cooling) ¥} ¢}
AAEA AL, AT

FH, e 0BT 5 YRS B,

- -

ny
n:jg_lm
ol

fol

Y2 ol AR A1 5237 L 1] A=A Y275 (ECC: Emergency Core
2 AuE 3 Ala A A S R £ QeE

=<
(defence in depth) 7N'd S =%) 5l HARA QI8 25 23 A}

O AS—PHWR(Advanced Simple Pressurized Heavy Water Reactor) 7I@S dd
$-2Hg (natural uranium) % F9(heavy water)E ©]&38}o] #7|E Aiksl= 7]&
Y9 H 373 o] (inherent advantage)S %ﬂﬂ 7NE TR AAL) Ze
A4S Ao E 45t 7lf T EAA T st= S3e RE(ud, 3 e
)9 w3l mE FHEAE AT F de &% dAAE JHES

235) TFE+ HE 7152 (PHWR: Pressurized Heavy Water Reactor)S 9w st Ffuftlol A 7]49]

Nso] -vuas :ﬁ?}o}ﬁ 7, ol 2JNEL}, Fulyol Sol A e E A e TFEEE 7T00MWe 8-S

Zti= CANDU—-6 (CANadian Deuterium Uranium) S5 2Y. SlxoM+= SA5 o072 futsl 5

ShaL Q5.

236) A2 ARgoll mhet Asn| g2 ARt AR e} AEAR urte] S4E AbfoR stee A

2 AA4e] vk s 5 gl

=2 H

237) 5 Mol AAAE (shut down system)o] SHH o2 2ZF3E SDS1L w=4ld 2oz X

TEE 7hE

AH 2

® AAE

(shut off rod) 2.2 FA| A& (trip signal)7} LASIH = ofa] =4 W= Faluo] AXZE A A7,

SDS2+= WeAloll o r AAE #E S8 AN Bye 7hEEE (gadolinium) EAMS
= AXA7].

=
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7h A= Tid

O ol=&E 2] Atucha IT Y238 FF2 oWk FF29) np7kA 2 a]o] 427 9
= 87] (pressure vesse) 2 A=l Iy, dHFA To EF/SE w4 FEo]
AAE] gom, AEH9epE239S AdARnR o]fsly] AAEV) 7E F5E did

M) o 29 A% Frlet AHE AT 9.

O 7|BHo2E 55 gy A5 39 oy &4S udez AN 7]EY
29 wz7EA 2 SEU(slightly  enriched uranium), MOX(mixed oxide),
RU(recycled uranium) 9% 53 & 043t dur 8% 4 A== A6k,

= T
AAdgehg A5/t 2e W Ak = 552 = 3

F UEE 1ot v ESHAAES e o RN FEAQ
Fol obd T ARl AH FEAS FY F URE
o AS—PHWR<L 1960 d thell A E o] 489 43 o1 &0 (horizontal fuel channel)

Aol Zhis GAE i B AA Jid o=, vHd SO 53 A Rl
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o
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BN
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tr
o
Sl
2
W
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S
iy
Ny
i)
N,
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S8
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(o]
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A 5 3

- 7149l AS-PHWRS] 4 /Ade A §3te] 600 MW 458 §3& 2t
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% 2.2.1 AS-PHWR F& FAHHF

MAJOR TECHNICAL PARAMETERS

Parameter

Value

Reactor type

Advanced Simple PHWR

Coolant/Moderator

Heavy water/Heavy water

Thermal/Electrical capacity,
MW (th)/MW (e)

600/200

Primary circulation

Natural circulation, pump backup

System pressure (MPa)

15
Core inlet/exit temperatures (C) 250/325
Fuel type/assembly array UO2 Annular/Isolator hexagonal
Number of fuel assemblies 98

Fuel enrichment (%)

0.7 (natural)

Fuel burnup (GWd/ton)

7 (prototype)

Fuel cycle

On—line refueling

Main reactivity control mechanism

Control rod, Poison injection

Approach to engineered safety systems

Passive, redundancy

Design life (years)

40

Plant footprint (m?)

Not available

RPV height/diameter (m)

5/4
Reflector Vessel diameter/height (m) 6/5
Seismic design (g) 0.35

Distinguishing features

Annular fuel in reactor vessel isolator
hexagonal assemblies; advanced safety

features and accident tolerance

Design status

Conceptual

(1) 7R3 2 &8 oy ok
O &% 858 483 PWRY 2] AsH
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mm, £]7 15.193 mmo] $+3 A AT 2 A
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CYLINDRICAL ANNULAR FUEL ASSEMBLIES N
HEXAGONAL LAYOUT

MODERATOR

ISOLATOR
ASSEMBLY

Gas space Sealed, double walled Isolator
Aszembly

1% 2.2.3 AS—PHWR d=ZgA A4 71

Hexagonal
ZIRCALOY
ISOLATOR

ANNULAR COOLANT MODERATOR
FUEL 310C 50C
INTERCONNECT

a9 2.2.4 ¥z 9 AEA Abe] AE

O
kr
o>,
N
oL
il
)
o

onceptual Design of Core)

A5k b 87] el A oF AS A7 72 0.2 A 5k= AS—PHWR =41

% 2.25% 28 AEAG AAGE FAT AR S GAD F LS 14l SR
=

dAH=F AAENS. oW, FEA WA= v B3 =¥ 2 (passive ECC)
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247+ o) A g F g Alol ek &2 -5 Bl & (power to flow ratio) 2 W3=7] 98] Y+
o RRH W4 o] AR dA JHAYES T8 245, =7
Feldel A ¥ Al 3. A8 S o] 8ate] Al Aol A A5 A ]
D=/ A A 52f 2F]o] =34

MODERATOR .

VERTICAL FUEL
ASSEMBLY REFLECTOR

a¥ 225 ARFHA v Ad=
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O 49%A% 71d A A (Conceptual Design of Heat Transport System)

MeFA el d4d AEL 19 2267 28, dxt 5% E (primary heat transport
system)= 270 2] F3X (loop) = FAE O] 2709 7R A7 & T 112 F7])E 24}
Ao Z mMEataL, A Al Al ol A AxAl S A H o A hE S
FrA g ofw) Al 2~'] 42 oF 15 MPa A keo|H, ¥ 7|55 2= v A E =
=4 A As

[

3 le]
Starage
| =
—
R
—c \/
(TR
S
Fd
_CgﬁﬁTF# ECC, PIC

Moderator

REACTOR cooling
WESSELS

19 2.2.6 AS-PHWR d5EA%9 713 A7
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O YUA=AE 7Id AA (Conceptual Design of Containment)
o AXEAE (containment) & o]FH o2 AT, ot A= 93 7o TS
a9 2279 E=AFoz Yepd FAAH GA2AE QHF9 A3t (external

subterranean emergency vent volume)ol A A &t

Exfernal Extarnal
subterranean sublerranean
Bmrgency venl emergency vent

volumes

volumes

a8 227 QARZAE NF AA
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A GA=EI4 =Y (LMR)
A28 6AL9AZH (MSR)

A3d 7t~ 3228 (VHTR)
A44 FHAEA(Heat pipe) QA=
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Containment
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Polar Table

IHTS Piping
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242) US urges haste on domestic HALEU plan as Russia faces isolation, Reuters Event, 22 March
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https://www.reutersevents.com/nuclear/us—urges—haste —domestic—haleu—plan—russia—faces—isolation
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P 483 4 Qe A8 AATL ol A7 A HA e} A EA

Aot AR o] obdA HUE 8o R IS = S
O "= NRCE 20199 1€ Aldid Az g4 2 dAdisiy o
)

re=)
ARAPJAZ (AT D27t A2, AAFEHEZ, SFIIA=E
10CFR53<& 9%,

Part 53 evolves existing requirements into a modern,
risk-informed, performance-based approach

Part 53

Frequency & Consequence-Oriented
Requirements
Technology Inclusive
Explicit Consideration of Defense in Depth
QHOs in Rule
‘Expanded Use of Graded Equipment
Performance Requirements

Immediate heal lﬁleffectswm‘lnlmﬂeuf ite < SE-7/year
Latent health effects within 10 miles of site <2E-6/year

1% 3.1.12 US.NRC 10CFR53% 10CFR50/52 H]aL

* 10CFR53< 1l=7 NRC7} 7] A2 ohs v ¥4A 3 i8S Abgets 5 1
ol & Azl dal] a&4< ds7H RS FHsh] A3 A==,
2710l tial] TR 7o) fbdeta g8 A 0w SlE 5 e F At 2h s
i Qle] e BAs f e Aol 7Rk A3t 7nke] HS F-8-eh Ao
539

O 10 CFR 53 B E9] 7191 NRC AR % RG—1.233247)2 2020 6€ol =37kd
e RG—1.2332 Ut dE=HS  zF= MSR(Molten  Salt  Reactors),
HTGR(High—Temperature Gas cooled Reactors), i< = (Fast Reactors) &<
H) 748 YA 2 (non—light water reactors, non—LWRs)2] 217F213 A], 2137}
A (licensing basis)9} 2137} 214 W-8(contents of application)o] t)3s}o]
TI-RIPB248) ¥ o] A}-g-of )k NRC staffe] A 3-& #|3-317] 913

247) Guidance for a Technology—Inclusive, Risk—Informed, and Performance—Based Methodology to
Inform the Licensing Basis and Content of Applications for Licenses, Certifications, and
Approvals for Non—Light—Water—Reactor
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O HZA4E xR o) et A 7]Eo] ¥ LBE(Licensing Basis Events)¢] A4,
SSC(Structures, Systems, and Components) 2] e w T (safety
classification) 9} 5 #] 53 (special treatments), A% & (DID, Defense—In—Depth)2]
YWrl= v A5 a2 Ex 2 A1 27) licenses, certifications 2 approvals
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* Technology—inclusive ¥*Ho] LBE A4, SSC v &+, A5Wse] H7tE ¢1%
FTEAQA AW A S AFsta Jdou, NRC AF4 e 543 V|+eds
A&stAY e F7HAR Jlead Aele deAde 7t vAsY dAEd
case—by—case® thFolof e do] EA3t

 NRC 939 HAddxt= qfAd ek A g (Policy Statement)oll whek
ARNLAEE o b fr &, et d, JsAA ATES AU =

At ol ot E BASHY] 913 & A4l ks 7HE Ao Ay

AR FAANAL B =HS B PP SMRE =dol by & AYEQ
87k Akel gt AA A Aol

(4) /M 2=

O T 27H§ SFRE Shol 2343} AAse] ALGFHAR 27714 Ak ARG £,

248) Technology—Inclusive, Risk—Informed, and Performance—Based
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(1) =dst

O ol T A 1A F2

il

AEL 2423 AA (MicroURANUS) 7Hd A A o
A 7154 A (Reference Design) 2.8 Version[3.1—4].

| Balancef | of Plant |

Platform |
Condenser
| Concrete Cap-shield |—>

| MSIV room

| Auxiliaryj | building |

Upper PEWFAS TE-Valve (3ea)

PRACS Heat Exchanger

Upper LBE sampling lins

Superstructure wall
30 mm wall (S5-304)

N

NAEE
EH? il
HEE k|
I

f

[ cv

[ EVEMP

| Shielding Water

Lower FEWFAS TE-Valve (323)

Under-CV Induction Heaters

| Seismic Isolation

| Suction Pile

19 3.1.16 Y 2423 DA (MicroURANUS) 71d AAE [3.1—-4]

2P PAE MicroURANUSE= A dAZ=2A dA=2 §7]9] 3o A=
Aol A8tar, YRR Aol ST 771 v x| H o] & UAEE AE-E7] <t
AX)Em AA EEo] Superstructure Vessel We] x}#|4 ¢to] Ax=E, 18
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i)

Alokob T=el Y A 19.9%] $ohw FEEE
712 A sfoF dFm, o] SMART—100 948 3d
4d F7l= aAEer 3k v= Al #REd

% 3.1.1 2AeSE A4 2A2E YA MicroURANUSS] 8 AA ARk [3.1-4]

HS 3= T8 A AFSF

01 DA A MicroURANUS

02 %9 20 MWe (60 MWth)

03 Nz} (35323 UNIST (KAIST, A&, A3, KINGS, F1714)

04 iy Lead Bismuth Eutectic (LBE, Pb 45—Bi 55)

05 4 S 250~ 350 °C (A= A5 HF F A2 500°CE %)

06 7hs St ik

07 A HA H ol W2 300 m* 2 o] 12.9 m

08 H-4] Az 3, g ZUE, Mk FEA 9 X

09 g Hit 13% A& U02

10 A|o] & B4C (Shutdown % Regulation)

11 AAG 40 o] (Hdl 60d)

12 alol 2 A A4 A

13 A ST A4 4097 =4 8- % HE 0.2 Dollar ©]W

14 R Practical Elimination of Severe Accident (PESA)

15 T Eur YAl shebs etk ow A A 93 A

16 NS EE] gol2 Aggor uFEeHrE 24

17 A A=A oA WA a3tz A717H~1,000d) AR fE A

18 Polonium Al xRtz A 2 A How fEF &

19 A= Qs A A ukR, 982 2ARE, A2 3} 58 1Y ol

20 A JdAE A "yt 50 MWD/MTU

21 g T Heavy Metal 16.2 ton

22 7R olF AWy HAke] LF AA (1270 HiA])

23 Ayt 87 Az 87] A L5y (1 ek 5 cm o] F)

24 -l A% 7] BRI, FA), 294 CO2 oA gl (A)

25 7Ve& 90% °]’

26 g Y7t -5k A7t

27 WZHA] AFAARAL gk A7t

28 H| A& T (EPZ) Zero Emergency Planning Zone (ZEPZ)

29 29 A9 el

30 5 %7 384 32k WA AR A 2.0 g &

31 NG 7t A3 80 A= (F-4¥ Alfa I3

32 EU Taxonomy HEH71= Ay =
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UAAE 2RI Eol % 8 QFo] Atz o] Al UET & g
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450°ColH Z27)9] AitR 4] o] Fo 40|

F77F 5 micrometerd] =rd+E[3.1—4].

O AFATI Aol 3} 715718 ol &5 Waks A@l 18740 dpa) & obe] 13}
2ol FIH.

160 Tomy - &% Mounting 00
TSR g
140 4 “"" .o (Cr.Al) oxide layer R o
_ DS Metal Fe-12Cr-2Si[ 500 &
g 12 - =
g 91 2%
2 100 400 € o
2 $S316L g
g 28
5 80 - 300 = -
T 60 =
3 Epg23 [ 200 5 5
& 40 - SNU - =
- )
20 - 15-15Ti
0 AFATI 0
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Time (year)
1% 3.1.18 AFATI ek A AJAES] 1=9] F-4 APS &3 450C F45 57 o= A3
[3.1—1]
6 CW, SS316L i
O AFATI-053
< ® AFATiI-052 o
.A
=4 Ve
= -
=53 A_.A"
= -
‘A
- = CW. F-M steels,
1 e including ODS
s L L
o = = -”';_”__,,,,ug— ___________ i e LRl ] - o -
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1% 3.1.19 AFATI Heh 242 AJA|E] 18 7HG7] A A ES S8 2ARS 54 A
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AA ZE detel M F=316ka gl HH A4S 2(LFR) e 82 va3 2

O =
* G4M (Gen4 Module)

— A A 7]3: Gend Energy Inc.

- =970 MWth

- & &4 Uranium nitride
A1 LBE (Lead Bismuth Eutectic alloy)
:5-104d
AA Y-8 200739 Hyperion Power Generation Inc.2. = A H% Gen4d
Energy: New Mexico®] Los Alamos National Laboratory (LANL)®l]A]
A5 0.2 3198k Gend Module (G4AM)< 7leel7] 918l @A E. LANLE] 7]+ o] 7
HE A3} 22 1:MS & Hyperion Power Generatione #] 4

&l
ks EEstal o] Es /Ndshs 54 gholdaE o] e [3.1-5].

o

P
T

AN o 1
1:0 o N 2

—

Conceptual Drawing of Gend Module (G4M)-based 25MWe Electric Power Plant

Siemens 55T-600
Steam Turbine

Containment Cleanup, Cooling,
& Vent System (CCCV)

- CCCV Stack

Generator
Condensate Cooling Tower

Si:tnnunuﬂ\
. .

CCCV Water Tank. Heat
Exchanger, Pump, Filters

Steam Superheater Steam Evaporator

a9 3.1.20 GAM EH A HAF [3.1-5]
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e W—

LFR (Westinghouse Lead—cooled Fast Reactor)

A 713 Westinghouse Electric Company LLC

=9 950 MWth

-z =2 Oxide (U0, wrd A= or MOX) (prototype) Advanced
fuel(commercial)

WZHA: Lead

AA g 60

T8 AA W& W-LFR2 S =89 Red Bdam, d2dM S35 =

7ol 9ARE 2FEH, ¥4 R S 2 EY wAor AUE. e 4,

22 Atz &71(RV) e 7HE 871(GV) 9] Soldt 42 AS 2 Alo] Azy
15

W §lo] AbE #ess e 3 7

o] = 3 )
8l SR ALYSGLAE A WA G S 12N LIRS
19
=

a9 3.1.21 W-LFR ¥x= HA} [3.1-6]

o ENHS: w7 HEZ 2| ol A et 53 =74 5o 2 /st 2dedhs Ay 9
[3.1-8]
o SSTAR: "= ANLAIA 7P lar, AR 23 =4 35 A5 2848 94
[3.1-9]
O Ao}k

* BREST-0D—-300

A A 713 RDIPE
=9 700 MWth
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AR 7 PuN-UN
WA Lead
A7 1 30d

A W€ BREST

b 2FEF LY EZo]|=(PuN-UN) o1& A&

g ERlel] ddatr] flal o]l F 32 4 5 A= S
P Aok AR FEAR A S G4 AFTEEA 2021d 29
£ FH5sha, 6¥€l Tomskx €] Siberia Chemical Combine-*]¢]
o] 2026139 7}Hs o] . S-ehEdES AA8E AFEEY, FE g oA
£ 913te] Si—71%8F Ferritic—Martensitic Stainless Steel-& ¥ 533} =
B2 ARE3E 500°Col A 7hsH ™ A8 E Sidvtet wAE Al elm A
30d¢ [3.1-9, 3.1-10].
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U

LPS grives an rofary plug
Steam-waler collector

(ore barrel

Steam generatar

R

Cancrete vessel af cenfral cavity

%9 3.1.22 BREST-0D-3009] +4% [3.1-10]

e« BREST-0D—1200: BREST—0D—-3002] A% & A& amstz 24 /f 3 A A4

* SVBR—-100

A 713 AKME Engineering
—=9%: 700 MWth

Az B4 U0,

W7t LBE (Lead Bismuth Eutectic alloy)

A 4 60

F9 A W8 HLMC (L A% B2t A=) 5 AHES 157] 9tz 530 A A ¢}
UEH J24A4E S 15 A= A Bl f9s T8l 2 dde e R

AAE. o]8f3t e Fx Ao H2] A B LBC(Lead Bismuth Coolant)
T4 9 AAZ g 2o Ao B4 o] B} A|o], 210P0 WAl AFoZ oA
H & OF = 9] obd Bgo] FHo] 3la. 74ad IS 7|te =

d

ol
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5 ¢x38ta, 20154 A3 7HE

a9 3.1.23 SVBR-100¢] 4% [3.1-11]

O fFrHA(EU)
e ALFREAD (Advanced Lead Fast Reactor European Demonstrator)

— A7 713 Ansaldo Nucleare
— =9 300 MWth

- 3dds 54 MOX

— YZ+A: Lead

— A7 1 404

-39 AA W& JIgAA7E EU FP7 LEADER (Lead—cooled European
Advanced Demonstration Reactor) X2 EQ] AU3lo g ¥ ALFRED+
4 LFR (ELFR) 7|9 vl 48 2ol A AL 7Hed & dsshr] <lel
7l 300 MWth pool Al =810 & 319k ALFRED O] A A= 7he ¢k & 71E9]
71e EFAS AHEste]l @713t el dAdS AR - A=SF ELFRS =3}
7P deiE dAE. 20139 3¢ el A A® pSSC(the LFR—provisional
System Steering Committee) 3]2oJo]A 9¥3]+= ALFRED—-100 T]AFSIES
AREet71 = A7, ELFR AH 2 48 Hxplol vla] Fad A= el
ALFREDE A ®stglom, ELFR % ALFRED  tTJA}¢l R LEADER
(Lead—cooled European Advanced Demonstration Reactor) X =2 A E o] 7x}

T da T2 (FP7) 59 4= 434 [3.1-9, 3.1-12].
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19 3.1.24 ALFREDY +A % [3.1-12]

« ALFRED-100
— A7 713 FALCON

-8 AA U8 EU 4242 /M AaAdo] MIAAAE vhx] o, 2= A o
Z of B AIE Ao FAE

198k &, Futol 4RI} 50% LS Fes)
al

e ELFR(European Lead Fast Reactor)
-A 74] 713 Ansaldo Nucleare

2. 1500 MWth

—dds =4 MOX

—F8 AA W& ELFRY 7Id A A+ EU FP7 LEADER (Lead—cooled European
Advanced Demonstration Reactor) E2 A E ] Aoz sjuts ELFRS 1] g
A g A0 A WA 53 (FOAK First Of Kind)¢! 1500 MWth pool
Al2'lQ] ELFR AAlE B GEN IV 5%E5 =351, 43 A5 F7](&3]
adiabatic coreg}al EH) ZF11 Q15 5 A9 & 1500 MWtho| ™ HEls =2
d 7] AtelEe & daes aestd W] B &2 oF 630 MWe &

AAE[3.1-13].
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719 3.1.25 ELFRY] 4% [3.1-13]

O ol o}

s LFR—TL—X(Newcleo): o]&g|o} 2% 71¢] Newcleot = &2]8H4} 22442} Carlo
RubbiaZ} 2o =2 A9 F9H 7F57] A4 (CERN)Q Energy Amplifierol] A
E=EF5 . ¥l5 HydromineAle] LFR-TL-XE <143l H¥7 SMR7|RHEe]
- %E dde e T4 [3.1-8].

* LFR—AS—200(Newcleo): ol ¥l 2] 41-& 719 Newcleo?] &8 4% = AA=A

oA FhAIT F A%

o

Brw pEe AT A aadzel A dew dre

Ao = A [3.1-8].

O 29+
e ELECTRA(European Lead Cooled Training Reactor)
— A7 7]#: KTH

- %9 0.5 MWth

— A g 52 inert matrix (Pu,Zr)N

— 374 Lead

—AA 59 30 (H AHEF 50%)

— 58 A7 W& ELECTRA:= -, ul, &1 B 7] HlE 52402 A" A=

ol
e

= |
aE ARG o] AAE A RS 20099 FE ~9WY 29 3 gt
O~

(Royal Institute of Technology), $-3~4e} tf 8k ul (Uppsala University), 2™
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3} tstal (Chalmers University of Technology)olA 3= om =yt
1597 P A Ashe A, A o Bz 2 Ay 959 Qg gk Aot R
Axs 98 &8
% 3.1.26 ELECTRA®S] 8 A]2~¥l mdl [3.1-14]
* SEALER(Swedish Advanced Lead Reactor)
— A A 713 LeadCold
— =9 140 MWth
-¥ds =4 UN
— Y374 Lead
— A7 g 25
-8 AA W& G dYiel A HolarE HES Sy ffel alctd
SEALERE= &&ollA Asstd Ax7t 7bedtes AW, FE5H
A7 e B3R = B2 240 €] Y] 92 AR Tl A
SEALER-UK 22+ 220 MWe] 1715 Aked = 3l o7 vl&-2 MWh &
502 FAY. v A8 2259 5 FHE FAT 5 don, o] 25147k
9 717 v gk AW SGHFY FHo R 4% LFREA /EAAE 835t
&
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19 3.1.27 SEALER CAD =& [3.1-15]

for

O 7|
e MYRRHA (Multi—purpose  hYbrid Research  Reactor

Applications)

— A7) 713 Belgian Nuclear Research Centre (SCK-CEN)
- %9100 MWth

- dd8 =4 MOX

— 374 LBE (Lead Bismuth Eutectic alloy)

— A7 1 404

-8 AA W4 MYRRHAYE @A SCKeCENelA 7i% 52l
A8 AR, 7HEY] e Al 2F 0 R Ak AN 2| o] A B
Aol & okdBS AUgemM UA BroME £ 7}
ARSI A T AASHE TFET) s R A A W A =S 19
aksle], 20100l AR A AL o7 AAE YL 20180 AFA
AR, 7ol AFEFE 8,0009 €e] AGHIE RFo}
FU[3.1-17~ 3.1-18]
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% 3.1.28 MYRRHA =4 =3 [3.1-18]

O SAF=3
e LFR—AS—200(Lead—cooled Fast Reactor Amphora—Shaped 200)
— A7 713 Hydromine Energy S.a.r.l
— Y7 A Lead

— 52 A7 W8 LFR-AS—2002 &8¢ Fo= Y2H = 4] a2, ASE Ui
€719 S 712] 7] Amphora—Shaped®] ¢FAFe] ™, 2002 A8 MW

o

w2 o] A E L A7) Tl FEo R ek ZHE st & o] g
35

]
99 Waw drpe oA Ay HAQ Ao B

714 Newcleod] A& 43 wbd= A 71” A |
E ¥ [3.1-17]

O +=r
e CLEAR—-I(China LEAd—based Research Reactor)

vl o] YAtz = e SAS E8otal o st 2 2EA S 70@}7‘%}2&“1 v 2

— A A 7132 Institute of Nuclear Energy Safety Technology, Chinese Academy

of Sciences
- =910 MWth
- ¥dw 24002
— Y37+ A LBE (Lead Bismuth Eutectic alloy)
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[
s
)
&
o,
wW
(@)
rL

— T8 AA W& T HA(CAS)E& T4 @3 4 2 AR Qb 3-8 A7kl
et TR AE S A4t T 2= 7N 2= (CLEAR) Alg]== Wi 3t Al
AN A = T8 233t A W AAE P el gk Aq-del A JidkE 10
MWth ] E-H|2~FE Y2t A5 422 (CLEAR-D 7} 7l o4 . CLEAR-T&

S {3k AdA s =9 7MY HE

Ry
HE egE T 91 = AAR. o3 A A= T4t
1

[3.1—19].

% 3.1.29 CLEAR-T =4 ®3 [3.1-19]

* China LFR: =28 A o] 74&:7] -5 gk A2 (CIADS) 7128 dgto =
Gon| AR o)A JEE 92} 9 H o] 201990 7SS A ZEAS[3.1-17].

INEST7} 2% LFR % 7457] 3-8 G2 /e B2 £2 3¢, A Ao
A2dTas AYstal 24 - F8 A& NEFToR Bolut, A Ar7tHle )
el
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O 3=

» PEACER(Proliferation—resistant  Environment—friendly = Accident—tolerant

Continuable and Economical Reactor)

— A7 713 Seoul National University
— =9 850 MWth

— A5 &4 U-TRU-Zr Alloy (58.04—31.07-10.88 Wt. %)

— Y474 LBE (Lead Bismuth Eutectic alloy)

—AA 9 60d

— T8 AA W& A tiStal(SNU) 9] 7312 1990t X0l 7H57] -5 3o 7] &
HE el Wi A JbeAd dAarE Fgsidlen, SNUe ¥ =4

AT (SNUMAT) 2 39 7] 5 W3 A 2=glof] AHg-517] 9]¢k dih W8 Zh 4] = Pb—Bi
e

_1

it

re

A
A ol ok APH 2ALE PSS ol gk are] ALE ol g
E)3}stz EAo] AFE e, o] 24 SNUMAT-S 1997 PEACERZ W4 ¥
LBE= WZe Hxo] 5% o7& W3 18 A2 AAE 7NEstr] A2
Av =4 FAsA 9d #@V|E25EH F=49

E3229-2H5 (TRU) 942 E%%}t T4 AR gA0)a B 1 ARR 14
25 z2+3 PEACER-5502] W7 ] &%+ LBE<]
o maq A e e %?—az Tz A D 57 B 5o 601 A

=
%A% £F AR 3d F9S BAT] 93 400°CE FFIHE[3.1-201.

ot
g
i
¥
Y
Cﬂ
1
O
=
=
(@)
o
oZi
HHN'
il
FU

19 3.1.30 PEACER x4 CAD %3 [3.1-20]
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e MicroURANUS
— A7 7]13: Ulsan National Institute of Science and Technology
2: 60 MWth

|
N of g

O YlE 9| LFR tA9le] APEs} Ul seule mms gejsd ohdeh 2.

[roF )
00 PLET WGLIE
HOFd)

| #1000, near
- — EXOAANGER OF 4)

FLOW A0
Reactor

FRINAL HOFLECTOR
ACTVE (0 2D

BAFFLE

WEEE

FEACTOR
VESSEL

Table 2.4: Summary Parameters of ALFRED vs. LFR-PSSC systems
ALFRED ELFR BREST SSTAR

Core power (MWH1) 300 1500 700 45
Electrical Power (MWe) 125 600 300 20
Primary System type Pool Pool Pool Pool
Core Inlet T (°C) 400 400 420 420
Core outlet T (°C) 480 480 540 567

Superheated Superheated Superheated CO;
SRy qye pSteam pS{-iream '?Steam
Net Efficiency (%) 42 42 42 44
Turbine Inlet Pressure (bar) 180 180 180 20
Feed Temperature (°C) 335 335 340 402
Turbine Inlet T (°C) 450 450 505 553

O v 282 AAl 7+ Yol A A T2l d¥za%=2(LFR) S dA =Y.
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Alfa Submarine (1971-1986)
hittps:/fen.wikipedia.org/wiki/Alfa-class_submarine

B.lxium LiFa™ (NATO nama Alfsl
No Majo‘r I’lm - 41 knots (=78 l.-.-'hr- .
In Pre-license, 2017 ! v
= SVBR-100 (RF)
UC Berkeley/SNU Site License, 2014
Y
PEACER (ROK)
Y
URANUS(ROK)
v
MicroURANUS
Russia (RF)
Licensed and
Building, 2021

LEADER-Sunrise
| (Sweden)

9 3.1.31 7 =9l

ESNII Technologies

LFR-ADS Belgium Construction in 3 Phases Commissioning & Operations

s [N o T

SFR France Engineering Studies and R&D <No Construction planned till 2090>

MSR France <No engineering work planned for MSR till 2050>

19 3.1.32 Original EU Sustainable Nuclear Energy Industry Initiative (ESNII)—2021
[3.1-21]
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HAAE FEZ &5 Z(LFR)

A

2

o
o 4

)

[3.1—21].

« 19 3.1.32¢] YER mle}f o] =

;OD

rvze]

S

—_—

il LFRE] 7] 7

=
T

F= ]

]

< 20504 ©

ek A

I

Aol

=
E=]

57} 4%

REIOE

Eis

7] 9

A
[3.1-21].

o ol

S}
)|

SE
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¥ 3.1.2 8 9494 28 94 Fa A vuE (IAEA 5, 2020)
F8 JE Sl LED 4 2 Al o}
i MicroURA LFR— | ALFRE | MYRRH | BREST
o]z WX _
AA HA NUS W-LFR | SEALER — . Py e SVBR
Westi
R} UNIST ;S M& | KTH | Nucleo | EC | SCK—CEN | Rosatom | AKME
—house
TE5 R} KAIST & ENEA 374 | Newcleo | FALCON EC Kurchatov IPPE
Alf
84 /1% | AlfaSub | Qe S 98 | 98 | Alash | @iE | | s
u
7V 749 80 22— 7=y Bre<s NS P | 80=-d| g =49
3R Pb—Bi Pb Pb Pb Pb Pb—Bi Pb Pb—Bi
Aren o 250~ 420~ 390~ 390/ 400~ 250~ 420~ 340~
350 600 432 430 480 350 535 485
7V e 71t 7]t tzisk gk | giz1sk | dizist | dizist | dizist
Az U02 U02 UN UN (U-PwO | (U-Pw)02 | (UFAWN | TUO2
) 64
=8 (MWe) 20 450 3 5~20 125 o 300 100
E‘Ea
AA 58 40 60 30 30 40 - 30 60
oy = | 93t 13 19.75 19.75 19.75 | 30 max - 14.5 19.3
2, GWD/t 54 100 33 40 - - 61.5 60
dAg wA, y | FuA > 40 2 27 > 8 5 - 2.5~4 7~8
ARES AR A& 1A AN ! Agg | AZE | AZE | AFE
B3 d gzt %5 I I 15 15 - 35 35
4 | A4, m 3 8 2.75 2 8.1 8.3 26 4.5
2} | %°], m 12 7.5 6 3.5 10.1 16.3 17.5 8.2
2 | At 1,000 - - - - 6,682 27,000 | 280+
LA AH m 300 - 10,000 - - - 6,400 | 150,000
el @a MAAA | JIEAA | EEAA Md | B2 | NEAA | FH21 | FAA
o 7Hs 31 | 7B 30 | RaAF A7 | A F | AAFE | K26 | A F
A )
A 1 37 4,000 — — — — — - 6,000
155 )
n &7 2,000
7
R
EU B
s
Taxonomy:
FFALN 200
(1)
A7) 25 6 20 5 20 25 30 30
* 44971 US $/kWe
o ALGFAAT O3 (2 BLe 24R)
wex B F7) ARE ER 34(2021)
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ool 7l 2 AN def
(1) 7= dsF 2 S0t
O =W ¥zt 1423 SMR MicroURANUS 74 34 AFe tpSa) 72+8[3.1-4]
A A A4 717t Al T8 A g
2019~2022 A A
o} EPS| )
A 1A (497D Qg | 1) MicroURANUS(20 MWe) A A
1) MicroURANUS(20 MWew) EZ24A 7
9023903 F2AA 2 | 2) gds 4 ¥ Mockup AE 2 AS
~2027
A2gA (5471 APAQE7E | 3) MicroURANUS NRC AFAQIS|7F 44 95
o AAF AT | 4) MicroURANUS 224 sjokdn] F344 7
5) YAFHFAAE S 7 oA 24
1) MicroURANUS % ZAA17HHZ DC) HE
2028~2031 | AFE ) Micro SARHE DO) A
A3GA (17h) Ja ooy | 2) MicroURANUS 3= A7/ A 4/ /&4
e U791 3) MicroURANUS A28 8l okan] )/ 24 2)/9-9)
. 1) AA=E SRR (35 FHE) 75
o} ~ A
AdA ) 2082 M o) agazan st A5 2 22

(2) Abeist F2er

O U 947t

O A1l

A, A AT

1423 SMR MicroURANUS 79t 2 483} Alde o33 2.

H
A A P A5 AGE A4 A AA 947145

7H kel

AR - 2AE S 248 9 (MicroURANUS) ZIEdA A A7t
AFSIH] ©38.49 9l (=71] 30, AIH] 6, WA} 2.4)

AR 71ZE 2019, 04, ~ 2022, 12. (457149)

FH71# 0 &2 E 7= A (UNIST)

o713 L KAIST, A&, 43|, KINGS, #3171
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O A4aA, A3t
o T A ok AAE S

2
o 4AA: QA F7 FEka vt 28 A9

9 3.1.34 228D A (MicroURANUS) 718 a¢k 43 52484 ZHE [3.1-4]
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A2 &

A 44
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A= 7
O €89 UA=(Molten Salt Reactor)

A2d EgALAZEH(MSR)

1.

i

o

A2 7} o

2]

A=
A #H 7]

1t

2

k)
H

mi

o

1t

AR} &2 2 A

T

gk oty e}, &Y
(¢c) MCFR (Terrapower)

o
i

A

o)
=

L7 A

o

(b) CMSR (Seaborg)

A

1t

|

T

(a) MSFR (SAMOFAR, EU)

0
H

& o4
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=i
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Age] &4 oAyA A AAE AATFo=ZHA &5 G538l T4 At 59 bF
d84S MR sAlel, Zad wmEk A olyx] B ooyA Ao dE
dgH oz AqUAE FFE F dv A JES §5FT solRYs Ay
Alzde] st B4 Sl

O &89 dx=+ dds =42 EF, Fohy, ZTFET 5° 24 Ee 949
stet4 o7 Agste] ThF,, UF,, TRUF; UCL PuCl @9 g& dAAsta, Wz
&5 Fol &M(TH)E A= FHY FAE &&= Jx}i%‘.

O 719 (Base Salt) 0.2 ALg5 = B4 1o} o] 44 554 9z F7)eto] 22
Li, Be, K 5°] 2 &84 2F =2 3% =39 FgHe] &84, 19 3.2.2¢
ORNLo|A &850 MSRE €g9dA=e] g Al O R 350~500C ] &4,
1400Colde] =& 5, g 32 TV & EAGupNAZ AFEE 7o E2

FAA EAS 7HAA Qo] B2 Ae2ret I oqfRE w5

9 3.2.2 MSREY] A}

AS
CRYSTALLIZED
SOoLID

TLiF - BeFp — 233UF,

FLUORIDE FUEL FOR A MOLTEN SALT REA

A 2z 889 A 9y
%321 889 a8 BA9 £F % 54
54 | 950CaA =A% =34 558
71 A e = FAESE
1A (C) (mmlg) () =) kil
LiF—BeF2 460 1.2 8 60
NaF—BeF2 340 1.4 28 15
LiF—NaF—BeF2 315 1.7 20 22
LiF—ZrF4 509 77 9 29
NaF—-ZrF4 500 5 24 10
KF—-ZrF4 390 67 3
RbF—ZrF4 410 1.3 14 13
LiF—NaF—-ZrF4 436 ~5 20 13
LiF—NaF—-KF 454 ~0.7 90 2
LiF—NaF—RbF 435 ~0.8 20 8
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AL ol AR AT A W ohet Aloly # A A%
2 1

B 1% Abae] ASAE AT F e oo

71E8 AAAEE iﬂ‘i—‘i’é}

MANHENE EA A H=

e W] 9o 4 EREREES
O §HANAZ =i vheho] EASHE AW W G g Ao ArlE B e
LEE §A5, A2 A At WHE Agsa, An By AdE a8
AAARR QAs ol WAMS WEY F ot AA 9L 1Y 3259 ol
MEAFDa0] YEFORM Ax Ao hAT Fold. AFRILANAE 2 A
ATS 5ol HA| Aol 2L AAGY 5 Fol WS AEFAARE AS5H 0=
AAS ] & 37k BasA o} ot B7] 2 FAR AAZ A AAT Ve G

Fuel casing }—)

8 Routine storage tanks

Fuel transter system

Water cooling system | i
| P

9 325 £599x7 AAE T ZAT

(5) A= A7 Al
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¥ 4.1.3 DSRS Scope and Safety Review Matrix (%

NuScale Design-Specific Review Standard Scope and Safety Review Matrix
This DSRS Matrix is applicable to a NuScale design-related DC, COL, or ESP application under 10 CFR Part 52.

SRP/DSRS e
2 = REFERENCE Applicability of
:echon SRP/DSRS Section Title (Final DSRS)! T Comment
umber
13.5.11 Administrative Procedures - General NUREG-0800 A) Use SRP
Section
13.5.1.2 Administrative Procedures - Initial Test NUREG-0800 A) Use SRP
Program Section
13.5.21 Operating and Emergency Operating NUREG-0800 A) Use SRP
Procedures Section
13.5.2.2 Maintenance and Other Operating NUREG-0800 A) Use SRP
Procedures Section
13.6 Physical Security NUREG-0800 A) Use SRP
Section
13.6.1 Physical Security - Combined License NUREG-0800 A)Use SRP
and Operating Reactors Section
13.6.2 Physical Security - Design Certification NUREG-0&800 A)Use SRP
Section
13.6.3 Physical Security - Early Site Permit NUREG-0800 A) Use SRP
Section
13.6.4 Access Authorization Operational NUREG-0800 A) Use SRP
Program Section
ADAMS Accession No. ML17102A693 50 April 2017
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material, other radioactive substances or their associated facilities

B0 9, AREE, Q7P g H,

. o
= T
oHQl Ae= A, BA, A, eshs e

O IAEA SR A= 7454 (NSS—13, INFCIRC/225)01 43 dlhn o] 4t %4&
U 2ol 7l=skal e [4.1-16]

o Ao 7} o WA A B, R FH5S WA
o A HEE A e H 3 A e B e o] 3eE AE

=

2= =] A
&5l A9l

b

 REF U B T B Setel A @ AxYAH BE

o ALWERF A} 95l/A sk )3 B o] 4B stel AR 5 A ) A s

Fetr HAE Ul SE qiAle]d A3 FdsH, AAgAbe otE B G S
A =AM E A=dS 5, EFstolof $H4.1-17]. -gvbet dFE FA=
AR A YA S L, AAGA A, AAHAFLAIA,

A AT ARSI ANl Wl b ARE el
A AR B ARES Apelmnstel Wal T A, AM A ER AL
AYFAE APt Q3 BA WA 1E D AR, WG L AR AR I

[}

A =
SR gFAl Vs sk =

- 267 —



IAEA

Y

ahy

4

MEHET S

ZFAL EH]

>
Lo

d

X

=1

MS¥ZA Al

H7IBNE Ald

y

-

e’ Kinac

o

aAl, TAL
HEYN

a9 4.1.1 = et Aol A A

T Al

}

-

)

ant il L)

TR

[=]
=

KGAS 2

4

A (2, KNF)

ol KT W ~ R o o
Moo  HRolan 4
Wﬂﬁoﬂﬁ_vum .607AHEA [\
* o B T BN %
THE 2 g "
& r
= o W_Jlmaﬂﬁ B
wrom ~ T oF 0
o = lo T
oy & AT w o N
T gy R e i
<oy A o Ty s °
TN X o P g )
T =EE g i
SN < DU o
. = — Y TR Nj
HEZE 3:PE 4
mr 5 P o) ﬂuﬂ_%ﬂw&m Jlo
W e T AR EunuaAO» N~
) [~ s
pelz Ezisl
<) o EATI A ul
R T oo gy W
TOW B o T I
) — —~— O ﬂﬁio Zﬂl
R o X no - B o o)
o e E N ﬂ%VE i
mﬂmﬁﬂﬂ_. o_eug,mmem £3
GUNDNT mogn O o 3
dy ) e T Tt F
= o ) v o "
o o - - XL S ~ ol ]
vy TTEE® 3
TEEE iEia L
R ~ ® o i azel
Y e ¥ 0® w
oF W m o — T o — 0
oo wm N x Moo NN
_ —_ " o i o
o) W RE oW S r 4T S
BoHO® W N T N R &
O O O

ato], Al VED 74 A 44

A7F 88
— 268 -

S

(Off —the—Shelf) & A}



’

(+) AP A3} 5 bl e

(=) Atoln]

7}

(]

A
- 269 —

3]
=

Aol gt

=

FAo1 A B 717)/AS/ AR &l

u}

*

o2 God

i | o=

o o ~n —_— T
O_ X 3

il e —_~ Bl Ho
O O AN N -

- N 0
=2 S B
L,D ‘mﬂ file) io mwo
AR o K
N\ Lf ﬂ]ﬂ =n HDTM W_o ‘_Qu
F 3 ~ Cl
>~ 1l
o w W =% W
ok oF i o7 T ok NS

,OI_TI OE o ﬂ — Mﬂ TN
ﬁ_l ﬂE a‘._ i ey ﬂvﬂ -
o 2w — B o | Mo M e

P o= T 0T MK E g
- i 20 o ol = n T 7
& TR K RS

== Gl ~~
N I <RI I I
= = o v‘nma oy ‘mrw_ HT ol W nymc
v 9o . B |

‘;JO| LrO X .Hl 1..._w0 ,_mﬂ ﬂ \ﬂLH.LI

‘Aluﬂ Zﬁi T lo X ;O.ﬁ
o o I o}_ﬂ el F
l — of M © w alt] W o Mo =
= & o o B H ~o
< ok - = o £ o W
w9 8 Ky | o

) = T

" Mw M_ T Booo@ ¥ mw e
oo e B %o w o GG
q EO W _z:' ﬂ ﬂJ‘L * * *
T T m = —
T I o E 3 = T
R o x

- o Nr T e
Nr T 6~ ol ol

G ™ ¥ ;
R i o7 - =3
o - F o ® o

O

dAE AA




o] o]t} B, AR EF

oFH (Security By Design)

N
ST

A A 3

- A
=

o ¢

e

et
S|

=7

=

AR} = 2]

2

O SMR A AEZAL 7}#] 11

7} 7]

o W .
o ﬂm%HW&E o= T ,1
{F I I oW R W=
- TR o ) o L Pe GG
= e o o m.t ) B No 7 ‘_l o/ aSg X X &
& W‘ol]mm ‘JN7E‘H0| Jl,ol :Ilui,A ﬂ./l:;@.o
0 : —
kX T X KT o B o 1 o#MaJo oy Mo W
0 ﬂ_OI .HLL (_A M EO ll ﬂﬂ ‘mNH wWH H.mﬂ . J_,mﬁm J:NO Bo q
—_— 0|

oA E N Wﬁ 23 ~ < % X Do e o Mﬂl_l o N G 11

i < —_ X — Ea lo 0 —
‘UEH 7D,_|&Uﬁrcw_ ‘MOTEO < X JLM}F, ﬁ]&l‘m_ﬂ

—_— E V ) f .O - —_—
T Er Py 5 s rery #id
v 7 & T = 1 oo L
Fo s T A X LT g CN
" HTﬁ.o%ﬂ 20 W T wwmo hmaiﬂ_mo ﬂ_é@
. m Ol I e w ito of ~ = Ho B D
S S - S haT®  Phy
w0 o Wl Vo T o P TR 2 =N B

o) fAlis N X =) = = K

ol I ok w.m%E ME# . m%_ M = Mo nﬂ%ﬂ
o N T o = o 2 — o mr
BRat  Tad  Ea s sdrx Low
g — W T o e 1h 52 oo~ \ET X 0
= T o - %0 o XX Lo

i ﬁ@@m”% R 5 B a %,ﬁm¢woﬁ < °
< =) T o ol >, ro! )% T 5
oh ﬂo&aw? %WOL ﬂr# 2 w.ﬂw;ﬂo» %%mﬁ_
oy . 5 _1/_,_AH B mﬁ AL ml w_.t o) ME W o T X LU - ok WE ~
o mn W W AP :,_M go —— x° 6 N 5 iy o oy B o N
T oL oy = ] % ol % o o ol o X o T Wz
IR iy ga® X § HAER~ Baw
A =0 = W Z ") T < a) @]%J eI
XxE D®m D B O o o A raC o N
ok Y & o o) 9, o © noN o - X <7
_ SRR 7 © <= S o o BY S o B

& © wﬁ.adrSﬂe UrE.AT n =~ ‘Muo{] Mo =°
mu W o w ME D = o Aﬂ T . bl W TR W o
o o 00 g K X N BRI o mﬁ,iaﬂa - R
T T . = 2N T oo O s Y E e Qw S
o [a% o o X o A — = = CUNC) ™ — B = o - N =
?of = ®Nowe T %B,mo_% g aﬂo_ﬁﬂ% B U
T ZEPLTE EZRS PXE S oraEMT T Xs
m} [m NG Erl ‘EE — o i Ny ﬂ ) 7O jire} 0
@) N o ﬂ »AE X~ 0 ng
A TR X 5

O . o) ok oF oX
O ,U' O ox _rx_

@)

5t

<]

HA 18] = o] oF

[

of A @A #ARI}F 05 F8
- 270 —

LN

I

o] o= 7]

919

_o/‘{



theh o] aokd[4.1-18].

|

HYo

AAASE GFAAE 2

A=

‘(_')4

i

Nfo

EfZ 7]

[4.1-19].

1
=)

3

n} ¢ 5] o] of

S5
SEEREES T

s = e s R X |

, O, SHEER
s}

- otHol 2os sS40 22
74 9%

Pt

ot
» 3

ﬁ &

e ™

i m“ ol b

ﬁ F0ED 3 0
KIE Y A o 30 4o
0 OF 72 R 20
el . »

1o o 14|

ot A|2E
&7 Afi

2H /2 EA
2y
[=]

My AN 9 ed
Eial

ot
=T
=

A
=

7 =2
A

9
o ch

T Ko
b Z0qu

« |AEA FIA| ZHEF 3EHA|

Fa ax

&

=)

B Ao

?l—

Rl
Sh

a9 4.1.2 AASA

- 271 —



AFE gfAlel o

3N
ST

5.

s

3}

O SMR=2 7H&Ezte} A AF Aol Al = dpAl 2 7]E A2 7]ike] #3s

of

7

ehg

k=]

oz ¥

= SMRe] 8714

el A

o]
H

o] = ofo}

pE

I oo =

9

A#AE 7HAAL 3lo] SMRel

I

AFdlQl NRC NuScaleo| A H.oJF5=o] 7ikzpe}

o A7 ) B A

)
.

F&jo] FAloll 7H4d ¥ o of

s
qul

=
| BN

dHozH 7]

WA= AAIG K} ol A=

-
T

FaL A A

ER

FE Al Al A5A ez A

o
pi

A

-
-

K

o

PN
T

el
=

=
[}

)

s
2

7s o2

&

o] &Morr 7} SMRY] -5

7] w2

=
3L

g o]

1=
[e]

Gl vt #4597

1,

S

Fo T o of

3)s]
X ©

E=
S

X
=

5}

e A

- 272 —



A2d 2YREARD FATA FF

Resta, dle Fo A5 AL
JaApere] A% NEe Aruw 89 Fawe) FALH HFS

O tElveles HdE @ AFEE X3S A2 A diste] 1437 2 93] 719
2GA Q187F GAE At glon, B AAEA|AS vHEH o2 HAdstaat &
= 1 AAle #e RSAAIRUEE BHE F s F[4.2-1~4.2-2].

o WS o7t B AR ol A 8u)E 7 ke e tAIR AR S 0= g Elo] 9lom,
A, 72 - A B A, 2, FERS A, At Bl thek 71T s g Ek
o 58 F2ETYE 48 =ekrglom

FUAFE(SMR) ol thelr=185=0] 7 |27 158 A8
(e}

A ot TRt e

(0
o

E =
=5 ul734e3 SVR S84 7147 e Uikl A Lol ) slo]

« 3 ARSHIAZNA TR 71715 B ol kAl e) A5, )] Ajo] = o)
EAP ol M9 5 gl 88k ik ek Aol itk AIRRERRAseIsl s
[e)

= [€) ]
A9l AHTFAE A 8RB 5 e 8 5h 9lo] Q516 Fgshs A AN

o AR HIARA) 9 11 2291 9LE](USNRO) 2] Al Zghmisl o] 71 il
F4l0) 71718 79 HE )73 SVRSl 418 4] A9t 2w lo] 71l o) Aol
7ol A7) AAlEle] 914 $17] w-e),

o S QRATEA A TS} S g gty A1 ool BAAIR) AR 7 AR
A AP akeslo] 91 $go} olst el ik TEAIRE S AIGIRIe] A1 Qb o5
Ak ofehgol WAl 7F5 3,

» Algihe) 2ol weh kA A ARG A S el AL 2lo) 1

%
SMRell thek 1517} QP dart o573 9] TRl sdrioto s 17| o,

59

‘g— o
o=

2ol 9] 3] = 20220 HE ‘FAYH YRR OFAFA] 71N S Y A o] Al S
o] 35 g AtEE SMR 2187} Al o] AA|2 o7 thn|str] ¢t SMRE] EA 3}

- 273 —



Y AL AT A/1%S FET 5 Qi FAAA L A5 AR ANS A
A7E A5

o R EAKINS)2- 7347 SMR I8P 1E Ik 1A (D 7 2HAkE =388
o RERPAAASE=SVRA ek AR gl weh R ARE TS hs FA1E- 2023100 AV gk

B U SMRel Sahd FAlAA W Asvh das 2o giAE o,
S e r AAE Q= FAAA 2 <1F 7 dAE EYE SMART
21712012 %<1), SMART100 ZFAAQ7F A1AH2019.12~) 59 8
0% T4y dAFEAAE, HEddAE A48 & SMRE SAS Zta S+

r*° ot B & Ho

=
« SMRE| WisEA AASAE EEPES FIRE kY XS Slsl Aol A8

[]
AAA] - ARE - 2 - g S B S tistels i AAA 2 77 10 A S e e s

Aol whe RIS ol ko] SMRel tigh BdAl HEks AAIshE
A RE AR QP A R AEA)(2023.4.18.) & 2L /AP Lo 5-e FA AL 8 0=
SMRE- 7iel = QI A5ke FEshrkar B3l
— SMR QP fAlol| sk Awkel =], 723, A 7o =ailo] AAE

o SRR s MR 1A19] A7 S 35017 ol 7 B A 2gella] ‘b, b B
PAZA] THERE Aol AALS Fel] Sioh, SR o] s Sh o] X1 s Hadt
[4-50] Aol arefwelof 3F-e sk

2023 AT AP RS o ol M xRk sl Ut SMR 1Al ] A USRS S5
A2l AN G ARFE-S: B dAlsHA] AAS:

(1) SMART-P A-&943817F AAF ((05.7€~°06.949)

O SMART-P 9x2% 330 MWt &9 93 2 X}E(SMARTM ARES 93]

St A2k -4 (KAERI, o= 9242 i) o] Fx1g 65 MWt &9 dx==,
Fo TEES AARAE, HXAE, SPHE B HRIHER AN 2ddEd
TEAER TEE.
o B e 2005 79 QEAA 2gssl o, xfE ' FeTEel TS ] AR
woPd RS g

’

o SMART-P ¢}l tse] QEd7 ol A S=a)sl obrpale] =8 18-
— SMART-P ¥z} 2 IARE Aol st oFdAd Skl

- 274 —



— ZVelgRAe] Qb HES B3 1A 13 8kl
— SMART-P 17} 2 A 9] 214w} 24 0 2 b 75 3h Al go] 4 S]] mix)

I3 Baje) Aghy )

O SMART-P 97t2+= dAE dA2 AF7NEAM 7]7ke] ®15.(2006.2.28.) 5] 31 A A3
A2 ALSAY F3 W] WA o, B3HEr|EiE SMART-P
A9 AL = SereAbE b=l 84 9(2006.9.11.).

o olof] m} -G AP 53 DAlell A SR
o AAPFFEER oL, SMART-P Q1817FARRT U] SMR QF1A19] A A<,
o o] 9] X8 SMR Al tst thefst =2 A& s

+
I
it

(2) SMART %=AARNZE AAF (‘10.12€~12.79)

O SMARTE 78 9A=2=, S718A7], dAZY A2, 717] 59 871715
QA= L7 Well vfx]ek dAE AA=A.

wm
=
>
S
ﬁ
9
=
o
=<
HN
it
o)
ro
N
)
il
[N}
(e}
—
(e}
'L
—
[N}
o
w F
(e}
e
=2
>,
oX!
i

« SRR ol ey 2 el Asl] A% RopH QRIANIE Al

o AR 74 S SMART BT AV FAIANO 2] 758 Tt & F2219 21918 11efa}o]

* SMART k=0l tslo] g AR b7 s ol =8k obdaabe] S8 vi-8:
— YA YAFRe] 5435 2L Q= SMART k=l el Ao 72k, 7s 2 71719]
Al B3k SIS ok do] B =A] 7t

— IE5REAAARE L 7] = A4 3 32 SMART YAk =49 217]42] eldAlo]

of

s s ast=A] 8L

]
A 5 AR At AL 3 Afarel] ehsl ARiA) chEle] BREAd 87}

- 275 —



O F=UdAEA7]E e SMART HE=AA W&ol &AAYE A12xA4539]
1 & WEA7]AL =] glskgl o, AAbabgell A oF 1,5000 o] AR o7}

o EWSISH]4E = SMART EA1RI7ES 2012.7.4.0) 35 5218k
o SMART EAAIRI7F 5918 =] #%2] SMR <1 A2l

(3) SMART100 #=AAIRJNZE HAF ((19.129~23.9¢9 & A))

O d=gedxy,  d=dAgdye 8 KACAREGAR-dotetrlol &9
At AN A D) 2012 FFAARJNTE B SMART EF4AE Ed=
AR F9S S7H3E30 MWt — 365 MWt), 353 AT AUES, 55 A%
At A= ARS T TFe Al S ekl SMART100 =4 AR7FE

o TR FHEAS WIS b SERPATS 91 DC e B VA vl Qby

o A 60, AN E(CDF) < 1.0E—6/td 2 Y1444 0.3g2 28

O A =EH kA 7= 9S SMART1000] 523 YS sl A /WA 5ol tigh
AAAE RAS 25k, At A8 e} AR tsh dap-a2] 2 g
ek Fol= AR, 20199 445-E AL B 23

o ARHES B, T2 AAESR 9 o AAEkS mE
— AR A (I s EHEAARE Al tish TAIAE 5) 2 B3 A 7 EE
— T AL T ofF B V4 B4 ER]
— AEA i ] 2 Fe PR E Sl
— A8 =87 s A
— 71 AR (2015) 00 whE Alardk] AlEI A 2P AIE A AL

ﬁd
o
08(;4“
N
olf
9
4o
o
i

T EE A (AFST] ) A4, 93 AT FES

rr

O SMART1009] A A <17}
Fxst7] 98l A1 E

o 2023 9 A SMART100 F=23A1017) Ax) #8) =],

(4) 718k SMR
O 7IE42d SMRE =727 2] 9229 BANDI-603} &h=<=2] =] 2}
A Ao a1y SMR(I-SMR) M 78 <.

- 276 —



o SRIE SVRE) 7 REAA] AP/ IA] 11sgel] et el ls]el sea R bl e s Sl ow
A7F AN chvleh 35, 71715 5 A7l Tt 7iAd =7} ks 03 T4,

O "7} A4 23 (Non—PWR) SMRZ = Sh=ar 38l 7] < A (KAIST) 9 MMR,
S8 7142 QA (UNIST) 9] MicroURANUS, =28 d4-9¢ VHTGRY} SFR %9]
o] O
V. =1

o OpRe] e A WA Q18121 A ARl
. dle) 8l A%
(1) v=

D NuScale

O NuScale US600 9AF=2+= NuScale Power7} AAIgE dAE 74 TF=Y [4.2—-3~4.2—4].
e 200053cH 2= LR FrHrhSjel A 7k Thete 4 s 7 ko 2 s, IRl ] Lel] St
UAE 3 S7 A7 17 IRE) Adegko 2 WS SRkAl e 7R erkE e,
o LT A e RS AJee] kv o] A=, 2] 12719] YRR HES
88 4= glom o] B HFAAAY V5SS
* NuScale US6002] 84 A=22160 MWL, 17155250 MWe =, 127)] Ba2X)A] &85 600
MWe<.

O 2000WFE] w= o X (Department Of Energy, DOE)S] SMR 7% A&
HE O 2 NuScale PowerAb= 20031 NuScale SMR 7l 7RIS Al #Fstar, 20164
129l NuScale US600°] &t A A11521H A (DCA)E NRCo| #Al&3le] HZx= SMR
FFAARJA7HSDA)E AST

o 2020 7€, AAPE I8 511 ol A NuScale PowerA b= 71917 Fe 87d8191 01, NRCE=
20201 9 EFEARI RS S91%k

o FAARVRE &5 10CFR 5000 whe 3ds)kedsl7t A% 5= 10CFR 5200 wh
“E315)7H Combined License) A1 Al L 7Fs3H a7 11 151).
AR} 5lo] AAAEE)7] 2ds7E AAIIT(DO) = Bodshs 21 o4
* 2022'd01] 250 MWt7H4] 55 S7d= A
— 202439 NRC AE7} 2hgs]s= A8 Eg s 23 ool

Ed

* NuScale®] % SMR 7V olo|tfg Aol 1|5+ FEIITFAHAIZ=EN(UAMPS) 4] 6 B
VOYGR—6 SMRZ 2029\ 334 B3 = 71 %

- 277 —



— 2003 : 7] 7l et 2 e EAA

— 20073 : NuScale PowerA} A #

— 20083 : NRCell AF& A1 7jA]

— 20134 : 1= DOE®F SMR €8 84 A9

— 2016 : 75 NRCll AAI15(DC) 4174

— 2020 : NRCEFH] F7471R17KSDA) &=

— 202313 : NRCell #Hz 57] 71448 913 F351RI517HCOL) 413
— 20254 : o}o]t}Eol| %% VOYGR—6 1%

o 2=
— 2029 : H= AF8 NuScale WA A4 7

&

-

Al

@ 718t A2 AP E

O W% NRCE 87 A AZ, AR 37 FA) 271 49 %L A 52 9
A AZACIHE 3L, Az AR S)eke] 7] = (1s7F A A=
MAAE)E Ao r FedH[4.2-9~4.2—-12].

* NRC staffeF AR =9 Be= ARIHE AS 18kt sh= SMR 7iE2K= NRC7F 21710l A
8-S AlEst 4= == ‘DRAFT Pre—application Engagement to Optimize Advanced Reactors

Application Review & HES Z 27} 915

o

ol
-

=

o RIS—20—02(Review of New Licensing Applications for Light—Water Reactors and Non—Light
Water Reactors)' & A& a7} -
« NRC7} 78891 SMRel| tigk AR E 2
— Clinch River 9Z(TVArD) 13817} ¥ ARIAE (2019 FAAPISRAESP) o] F-2)
— NuScale US460(UAMPS) “dAje]] thgt =417}
— SMR—160(SMR, LCCAD) 4AE= Aol Bigt APd A=
— BWRX—300(GEHAD ¥ A PHE 3 77 1eAl a4 AAL 6 AR E

(2) Ayttt

O Myttt AR AN U3 (CNSC)+= &Fo] 3~300 MWe S AFLALRE ] o3
At FEAEAAAE(VDR:  Pre—licensing Vendor Design  Review)ZE 43
>9[4.2-13~4.2—14].

o VDR 7ifrie] Apdels) eS| Ugko &2 CNSCTFagAke] IRt dA] 3712 Alkeshe Aol
AR, FERe] AA| Bl Eso] Ut Al 83 7[R S Se kAl AES ] AAR] A 2
P FAlE AEalo] sfdstarat she ZEASL

o 2017\d 11¥el] CNSC= Terrestrial Energy ] IMSR—4009] thal] 1¢H4] AEES =3t

- 278 —



e 201943 2¥0]] ‘A REUAE (MMR) 2 E2]+= Ultra—Safe Nuclear Corporation®] 5 MWe
HTRO g 19 HEE a3
e 20191 399l Global First Poweri= Chalk Riverell<] MVRe]| thgl H-%|5=H]&] 7K Site Preparation

License, FAX A1z} AP AAE #|53)

i

ook

e 20191 109l ARC Nuclear Canada®] ARC—100 A7l thet 194 AE:

O MZE A= A gigt VDR Z2A| =5 AL83te] AL Q1871 ¢l& CNSCe}
Mujz AkS AAT sEAst TEA AARE AR CNSC F3o]A o
FAISHA 27l E o] e, o #H2 F 4.2.100 2.

o FE 7RI FEAFARKE el wke} 151, Qb 0.2 190 A= 12-18/1), 20 s

2470171 Q%

¥ 4.2.1 CNSC9] Atd FFAEAAE |3 (‘22.119)

A A =Z ‘F AEAS

Terrestrial Energy Inc. ISMR 200 25|
Ultra Safe Nuclear Corp. MMR—-5/10 5-10 2%HA|

LeadCold Nuclear Inc. SEALER 3 1EHA(R5)
ARC Nuclear Canada Inc. ARC-100 100 2¢HA]
Moltex Energy SSR—W300 300 2¢HA|

Holtec International Comp. SMR-160 160 1A =R)
NuScale Power LLC. NuScale 60 29

U—Battery Ltd. U—Battery 4 1A (R5)
GE—Hitachi Nuclear Energy BWRX—-300 300 2HA
X—Energy LLC. Xe—100 80 2HA|
WEC e—Vindi 25 2HA
StarCore Nuclear StarCore 10 29

Candu Energy EC—6 600 3TAI($HR)

WEC AP1000 2EA($E)

ATMEA ATMEA 1 19A($s)

AREVA EPR 19A($s)

AECL ACR1000 3EA($E)

(3) d=9 2P EEdAE Q87 A%

O 201493 o= AFE= 9=9 SMR 79, A& 74 2 A s
A2 (NNL: National Nuclear Laboratory) AAA| Gl A 23 B A=

9 2
WEHAT, SMRA e 4 A4S AQshe o B /€A, AGA L A

’

- 279 —



7k AeS AT A9S Ay H4.2-15~4.2—-18].
Regeh= 20 m AAu= 74 A4 B34 Sl 57 S A, =9
A3} o))tk AP AIE 7K GDA, General Design Assessment) % ©]o17.
o SMRol| thaf A7 ]3] 27 HE A=A drbaAgZiE 9%
— UK-HPR1000°] tH&+GDA %18

O HPR1000& <=r2] CGN(China General Nuclear Power Group)¥ CNNC(China
National Nuclear Coporation)”’} +F&2=% 703t Hualong One(PWR, 1170
MWe)9| sl9] &3 U [4.2-19~4.2-22].

* CGN¥EDF¢} o55¢] t2]19] GNILe| &-5-0.= 2017'd 19 GDA 15 2173k,
— 2017\ 11 2% 214
— 2018 11 3HA 2%
— 2020\ 2ol 4HA] 217
o AIEE AAREA
— Pre—construction Safety Report (337]] 2= 54)
— Generic Security Report
— Design Reference Report
— Pre—construction Environmental Report
— Master Document Submission List
o G5 A 18R] ONR} S8 2F W] T8 §- 27} oM Aol Al Al gt
— GDA A AlEAl=el ek 3715 Edl= 20221 190 ONRe] AAK=1ER14 (DAC) & 4%k
— 343 (Environmental Agency)©] A3AF=4(SoDA; Statement of Design Acceptability )5 2elsk

2. 2RREAAE FAAD P

A EE

O B G HYBLAAR F
ojefoll &= thgst S
o AglARoby 9l A} 7o) 25 AR S 918k 21T50] 20224 59 1190 1.

— A= AAPNES 48] SMRE] QA FRlE sl AR 18]= SVR A

— 3, Pl AR, QR 52 oo Rk gl oasEe £
%

o FAFHASERNEIAZ(—SMR) QFTA] EEA

— 280 —



T

k)
pal

2Bell T3

[e]

K

q

y

il SMR QA

o

K

7N
H

=

=

ZFARUKC23.19)

I

_

2(°23.29) 14 ‘SMR QA

slg 4

o

=

ST
X

&

l:u}

2

* SMR QA W
+ Al43] 11% SVR 3]

N = = = —~ > %
. fa X 9 K 0 = il &
20T EarE i e WOL 2
% ¥W X ¢ i
o O T s . p -
T . = S o
o % 1:_,% _11§|_. T JM.ML m o Mﬂ_ o
M(r\ OT_ ,,w — 1v_A| iy
m ToR o - N £ | o T
o = ol 1o_1|m \A.U/ o S o o o
mw GOSN BE 5 & oy
F 5 Rz - cFx  E
~ ~ T
(7 I C 7 (O L5
0 fam KO - X o il LE = ﬂ_AI ~ OL
o T PSS mg = o e c g
T W N iy & o x5
wm S o ) nir B mﬂ e JAN
R o S ) S
X 7 KO ad N z X
o & X H T fam N Bt ol ﬂyl W
s e & £ E_ X T et
wm x ] . ,,_l_,_AII ﬂwr it N
Z L E FAF EA =X r ol
i &= = 0 oo o B A
=T SRS e i~ HE® BN
PG X o o ol = :
jau ‘n_,_Alw_ WL = o) s —; N El.._ ~ \N_‘_
%_ munw by i N qwo o N o W o
%2 . 5 D&y T.2 £k
EE B E By
T 2 AP sm P iy o X =
0 ~ . X o T 0
Hogy £ 0% oom o & 3 ~ B z
oF o oo o= it Y ! W :
g oEop Zow R LT E Oz
) o = X ) - v Yo° K-
A N AP R TG i ORI SR
~ KR f N ‘_Ir._yl = = ° ‘_Iryl ol
o = .W s 55 % B oo X mO HEH Ju Hom ~
2k BSCoTERTE = =ik EE
- T o M ¥ Lo gy g W
SHE zaierize E E2EIx
ol -~ : = ] K DS < X
W Xw STEI®wT e @ &8 %TET G
X P x ¥ gl TR Y2ga xR
o oo @ Q) = o o = " Y o
° ° o 1_,_AI ‘_._mo i \m b4 w DMA m ® ®
Gl S T SN Z
0 o’ O

3)
3},

ZhelE AA]

=

|(Readiness)

H

SMR A A 7}e]

=

ol wh&

— 281 —

-0 &2 M%=(Leading), 2~%(Interaction)

w2l

=
=

A

A

A7) 7¢F SMR 77 1eke] 1A

AV S vh

=

kA

)
gr

ko)

A
.

‘SH

— JAEA



¢ SVRE A 1 ko el ey S % rlslelok s, el 4191 5
WAL 2] Frlat 0] VA GRS Hasls ] 91ek A ks e] sk ol
TR Aol AA ejlofo} &
~ SMRE AlL oy 3 918} 521 S Shasfol sjm

2o AlEe] K7l T, 2kl

1——7

"
=9,

%
W SR BT

=

— SMRol| ANEA 2185 71%0] Bl R 2lspde usly] g8 47 9%,
214 A7) 2lshde) Szt g e st
= BRI el bAoA gspsloo kel WAkl ] Wy
2 AR @7wEe] 7Fsd o HaslElolop sla s ol de) melsh Badt
— OFA, ol ok ]{ B3k upal o] A= Eaf] alioky | alskalx]3kA]o] ShH E) a1 ok Ado]
3k

w2 g adk a4bo] ajEojok

et 2 ],

(2) APAAEAHE(H)

O VAHAAAAIE FEAANT A oA NZAARE 5 F3 A7 B- AR
B AANGS AL Fol HE FE olalE vhgo R A Re AR s
BAA S NS vhAST, ARAE et BRA8e A 5 dES

AALAAHEE =0T oA %‘ [4.2—2].
o SMR FA| ks vio 2 A O & A7 [RE7 |z 7S 919 R&DA 25kl SMRE] A7
5733 71E 77 1] AxF A

« A E9P RRD, 7N B 0, $HEE 1 AR S-S A 5t] QR Eet AR

O MAARE F9L A8 Arteel
F 0% TAE I-SMR TAENEE &9 Pero] e

)
jg
% o
B
r o)
L
Jr
R0
4]
2
)
ol e
N
[
=
T
T
2
2
M
N
=

o A AR 7N R 0 e
« =R} Arige] Tl ok Shelel 2 Aelel diek t=ole] Hae F
(3) =AY

O Ax}EetAA Y3 = FA|F o7 oAM= SMR 14|71+ nlHS 98] IAEA 5 A7+
2 SMR =753 fd8€S st wis AgE[4.2-21~4.2-23].
o 94 JAEA FE= 23 =<1 JAEA NHSI(Nuclear Harmonization and Standardization

— 282 —



Initiative) ol ol SMR ¢Ede thal ¢15]7} A} Z3Pieks: =olah= A,
o 2015W5H Flax|o] 2 TAEA SMR 11AIR}F 3Exd0l] %]&: el SMR fAldALM] %42 H8E
FfokaL, AP Sl gisl =elshs Al
— SMR AR} R olli= Szl 7 o] dR) Fhofste] i w=2f X8 4.
o OECD/NEA QAFEHA|1E5-2] 93] (CNRA) ol|A] =2]ah= 91 A1 2 2 213]7} ARl tjsh
e sleo]| Zs= A4.2—24~4.2—25].
— CNRA 3]9]&= o 23] 7)1&%]H, 2023139 7HE- 33+ ‘New Technology Working Group @l
zloq ZO]
o S1| 7FIRIE]) SMR SJAIE A= A Eslo] SMReT| Tk A4 4] 2 7 |l ks- 378 Al

SE

O "= HAFZ(Non—LWR)Y AFEE AX(EZE XS AFAAR] 3714
FARAE obeeh L&[4.2-5]

+ 1986%1 AEIo] 2008714 9 A2 APglo] FaE AR UAR] THAl] B NRCe] 2

o 2016 129 MATE 7o AT diEE e Al gipdelal g8Aow
thH](Readiness) 8kl = Bogsh | fsto] S35 NRCO] HIZd=ell thghNRC HI7d5 -2HNRC
Vision and Strategy: Safely Achieving Effective and Efficient Non—Light Water Reactor
Mission Readiness)’

o 2019 1 o3lolld APgE Ak Sl B AisPH(Nuclear Energy Innovation and
Modernization Act; NEIMA)’

(1) A==z ZA8dH

O Hl=r NRCE 2008 10¥€ A1 UA=2 Al &gt A A (Policy Statement on
the Regulation of Advanced Reactors) & &3%3$H4.2—9].
o AL FER) o ARt 7hs3 27 HE5S fA
o AFARZ AdAo] nigkA st Aol TSt 21913]9] ASNE dle-S &S ol ARl A Al
o AP} AN} AR A2 v]X|= ]| disl Al oS AR e E B

O AAYHANE ek Ao B3 AP AR FAE S1ske] WA, FHA

RRAste] s x7le HES Foe] APANR dddte] x7]

NPAAZ AA ) i wok EAo] B HAY YA BE UFS
AN A AT A Feld.

)

o e
e &

B

— 283 —



o AATRA20] 210] o]l QI517F AR Tk 1 AL AR 1517} AR
B2 Arsleha QPP ol AFSRE Ul Z1old A0 AR,

O NRC+= o]} dAAIsE] 2008 8¥ 9]3]o #|=3F B 114 (Next Generation Nuclear
Plant Licensing Strategy)oll Al ZFANL ] AAH A He] 2l A4 A <l
]Qﬁﬂ_ =y Eio}i’ s As}7] 915kl AFAAIA 7 E (Pre—application Review) 2] =3}

o NRCE=ARAIAAES] dglo =2 20015 E 20200 9€7k4] 55742] SECY H XS teyst
e SECY—10—0034(Potential Policy, Licensing, and Key Technical Issues for Small Modular
Nuclear Reactor Designs): 42] = Q1&{7 A} &9t AdA| 2.4 A Sk Sddk A &b ol

177)12] Foke w3471 o] SRS wals

(2) H173sd fAtzel g NRC H 9} d =

O NRCE 20164 12€ A2 (Non—LWR) 7]%9] &% o= Q87 4l
adAeolar 540 = thH|(Readiness)dtal 5= HAst7] ste] BA TR et
NRC #H]d3} HAZF(NRC Vision and Strategy: Safely Achieving Effective and
Efficient Non—Light Water Reactor Mission Readiness)’ & A|A]&H4.2—10].

o B Qe E) Ak Sljels okl w1 $730] tjgk Akl S 7))
70l vle] ASkaL gl THAIS HP R TR Bl SR W g Ade] QIR QAR

« e} kS Falo] o) FHalaL n)Ase] olsleEel A Tl WES At 3

O ‘M7= 3k NRC B2} e 2aA=Z FAR[4.2-11].
o 1Al WPEG=ES] dEF EA(Goa) ¥ H3E(Objectives) 1]l HEH(Strategies)
7]9&-5(Contributing Activities)& G~HaH= 7Id4 718 214
— A=A AR s @A | f1R s 7] dke 2 W 1(0~51), 271(5~10), 471(101

o1F) o] /REORE -

2HA]: o] &A1) (Implementation Action Plan; IAP)S =&}aL o]&)a= 77
— 1eAe] Ji=t 71ede %_ETEJ AAARE S, el 247 IRY, 2228 A|2do] Hagh el 2l
oo 3ok o] AR ARRRS 3

O NRCE A1 SAg MRS Agoln 23}

o 7]&4 tirejA|e] e Enhance Technical Readiness)
o 1A thR]ERAIS] 223K Optimize Regulatory Readiness)

— 284 —



o %0 HA3H Optimize Communication)

O NRCx= ‘H]Z=e] Wigh NRC Hd3 A=A 8t U= Hxe 54
g5yl fste] 2017d 7€ @] (Near—Term) % <-%7](Mid—Term and
Long—Term) o] 8§ Z %] A & (Implementation Action Plans; [APs)S
A AeH4.2—-11~4,2—-12].

* 2018 1Y 259 SECY—-18—00112 E3}o] o]59] 513%HS 2703k
— 67119) @] o3z A8 o] =3 L5t} 3k A& (Advanced Reactor Program Status)

o 1w 1)) 30A3S SECY S Ealo] 47Kk
(3) 929 4 2 dAoisty
O "= 93]+ 20199 19 14 A} shdelA “dx= ga 4 Tﬂﬁ}‘?ﬂﬂ Nuclear
Energy Innovation and Modernization Act; NEIMA) S #|43$H4.2—-5].

o AlPRize] Al ARAskE TheetAl shetl B et Ayt RAISE sl ] SRt
IS AlEEL

» BRI S Q) 2] A ehafo] 710 AR s e
] SROR RG] 87E FHR 5 SRS 7MR S B ] AR A T Fee

Recovery Structure) = 71&

o 925 3] (Uranium Recovery)oll et Bt} a-84<21 A& #8358

O ‘A& Z(Advanced Nuclear Reactor)’ & o] B A|AA] AT A-&AA2o B35
Ags AdE AEE £ AgEYAREA O PJPYERE O XFSE Ao=

o 71&=HE TFAAA(Technology—Inclusive Regulatory Framework)' S T Qx}2 7<)
Age7| et sk a7kt ﬁﬂ‘j&‘?ﬁ% ARgsto] TP FrAAIAIRA, A 73T,
AF=ARZE B A7 71 7]er Tt B ARS-S Ejtehs Blo® ofgh

o A&z gls)7te) Tdste] 57 S gk
— TAIA Q18]7K Staged Licensing)

— A=A B2 7]d Q157K Risk—Informed Licensing)
— A8/ A8 YA 215]7H Research and Test Reactor Licensing)

O

N

|&=H-& TFAIAAI(Technology —Inclusive Regulatory Framework)

2 1 7492 Training and Expertise)

o

(4) APPAZ A3 7} L FFAlo #e AWFA(10CFR 53) A4

— 285 —



O NRCE 20274 129 3197k A= A8 A8=ol 9lslsh 24 M
AT 5 A NEEAREE /EWE FAAAY FAS AT A FHL
A7 g[4.2-8].

o 2020 4€ 12 SECY—20—0032(Rulemaking Plan on “Risk—Informed, Technology—Inclusive
Regulatory Framework for Advanced Reactors”)
— 1A (10CFR 53—Licensing and Regulation of Advanced Nuclear Reactors)S 913+

74]512_ _/lt‘wjb'}

—~ 20201 109 22 91905]9] 5018wk
o TEAPEE 71 TFAI(10CER Part 50 2 10CFR Part 52)2] 1817} S22 ~o} pie) vt 3714 0 =2
o] QIS PIAA ) oA AR S 4 QS A2 S se] 7H 3.0 g

- A5Y AFREIAE, vE5E, AGYE AAE TR 4 AR Hesla, iy
ZBarmolls 288k Y-
— vkl AlE R 7]20] Aol tiale] o)A ge 9 Ay |uk upS. Fakels GolEka

[e]

1347 3k 7 PRe ARe-Sh
G2 QIsI7EE ffsto] Adeid oz ARgS 5= Ql= Al FAIAIAI(Alternative Regulatory
Framework) & 8= AS 2 ZALE 3h

ot At

(1) AFLA=Z A8 A2k

O Muth LA A3 (CNSC)= A AAR 7S AL 7F 4] ==e] S-S5
A8l flske] CNSCe] FA|thu]| - eF K 314 (The Canadian Nuclear Safety
Commission’s  Strategy for Readiness to Regulate Advanced Reactor
Technologies)% W7k3H 4.2—13~4.2—14].

o CNSCY| AlSEAALE A4 thr])Aef 233
— CNSC] 7]%7] tjn), 8H50] $-x1529] Hol W oA FAAS x|
o k] 3711 A QA
|

— g A A 8

O A BEOE WAN FT YA theby 2L welsta, FAAAL $HE9E
o
ol 3

o HAEARDE ZRAl AR AR QISP | Al A sl ) B AR Afe]e] ket el

— 286 —



~ ONSCSF A7} Alele] Q1871e) e A 774 2 714 SRS 27100 st

gl _
e = == ok

(2) AP FEAEARE

O TFA] A= AAE H7tshr] f8l Algstes 354 AP 33 AMA A E(VDR) &=
CNSCY] A FA (REGDOC—3.5.4)°] AAEHA 71=%o] AL

* VDRE AP} 8748wl CNSCTF A8l A eiA] Aulz=o] il g3te] YAl 7les 7gko s
A ZRA 2 27 =S Al

o AL Al SVR, A18UAKR BB AEAR1 R A A 3k,

o VDR 2] TR AV 2 = 99 W3] A opm, ARQ] 118 o]gke] tA|7F o,
— AZAAE QITTAY LA o E BA ol whE Q1E7} HEES kelA] ek
— Al LA 187} dAte] URE HasHA] .

- AR AT A8l AS TS JFS vIAA 2.

O VDR Abdl 9187k HEe] AF-= CNSC7F swate] dA= AAE H7tetr] 913

AgsHE AgA A2
« ONSCE= A3l 213) wslel we} Btxie} Auls Aloke AAg:

=
flo
(s
)
\r‘ﬂ:}
=
I
Jm
ol
(s
2

= QR Aol SO S Zeelfe = Sl A A B T s

o ONSCi= 738171 2034 2 24817 A1 Al A 2 QB Aldlel] tish “dAet A ES 4883
e VDR H7}& F3lo] FuAks AUt w4181 2 7| E olsligh
— CNSC 11414 REGDOC—2.4.2 2-&-RD—3673} 21-8 753k 11A1EA] 2 =7} B3-S 561
AAE el s A sk

— VDReA] gR1e K= A7 Aol igh s awets: 7idsies <3k

O VDR AAR= Al @72 o] FojAH, 2z} ©hAl= el CNSC fAlEA ok e} 2= B
x50 tiste] 423 = VDRe thek A% W8-S REGDOC—3.5.40 7]&4.
o TEHAIGTALS 5] Tk AR 18171387 H = CNSC 1AREA] BA1= AV AAI(REGDOC—2.4.2)
2 AR ] HA(RD-367), 71E} 2= T CNSC rAREA] 2 7iueh it 2 3] wfe)
Fike] A ARpEEbd 2ol Tk 24l CNSC Al 87000 thele] g3} Ak A AAe]
ZAPAR1 W7 kS st
o 20171l Tigh AAIAQ1 71 el digh AR <1817} 7h = Adell = SwHAte

AR A 15l et A 71 e APk ) B L S A AR 7

— 287 —



o SIAFE AN = eHAP oA 2AF 2] 54 Sl sl ofljof 3Eo] $45524] (CNSCellA
2 Aol ek 57 R AL 2] ek - IRk A SRS Slel galell Sfell 8t Es e

HESIEE CNSC| 83)E H3H 4= 9)8.
g} =

(1) ARLAZ 7% 4 A

O 9= LAE FA71#A DA A= (Office for Nuclear Regulation, ONR)-
iz Hell wel oslo] Bargk 2020~2025 7|BHAFAANA AAG Fa7EFE
AN ol aehS 20200 WRHFH4.2-15~4.2—-16].

* ONRO| TARAR= 32 A7 2jell 7 IRtep | wieel] 7 sg-HlolH, weh sl |es 4837
TEA 0% golapH ofu] ZjEE el B2 V]S dlaL = AR 7]=dh
o 2R, S FARee] AR olE Falo] Al Al Felile] dlEo] opfel ek o

T U= WU AR AfaLe} s aiAls adehs e I RIvaL BelaL Sl

N

O Uy AH 7H Generic Design Assessment, GDA) Z 24| 2% X2l 2006 Energy
Review®] #ile] we} FAA Yo #AERE vbgdste] 7d=o] 2007d5H
Al F2 Q7 A A ZEA 24

o Y SRARE oR L atA Eid At QIS F RS 7hae 4 gl 1ol Al ) o) it

AR dlgz k= 25 o2 284k

* EDF¢} fl="ehy~<~= UK—EPR#} AP1000°] thet GDCE 4Pdated 2012132201700 AR F2H2E

— 288 —



e E]o] AR 1A (Design Acceptance Confirmation; DAC) S FHkS-
o 201340l GE—Hitachi©] ABWR®l thal GDA A7 Alzke]o] 201730]] <
o Z0] HPR10009] thak Ax7} 20173 A&k o] 202230 DACE WS-

O GDA A& A7 ol o] zkel MA= 2tk 20199+ A5 A=A A
Atolo] A} FRAIAL Yl AP R 7)eS ukdste] V1] 4gA A 3TAR
M AFgA-E GDA A& A= Bz

o 20223 4¥ell= B o]27} /g GDACY whet Al ek 2 SMR(470 MW) 2] 18] GDA
AAFE ONRo| 214578

O AFdAl Al Al&d GDA A3E
o1& 7 ol A HA FEES zhx]

» GDAZ} &3} A=} QIs7IAAlolA WA 02 Q4= Akl o o] Zke AR galte
FA7 Aol 7Fe g

7178 10d o)X wk ojW GDA ZA¥EE H-X

fr to

5
1.110 l:p[l

. DA% anq A o] Al an oo el A 2fm17} FofE Alo)] kel AjARE
GDAZ: 2133

-+ 3% 291 DACE Qb ob e E o) 7l SAsIo] A3 Ae] ekishl 11 29
Zloleb= ONRe] 412 7158,

» BARVH R AIAI DACY 317wkl 91517} o] Al 2= ik 2 ek uebE Y
Q75 FARF A A] Al Asioh BAL B9 S5 e o o} WS 2,

vl JAEA
(1) AArAL A Az B4
O TAEAE AAtd Ao E AAE 9+ SSR—2/1(Rev.1)S 7|wto 2 3 a] 7)do]

of

AP e L2PEEAAR A A87tsdS TS AAEAS 3% vt
NS [4.2-19].
o SSR—2/1& FYZt2E to & 3= 827 ek e o s A%,
-yt ul} thE 3ol e 48 7

o RS AR R u)eRae] 18R (ITCR S thEo s 3

O AF=g9 A AAEH4dy AFoy s|Ao] Qs &g 87, F7Fa710] Hash
ARl 578, 1¢]al tEEEE 7] (Multi—module unit)@F 9A= X5 (Reactor
module)ol] gt 7} FrlEojof sf= A= A3

— 289 —



o 5709] Sk 0] B st ARk

— Interconnections among the reactor modules: =5 7+] Ao o] 7|/ a3} HA)|
W Aol QIBIE Zefish] &5 A

— Control and protection systems: g+ 250X A Ado] T g2 HAujsx| s
Aol B HEAES A

— Human factors engineering: U B8 o704 o] S0, npdtleAdH] & &41e] g

— Emergency preparedness and response: TR B35 7)ol 42] vdt-s- 224

— Capacity for the addition of future modules, plant lay—out and construction: =52

Q24 2370l W W v} Zele] Sl W v)7]e] 4.8

(2) TAEA SMR TFAIAF 9

= SMR Regulators' Forum< 2015 3€¥€9Y¥ =A%

TA[4.2-21].

o AL thet 7Y 357, TAEA 241] 7I1/A17del ek ARYE, 11-AA1A] 711dS 18k 11A1RF =+
AR AR, rAAQe] 3ke- Wl gk Bt 'k A 174 R ge] WAl gk Al T

O IAEA9A &3Fa 3
AE7t=2 FA3%t] &5
] A

O & 2017d 12¢¥ <187} &<¢H(Licensing Issues), A 2 ¢kbA )4 (Design and
Safety Analysis), 183l Az}, A&7, % (Manufacturing, Commissioning and
Operations) & 3709 97 1% (Working Groups)< T/d%H[4.2—-22~4.2-23].

e Interimreports on Key Regulatory Interventions during a Small Modular Reactor Lifecycle
— TAEACIN 7159 irtaldel] dhsto] AlrJslaL Sl 7e7le] /1817F EZRAlE SMRO
tsled= 11 AR FHistod AAIEL
e Interim reports on manufacturability, supply chain management and commissioning of
Small Modular Reactors

¢ TInterim reports on Multi—unit/Multi—module aspects specific to SMRs
— SMRell S44RI vl )/t iE v QPS4 wedsto] D58l (Defence in Depth),
QU 2 95 Afsl(Internal and External Hazards), @z71Az12] 47d(Selection of
Initiating Events), @735 A8~ 71712] 3~ Shared SSCs), &7 |/ths5E F-A)9] 918 %
H7HRisk Assessment for Multi—Unit/Multi—Module Sites), ®%17+8-8H Human Factors), @)

HJ )-8 Emergency Preparedness) ‘& 77l $9hs =3}, olol] thsh 74 AA| gk

- 290 —



vl OECD/NEA
O AAHFALEH A3 (CNRA) = AP =2 FAE E3ste] 6719 LFAl g &5
8 FA[4.2-24].
e 20199 10¥ U717 dAl=o] NEA Steering Committeeoll A A3l A RS2
AAB ) 82 EfiE ‘SMRE| B4 73] 7} 2021 7R,
— SMR®] 7= 73414 578 Adrg 2} S| QUsT7 Al W 1A Zeale] sAlZsb
o SVR 1A Z2A|2~0) A Z81= 20201 129 A7 9458 AA 2022y 0] ] S o = vl
— 217 A1) 7N} A 2 A|2~e] Z3HHarmonization) ol sl +=2]%.

(1) SMR o1& 7}A1A] 754

O NEA+= SMR

mlo

A7) &8 &3] 10 MWelA 300 MW Alo]e] dxtz= A 2|3t

=

[} .
- ASALS B A ANE $Pte] U 350 ) WES), T, SR A RS A,

o O B2 3ok B4 e} A OieslE Fate] ARkAQl kAol ) st

o TR SMR AL 35 750 ol 81 Al 7o) Aol B oldal] w2

R4

S
=

-

2

O FAAAE FAAL HH £ WA vhehuieh 27 Aol
« 7o qkdazio] T ie] 2l ek tfe) A1E1E Ik Ao olols) iale] EF e o

o olz) AA TR A A A1 7 Slsl kalo] TFs et Ao ZnE

— AR LR IR MDEP) AR A 91517} Hele] el st

(2) YA A Z2M2~2] Z3FH(Harmonization)

O 9AY chylo] A The] AN HHol Ak vl§3} Mol AY R wefsof iz
AR T A Al A Qe A7k £F TA4.2-25]

o Slzo] o] Al dat QA Alare] 7181E AN AR A, HlofE] Bk L olellM
WA SR A= 2l 7Fsd Sl

- 291 -



O NEAE o]& o]|fES tF7] 98l 20204 12¢9 vt CNSCS} 502 ‘mjo ==

71es 9 Ak QE7 ZaA 2] 23k AAIZE B eleks FAIR afS N
o S, W, ek o] i, AR 5 47 B Al Tisl aret =ol ek

S A7) R RAIE olsleAIRlE T e U] A5 g7 wEke = 7
A FEAE A& ek o AR ATIA 11 A1) S3le] B4

T <ol FAE T 71t o] Jsksh= 1AL e

R B

il
3
T“

- 292 —



- 293 —



- 294 -






A5 s

[1.1-1] TAEA, Small and Medium Power Reactors: Project initiation study phase 1,
IAEA—-TECDOC-347, 1985

[1.1—2] OECD, NEA, Small and Medium Reactors: I. Status and Prospects, OECD, 1991

[1.1-3] TAEA, Design and development status of small and medium Reactor systems 1995,
[AEA-TECDOC—-881, 1996

[1.1—4] TAEA, Advances in Small Modular Reactor Technology Developments, A Supplement
to : IAEA Advanced Reactors Information System (ARIS) 2022 Edition, IAEA, Sep. 2022

[1.1-5] DOE, SMR Licensing Technical Support (LTS) Program,
https://www.energy.gov/ne/smr—licensing—technical—support—lts—program, contact with
Sep. 2023

[1.1-6] Steven, Chu, “America’s New Nuclear Option”, Wall Street Journal, March, 23,
2010, quoted in ‘Chu gives a boost for small reactors® Nuclear Engineering
International, March, 24, 2010

[1.1-7] IAEA, https://iaca.org/newcenter/news/what—are—small—modular—reactors—smrs, IAEA,
contact with Sep. 2023

[1.1-8] DOE, https://energy.gov/ne/advanced—small—modular—reactors—smrs, DOE, contact
with Sep. 2023

[1.1-9] World Nuclear Association (WNA) (2021) ‘Small Nuclear Power Reactors’,
https://www.world—nuclear.org/information—library/nuclear —fuel—cycle/nuclear —power—re
actors/small—nuclear —power—reactors.aspx, Updated July 2023.

[1.1-10] D. T. Ingersoll, Deliberately small reactors and the second nuclear era, Progress
in Nuclear Energy, Vol. 51, pp. 589—603, 2009

[1.1-11] C. A. Lloyd, T. Roulstone, R. E. Lyons, Transport, Constructability, and economic
advantages of SMR modularization, Progress in Nuclear Energy, Vol. 134, 2021

[1.1-12] OECD, NEA, The NEA Small Modular Reactor Dashboard, NEA—7650, 2023

[1.1-13] OECD, NEA, The NEA Small Modular Reactor Dashboard: Volume II, NEA—7657,
2023

[1.2—1] AP300 SMR Flysheet, 23 April 2023,
https://www.westinghousenuclear.com/energy —systems/ap300—smr

[1.2—2] “South Korea and Saudi Arabia strengthen cooperation on SMART reactor’,
Nuclear Engineering Magazine, 9 January 2020,
https://www.neimagazine.com/news/newssouth—korea—and—saudi—arabia—strengthen—coo
peration—on—smart—reactor—7591629

[1.2—3] Ilhwan Kim et al, Development of BANDI—60S for a Floating Nuclear Power Plant,
Transactions of the Korean Nuclear Society Autumn Meeting, Goyang, Korea, October
24-25, 2019

[1.2—4] Seong Gu Kim, Seung Joon Baik, Jangsik Moon, Hwanyeal Yu, Yong Hoon Jeong,
Yonghee Kim, Jeong Ik Lee, “Conceptual System Design of a Supercritical CO2

— 296 —



cooled Micro Modular Reactor”, Proceedings of ICAPP 2015, Nice, France, May 3—6,
2015 Paper 15557

[1.2—5] Ji Hyun Kim, Il Soon Hwang et al, Current Status of Small & Modular Reactor
R&D in Republic of Korea, The 17th TAEA INPRO Dialogue Forum on Opportunities
and Challenges in Small Modular Reactors, Ulsan, July 3, 2019

[1.2—6] Jong—Won Kim et al, Design Features of Regional Energy Reactor,
REX—10,Transactions of the Korean Nuclear Society Spring Meeting, Jeju, Korea, May
22, 2009

[1.2—=7] Yeon—Gun Lee, [I—Woong Park, Goon—Cherl Park, SBLOCA and LOFW Experiments
In a Scaled—down IET Facility of REX—10 Reactor, Nuclear Engineering and
Technology, Volume 45, Issue 3, June 2013, Pages 347—360

[1.2—8] “NuScale submits its SMR for Canadian vendor design review”, Nuclear
Engineering, 9 January 2020,
https://www.neimagazine.com/news/newsnuscale —submits—its —smr—for—canadian—vendor—
design—review—7591537

[1.2—9] “Doosan heavy Industries to enter small module nuclear power plant business’,
Korea IT Times, 24 December 2019,
http://www koreaittimes.com/news/articleView.html?idxno=94777

[1.2—10] “Bagging DOE Support, Westinghouse Eyes Demonstration for Nuclear
Micro—reactor by 2022”, POWER magazine, 28 March 2019,
https://www.powermag.com/bagging—doe —support—westinghouse —eyes—demonstration—for
—nuclear—micro—reactor—by—2022/

[1.2—11] “Bechtel and BWXT Quietly Terminate mPOWER Reactor Project”, Forbes, 13
March 2017,
https://www.forbes.com/sites/rodadams/2017/03/13/bechtel—and—bwxt—quietly —terminat
e—mpower—reactor—project/

[1.2—12] “Consortium established for SMR—160 deployment in Ukraine”, World Nuclear
News, 12 June 2019,

https://world—nuclear—news.org/Articles/Consortium—established—for—SMR—160—deployment —in
-U

[1.2—13] “GEH & the BWRX—-300" David Sledzik, GE Hitachi Nuclear Energy, October 17,
2019

[1.2—14] “Rolls—Royce plans mini nuclear reactors by 2029”, BBC NEWS, 24 January 2020,
https://www.bbc.com/news/business—51233444

[1.2—15] “An Introduction to the Moltex Energy Technology Portfolio”, January 2018,
https://www.moltexenergy.com/learnmore/An_Introduction_Moltex_Energy_Technology_
Portfolio.pdf

[1.2—16] “Flexblue, Innovative Power,” DCNS, Nuclear Power Asia, Jan. 2013

[1.2—17] “EDF and Westinghouse in talks to develop SMR nuclear reactor”, REUTERS, 17
September 2019,
https://www.reuters.com/article/us—edf—nuclearpower —smr/edf —and —westinghouse —in—talk
s—to—develop—smr—nuclear—reactor—idUSKBN1W21JM

- 297 —



[1.2—18] “Canada and USA select molten salt reactor for joint technical review”, Nuclear
Engineering International, 6 December 2019,
https://www.neimagazine.com/news/newscanada—and —usa—select—molten—salt—reactor—fo
r—joint—technical—review—7551906

[1.2—19] CNSC Pre—licensing Design Review,
https://nuclearsafety.gc.ca/eng/reactors/power—plants/pre—licensing—vendor—design—revie
w/index.cfm?pedisable=true

[1.2—20] Toshiba 4S. https://www.americanscientist.org/article/a—nuke—on—the—yukon

[1.2—21] “HTGR Brayton Cycle—Technology and Operations”, Xing L. Yan, JAEA, MIT
Workshop on New Cross—cutting Technologies for Nuclear Power Plants, cambridge,
USA, January 30—31, 2017.
https://energy.mit.edu/wp—content/uploads/2017/02/2—3.—HTGR—Brayton—Cycle—YAN—M
IT—talk—rl—min.pdf

[1.2—22] “Russia’s floating Nuclear Power Plant generates electricity on 2019 December
197, Indian Power Section News, 20 December 2019.
https://kseboa.org/12/2019/russias—floating—npp—generates—its—first—electricity —on—2019—
december—19.html

[1.2—23] “Russian floating nuclear plant supplies 10GWh of electricity to Chukotka”,
Nuclear Engineering International, 27 January 2020,
https://www.neimagazine.com/news/newsrussian—{floating—nuclear —plant—supplies—10gwh
—of—electricity—to—chukotka—7741808

[1.2—24] “CNNC launches demonstration SMR project”, World Nuclear News, 22 July 2019,
https://world—nuclear—news.org/Articles/CNNC—launches —demonstration—SMR —project

[1.2—25] “CGN starts construction of offshore reactor”, World Nuclear News, 07 November
2016,
https://www.world—nuclear —news.org/NN—CGN—starts —construction—of —offshore—reactor—0
711164 .html

[1.3—1] Small Modular Reactor Market Size & Share, by Reactor (HWR, LWR, HTR, FNR,
MSR); Connectivity (Grid, Off—Grid); Operation (Stationary, Portable); Location (Land,
Marine); Application (Chemical & Petrochemical, Food & Beverages, Mining & Metals,
Automotive, Oil & Gas, Power) — Global Supply & Demand Analysis, Growth
Forecasts, Statistics Report 2023—2035,
https://www.researchnester.com/reports/small—modular —reactor —market/4846

[1.3—2] Small Modular Reactor Market Share, Size, Trends, Industry Analysis Report, By
Type (Thermal—neutron Reactors and Fast Reactors); By Technology; By Deployment;
By Application; By Region; Segment Forecast, 2023 - 2032,
https://www.polarismarketresearch.com/industry —analysis/small—modular —reactor —market

[1.3—3] Small Modular Reactor Market by Reactor (HWR, LWR, HTR, FNR, MSR),
Application (Power Generation, Desalination, Hydrogen Generation, Industrial),
Deployment (Single, Multi), Connectivity, Location, Coolant, Power Rating & Region —
Global Forecast to 2030,

https://www.marketsandmarkets.com/Market—Reports/small—modular —reactor —market—50

— 298 —



01546.html

[1.3—4] Small Modular Reactor Market (By Reactor Type Heavy water Reactor (HWR), Light
water Reactor (LWR), Fast neutron Reactor (FNR); By Application: Desalination, Power
Generation, Process Heat) — Global Industry Analysis, Size, Share, Growth, Trends,
Regional Outlook, and Forecast 2023—2032,
https://www.precedenceresearch.com/small—modular—reactor —market

[1.3—5] Idaho National Laboratory, Global Market Analysis of Microreactors, 2021,
https://gain.inl.gov/MicroreactorProgramTechnicalReports/Document—INL—EXT—-21-6321
4 .pdf

[1.3—6] SMR Start, The Economics of Small Modular Reactors, 2021,
http://smrstart.org/wp—content/uploads/2021/03/SMR—Start—Economic—Analysis—2021—AP
PROVED—-2021-03—22.pdf

[1.3—7] OECD NEA, Small Modular Reactors: Challenges and Opportunities, 2021,
https://www.oecd—nea.org/jcms/pl_57979/small —modular—reactors—challenges—and—oppor
tunities?details=true

[1.3—8] OECD NEA, Small Modular Reactors: Nuclear Energy Market Potential for
Near—term Deployment, 2016,
https://www.oecd—nea.org/jcms/pl_14924/small —modular—reactors—nuclear —energy —marke
t—potential—for—near—term—deployment?details=true

[1.3—9] A Call to Action: A Canadian Roadmap for Small Modular Reactors, 2018,
https://smrroadmap.ca/wp—content/uploads/2018/11/SMRroadmap_EN_nov6_Web—1.pdf
?x93402

[1.3—10] National Nuclear Laboratory, Small Modular Reactors Feasibility Study, 2014,
https://namrc.co.uk/wp—content/uploads/2015/01/smr—feasibility —study —december—2014.
pdf

[2.1-1] TAEA, Advanced in Small Modular Reactor Technology Developments, IAEA, Sep.
2020

[2.1-2] Sr=r42k43t3] (2020), 2P FNARRE 7|5 FALR LA, AARA 2H7]5A 53], 2020

[2.2—1] Advances in Small Modular Reactor Technology Developments, IAEA, 2016

[2.2—2] Wm. J. Garland, The Essential CANDU, A Text Book on the CANDU Nuclear
Power Plant Technology, UNENE, ISBN 0—-9730040, 2014.

[2.2—3] Y. S. Yang, C. H. Shin, T. H. Chun & K. W. Song, Evaluation of a Dual—Cooled
Annular Fuel Heat Split and Temperature Distribution, Journal of Nuclear Science and
Technology, 2009.

[3.1-1] €298 7]|&g, A4AY 2894 (SMR) ¥4 152 A 5, 41 -&ataer| &9
TAMAR, 20223 69 27Y

[3.1—2] Gen—IV International Forum, “Technology Roadmap Update for Generation IV
Nuclear Energy Systems,” OECD/NEA, 2014

[3.1-3] &AM, ‘=8 =AY 24Fdd 544 2 A8 7 AohE
AF7IE AT IA 2AH DA V) ETFE A Aw AFE, 20224 49 274

[3.1—4] 3lo]FEY A, “SA4F AP U (SMR) 71758341, 2022d 79 31

[3.1-5] TAEA, ‘IAEA Report DOC: G4M”, TAEA Advanced Reactors Information System

d

- 299 -



(ARIS), http://aris.iaea.org

[3.1—6] TAEA, “Advances in Small Modular Reactor Technology Developments 2018
Edition”, IAEA Advanced Reactors Information System (ARIS), http://aris.iaea.org

[3.1—7] Alexander I. Orlovl, Boris A. Gabaraev, “Heavy liquid metal cooled fast reactors:
peculiarities and development status of the major projects”, Nuclear Energy and
Technology, Vol. 9, No.1, pp. 1-18, Mar. 2023

[3.1—8] Gen—IV International Forum, GIF 2020 Annual Report, OECD/NEA, 2020

[3.1-9] Alemberti A., Frogheri M., Mansani L., The lead fast reactor: demonstrator
(ALFRED) and ELFR design [presentation]. In: International Conference on Fast
Reactors and Related Fuel Cycles: Safe Technologies and Sustainable Scenarios
(FR13); 2013 Mar 4—7; Paris, France.

[3.1-10] TAEA, “IAEA Report DOC: BREST—-0D—-300", TAEA Advanced Reactors Information
System (ARIS), http://aris.iaea.org

[3.1-11] IAEA, “IAEA Report DOC: SVBR—100", IAEA Advanced Reactors Information System
(ARIS), http://aris.iaea.org

[3.1—-12] TAEA, “IAEA Report DOC: ALFRED”, IAEA Advanced Reactors Information System
(ARIS), http://aris.iaea.org

[3.1-13] TAEA, “IAEA Report DOC: ELFR”, TAEA Advanced Reactors Information System
(ARIS), http://aris.iaea.org

[3.1-14] TIAEA, “TAEA Report DOC: ELECTRA”, TAEA Advanced Reactors Information System
(ARIS), http://aris.iaea.org

[3.1-15] TAEA, “IAEA Report DOC: SEALER”, TAEA Advanced Reactors Information System
(ARIS), http://aris.iaca.org

[3.1—16] J. Wallenius, S. Qvist, I. Mickus, S. Bortot, J. Ejenstam, P. Szakalos, “SEALER: a
small lead—cooled reactor for power production in the Canadian Arctic
[presentation]”, FR17, Jun 26 - 29, 2017 Yekaterinburg.

[3.1-17] Gen—IV International Forum, GIF 2021 Annual Report, OECD/NEA, 2021

[3.1-18] IAEA, “TAEA Report DOC: MYRRHA”, IAEA Advanced Reactors Information System
(ARIS), http://aris.iaea.org

[3.1-19] IAEA, “TAEA Report DOC: CLEAR-I", IAEA Advanced Reactors Information System
(ARIS), http://aris.iaea.org

[3.1—-20] TAEA, “IAEA Report DOC: PEACER”, IAEA Advanced Reactors Information System
(ARIS), http://aris.iaea.org

[3.1-21] wlo]A 2 -2 2=, “MicroURANUSE F9& fld $S7t8?27, 2023d 7€

[3.2—-1] =dx=3t3] (2020), AP FHANLAR 7|EXALR LA, YA RA2H 7] 5d 53]

[3.2—2] World Nuclear Association (WNA) (2021) ‘Small Nuclear Power Reactors’,
https://www.world—nuclear.org/information—
library/nuclear—fuel—cycle/nuclear—power—reactors/small —nuclear —power —reactors.aspx,
Updated June 2021.

[3.2—3] MacPherson, H. G.(1985), “The Molten Salt Reactor Adventure”

[3.2—4] Engel, J.R.;Bauman, H.F.; Dearing, J.F.; Grimes, W.R.; McCoy,H.E.; Rhoades, W.A.

(1 July 1980). "Conceptual design characteristics of a denatured molten—salt reactor

- 300 —



with once—through fueling"

[3.2—5] Advances in Small Modular Reactor Technology Developments, A Supplement to :
IAEA Advanced Reactors Information System (ARIS) 2020 Edition, IAEA

[3.2—6] Latkowski, J. (2021) ‘TerraPower’s Molten Chloride Fast Reactor (MCFR),
Presentation Material, February 22, 2021.

[3.3—1] =283 (2020), £2FFALAR 7]|E2ALR LA, AARA| 2] 7] 53]

[3.3—2] World Nuclear Association (WNA) (2021) ‘Small Nuclear Power Reactors’,
https://www.world—nuclear.org/information—library/nuclear —fuel—cycle/nuclear—power—
reactors/small—nuclear—power—reactors.aspx, Updated June 2021.

[3.3—3] Advances in Small Modular Reactor Technology Developments, A Supplement to :
IAEA Advanced Reactors Information System (ARIS) 2020 Edition, IAEA

[3.3—4] “HTGR Brayton Cycle—Technology and Operations”, Xing L. Yan, JAEA, MIT
Workshop on New Cross—cutting Technologies for Nuclear Power Plants, cambridge,
USA, January 30—31, 2017.
https://energy.mit.edu/wp—content/uploads/2017/02/2—3.—HTGR—Brayton—
Cycle=YAN—MIT —talk—r1—min.pdf

[3.3—5] World Nuclear News, X—energy formally begins SMR partnership with DOE, 02
March 2021

[3.3—6] Nuclear Newswire, Partnership supports siting Xe—100 demo in Washington state, 3
April, 2021

[3.3—7] Reuters, X—energy to go public via $2 billion blank—check deal, 7 December 2022

[3.3—8] World Nuclear News, Dow's Seadrift site selected for X—energy SMR project, 11
May 2023

[3.3—10] World Nuclear News, Doosan to assess manufacturability of Xe—100, 1 September
2021

[3.3—11] Cameco, X—energy join up to support SMR deployment, World Nuclear News, 17
September 2021

[3.3—12] World Nuclear News, X—energy TRISO—X fuel to be irradiated at MIT, 15 May
2020.

[3.3—13] World Nuclear News, Prototype SMR safety system ready for field testing, 2
March 2022

[3.3—14] Power Engineering, X—energy completes safety system prototype for Xe—100 SMR,
21 December 2022

[3.3—15] World Nuclear News, X—energy selects constructors of initial Xe—100 reactors, 25
July 2022

[3.3—16] Nuclear Newswire, Curtiss—Wright, X—energy team up to advance Xe—100
deployment, 21 September 2022

[3.3—17] Nuclear Newswire, TRISO—X applies for advanced reactor fuel facilitiy license, 12
April 2022

[3.3—18] Nuclear Engineering International, US NRC accepts TRISO—X's application for fuel
fabrication facility, 20 December 2022

[3.3—19] Oak Ridger, Property transferred to nuclear fuel company, 23 June 2022

- 301 —



[3.3—20] World Nuclear News, X—energy marks start of construction at US fuel plant, 17
October 2022

[3.3—21] World Nuclear News, Cold tests completed at first HTR—PM reactor, 20 October
2020

[3.3—22] World Nuclear News, Hot functional testing of HTR—PM reactors starts, 4 January
2021

[3.3—23] World Nuclear News, Fuel loading under way at China's HTR—PM, 23 August 2021

[3.3—24] World Nuclear News, China's HTR—PM reactor achieves first criticality, 13
September 2021

[3.3—25] Nuclear Newswire, China’s HTR—PM demonstration project advances, 16
November 2021

[3.3—26] World Nuclear News, Demonstration HTR—PM grid connected, 16 December 2021

[3.3—27] World Nuclear News, China's demonstration HTR—PM reaches full power, 9
December 2022

[3.3—28] World Nuclear News, Agreements for microreactor deployment in Finland and
further afield, 16 December 2022

[3.3—29] World Nuclear News, Polish—US nuclear cooperation expands to USNC
microreactors, 31 March 2023

[3.3—30] World Nuclear News, Staff car park unveiled as Canadian MMR's planned
location, 15 May 2023

[3.3—31] World Nuclear News, USNC licenses 3D printing for reactor component
manufacture, 11 January 2022

[3.3—32] World Nuclear News, 3D printers to be used in fuel manufacture, 10 March 2022

[3.3—33] World Nuclear News, Pilot TRISO fuel manufacturing plant opens in Tennessee,
22 August 2022

[4.1-1] NRC, “Standard Design Approval for the NuScale Power Plant Based on the
NuScale Standard Plant Design Certification Applicatin”, MIL20247J564, 2020

[4.1-2] NRC, “Standard Review Plan 13.6”, NUREG—0800 13.6.1-3, 2021

[4.1-3] NRC, “NuScale Design—Specific Review Standard(DSRS) Scope and Safety Review
Matrix”, ADAMS ML17102A698 50—54, 2017

[4.1-4] #A7|EAHRSAT, AL T “HAPLPREAARE(-SMR) 7= 7/1EA
718 H A7 372~373, 2022

[4.1-5] M.M. Doane (NRC), “Options and Recommendations for Physical Security for
Advanced Reactors”, SECY—18-0076, 2018

[4.1-6] CNSC, “Nuclear Security Regulations”, SOR/2000—209, 2015

[4.1-7] WINS, “Security of Small Modular Reactors”, Workshop Report, Vienna, 2019

[4.1—-8] NuScale, “Gap Analysis Summary Report”, NP-RP—-0612-023, 2012

[4.1-9] NRC, “Potential Policy, Licensing, and Key Technical Issues for Small Modular
Nuclear Reactor Designs”, SECY—10—0034, 2010

[4.1-10] NRC, “NuScale Design—Specific Review Standard(DSRS) Scope and Safety Review
Matrix”, ML17102A698, 2017

[4.1—11] NRC, “Final Safety Evaluation Report for NuScale Standard Plant Design

- 302 —



Certification Application”, ML1919A196, 2020

[4.1—12] Canadian Small Modular Reactor Roadmap Steering Committee, “A Call to Action:
A Canadian Roadmap for Small Modular Reactors”, 2018

[4.1—13] CNSC, “Design of Reactor Facilities: Nuclear Power Plants” REGDOC—2.4.2, 2014

[4.1—14] CNSC, “Stakeholder Workshop Report: Periodic Review of the Nuclear Security
Regulations”, 2017

[4.1—15] CNSC, “Nuclear Security Regulations” SOR/2000—209, 2015

[4.1-16] IAEA “Nuclear Security Recommendations on Physical Protection of Nuclear
Material and Nuclear Facility”, INFCIRC/225/Rev.5, 2011

[4.1-17] 9AERPAL 3], “AAHAE G| s 2 BAFsHA] AN Alx(F2]), A2x(49),
A9Zx(Ee A 5ol tigk AxpHAAAS] 2 ]l), 2022

[4.1-18] DOS, “Security by Design in the United States”, Bureau of International Security
and Non-—proliferation, 2012

[4.1-19] M. Snell, C. Jaeger, C. Scharmer, S. Jordan, K. Tanumna, K. Ochiai, T. Iida,
“Security by Desing Handbook”, SAND2013—0038, 2013

[4.2—1] KINS/RR—-2101, T4FUA=Z A7 vhdS 913 7| 94 2ad, 2020.12.31

[4.2—2] KINS/HR—-1890, =] SMR ¥ A3 AME &3 DB -5, 2022.12.31

[4.2—3] Small Nuclear Power Reactors, World Nuclear Association, 2020.8

[4.2—4] TAEA, Advances in Small Modular Reactor Technology Developments, 2020

[4.2—5] v]=+2]3], Nuclear Energy Innovation and Modernization Act, Public Law 115-439 115th
Congress, January 14, 2019

[4.2—6] USNRC, Potential Policy, Licensing, and Key Technical Issues for Small Modular
Nuclear Reactor Designs, SECY—10—0034, March 28, 2010

[4.2—7] USNRC, Advanced Reactor Program Status, SECY—18—0011, January 25, 2018

[4.2—8] USNRC, Rulemaking Plan on “Risk—Informed, Technology—Inclusive Regulatory
Framework for Advanced Reactors, SECY—20—0032, April 13, 2020

[4.2—9] USNRC, Policy Statement on the Regulation of Advanced Reactors: Final
Policy Statement, 73 Federal Register 60,612~60,616, October 14, 2008

[4.2—10] USNRC, NRC Vision and Strategy: Safely Achieving Effective and Efficient Non—Light
Water Reactor Mission Readiness, ML16356A670, December 2016

[4.2—11] USNRC, NRC Non—Light Water Reactor Near—Term Implementation Action Plans,
ML17165A069, July 2017

[4.2—12] USNRC, NRC Non—Light Water Reactor Mid—Term and Long—Term Implementation
Action Plans, ML17164A173, July 2017

[4.2—13] CNSC, The Canadian Nuclear Safety Commission’s Strategy for Readiness to Regulate
Advanced Reactor Technologies

[4.2—14] CNSC, RD—367 Design of Small Reactor Facilities

[4.2—15] ONR, New Nuclear Power Plants: Generic Design Assessment Guidance to Requesting
Parties, ONR—GDA—-GD—-008 Revision 0, October 2019

[4.2—16] ONR, Approach to regulating innovation, September 2020

[4.2—17] Department for Business, Energy & Industrial Strategy, Regulation for the Fourth

Industrial Revolution, June 2019

- 303 —



[4.2—18] Department for Business, Energy & Industrial Strategy, Nuclear Sector Deal, June 27,
2018

[4.2—19] TAEA, Safety of Nuclear Power Plants: Design, IAEA Safety Standards Series No.
SSR—2/1(Rev. 1), February 2016

[4.2—20] TAEA, Applicability of Design Safety Requirements to Small Modular Reactor
Technologies Intended for Near Term Deployment, TECDOC—1936, December 2020

[4.2—21] IAEA, Key Regulatory Interventions during a Small Modular Reactor Lifecycle, Small
Modular Reactors Regulators’ Forum: Licensing Issues Working Group, INTERIM REPORT,
December 15, 2019

[4.2—22] IAEA, Phase 2 REPORT, Small Modular Reactors Regulators’ Forum: Working Group on
Manufacturing, Construction, Commissioning and Operation, June 2021

[4.2—23] TAEA, Multi—unit/Multi—module aspects specific to SMRs, Small Modular Reactors
Regulators’ Forum: Design and Safety Analysis Working Group, INTERIM REPORT,
December 15, 2019

[4.2—24] OECD—NEA, Small Modular Reactors: Challenges and Opportunities, 2021

[4.2—25] OECD—NEA, Harmonizing Nuclear Licensing Process for Emerging Technologies: A
Global Path Forward, 2022

- 304 —



— 3056 —



o whep ol A4

R=S
o

3

E

SEE

_ — —_— -
XK o M o 9 x4 g & K T oA o ~ T o Neom A
OB R T B U o T W o ¥ ® o = g W oo T
z&ﬂ%g‘%ﬂﬂwbﬁﬁl BoRe Moo NG T
— A o N W oo ooy B W (U el e T o— 0oy
weﬂ_é%imwo%w%w CE s " ﬂ%%.yﬂ%%
oo T o oo R = oo W owm I w EOY W
e P B RE o @ kxR E ~ow T B
ez RIEy TETREL g grnl
o T TR o o X 5 o o = HOR o oo T ol ol DMmA "o
R oo 10 gy @ oA do & Mo oy A 2 X!
AT Poeeg s el FhwaPuws T ay®
m&mﬂ_YMT]ﬁoaﬂ‘NQO_x AEAEN_/HHO_M. }o#eﬂqubﬁﬁ@o
@%WHﬁAT%@%zﬁ bo e S ® R @ g% T A g
LGS w oo =W R %iwmoSmﬂo o o5 o ow N oo
P K R RFT gl Yy s W W T T o
~ e K B o = X <) K T T E - =8 H o —~ ™ — ET
;o,._ il M J.ﬁ OM o ol r K 4 ﬂNl _:Tv | ‘HOI ri Yy ME MW o OT o #E
FREgRx LM any TABRE cnd T g H o
F o ¥ o ¢ T RN = o OO N pp oK
Wﬂplﬂ%o_amm@ﬂzfm m_xm;,ufwllol@ 1]Jx|1|m|moﬁ
F ooz r @ TS EY oo oM ow 0w 2T om o .
S ¥H g ere BT gmx 1N Sl a® Hw
NEINF R PNy P T Do Boy P U
o B ooy K of BE A o dpe Lo g Ry T o
! BT X o oo B e = X i = ~ K oL e — X0
= 2 H_T = q —~ M ,.:1_ —) ﬂ/l N o OC ™ <0 o ﬂﬁo z#o ot wr
wx P oa @ﬂmrﬁ%mw 8 %iﬂnogwm T oL e AR
) 0 ‘ _
A A = o o] XK ojy 4 %W@. o o ,w. %W N oo W mﬁuﬂ =
M - .UI M 2 .H_T (i ho oF % :.L ﬂ [==0) = O#E ,Ul @ﬁ e O 0 :i EE On_ ~ 1@' °
Sn_molﬂSﬂqox} X = X X ©° o Aaxoﬁw_ﬁ
] oﬂultXﬂ.rm7EoX] mﬂﬁo;oécUIMﬂﬂﬁ . ,J,_%;rn_moh
TEEREY gamg s wm_ I Fam o o Ty X W
Qﬂnﬂ 7ﬁ|m_%ﬂooTuT.ﬂ,_ M«amﬂﬂﬁwu_oﬂm HlﬂﬂLc,gmﬂwﬁﬂL&r
FPTELL T . CF cmwwi&uﬂ% =% Mo x M T T o=
© RGO W B Lk P R I
. —_ = .
T AT AR e h FREAT T T g F B
BEEIRFBEFT IR OT AT mN TTRAT LR
o] o T Amn W W W mo W P BE FRE R TN RN = B =
Wdo WX <PEHTTE I T N T o oA RS I

- 306 —



N

8 of gt}

S ATAIY S o

2t

slof| A A3




