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 Risk-Informed, P

15696

Federal Register/Vol. 91, No. Sﬂt Munda;r, March 30, 20264Rules and Regulations

23628

Performance-Based HHHE90| M QI JtsM E}Z

Federal Register/Vol. 91, Nol 84 /Friday, May 1, 2026/‘1‘0posed Rules

NUCLEAR REGULATORY
COMMISSION

10 CFR Parts 1, 2, 10, 11, 19, 20, 21,

25, 26, 30, 40, 50, 51, 53, 70, 72, 73, 74,

75, 95, 140, 150, 170, and 171
[NRC~2019-0062]
RIN 3150-AK31

Risk-Informed, Technology-Inclusive
Regulatory Framework for Advanced
Reactors

AGENCY: Nuclear Regulatory

ission
ACTION: Final rule.

reader, instructions about obtaining
materials referenced in this document
are provided in the “Availability of
Documents” section.

+ NRC's PDR: The PDR, where you
may examine and order copies of
publicly available documents, is open
by appointment. To make an
appointment to visit the PDR, please
send an email to PDR.Resource@nre.gov
or call 1-800-397—4209 or 301-415—
4737, between 8 a.m. and 4 p.m. eastern
time, Monday through Friday, except
Federal holidays.

FOR FURTHER INFORMATION CONTACT:
Nicole Fields, Office of Nuclear Material
Safety and Safeguards, telephone: 630—

NEIMA, as further amended by the
Accelerating Deployment of Versatile,
Advanced Nuclear for Clean Energy Act
of 2024 (ADVANCE Act), defines the
term “‘advanced nuclear reactor” as “‘a
nuclear fission reactor or fusion
machine, including a prototype plant (as
defined in sections 50.2 and 52.1 of title
10 of the Code of Federal Regulations
(10 CFR) (as in effect on the date of
enactment of [NEIMA])), with
significant improvements compared to
commercial nuclear reactors under
construction as of the date of enactment
of [NEIMA]."

The NRC initially considered

NUCLEAR REGULATORY
COMMISSION

10 CFR Parts 1, 2, 10, 11, 19, 20, 21,
25, 26, 30, 40, 50, 51, 57, 70, 72, 73, 74,
75, 95, 140, 150

[NRC-2025-0379]

RIN 3150-AL36

Licensing Requirements for
Microreactors and Other Reactors With
Comparable Risk Profiles

AGENCY: Nuclear Regulatory
Commission

ACTION: Proposed rule; guidance; and
request for comment.

FOR FURTHER INFORMATION CONTACT:
George Tartal, Office of Nuclear Material
Safety and Safeguards, telephone: 301—
415-0016, email: George.Tartal@
nre.gov; Elijah Dickson, Office of
Nuclear Reactor Regulation, telephone:
301-415-7647, email: Elijah.Dickson@
nre.gov; Michael Balazik, Office of
Nuclear Reactor Regulation, telephone:
301-415-2856, email: Michael. Balazik@
nre.gov; and William Kennedy,
telephone: 301-415-2313, email:
William.Kennedy@nrc.gov. All are staff
of the U.S. Nuclear Regulatory
Commission, Washington, DC 20555—
0001.

SUPPLEMENTARY INFORMATION:

Executive Summarv

reactors or components thereof should
be regulated through general licenses.”
That E.O. set February 23, 2026, as the
deadline for issuing this proposed rule,
and the final rule must be issued by
November 23, 2026.

In developing this proposed rule, the
NRC considered whether to establish
the rule’s scope within the amended
non-power production or utilization
facility (NPUF) licensing framework set
out in the NRC'’s final rule, “Non-Power
Production or Utilization Facility
License Renewal,” issued on December
30, 2024 (89 FR 106234). That NPUF
rulemaking was primarily intended to
revise and streamline the license
renewal process for facilities such as
research and test reactors and medical

79
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Qo919 EALA(LBE) 178

LBE M™ m2AM|A JHQ

* LBE(Licensing Basis Events): #Xt22| O HA|IE oI5t 312t 7|& &4 {8 E 20I57| 2fsh M7=
LHY ALH ALIE| 2

Sst o= M|A: LBE M™HE PRA(Probabilistic Risk Assessment)E S0 2 AXMEX M M| HEE
SEolte] 2I5]7 7]8tE F=5t= BHE X0l v

« NAA AR HEE 2 F OfL[2t FX| & MZH(LPSD) SEHE Eeoto], 24 590 g 2= FxHe
RIIMA AlLIE| 2E A'BoHof &

« LBE HF: AEE AL ALIE[E 12F T/l BIof| 2t ChEa 20| M| 21X| fF 2 S/
« AOO(Anticipated Operational Occurrences, Of| &2 % 1}x)
« DBE(Design Basis Events, &H|7|=At1)

- BDBE(Beyond Design Basis Events, 2A|7|&X1fAI1)
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F-C Target 54

« F-C Target2| F2|: NEI 18-040(|M XMA|St= 2|A3 S EX|Z, J'E LBE A|LI2| 22| HIEQ} [HET &

tset =& QIX| HESH= 2l&d

-+ ot 71F: OH'E LBE AILIEZ|E XZF0f| & X| FAH(EAB)|M 2| & RRHUZ(TEDE), YRO| A2t P B BIES
LIEFLH= ZFEA|O RIX[A1Z
* AOO: 8 2 W Mietx| & o7 =2l
» DBE: Al A| A H|etX[(25rem) &4 3 A 715 f=d G2t

- BDBE: ZLIALD WX U @12t 52 M= B}

© M5 T SE: MIEDHE A2 B2 M J1Xof SiH, HIE I} IIL W2 ALH0|2t StTiRtE HHE
OFY M[BHAIZ ATISIX| QEE A HH NS T
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- HIE ol ER(AA B2 H 0lF)
- MU FR 5 FARE 221N o4t AlE SEE 21 OHE ALUE| R3S 2155010 CHE AfAC 2 Foto =

M oAtel 2 89S =49
« AOO: Mean Frequency = 107(-2) /plant-year
- DBE: 10”(-2) > Mean Frequency = 10*(-4) /plant-year
- BDBE: 10”*(-4) > Mean Frequency = 10*(-7) /plant-year
- DBA MH: d%|7|&At10(DBA)= DBE A|Lt2| 20|A| Dt E|H %! SR(Safety Related, Q7 2t
A2 M5O 2M 10 CFR 50.34 £4 O{EL.E U5 6H= O] A E

=) SSCotS

=2 25rem TEDE &E 1 rem TEDE &&
9 [Ha [He! 422X ]IK=E (LWR) HIZME 2IXIE, SMR 2 HIZ4LZ
+HIA &8 OIMAH| s & 2X| Hetd HEE &XRE) HIATHS(CHI|) 24 DTt IHIA / A8 22 JIE
D44 Ry 10 CFR 50.34(a)(1) 10 CFR 50.34(a)(1)(i)
—=TTe 10 CFR Part 100 EPA PAGs, 10 CFR 50.160

BXIZHSMREPZ =4 Al) EE=

o4 =4 x P R=1! PS| 71 712t X
KAHA =2 = 71 O] x| " e (Z4LH St O1= RIPB 7—:'"99 Eltl
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PSF2} RSF

 PSF(PRA Safety Functions): PRA 22 L{of|M BfAd SR WES WX|-2telsto| flsh el 2ls,
A I|ALHO|| CHE8H= SSCEQ| M2 FBZE LIEHS

« RSF(Required Safety Functions, 20t%7|s): 2= DBE % 11HI= BDBE A|LI2|220{|A] 10 CFR 50.34
M ot (25 rem)E X2f5HX| EEE EFS7| ol HHEA] —1“—3<§E|01 Fotctn 27 = S PSF

+ RSFLZ ObHM

rH

I SSCE A8t S22 Fofot= 7Kg 2R TEt J|1=0| E
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DBA 4% 2|2(10 CFR 50.34)

[

- XAl 224: 10 CFR 50.34= AXZ 82X Hehdnt 24 5 7tsd= B2toh7| flet g g 2|52 A8

« 25rem (250 mSv) TEDE(Total Effective Dose Equivalent) X[StX|: AfD A & X 7| 8i= A HEE 24A|2t
S22 X| FA(EAB)GIA 2li¢lo] 2= & FRHTO0| 25 remz XA = QF EICH=

2t EICk

» DBA= EXQIIME S HIZL2E E4otH, H|2H A& =& 80| 2% SR 55 ?[7IH2= 0] 25 rem ?|&

2 oiEsfof gt
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F-C Target =41 Anchor 3! #X4|& 2

. Anchor(JI—’.-f—E cO12hHIE 1Y I M2F0.1 rem E=0.1¢Y [[H MEF 1 remQ 2 MH™El 0|= 10 CFR Part 20
Q12+ M2 SHof UR|GHH WIS AFI0| UM T|Z SHz Lijoll M 22| === 8t

* 1rem H#H=ZH(EPA PAG) ol 10"( 1)0|A 107(-2) E20M ZM2 SUTF 2RIS MEX| 10 1 rem &
oA ~EIO 2 H0|= ._"-2-’.%1%7 S

« XA[A S|k EPA PAG(Protective Action Guides)d|| 24 AOO FAHAM = Z2H(MZHE 1 rem O|SIE
X|oto] A A| =01 CHO|L} S CHI|QF 22 2 X 2/ I:II o ZX[0r=2E E(No off-site EP) M| & =5l
= M=k EEE 7?"'
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1E401 I HI
N 10 CFR 20 | Anchor (Per Plant-Y
1.E+00 Iso-Risk Line I
3 ! ear)
u |
I
Q% 1E01 | X4 1 1E+0
u N F-C Target |
L > Anchors 10CFRS0.34 |
W B0 oo Dose Limit | XH™ 2 1E—1
z< |
w5 |
g £ | XA 3 1TE—2
no |
- |
o
RNV S P x4
o | BNy X|H 4 1E—4
| | S
1.E-05 I Objective |
| vidual Risk
(Prompt
«_ EPAPAG XI5 5x1E-7
1.E-06 : Dose Limit
i________________________________l_ _________
I |
1E07 : . A Al - I
1E.03 1E-02 1E01 1E400 1E+01 1E+02 1E+03 1E+04

30-DAY TOTAL EFFECTIVE DOSE EQUIVALENT (REM
AT EXCLUSION AREA BOUNDARY (EAB)

Figure 3-1. Frequency-Consequence Target

)

TEDE M
i F8 oA Y 9jo|
(REM)
01 Part 20 A¢t I|=F K[ oHX|
’ (100 mrem/year) &=
: Part 20 &7t 2[23 22l
(Iso-Risk Line) SX|
: EPA PAG M E H[oHA| ==

92| 9% B4 TfS WX
Part 50.34 A4 7|& At
25 (DBA)
M ot et e
7| MY 2|A3 QHO
(Prompt Fatality QHO) 0|
ar 2%

750
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ret

- dAPSE: AT Y023 ot tH 0| Y U2 2 Of¢f=El= AILIE[2F0] 10 CFR 20 ¢t Lol A HES|
2| 2holy

o HIE AFH =21OI: HIE I} 107(-2) 0|4l BE= A|L2| 2t 2 glo] AHME|=X| I H A0Sl H =HX|7}
F-C Target(100 mrem 2121) of2ljo]| /I XI5t=X| HES

. AOOL 2% H3H|(LCO)S Mot BAH & Mt 25| HHste BASHs 277} &
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DBE(ZAP[&At12) B¢ RSF 4%

- A SEINE AT =8 Soll= BT 1801 HX|THZ2A| Al BtEA] 112430 5h= AF1 S| Bt dS
™otst
o [ |

- SEE A =0l 107(-2)~107(-4) 2He] AlLfE| 2 |12t HES| LHEEIR =X, 222t F-C Target
O[LHRIX] HE T

a

2} DBE A|L2| Q0| H2E 25 rem O[812 RX[317] sl 4BH0} 3He 2|58 RSF2 AMHaIDY,
Ol M4% SSC 2Rl HYHL Y3to| &
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7
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=
<
LIM

2
~
N

10
=

F(Mechanistic Source Term, MST)

23

AL

2| A

XMol|: EX Al A|L}2|2(LBE) 5}0f|Af

25t 7|

12| (First-principles)of| 7|
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DBA 41X ol ctal x| =(SFC)e| A&t

- DBA EZ: DBAL DBE A|LI2|Q0j|M H|QHH HIE2| 7|01E HiXsD X SR S2 7|7|9H2 ALR3L0Y 2415t
HAE AtD HE
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DBE vs. DBA

| LA P SE AFAH 2

DBE (2A|7|&AtH): PRAZ Sl
eallstlc/Mechanlstlc)

SA|E = XSetctn OH-gstH, o

DBA (2A7|=
S0| 2F 2IACH= 2H-gstof] o AHlS2l BZH d

A9| BE HE(SR, NSRST, NST)O|
1=

oA
_°.t
rir
I-II

1

AX0] AIL}2| Q. H|OHK
(Determlnlstlc) =A CHA

DBE @7} (Task 7a)

-

h

DBA ™7} (Task 7d)

1=
Jjo
1A

HI

rot

SR SSC ™

A
oo

& = SSC (Full Plant Response)

= &4 93 23y
M (Only SR SSCs)

rx
o
N

M

F-C Target (21 =0 H|2)

10 CFR 50.34 (25 rem)

1=
oz
IE

Mechanistic Source Term (Z 4t

Ao

Ha4H 74 7|4t (95th Percentile)
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DBAUME S EE

« Step 1: RSF(Required Safety Function, %!-’.“-?_h_?l%)gl Al (Task 5a)
|:

. D E DBE A|L}2|2Z HE5}0], 10 CFR 50.342| M2k S+ (25 rem)E 43811 F-C Target LHo|| {2 7]
O|&fl HFE A| 28HE|0{Of 3t '%|ABtO| 7|5'S E,PO

« Step 2: SR(2HH ) SSCO| MEH (Task 5b)
« AHiE| RGFE S| MO g AsHSt A ol 7|7|5S MEH

E T M- = -1
« A= 218 717] 5 RSFE g £ &8 2 MBS0 SRSSCE &F

« Step 3: DBEO||A DBAZ 2| BiZt (Task 6)

+ AIE| 2} DBEO]| Cifsf L2t 242 FRIX IS H8510] DBAS A4

. SR SSCRF 715+ RSFE ot OFH 331 H| S0 TS 3Thn o8

- HIQFH IS H: S |52 298 4 UL HIQHY 2 HS(NSRST, NST)2 25 JH80HK| %2 22
275
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DBEOG]|X] DBAZS| 0| =

- O|3ol g =g 0|5 (B2fte %70
5t

5k
S 21219 Mgt (SR SSC Only): DBEE HHAL| B E A S (2 U H|2HH)O| 7}SE|0 At E 2t} =
Eff. 2tz} 0| 20{=2| ZE0| M (X F)2 ANAA-H| K522 0|F

=4 7PE§QI B3t DBEE "B & /e1ME (Realistic)'Ql HIFHLIES EX[2H, DBAE 2 2H4dS ettt
HXM(Conservative)' 7174 81 4/2| 95 HHE Q|4+~ MLIStS M H|AtEl MBF2 CIA| ©

o=x
T =
IX1

II ox 1A

- A™WEXN 1! DBA.': HJE(Y:-;)OiI 2t ot d = "otk d=0| ofd
- DBA= §78 DBEQ| A|LIE2|2E 71761 2t H|S 2| d&= &ldt= B™EM EAMo|BEE,
F-C Curvedo| HIx: =2|0j|A] Bi10{L} 10 CFR 50.342| HLCHH StAH|M (25 rem)df| EESI=X|E =0l
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Input from
PRA and LBE
Evaluation

*Safety-Significant functions include
those classified as risk-significant or
required for defense-in-depth

** Only those SSCs selected by designer to
perform functions required to keep DBEs
and high consequence BDBEs inside the

F-C target are classified as SR, All other
S5Cs not so selected are considered for
classification as NSRST

or NST.

1. Identify SSC
PRA safety functions

in prevention and
mitigation of LBEs

3. Determine required
and safety-significant* =

2. Identify and evaluate
SSC capabilities and

programs to support
defense-in-depth

functions

4b. Non-SR 55C function is

4c. Non-SR S5C function
required for defense-in-depth

4a. 55C selected™ ™ to
meet required
safety function?

risk significant?

adequacy?

PRA Modeled
SSCs

(s ~ Significant
\ Related SSCs 2% :

Special Treatment for [

Safety-Significant Functions

5a. Classify SSCas
Safety- Related (SR)

6a. Determine SR S5C
.| reliability and capability

targets to perform

required safety functions

7a. Determine Required
Functional Design, !
SR Design Criteria,
and special treatments | |

5b. Classify SSC as Non-
Safety-Related with
Special Treatment
(NSRST)

6b. Determine NSRST SSC
reliability and capability

»  targetststo perform
safety-significant
functions

7b. Determine NSRST
SSC special treatments

A

5c.Classify SSC as Non-

Figure 4-1. SSC Function Safety Classification Process

> Safety-Related with No

Special Treatment (NST)

bc. Determine NST S5C
| reliability and capability

targets to meet user
requirements

7c. Determine non-
regulatory NST SSC
design requirements
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Detection Systems
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Response Force
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+ Site Conditions
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Molten salt-cooled

® eVinci
® MoveluX

o R

Heat pipe-cooled
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N* of SMR designs
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Count of SMR designs — Second Edition

I Count of SMR designs - Third Edition

Mo information MNon-binding Site owner has  5Site owner has Permit for Construction has
agreements shortlisted selected construction started/been
received completad an the
site
RITM-200N @ HTR-PM
@ Project Pele KLT-405
ME SMRE CHEE  ohm o
L | - | . CAREM
= ——~ ACP100
-T- x %!' E @ BREST-OD-300
® Hermes

Water-cooled @ Gascooled & Metalcooled @ Heat pipecocled @ Molten salt-cooled

United 5tates
Canada
United Kingdom
Russia
Poland
China
Finland
Sweden
France
Philippines
Ukraine

lII-I--

Uzbekistan
Guinea

Slovak Republic
Indonesia
Rwanda
Metherlands
Myanmar

Saudi Arabia
Argentina
lapan

Czechia

[0 4 2x| T T3] SMR 4]

I Construction has started/been
completed on the site

H Feceived permit(s) and or licence(s)
for construction on the site

B Site owner has selected the
technology

Il Site owner has shortlisted the

technology
SMART100

LSMR Mon-binding agreements with site

OWNEr

=]
-

5 10 15 20 25 30
M* of 5MR designs



[$8912 557 8 SMR

I.B.I

Uranium-oxide ceramic

Uranium-oxide ceramic TRISO prismatic
Meolten fluorides

Metallic U-Zr alloy

Uranium-oxycarbide ceramic TRISO prismatic
Uranium-oxide ceramic CERMET

Meolten chlorides

Uranium-oxide ceramic TRISO pebble
Uranium-nitride ceramic

Other

MOX ceramic CERCER

475 (~63%)0]
ME2 Az EfU=S 7%

MOX ceramic

Uranium-silicide ceramic

Liquid metallic U-Cr alloy
Uranium-oxycarbide ceramic TRISO-X pebble
Uranium-nitride ceramic TRISO prismatic

Uranium-carbide ceramic
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M* of SMR designs

Il Ceramics I Metallic alloys B Molten salts I Other fuel form
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[215191 2%} 2 SMR ]

N° of SMR designs - Second Edition (23,1 1)

I N° of SMR designs - Third Edition ('25.2)

Mo information  Pre-licensing Licence Design Licence to Licence to
application approved construct operate
submitted approved approved

ACPR50S SMART100 CAREM @ HTR-PM
BWRX-300 ACP100 KLT-40S
ENTRA1 Energy Plants RITM-200N @ HTTR
RITM-200S ¢ BREST-OD-300
RR SMR © Project Pele

@ JimmyHTR ® Hermes

@ Natrium Reactor Plant ® MSR-1

Water-cooled @ Gas-cooled @ Metal-cooled @ Heat pipecooled @ Molten salt-cooled

[SMRIHZ =2t & A =9t AZE]

Indonesia - 1
UAE-1 Japan - 1
Japan-1 = Finland - 1
Finland- 1 =2 = Argentina - 1
Argentina-1 =3 Korea - 2
Korea -2 f
Russia - 4
Russia-4
fna- Netherlands - 1
Netherlands - 2
France - 8
France -8 Romania - 1
Ukraine - 1

UK-1

Canada-1 Poland - 2

Denmark-1 —— UK-6

Canada - 8

Us-41

SMR 7H &t SMR THA|
7|8 =7t 7|8 =7t
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Count of SMR designs - Second Edition

Non-binding
announcements

Binding contracts

and materials

for services

Consortia or in-
house capabilities
for EPC services

ongoing/
complete

RITM-200S
CAREM
ACP100

BREST-OD-300
Hermes

FOAK construction
construction

HM=

NOAK

ongoing

B Count of SMR designs - Third Edition

% 7

ox
e
=)
I.B.I

[Z712 S5

Unlted States

United
Korea [T

Canada
China
Italy _
Russia  INEEENNNY
Japan [P
Belgium* |
Sweden [
South Africa
Netherlands [
Indonesia
Czechia
Germany
Switzerland
Poland
Argentina
Spain
Denmark
Austria
Slovak Republic |
Rwanda
Ukraine
Q0 20 40 60 80 100
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Global Competition: IAEA 83 SMR designs; OECD NEA 127 SMR designs; 90+ SMR designs under active development - 2050
HANX| = 5-10 designs " =7} global A =0|A commercial winner 7} & 7}57d

Need to be Adequately Differentiated from Competitors' Designs: Any competitive analysis before developing?

Time-to-Market Issue: SMR7ZH'ZO||A St=2 & FX}: (i) AH: NuScale: 203072 /i-SMR: 20344; (ii) H| A+, Kairos:
20304 /7 Skt MSR: 2037'; (iii) SMR 215{7} (Under NEIMA, O|= NRCE risk-informed, performance-based, and technology-
inclusive regulatory system= 2027.12.317X| =&lsj{o} g}

Concern about Limited Domestic Demand for SMR: (i) Korea’s globally-recognized grid; (ii) Korea’s proliferation of large
nuclear power plants (APR-1400) (26 units in operation—25.2 GWe) - By 2030: M2 3,4 27| 44 5; Mot 34 27| &S >
20301 0|2 33, 343 7| M o|d (A5 ¥4 50| 22 X|) > not much room for SMRs
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