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NuScale A

= NRC2}NuScale SMR2| A% 0157} 2-F 7| 2 (2008~2016)
« NRC2| Database?! ADAMSO]| “PROJO769”E 22| =
o 2t F M 150671 2| 2| 2827} / &= (Letter) 61271 / E-mail 13671 / E 10 A 18971/ =7 E @™ 5! EHH 15171 /NUREG 5! FSAR 2187

. 2A.
| .
= NuScale SMR A A| X1 =3HNRC Staff), **71|01|"*97r=6+ﬁLX1IR%M6+94XI*'*' H A of| CHSH AR A Q1 A S1CtAtEt et S
o H|E:NuScaleSMR2| C15{7} EH|E 2522 O|A O 2 HA| 0| &7,0002t 2 2] ==0|NRC2I2| AEH|EOC 2 FHE!

- NUREG-0800, SRP Introduction, Part 2('14.04.)

- SECY-10-0034(10.03.28) L Submittal Gap Analysis Summary Report Rev.1('14.07.) J
- Pre-Application 5th Meeting('10.06.02) .
- SMR Workshopt('10.07.28)

- Pre-Application Request for Design Approval of NuScale Reactor('08.01.23)
- SECY-08-0019('08.02.14)
- Pre-Application Kick-Off Meeting with NRC('08.07.24)

- Next Generation Nuclear Plant Licensing Strategy - A Report to Congress('08.08)
- Policy Statement on the Regulation of Advanced Reactors('08.10.14)
- Pre-Application Meeting(Codes and Analysis Effort)('08.11.20)

- Regulatory Gap Analysis Meeting('12.05.) K : )
- Submittal Gap Analysis Summary Report('12.07.) L gu:.;a‘leNDSSRSI R;\gic'):.601(216.10.) J
- Regulatory Gap Analysis Meeting('12.12.) ’ - Subifial usca eA (16.12.)

R R e iy i T T T T T, )
'08 '09 10 '11 12 112 r13 114 115 ",'.116 117

Pre-Application 3rd Meeting('09.04.02) - SECY-11-0024('11.02.18)
L— Pre-Application 4th Meeting('09.09.02) J

- (SRM) COMGBJ-10-0004/COMGEA-10-0001(*10.08.31)
- Pre-Application 6th Meeting('10.12.13)

tPre-AppIication Suspension('11.03~10) J

- Pre-Application 7th Meeting('11.10.26) t Draft NuScale DSRS(*1 5.06.)J

- NuScale DSRS Development Meeting('13.06.04.)

{ mPower DSRS issued for public comment('13.05.) J

L— Delayed NuScale DSRS Draft Development('14=-'15) J

16 audits, 74 meetings, 3 inspections, Response to Gap Analysis, Submittal NuScale Topical Reports,
Request for Additional Information and Response
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Pre-Application 1}°32| 012 &

= ZX7|,NuScale % NRC 25 A}H Q15| 7} 2-F0f Cloff et
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° Al-xl_-| |_I o 7 A X-I 7:| _-Ii I_I Ol- H O TX - Pre-Application Request for Design Approval of NuScale Reactor('08.01.23)

- SECY-08-0019('08.02.14)

- Pre-Application Kick-Off Meeting with NRC('08.07.24)

- Next Generation Nuclear Plant Licensing Strategy - A Report to Congress('08.08)
- Policy Statement on the Regulation of Advanced Reactors('08.10.14)

- Pre-Application Meeting(Codes and Analysis Effort)('08.11.20)

- SECY-10-0034('10.03.28)

- Pre-Application 5th Meeting('10.06.02)

- SMR Workshopt('10.07.28)

- (SRM) COMGBJ-10-0004/COMGEA-10-0001("10.08.31)
- Pre-Application 6th Meeting('10.12.13)

'08 '09 10 T "2
- Pre-Application 3rd Meeting('09.04.02) - SECY-11-0024('11.02.18)
L— Pre-Application 4th Meeting('09.08.02) J - Pre-Application Suspension(*11.03~10)

- Pre-Application 7th Meeting('11.10.26)
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FEHU AU 7S IetNRC| =
= SECY-08-0019"Licensing and Regulatory Research Related to Advanced Nuclear Reactors"

(2008.02.14NRC)

= Next Generation Nulcear Plant Licensing Strategy - A Reportto Congress
(2008.08 NRC/DOE = Congress)

= Policy Statement onthe Regulation of Advanced Reactors
(2008.10.14 Federal Register Vol. 73, No. 199)

= SECY-10-0034 "Potential Policy, Licensing, and Key Technical lssues for Small Modular Nuclear Reactor Designs" (2010.03.28.
NRC)
= SMRWorkshop

e 2009.10.22. Workshop on Small- and Medium Nuclear Reactors
* 2010.07.28. Workshop focused on topics of interest to SMR vedors(e.g., the issues addressed in"SECY-10-0034")
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& S0l AFHQIS|7HE §IBNRC) i

= COMGBJ-10-0004/COMGEA-10-0001(2010.08.31. SRM;Staff Requirements Memorandum)
* (NRC Commission =" NRC Sfaff) 2 X| & 7124 B+ HAIE A A EE o 2IH-H 2 (Risk-informed) 7| 2| M FZ M 2 Sl K| =
K|A]

= SECY-11-0024(2011.02.18.)
o UMY 7IUZ T A2 EAFE QIS 7 A Q15|17 H E 252 26l fe-H 2 7| BHRisk-Informed) 3! &2 4 E XA 71
« Design-Specific Review Plan(DSRS) 7l & A| =l
n 2[S-H 2 (Risk-Informed)” | Bt S STt A E M| A =&
= ZFAXIE HA O CHoH S B QAT O 2 A QIS AN 2tE ZREHEE Q15| 7 AIE aE T EH| 24 71 24510] QISI7H A E 2
« =, NuScale DSRS= NRC Commission2| X|A| & ot Ait=

= NUREG-0800, Introduction-Part2(2014.01.)
+ AIE ARLZ IHURITENRCRIO| AP 01817} 252 S8 A7 i 3Bl DSRSS CHA B2 4 9SS YAl

* Risk-Informed 7|dt 3l St A E XA




. O] = NRC2| Pre-Application Activities

REIiOI Al- ?_|°.|7|- oI5} NRCOI _I.I:E=|
» Risk-Informed 7|2t2| DSRS &/A 11/d & 11 2|5 (NUREG-0800, SRP Introduction Part 2)
DSRS Sectionn/Subsection is for

DSRS
Section/Subscetion
Programmaic, Procedural, Organization,

No or Other Non-SSC Topic.
Safety/Risk Categorization is Outside of
Framework Scope
YES \/\

YES ssC No

Safety Related?

Risk Significant?
(e.g., RAP)

Risk Significant?
(e.g., RAP)

Risk-Infromed
Activities

Integrated
Review
Activities

B2- NSR,
Non-Risk Significant

B1- NSR,
Risk Significant

A2 - SR,
Non-Risk Significant

A1- SR,
Risk Significant

JIEHETZMNAXHE Graded ApproachZ X5 14|
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Pre-Application Engagement 11.X|(2021)

= Pre-application Engagementto Optimize Advanced Reactors Application Reviews

o« A X2 INERI A B 2 NRCRIS| A8 RIS X
« MZ2ZX7H0LH, 7| =0 Z-8otH &5 Sy S0f thet 710 =2t 2l

Topical Report:

M5 Ao ciet FHISE2 TRE HESHH &

Principal Design Criteria

Selection of licensing basis event
Classification and treatment of SSC
Fuel qualification and testing
Mechanistic or accident source term
Quality assurance program
Safeguards information plan

Safety and accident analysis

Meeting, audits, and white papers:

%12| Topical Report TH| & 37| £ 2t 2}H 0| A
=22l S 8¢t

Probabilistic risk assessment

Regulatory gap analysis

Policy issues

Novel design features or approaches

Consensus codes and standards and code cases

White Papers
(Environment)

Unique or Novel Methodologies and Issues

Alternatives to the Proposed Project

Cooling Water Availability

Status of Permits and Authorizations for the Proposes Project

Meeting
(Environment)

Socioeconomic characteristics of the community
Aquatic or terrestrial ecology studies
Potential impacts on Essential Fish Habitat

Pre-Application Readiness Assessment

VIVVVVIVVVVYIVVVVVIVVYVYYYVYYY

Evaluation of whether it's sufficient to proceed with the main reviews (SDA, CP, OL, COL)
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Regulatory Engagement Plan, 7H 2 X}2t NRC | X[I2| A& =2 EF 7| Al

= NEI 18-06, Guidelines for Development of a Regulatory Engagement Plan(2018): 22t #2432 | A|
« NRC2| 2| F Ot H(ZH A7 X7 Ok 2 M| @ 74 EESF Ot &), SEA| 2F K| A} S 7H KO A| 25 O| SO0| 22 NRCE HFH 2= REP

= A =
ET+8%
» 5SS Q50| Ead AA

O
= THAAR B2 A REES 257t HE S EDEF2[ 0t K| & S Ofm), HA XMl 5 7t Alel =& 7+
©)
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w ARV EE AR BaVs

=it LH&
1. Introduction/Purpose of REP
2.Technology summary - AR IT| HAZ, B, A5, 0| 2] AR A EH S 7= EE
X AA | -0 HEHE
szt 0| 2 B OIsITH A E B R
T10j| 3= A]| B &(10CFR50,52 ) H A K| &
2517} A=l Timeline )
PDC 7' M 2F(10CFR50.34, Non-L\WR X | 2y &
4. Pre-Application Engagement o 2o A M EF S 25N NRCRI| AFH Q15| 7t A-F T 2F (Technical
discussion, NRC staff familiarization)

« =X N|Z& AF2 (Topical Reports, Technical Reports, White pater &)
* NRCI|EHSIHELZ LS

3.Regulatory strategy

L (CIS7HIH I CIB7 A" =
EngagementO]| L2} LH-&)
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SIT) 0] 22| ALHQIS| 7} MK $g
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« 0|2 NRCAFHOIS|7} A1 813

THE A
SMR, LLC. AHoltec + PWR

A THA

PAR A|ZHE H), REP X0+ 22.7), X IN™H E2( 23.4) M| &

LLC

SMR-160 International « U0, ZEl (55 T 4%) 525/160 T 28A SAMIEK] 2B TRME, 152 TR E 2]
Company - MO SAHAE Public meeting 252/ ,Clarification question 242|
« BWR
GE-Hitachi Nuclear _ PAR A|Zf(19.12)
BWRX-300 + U022 (5FE H 3.81%, Z|CH 4.95%) 870/~300 SMEA T o —~ N
Energy (GEH) %539 LTRMZE U NRCE 552 LTRO|| CHSH M AL 2t =
- XL SANAS
Energy General Atomics + HTGR, & & HZ XY PAR A|ZHA|ZHY £ )
Multiplier Electromagnetic « UCHEEIMAZ ALE, sic 2T T2 500/ 265 T A A SHolg AZ M wWp H=(21.6)
Module (EM2) Systems (GA-EMS) - AZ XXM EZQ NRCE GAL| s AZ Mo Cist ZEQH NS
PAR A|ZH(*18.11)
* FHR, 23+ 4Zt x| REP A9t 19.7), X 1 EE(20.12) HE, WX K| 1152 TRMZE
KP-FHR Kairos Power, LLC. B 320/140 HEEA B K e R B
+ TRISO HAHAE AE(SHT 19.75%) Hermes Test Facility 148|712 PSAR, SHZ YT HIIE DM H|E L AMS 7 HFH IS
Hermes 2 Test Facility 718617} A8 (423.7)
* SFR PARAIZH (AR 2 8)
Natrium TerraPower, LLC & - .
- 88%Y7|dESSRt AE 840 / 345(500) e A REP Z=2t(* 21.6) M| &, MK 8B TR M ZE
Reactor GE Hitachi - -
. MZHAZ0| A 500MWelIX| B2 AL THs NRC= 152/ TREQ &=, 752 TRE HAS
+ Micro Reactor, Heat Pipe (£ E}&), TRISO g
Westinghouse PARA|ZHEEZT)
(5~19.75%) -
eVinci™ Electric Company, 13/5 HEMA REP Z£0H21.11) R /- & (22.12) M=

o
AWK 252 TR M ZE X NRCE 252 TR HALS.




O] = NRC2| Pre-Application Activities
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[ EHA| AtHQlS7tE S o
« MSR, =22 8&8% dZX, WX HHAZ(LEU UF,, + PARA|ZH(19.10)
&= 5 5% 0|2 + REP E2H(19.12) X JH - 2(23.3) NI E, HXIX| 15 2] topical report(PDC), 15 2| technical
IMSR Terrestrial Energy Inc. N N « 440/195 o AMMEA
o 27He| &l SOl ZTE| o Y, St i report M| &
FH0| 7HDOIC 2 S| W K| & + NRC= 159 topical report(PDC), 15 2| technical report MAHS.
+ HTGR, ¥ & HZ XY + PAR A|Zf(“18.9)
Xe-100 X-energy, LLC. + UCOTRISO B#AHE AE (5FE 15.5%) * 200/80 « 71248A - REPZ2H19.6) X W E2(23.4) ME, AMNX| 95| TR M ZE
- Online A= HYH - NRCE 559 TR HAIRtZ, 2B 9| TR UALE, 2B O TR ES(HOLL HEO|H K| &,
* Fast-spectrum MSR, UClsalt &1 & - e e o
MCFR TerraPower, LLC + 1818/800 o WEMA .« AH AMHE 2/ Terrapower NRC ZH AE2 TS FO|LE, O 2 Al 2 2,
« 274o| =l R HO| 2L 2F
- GFR, HE 42X « PARAIZ (Z=Y)
FMR General Atomics « UOo, &l sic 2&x| o= « 112/50 « WEHEA -+ REPERCHEZEY) X W E(22.3) ME, AMIX| 2F 2| TR M E
+ graphite 25 XY, Zr.Si, BHALA| « NRC= 2Z9| TR MAIE
ARC Clean + SFR, &F H2H, 35 ZE(U-2r), 10.9~15.5% « PARA|ZH(EEY)
ARC-100 N + 286/100 - 71284 .
Technology, Inc. o SHOIE TA §l0|20d FFT| LAl + REP ZQH=&F) W W -HE(23.4) ME
+ PARAIZH(EEY)
Oklo Aurora * LMFR, 2% HAE &= (U-Zr), HALEU i -
Oklo Inc. o © 4/15 < MEEA - ol A "ol L (218 MF
Powerhouse - LHO[HESIENO|ZRE =& N N ~
» Q15| 7} A 2l(Licensing Project Plan, ‘23.3) Xl &
+ PARA|ZH(E&2Y)
+ HTGR, & & HZx| & = =
UIUC HTGR USNC Corp. N N + 15/5 + REP Z2H21.10) X 7082 (22.8) M &, & M7HX| 352 topical report M| ZE
* TRISO HAHZ ALE(EH = 19.75%) . -
» 159 topical report= UM E, 25 9| topical report= & AHS
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|2 M AXZ 2| A Q5 712S O Al

Pas

= Westinghouse, eVinci (20213 At Q15| 72t 7 A)
« REPH|Z:7HUX AA R THTHAY QI517H2hE 7|22 NRCO| M| Z, NRCE O|Of CHSH HE = A Q1 QI5{ 71 A2l =
* Licensing Basis Event Identification, SSC Classification and Defense-in-Depth Adequacy (Based on TI-RIPB Methodology)
= Risk-Informed 7|2t 2 51 = 0| A{ Q| Q15| 7FA| D 2{SHjOF et AF(LBE) Al E
= LBEO| L8 O RS 7|E2 2, ssCesa R MA| L eE5Ho Held 8ot
- PDCHIE
= eVinciOf| 8% 7| 0212 1’30l CHaH CHA| 8 2 Ml A o 2 H|A| G 1S 2 NuScale2| B, AL QIS 7HA |2 4 H O| 2 R E == K| 7| A[E)
« White Papers X|Z (Technical Reports)
= TRMEN,7ISEIMYEIZNZ
= Safetyand Accident Analysis Methodologies, Fuel Qualification and Testing, Code Qualification, ...
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VDREZ M
= CNSC VDR (Vendor Design Review, 3= Xl ‘24| 4 E, REGDOC-3.5.4)
- STAR|EA ZEMANMEHHE AN EET s 2 MERT|0| AE UslEdes =8

n RAXIZE OFM HOMSl Ho MX|F HEHAE A A S N HSE A SI7 HAE ZE2M[A
= EEX7LO0H, CNSCZHA| S S MEI A A MH[ A
- UM HATEeNsC A QTAre S PHESHEA| A EE A 2X 2 sl Aot | et Al=lo| EXiSH=X| Bt
= A 2T REGDOC-2.5.2 (R A EA|H A A IR U A), RD-367 (A RIALE A H A
- 3EHAIFEE SOl =
= 1EHA AE: K| R Z4(REGDOC-2.5.20rRD-367) = 2| = A E, 1971 2| S A E B Y (Focusareas)
o HLXIC| GA O CHHO[SHE FH, 7HY RO XA S0 CiotX| A7 |8 7= 7| HHoj| CHSH O o, 7L REZFR|A |t K| 2Kt SLCHA| 2 740f| Ciot AE
+  9F5000man-hour 28
= 2CHA| HAE A S| 7HE7HE A Of Cif o T A A 2 Al)
o 1EHAHIRtS Yot HR| SHA| T ECH AN B A E =
« 2F9500man-hour =8
= JCHH AE. HAE M SEEK]
o 1EFEA oCHA T IR El S A= TS
o oM AR A2 ER0)| 2t O CHE(CHATZER| A2t A RTEX| 7}+S)
o AHEALES CiotH| &2 AR FRE
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SAXH FHLICES] AP OIS 7} AH Bizt
= FLICFCNSCO| AFF QI

o

o-lyl-kl X~ =|§|'

_O

253 AATHA
MSR, 24 88 F dZ4X, AN HAZ(LEVU UF,, S5 = 5% 0| 2h 15 22 (0 16.4~17.11)
IMSR Terrestrial Energy Inc. N 440/195 SMAA
2702 L4l RO ZoE|0 2F StLte| =M F O] 7 ADMCH S| K| 2 2CHA @2 (1 18.12~23.4)
MMR-5, Ultra Safe Nuclear N R 1CHA 22 (0 16.12~19.2)
HTGR, & & WZI X, TRISO (19.75%),EPZ 2R QI S, EMH A &2 7t 15~30/5~10 71244
MMR-10 Corporation 2CHAH MALS (1 21.6)
LFR, Y R0|LI H Y otg o2 SA HIX| A yo2 AP, I| 5 HH E A (A X &2
SEALER LeadCold 8/3 HeE A 15HA 2R (17.01)
Koo & d2h
ARC Nuclear Canada N N 1CHA 22 (0 17.9~19.10)
ARC-100 SFR HZEXY, 258 = (U-2r), 10.9~15.5%, H A Z WA 10| 20 HF7| =4 286/100 7|28
Inc. 2CHAH MAL S (1 22.2~)
Moltex
Energy MSR, g4 88¢Y WA ALEZ AR HA B0 50| AHE, On-line HAZE T E T, 750/ 300 A 1EHA|, 2CHA YA R AR17.12~)
Moltex Energy N o=
Stable Salt SUHEXMEAE L2, peak LA EHMS TS (peak? Al 750 /900 71t K| At&-gA|Zh 154 2tE(21.5)
Reactor
StarCore N o VDR A H
StarCore Nuclear HTGR, & & WZ XY, TRISO, £ 5IF=FT2H 35/14 HEAEA
SMR 1EHA 3 2THA MH[AH QRN THE B
SMR, LLC. (A Holtec
SMR-160 International PWR, 24 W2, uo2 sz, £ AA AIRS HA R ME 1 8l ELAE 525/160 7| 24A 1CHA 22 (“18.7~20.8)
Company)
U-Battery Canada N N N - _
U-Battery HTGR, & & W2, TRISO & ¢ = (20% O|TH), X[ StLt0| o & K| 75 10/4 JHEHA 1EH A (198 A E), ERE
Ltd.
GE-Hitachi Nuclear N N N
BWRX-300 BWR, 24 2, uo2 B 2 (~4.95%), HAL2 ™ A| XAt a2t 2 870/270~290 SMEA 1,2t E% 262 (20.1~'23.3)
Energy
Xe-100 X Energy, LLC HTGR, & & Y2, uCO TRISO & A 2 AM] (5% = 15.5%), Online & & 2 X & 200/82.5 7|24 1,287 S8 A S (20.7~)
Westinghouse _ . L <)
Micro Reactor, Heat Pipe (ZE}E), TRISO (5~19.75%), 28t 7t /X2, A+ 2 7ts, 1EHA | 7EX| 2 OF0]| Ci 2t submittal
eVinci Electric Company, ~13/~5 JHEAA
FEFTLTIE UET AL X & (‘23.07.05)
LLC
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= NRC,CNSC2| AtE Q5|71 25 H|

NRC CNSC

Outline Combination of existing activities Additional process
Categorized by Topics Categorized by detail of review
Range * Understanding new reactor design

* Regulatory Gap Analysis
* Applicants’ design specific safety criteria
* Follow-up applicants’ solution

Legal binding Partially None

(Topical Report)
Mandatory Not (Optional) Not (Optional)
Costburden Applicants Applicants

o D727 |E2E0=A5HEO| X0 2 ARG 7 2ts =3 T, CNSCE M ZE2 EXHAA
. EEtEw,TR 22 4% E’ﬂ&l%iﬂsmdmg OI+XH SHX|2FCNSC2| VDR HA 1E2H 2 Q1S
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