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*NEIMA: Nuclear Energy Innovation and Modernization Act
(January 2019)
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iR &5 218-04 (Aug. 2019)

= — B2 480

P8 E — 222 B 4Z (Frequency-Consequence Target)

EONRIRE F N D Z £ LM [R Bl (sAps)

NEI 18-04MDHAE—EE B 1ELSAPsD HIZEED LLER

*

ENRC FRHIH A 1.174

RIE[f75€ (Defense in Depth) &V R V1FHRITE R (Risk-
Informed)

A HTESE X (Uncertainties)

= Bji £ l_ﬁt)] |E'E0) =R i (Assessment of DID Adequacy)
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NEIMAQ #E = @

m KXETRRIZ2018F 128 . BTIAD LfRIZHESE. RFAIRILXY—H
B fIEiEk (NEIMA) BEA[R, MoV T KEEFEAE 20191 H 14
HiICRIEERIZES,

s BAHEIFGEERERERF. SR RAFEOBEKFELSNDIE., NIE
a—)LREEL) DEFERJAOEXIZDULNT., NRCIZHER:

2ELINIZ., ERFERIEFEET] (staged licensing) 2 AL . Y R V1EH

ZERALI/I 74— R - R—ZA DR A Rl i & H MK
[A] ('J'T‘ﬁﬁmﬁ’é‘ﬁﬁ%?'é (strategies for the increased use of risk-

informed, performance-based licensing evaluation techniques and
guidance) map NEI*EiffiL R —18-04

2027F 12 B3ZIZ. HBIF DS/ REBEEICEL., PRICKEL
TR BIBAEA D= D IL—ILEYZSE T St 5(... rulemaking

to establish technology inclusive regulatory framework ...),

* Nuclear Energy Institute (R F AT RILFT—IHE)
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B IHTHEE R 7041 X (10 CFR Part 50, 52) D €D

"Dis-incentives”

g S.G. Burns, Nuclear Law Bulletin No. 99, OECD, 2017.
m 10 CFR Part 50 (BXE&%P) :

BRI LEBEESA VAN TAOtR , EXROFH:
R D= TE M (stability) [ ZFRRE: ERPICHRFBRNERS
N5 Z2LOREDHERODEN. BEEDESE. ..
TR RETOZEZE/ED AN

®m 10 CFR Part 52 (ZFEIR)

BHAY A FEF AT (ESP: Early Site Permit) E5% 5T 2 &2 (DC: Design
Certification). $E 5% = BB —FHEFEE 0] (COL: Combined License) MBS o

DCIZIRZEMLICEMR, T DMt EELFRED Z<Z R
ARSNTEETOE R XRE

n — A .HLLVBLZDIROEER 7O XX Flexibility” XA 8] R,
EX R R 52 A] (staged licensing) DIRAMNLEE N5,
m) NEIMAIZKAHFHLLVTAEXDEIRA

CFR: Code of Federal Regulations
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BFHITRILEL—LNEl 18-04 (Aug. 2019): <D
BIKFLUNDIFDEFRRIR—RZHFET HOD A VEHZEEZRL-
INTH—IR - R—ZAMCHRBEKBFELZWVHAST R

Risk-Informed Performance-Based Technology Inclusive (TI-RIPB) Guidance for
Non-Light Water Reactor Licensing Basis Development (Revision 1, Aug. 2019)

m EERIE MHFZEMLARETODIMIMP*) 1D —IREL T, NEI 18-
04 FEEﬁ% * LMP: Licensing Modernization Project, a cost shared initiative led by
the Southern Company, coordinated by NEI and supported by DOE.

FELGFHFRFAIOER:

EFER R RN—REF D1ETEZF (LBEs: Licensing Base Events, AOOs,
DBEs, BDBEsZF)

BEY. VAT LRUBRBHR(SSCG)DLELEEETESF
ZE B 0 )1 5T (assessment of DID adequacy)
n YR @M S/RONDHNR (risk insight)ZFAL . RRELHY
(prescriptive) 7 7 A—F (LR S%ELY, > RIPB
FaE — 822 B 4Z (Frequency-Consequence Target) {9,

& )
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F _ B. %8R [ & (5)
HE—72E B1E (FCTa rget)
1.E+01 T : .
p— | | n 18/ BHRZERH B (pass-fail
o 1E00 b Iso-Risk Line i i basis)=8Hh DHD TIXRLY:
€ AY V4 » >
2 ! i KENRCERHIHAF1.1740
ys | : | MEABBRRELRAKIZ, YR
[ B~
ub 1z |90 A=y HEENSBLNDERE
QZ il S S SN S = S \\\ - \
5; i %Uzgﬁﬁ F.-I-ﬂi‘llo):-?&/\( Fﬁl, éo
éﬁ 1603 | n 28/ IEERDHR5](demarcation
i S DBE of acceptable and unacceptable
T i o e results)[CAALYSED THELY,
w : Dc.esig'n | \\\
T ) | Oblectve naviasa Rk~ 10 CFR 50.34 Dose Limit: 250 mSV
| | QHO (Prompt at 104/RY for BDBEs
1606 } Beyond-DBE e SR TEY :L —
__________________ T i = I E B #£QHO0: Quantitative
i I o . | T Health Objective (early health
1.E-03 1.E-02 1.E-01 1.E+00 1.E+01 1.E+02 1.E+03 1.E+04 effects 7.5Svat5XxX 10 7/RY)

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

Figure 3-1. Frequency-Consequence Target: 8 : SZ 3 #k(3). — &R INEE
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Frequency dose targets for accidents on an individual facility — any

person off the site Target 8

The targets for the total predicted frequencies of accidents on an individual facility, which
could give doses to a person off the site are:

Effective dose, mSv Total predicted frequency per annum
BSL BSO

0.1-1 1 1x10*
1-10 1x10" 1x10°
10-100 1x 107 1x10*
100-1000 1x107° 1x 107
>1000 1x10* 1x10°

c 1

>

c

% 101

s BSL: Basic safety level

o 1072

>

)

T 103

>

o

2 10+

I5

5 10°

% BSO: Basic safety objective

— -6

S 10

©

o 107

= 0.1 1 10 100 1000 10000

Effective dose, mSv

EEONRBF AR DR LFMEE (sarst)  ©

* Safety Assessment Principles for Nuclear
Facilities 2014 Ed. Rev.1 (Jan. 2020), ONR

The tolerability of risk from nuclear

power stations, HSE: The Health and Safety
Executive, 1988 Revised 1992.

AR TERLVEE R DK RERE
JRIIFIEHETE
AR

)RR BAELT
AEREM. ERAMN
FondsiELLL
HYUE TG
BDHMETESD

Y ROE RN E
NELNIREE
FESEETHET
2

JRIIZZDLAR
JLIZEHHEDREE
FiEIETANE
EATEDIRY

(The tolerability of risk from nuclear power stations, 1992)

8 SEXHR(8) K WERSE . —HBINZE

ALARPZET=I
METE=54%E
1=

|

LSRR D mEE
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Total predicted frequency per annum

NEI 18-04DHEE—EE B 1EESAPsD) B2 LD LLER

(=

s NEI 18-04MHEE—ZE B 2RI, #i1a. SAPsMOBSLEBSODMIZHIET S,
s NEID BE#KIL. XKENRCOEEHEEBIZEQHO) TmET HLIIHES

NTHEY., REHFED/PSNEH(

L EDRKSIEEH) (X, SBOLLTDREE.
DL, [LBRINLHBEEICAS,

1

N

101

~

BSL: Basic safety level

102

103

~ 1
N
\I
N
S
1 ~
| hY

NEI18-04MHEE—22E HIZLR
. DERBEOLE

\;\

104

EEEREEE

10

106

BSO: Basic safety objecitive

QHO: Quantitative Health Objective
(early health effects: 7.5 Sv at 5 X 10-7/RY)

107

NEID BiE4E(EBSOF g B9 A4EHICAS

0.1

1

10 100 1000

Effective dose, mSv

10000
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KENRC HHIH A F1.174
;’%EBHEE (Defense in Depth)k'}xa'l‘%ﬁi-i& i (Risk-informed)

REME

n EEREIL BBECABOIRSAEWVCBITSIAEESETERT 57
HDENEFETHo=L. SREHOHYRITHTHAD,

m FFIZ, TRED (unknown) ] T 12 E 41 D (unforeseen) JIEIEAH=X
LAOFRHFEEFSH(potential) i
CEEEBTHLHIZENT  oan
HBDo P ———

regulations unless it is
explicitly related to a ]

o BB, ThORIRMOIR | EEEE ]
NETRBEESA T D
DT, PRAZT DD T Y
SH B CTERRTELEVD a0y
5TH . o

measurement strategies
to monitor the change.

BN

2. Change is consistent
with defense-in-depth
philosophy.

REME

3. Maintain sufficient
safety margins.

Integrated
Decisionmaking

& i (P

N

4, Proposed increases in
CDF or risk are small
and are consistent with

the Commission’s Safety
Goal Policy Statement.

Regulatory Guide 1.174: An Approach for Using

PRA in Risk-Informed Decisions on Plant-Specific " 1 Princioles of Risk-inf 4 int W .
Changes to the Licensing Basis (Rev. 3, Jan. 2018)  "'8Ur€ 1. FrINCIpies of Risk-Informed fntegrate slonmaking
JRAVRHMEERALE-MEERREICESTSH5RE
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ONBA Japan., BHElHMF1.174 €D
EE$ HAZ 25 (PRA) D A FESES (Uncertainties)

2.5.1 FHERIDE2A4T
B EODRATDAEESHNPRADFERIZEHELZ RIF T DINSA—
A—AHEES, QETIVAHEES, QELICHEH I HEES

SEESICEAH S A THEES (Completeness uncertainty)

p [RAREESNITFREESITIEGL BELTWADN\Y—FDEiFH (
HE., ER. ... N2EDNTF—FEH/A—LTLVZL (scope
limitation)&ELNVD ZEIZT TN,

n FERMIZ.TEQYRINEZIZHEET AN BT EREESL

%% (uncertainty about where the true risk lies)

N —FOFHREFEDIMET ILAGEL., HBULIE. KELEF
BEIZTFIIOLIEESE
mp [REMHBICERZEIRE,

Regulatory Guide 1.174 (Revision 1, November 2002)
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REHAF1.174
= BHEE@:‘E'U”E@ =0 i (Assessment of DID Adequacy)

R RN—ADEENEENEICEZ 6 EEZFTMT 5-HIZFE
Jﬁj—’\g?ilﬁ-

1. BEIDSEI7E/\T2 R : Reasonable balance among the layers
2. REREICBEITKREFLGOD GRETXIIGZES) :Adequate

capability of design features without an overreliance on programmatic
activities as compensatory measures.

3. ZEM., Mk, SHRMEDRRE: System redundancy, independence,

and diversity

4. B EREHE (CCFs) [2%9 P55 : Adequate defense against

potentlal CCFs
5. Z&/\)7 D#EFF: Maintain multiple fission product barriers
6. ABBERIZ%T HFHEE : Sufficient defense against human errors

7. TR DHRETREEDERADFEE :Meet the intent of the plant’s
design criteria.
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TI-RIPBIZA T4 ELTEIKH ? av

n YZRJ1EH;EH (Risk-Informed):

PRARUEDEEREN, FHEESHENTEFL...  TIROBRHIEK,
RO FIZEOLAIFAVELGRZEMREDHIFICFIATRE,
KEINRC HEZ A X751 (PRA)RY) & —FEER()
B /I\NTH—T A -AN—ZX| (Performance-Based):
&T:HI e 5 (measurable)ﬁﬂi%ﬁ§ B *E%E&Té:&’&ﬁi*ﬁbs Elﬁ
D=-HDFEICBEBREZE A5, FRERI (prescriptive) TIELY,
{5 : 10 CFR 50.56 Maintenance Rule, July 1996)

SECY-98-144, White Paper on RIPB Regulation, March 1, 1999
Nils J. Diaz, “Realistic Conservatism,” April 16, 2003

n JREZERIFLZELY (Technology-Inclusive):
WARRIZ,. Re L EERGNMPR A EOF OB IICERIE,
)RR ]. [ ZEHEOEYIEIF

W (2t TATELTEOEMNE, YRVFEED R EESMKE?
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SE ik a2

1. U.S.NRC, Report to Congress on Increasing the Use of Risk-Informed and Performance-Based
Evaluation Techniques and Regulatory Guidance in Licensing Commercial Advanced Nuclear
Reactors, Enclosure 2, July 19, 2019.

2.  U.S.NRC, Draft Regulatory Guide DG-1353, "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 Reactors”, April 2019.

3. NEl Technical Report 18-04, “Risk-Informed Performance-Based Technology Inclusive (TI-RIPB)
Guidance for Non-Light Water Reactor Licensing Basis Development,” Report Rev. 1, Aug. 2019.

4. NUREG-1860, “Feasibility Study for a Risk-Informed and Performance- Based Regulatory
Structure for Future Plant Licensing, Vol. 1, December 2007.

5. Stephen G. Burns, “Reformed and reforming: Adapting the licensing process to meet new
challenges,” Nuclear Law Bulletin No. 99, OECD, 2017.

6. U.S.NRC, Regulatory Guide 1.174, “An Approach for Using Probabilistic Risk Assessment in Risk-
Informed Decisions on Plant-Specific Changes to the Licensing Basis,” Revision 3, January 2018.

7. Final Policy Statement on Use of Probabilistic Risk Assessment Methods in Nuclear Regulatory
Activities, Federal Register, Vol. 60, No. 158, August 16, 1995.

8. AMERIE. ICRPEIERUEESAPIZEITA)RAVEROEARMEZA. RFHELEEESR.

EXR[EFE2-35., Fr23F2H26H.
https://warp.da.ndl.qo.jp/info:ndljp/pid/2617010/www.nsc.go.jp/annai/kihon22/gensoku/20110302/siryo2-3.pdf
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R
(Q. M(:Ea&eiat‘;ljaeg ?qu rity @

(%) ZEEBEFOER

BEEE (W E) FTTDEEE Bk
NEI (18) Nuclear Energy Institute (RKED)EFAIRILF—HBE BFARESH. B ToO0=T7I)T%
. RZ2-HERAT. FEBEARECERSN., RFOEMERICETOIBRILE
FOFHZEITOTLND
ONR (1H)  Office for Nuclear Regulation (EED)EFHRHZE, EERRFHEXEDRZERAFNZTIELIT IBANSHIL
L= %

SAPs (1H) Safety Assessment Principles (RE®)RFH& 2R A

NRC (1H)  Nuclear Regulatory Commission CKE®D)EFHBRHEESR

DID (1H) Defense in Depth FEME, BEMERICANLGZBOXMKREABL. MDD TNTNDEBDOXIEK
EEZHEE MODRETORERICHFLAVENSIBZA

CFR (3H) Code of Federal Regulations CREID)EMRAE, EZREICEDERESNEMBRHENZNTFEICELORK
XAELT=H D, ST IEME I D DIRFE. RFIEICEDGERMBRHEL T,
10 CFREMEIEND

AOOs (4H) Anticipated Operational BEHORBLBEE L, #BROKECEREORBELEICL>TIIUE
Occurrences NEBELREBLELGLLIG. BHMTHICHAEIYSIH5ER

DBE (4H) Design Basis Event R EERR BT OEEOREHRFEEDFMCE->TEEINSGIER

BDBE (4E) Beyond Design Basis Event R EESRTBALOIER

SSCs (4H) Structures, Systems and BEY. AT LRUK SR
Components

— Effective Dose Equivalent(58) EME=LE

EAB (5H) Exclusion Area Boundary ERFEREFER

PRA (8H) Probabilistic Risk Assessment R XYL

CCF (10E) Common Cause Failure HBERBE BEHORFENHAIHBORAICI >THIZEGHONTLES&

PYAL (i
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