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[1] USNRC, 1986 Safety Goal Policy Statement, Federal Register 51(162): 30028-30033 (1986)

[2] Risk and Performance Concepts in the NRC’s Approach to Regulation https://www.nrc.gov/about-nrc/regulatory/risk-informed/concept.html
[3] USNRC, White Paper on Risk-informed and Performance-based Regulation, SECY-98-144 (Revised, 1999)
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[2] Government Accountability Office (GAO), Nuclear Regulation: NRC's Efforts to Ensure Effective Plant Maintenance Are Incomplete, RCED-91-36 (1991)
[3] NEI, Towers Perrin report, Nuclear Regulatory Review Study (1994)
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Effective Plant Maintenance Are Incomplete, RCED-91-36 (1991)
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1) HBRFEFEREE | Government Performance and Results Act (GPRA) of 1993

Public Law 103-62
103d Congress

An Act

To provide for the establishment of strategic planning and performance measurement Aug. 3, 1993
in the Federal Government, and for other purposes. [S. 20]

2) BURFRERRIEARIEIE : GPRA Modernization Act of 2010
Public Law 111-352 e - o
111th Congress

An Act

Jan. 4. 2011 To require quarterly performance assessments of Government programs for purposes

of assessing agency performance and improvement, and to establish agency per-
[H.R. 2142] formance improvement officers and the Performance Improvement Council.
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The Future of Reactor Regulation

Good morning. I am pleased to be here today to take part in
the seventh Regulatory Information Conference. This conference
continues to provide a unique forum for the NRC and all its
reactor licensees to exchange views on regulatory issues. We
value this opportunity for open communication as a key to our
common successes. At the end of my presentation I would be happy
to address any questions you may have.

I would like to share with you my view of the future of
nuclear reactor regulation and the industry's key role in shaping
this future, in light of four factors which shape it:

But, as I have said here today, Ehelchangingilicensing

are both

impelling us toward further requlatory reforms. Most of these
reforms will take the form of

. The success of
these initiatives in establishing a clear, safety-oriented
regulatory environment will depend in a large part upon industry
support. Industry leaders must work more closely with us to
reform existing regulations and must improve in early recognition
of emerging generic problems and in prompt generation of
solutions to those problems.
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o TMIEIRZDBEIFHRZIRGEITRIEA. 1990FRICIFIRSOFHEEZEL, BEFEDETOBRBED
EEXZH U=,
s SREILTABRRIFEZRMNREE LE-EEAELS - A VTF VR - ZENEDOREIGHAEREDIEEIZ,
o ERIFH (1985F T —E RNy HHKELEZI, 1989F Vogtle[RFHER U 5 LFERE) OEE,

2.EERAN L DFHIEREEKR (Towers PerrinfRGFEFIT K Y)
s EXEFEHMNSIFEARIMIRLEZFHEOSWVRFERZKRKOBLIENTE 1=,
o FRE[AYLE (Prescriptive) FRFIE. HINEFCPEENXEZHZFHEEL TS EDHHEIAEI - 1=,

3. BUARHY - HIERIE
GPRA (1993) %G &EITK Y. FRBRER - SHARERIEZRD HERBERICEEINT-,
EHEE=A°GAO (Government Accountability Office) ZEM S . NRCOBHID—E M - FBAK - EEEOERIARO ST,

4. fI=WEFRE L RBATERED /NS VR
— A THEN L DIMFIMILIZD /NS > X3EHE : POGO (Project on Government Oversight) (L. RIPBOERAMNERZE
DICEZITETCLLELDLZEERL. TROERE - RE~NDBEGEROERFEZRDHT=,
(ZZE ¥ : https://www.pogo.org/reports/who-hell-is-regulating-who-nrcs-abdication-of-responsibility)
RIPBIEX. BEZHRBEEMTIEAE L. THEM% - B - EA%ZHEA LR Z2HaRISH L TTRIEA,
lvan SelinlX, RIPBADITE TEELGNSVADIER] ERTFLT- .
“A sophisticated attempt to strike a crucial balance: industry interests for flexibility and economic competitiveness and the
paramount concerns of public safety advocates.”
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« ASP (HIJKEZREF{M. Accident Sequence Precursor) A4 5 L
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Flexible Coping Strategies) DB A7 E

ZZ&%| : [1] R.S. Denning and R.J. Budnitz, Impact of Probabilistic Risk Assessment and Severe Accident Research in Reducing Reactor Risk,
Progress in Nuclear Energy 102:90-102 (2018) [2] NEI 20-04, The Nexus Between Safety and Operational Performance in the U.S. Nuclear Industry
(2020) [3] J. Gaertner, et al. Safety and Operational Benefits of Risk-Informed Initiatives. An EPRI White Paper (2008)
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> XD RTEIRY - RECAIZFRF (Early Deterministic and Prescriptive Regulation)

> 19944 ~19994F : PRA EHE 75 > (PRA Implementation Plan)
« 19954 PRABX 3k 7= BH
« RIPBOEARRAIERT A FAR—/3— (19995)

> 2000 ~2007% : VRV EHRFFRAL-HBHERTS >

* Risk-Informed Regulation Implementation Plan (RIRIP)

> 2007F~|E : VRVBREFALEZNTFA—TURICEDILKTIY
* Risk-Informed and Performance-Based Plan (RPP)

SZE ¥ : [1]).S. Walker and T.R. Wellock, A short history of nuclear regulation, 1946-2024, History Staff Office of the Secretary U.S. Nuclear Regulatory Commission (2024)
[2] History of the NRC's Risk-Informed Regulatory Programs, https://www.nrc.gov/about-nrc/regulatory/risk-informed/history.html
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1986 & ZTEHERFEH N 20004F Reactor Oversight Process (ROP) & A
19874 NRC & INLAYPRAFEHTY 7 b2 = 7IRRAS (SAPHIREDHEIE) B
FEHR
19884F + Generic Letter 88-20%H . IPE (AR 75 > FEE) &1L  2000F/H]  PRAIGHYLEK : RG1.200. XK KFH#E (NFPA-805. 10 CFR50.48) . SSC
c NI T4y FIL—JL + FEEESH%E (10CFR50.69) . ECCSTEHE (10 CFR50.46a) 7 &
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SEEH [1] Use of probabilistic risk assessment methods in nuclear regulatory activities; Final policy statement, Federal Register 60(158): 42622-42629 (1995); [2]

H.P. Nourbakhsh, G. Apostolakis, D.A. Powers, The evolution of the U.S. nuclear regulatory process, PNE 102: 79-89 (2018); [3] W. Keller, M. Modarres, A historical overview
of probabilistic risk assessment development and its use in the nuclear power industry: a tribute to the late Professor Norman Carl Rasmussen, RESS 89: 271-285 (2005)
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1995 PRAGR R IR EBH D F5:M

AfH : 199554 8816H

(1) The use of PRA technology should be increased in all regulatory matters to the extent supported by the state-of-the-art in PRA methods and data and in a manner that complements
the NRC’s deterministic approach and supports the NRC’s traditional defense-in-depth philosophy.

PRABTDFAK., ZFDFELT—FICEMITONLEHT, IXNTORFBFBICEVWTIHLRKEINERNETHD. TDER.
PRAIENRCOER DRFERUT 7 O—F ZfE5E L. BRFICNRCOIGHEA: REMNE] EXE XA DM TERAINOIRETH D,
(2) PRA and associated analyses (e.g., sensitivity studies, uncertainty analyses, and importance measures) should be used in regulatory matters, where practical within the bounds of the
state-of-the-art, to reduce unnecessary conservatism associated with current regulatory requirements, regulatory guides, license commitments, and staff practices. Where appropriate,
PRA should be used to support the proposal for additional regulatory requirements in accordance with 10 CFR 50.109 (Backfit Rule). Appropriate procedures for including PRA in the

process for changing regulatory requirements should be developed and followed. It is, of course, understood that the intent of this policy is that existing rules and regulations shall be
complied with unless these rules and regulations are revised.

PRAR K VBLET SR FEMEHT (. REMET. FEESHEN. EEETM) (X. ERAAETHY . M OEMHWNEZLENRO N LEE T, BT
DIBHIER, BEAHA K, AR EDEHN., GoVICHEFLEBEDEREBTICHE S BAELGRSTHEZEEIL - BT A5-HICHWLNERET
Hbd, Ff-. BLEIZIE LT, PRAIZ10 CFR 50.109 (/N9 T 4w MIL—JIL) IZH - EBMBERDIBEZXIET A=-OHIZTHALVLNEZRETHD,
HEERODEE IO L RICPRAZEHD=ODEYEFIBZREL., TNITHIRZTTHD., Bifi. ABKDOBE(X. BIEDRALHRHX, 1=
EZPRAIZK » THEIHEMNTTHOhAI=ELTEH, ZFALOAERICHRESNLG VL EYSIESHEEETFINLG TFNIE L S AL,

(3) PRA evaluations in support of regulatory decisions should be as realistic as practicable and appropriate supporting data should be publicly available for review.

MHNHIM E RS -0 DPRAFHEE. FIRELGIRYBEEMTHY ., D, TDRMELGLET—2IE, LEL—D=HIZ—HRIC
NHEIANE,

(4) The Commission’s safety goals for nuclear power plants and subsidiary numerical objectives are to be used with appropriate consideration of uncertainties in making regulatory
judgments on the need for proposing and backfitting new generic requirements on nuclear power plant licensees.

NRCDEFHREEFMDLZLEBEERUVHBMNAHEBREZX. 1t AREBEEICHT 2T RBHUERDIZEEXIT/ NV Y
249 FOBEEIZODDWTORFIHFEZITORIC, FEESIZEVIZEE L THWSRE,

Use of Probabilisitc Risk Assessment Methods in Nuclear Regulatory Activities; Final Statement; Federal Register / Vol. 60, No. 158
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PRA Models Are Wrong, But Some Are Useful.

"All models are wrong, but some are useful".

- George E.P. Box, a British statistician
who worked in the areas of quality control, time-series analysis,
design of experiments, and Bayesian inference. He has been
called "one of the great statistical minds of the 20th century".
https://en.wikipedia.org/wiki/George E. P. Box
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SZE&%$ : [1] USNRC, Individual Plant Examination Program: Perspectives on Reactor Safety and Plant Performance NUREG-1560 (1997);
[2] Idaho National Laboratory, PRA Basics for Regulatory Applications, P-105, USNRC (2016)
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AEIZE T HPRAGFRAZREL -G ER

1. EXSEHMZEMLET HERMBEOIXK

o TMI-2EE# (1979) : NRCIZPRAZ I R VMDD FE & L TRIBEA,
« Fy¥LIUUvY—BH (1986)

v NASAITEHE. KEEXKDFMEAF DDA TIEFT+RTHSZ LT,

v PRABAIZKY ., B LTHAKGFECEEESEZEZNDERICHIET HLIITE o1,
* ChernobylZ&=# (1986)

v KEDOEIX. HERNDOWHAEIF - == EMRICHPRAZERT SEIZTHOT-
- BEE—EFHREMEBN (2011)

vV NEEZR GERE-HE) VRV DEEEFEE LT, PRAOILGKRER (JF(CLevel 2&3 PRA) MHEHE I T-
2. HIER] - E&iﬁﬂ@tﬁfﬁ?ﬁi L

* DrelfiEFE (KREZESR) . BER/VATLAD RAVFHE (PRA) EH
3. Bftey - *i‘“‘El’J?ZLE 5 E A

o YRVEHEFEIC T HIEELZEADERE (Regulatory GuideX°ASME/ANSDIEEE DEFL E L EHY)
« R TEMERGEHEERSEMOE R, PRAFREHTY —ILORFE

4, BEHTLy I v—LRMEDER : [EEMNLGZRTE] & TOX MHE) 219
B. John Garrick (2014):

» The main reason for signs of more rapid engagement of risk-informed licensing practices is that the NRC now has strong advocates
of the PRA thought process at all levels, including the staff, the ACRS, and the commissioners.

» For PRA to reach its full potential in terms of benefits, it is essential that the industry recapture the leadership role it had in the
1980s. The plant owners are the real plant experts and are who we depend on in the event of a severe accident.

ZZ&%} : [1] Idaho National Laboratory, PRA Basics for Regulatory Applications P-105, NRC Professional Development Center (2016)
[2] B.John Garrick, PRA-based risk management: history and perspectives, Nuclear News (2014)
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KEINRCODRIPBRT A b N—/\— (1999)

RIPBDRTA FR—IS—[F, FREDADTFUORIL—)L, RFFEHRTOELRX (ROP) . SSCSEEEHFE
(HE &Y. RfF. 3B . RESIZEEDRF TOT S LANEEN->TULN , BRI DHIEMNLGEER LGS

ZZ &%} . USNRC, White Paper on Risk-Informed and Performance-Based Regulation, SECY-98-144, Revised (1999)

o

JROFEREFTR LN +—< U RIZEDCRE (RIPB) DES

Stated succinctly, a risk-informed, performance-based regulation is an approach in which risk insights, engineering analysis and judgment including the
principle of defense-in-depth and the incorporation of safety margins, and performance history are used, to (1) focus attention on the most important
activities, (2) establish objective criteria for evaluating performance, (3) develop measurable or calculable parameters for monitoring system and
licensee performance, (4) provide flexibility to determine how to meet the established performance criteria in a way that will encourage and reward
improved outcomes, and (5) focus on the results as the primary basis for regulatory decision-making.

C-N = EEEFMA

1) EEGQFI~ADERIE e NITA—TUAREENDEAT S ELELIZ, FHEE
2) H&HMFFEMDEA 2ZFZTFTER - EMHERIICEAMEIE L, FRHIFIEDFE
3) AIERIREZAEREIRIEEDRTE NI A —V VA EZTEEMIZEE . SREAME & —BE M FER,

8- BT RIE (B MR, RERBLE) £BA, - RROFERRRICELD. HITEF - ABOREIS
5 REMEOMS . TESEET B OFLEREER, KB 2HMS,

[TE D BEMREHRZER, « TEEMFEICE Y. MFEMRRICESNEYRY
5) WMREROAHER : HHlDERZE [F&I TEHEL. TR EEOE®ZEFIGEET D

EHEWVSKEER] ITEE. ENEHLIT7T VU FALEEK,



Risk-BasedFi£ & Risk-InformedF £ EL#§

)R EHREFRALZFE YR IZEDLFiE
(Risk-Informed Approach) (Risk-Based Approach)

EREIRTEDRHL PRADEEMGE Y RV EHRE. TEMH YRHVEEMOTESHLEER (HE) OH
BT ORRERMIAN R A HhE T, B/ElLE  (Ti&kILL T, RE LOHPFOEEREE
NEBRREZXET HFE (RG1.174) ToFE
«  PRA+I ¥R+ EERiXER

TERDBHIHEL ORR  fERORERTM. REHEEFAEE  MRORTEHTME. REBHE L HEE
ZEUICHEAAN, FERMELESHEZE HABERIN, 'JZO?a#“i)\ SRS SA

v BEETEAF LY
NRCD A &t NRCIE. RIPBFZEDND—E L LT, IEXIZ  NRCIE. JREFIEOE—DEE LT BI(C
EALTWS (IR EYIEBHE L TLYS
> <

HERDIRE W FIE VRV Gz ERALEZFE JRAOIZEDLKFE

Deterministic Risk-Informed Risk-Based

ZZ&%} : [1] USNRC, White Paper on Risk-Informed and Performance-Based Regulation, SECY-98-144, Revised (1999)
[2] G.Apostolakis. Importance of risk-informed, performance based regulations, Workshop on Probabilistic Flood Hazard Assessment (2013)
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_ Prescriptive & Performance-Based /&

llllllll

1i’f§fEEEl’]
VS TERERRERY

RMF DR

4/ —X3

K3htE
RENDEAREL
)V —AD&EHF

> Performance-basedFEIENRCIZE 2 THLWED TIEAELY,

EFLVLWHMZEZERT 5=HDFHRELT,

HARIETORRIZCEEFNBZIREHETEDH

ﬁﬁs TH. RIFTATSLEREZHTET %,

‘ ni‘ﬂﬂ JEanﬁi'E\
73"t7&t THE

RIR - RER TEHRESTORR] NPDLT
HY. 4/ —RavhghliFonhs

BF=%%] ELIXERSHL
HRALNENFE - EEFHMITRE
BEEEICMDLITHE

ABREARE., RIR

AIERTREGHER - BRENERSND Z EICEEZE D,
%hb@ﬁk%’é FAEHDFERICONTIE., BRRHEEC
FUELDEKEZEZEZ D

BAfE7Z: B4E (performance objective) & &M ;HITE E 4 %12
7N

EERDMREZ MIEERL. REBIZDRIFE, 1/ —R
avhEMEINS

BRETREMEEI. MREIEEEER
FnlE S EXEDRBNZHEIL (BELEFZORE)
YR - BEEE(CE L TEARILATRE

FlZ X, ZEESIXLIAET. 10 CFR Part 20, 50 (

AT 3B, T8I RUAA > TF 2 RIL—JLIOCFR50.65) . 60, 61T, ZDFEXEEHRIA L=, I,
10 CFR Part 60 % #1739 AFRIZ(L. PrescriptiveF % & Performance-based FiED XTI A FIl 1 Z LLEIRET L 1=,
10 CFR Part 20: TSI #RBHEIZ %

10 CFR Part 50 ({1§% J.

10 CFR50.65: X A4 T+ 2 X J)L—J)L
10 CFR Part 60: & L N)LI ST 4 B Z W ith 8 AL 7

10 CFR Part 61: ST BEE it LA 5

A7 3 B BKFRFIFRMNASFRRHER)

}Land DisposalD 5 14 2 A EH
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> NUREG/BR-0303TIl&. FRFHIFER T &R
R#itz2 5HZEFEZE (Objectives
Hierarchy) Z#EL. TEZITENTZT
DHEREZERL., TODERZTE SIS
Bh] EARRMIZERETEZIL—LT—
&L TWLWS,
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KENRCD Performance-Based#R #ll ) B 1Z [ & 8 1% (NUREG/BR-0303)

Goal PUBLIC HEALTH AND SAFETY AS A RESULT OF
BREE CIVILIAN NUCLEAR REACTOR OPERATION
Fundamental
Objectives Strategic Performance Areas
% (] &
%ﬁIEE P2 S
X
Cornerstones
—r—
Means +++$
ObJ,eLCtIV;S Key Attributes
FEHEZE
—r—
AdAA

Performance Elements




IRER RSP - Compliance # Safety

REALISTIC CONSERVATISM > IHEMWLRTHEDERE
‘ o * Realistic: YJIBFOEBFREERICEDE, EREDO ) X7 IZENL f=#Ik7,
Remarks of Chairman Nils J. Diaz e Conservatism: + 9 HEET— U EFER L. B/NEEE - @A

United States Nuclear Regulatory Commission

DWWINLEITD,

before the o [R3X : Iam using “conservatism” in the sense of preserving adequate

safety margins, and | am using “realistic” in the sense of being

anchored in the real world of physics and experience. Our objective

Washington, D.C. should be to regulate in a manner that corresponds to the actual risk
April 16,2003 presented, and that must be realistically conservative.

NRC Regulatory Information Conference

> DBRHEBEBELE LTOEZRE, X2 LOEEEASVREICREEVMERIENZE5R 5 &,

> BADOBMIX, EEFED) RJIZHIET ABHZEITO &, TNHAEEMLGRFEISEVLGLD, B/INERFAITLARORZE
ZZMH L., BRERHITIRELICEEHLLEVIR FOEBMEEBERIZH-5T,

> R RIBEREFAL-RFDIZEEZETH =M., SEVRIBREFHALIZ/NTA—T 2 AR—X (RIPB) HRHID
RIEETH S,

> NIA—XUVAR—RBHIDORZRBRDHIIA A T F 2 AIL—IL, COFBEITIE, AIZLETFNIELZRSHZLVNEZEELT
WBH., EQOLIIZLEMTNIXLE S LD (how it must be done) [FFRE L TULVALY,

> CZ OB, FZEFIENEE [Cflexibility & innovationZF £ 1= 57,

> 2002ZEMDavis-Besse IncidentZ &M T D L, BFNTEDNEREBRDOOESZ EIETEALY, DavisBesseld, &I
ZRERDAELCEHZRNEZETAHALEOLEERZTRTEDTHY ., TAAKYERLZEEREIZEC, (DavisBesseld
ROPTH J—2ThHot=0 )



=P/

B KEEREFHARAWDEEZ L 1990F R ICEMm L =338
BE7T0—FDEE GREM®RM > JURIER)

1990F K : BKIFFEEDE X, T2 - IEMOMI~NDESE
iRBAMD B # : RIPBIRFINBITOE R ESME

. RIPBIRFIANTEZIT : VRAVBHRZEFAHALIZ/N\TA—T O RXIZE DK BHEA
1995 £E PRAI 2k 7= BH

INTAF—TRIZEDLIREDFEE

RIPBFART A FR—/\—

SREADEM : RIPBIRFINDIEITORNEE L TPRAKITOREAE LK UMD R H % & DHER

. RIPBERHIZX A BHEFELG/N—V ETOERDSHT
e AYTF2RXJL—JL (10CFR50.65) DZE
ROP (RFIFEEHR O R) MEALEN
RBADBH : RIPBIRFNIEBEL-ZF2BHEZDHY S (BEDEREHEE) RUMEBEDFEWNA
.2 ED
- ZTEBEIELRIPBIRHEIDHENE S
v DRV IEROBERETHEEMEDTRL
vV AT —REDEFEEEETRK

RTEH VRO EEEREE (RIM) BN RATLMEREIEE (MSPI)
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KENRCD A A T F A )L—)L (10 CFR 50.65)DHKE &Fiz

19804 1% FENRY SLEHENZE  REOENEN TS FOREEICTARTH S EDRENED LNT=,
19854 > EARKDERLREODEEMZZEZTHYICLT-,
c T—EANYtEDOFIKIELZEE (Davis Besse loss of all feedwater event) : £ - #HBEIFAKAR Y TOFE S OEREHEMN
FRRT, EXERTEIOEREEL T,

1985-1986% > Maintenance and surveillance program (MSP) : RN DRTFEREZRAE LR DR M F R ETELE,
> NUREG-1212 “Status of maintenance in the U.S. nuclear power industry” : {R5SFDENEICET HEKRLGERE N T+—<T R
fLY RAHAR. VRAVEBREORIN., IRAREREXRDFH) T,
> 1986 FZ' £ FHZH %= B
19884 » Policy statement on maintenance of nuclear power plants : RFNREFIFDEZEEIZAARTH S & LS L5 FHR,
19904F » Process-oriented and performance-based rulemaking packages developed
> GAO/RCED-91-36 (United States General Account Office): NRCD 75 > MEEFNEHRICE (=B HIEF+45.

19914 Performance-based X 4 > 7+ > X JL—J)L (10 CFR50.65) % %€ .
(a)(1) FXEE(E. BoREIT S NEBEFEI [CEL L. BEY - R - BIBFOSCS)D/N T+ —T U ARIEKREZEER,
(a)2) BENERTETHRITNIX, BUIHEFNEKEEL 5,
(a)3)BEUIEFHREIZL Y BEMNERTENIEL, BERITERINLL,
19934F > EFRFE{ANUMARC(NEIDHITE)ANUMARC 93-01 “Industry Guideline for Monitoring the Effectiveness of Maintenance at Nuclear
Power Plants” & 1T : Maintenance RuleDE (2] [T7- BRI A HER/ Z IR,
» NRCIE. RG1.160ZF1T L. NUMARC 93-01% &2,
> 10CFR50.65%THIE : FFliffifmZE MEEl Mo MMM YA U TE (L4 BZEBAGL) | ITERE,

19964 Maintenance Rule & IE X 1T,

19994 NRCIZEI#R B (10 CFR50.65) Z®IE,
(a)(4) RSTEXDEMRAIZ. EEICHESVRIDELZFZEHE - BT 52 & &5,
> Zhizk Y. EIFREIE. RIPB: Risk-Informed and Performance-Based Rule}REIDHEF| L REEDIF 5B LD IZHEoT=,
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KEINRCD A A T F2RIL—IL(10 CFR50.65)DH/IEBHDER

10 CFR 50.65(a)(1) BXIMEZEMR : WRELLIEFEEZRBEY - AT L - 35 (SSCs) DEREE-ITIREEZ, FEENKREL
FEEICES LTHEMICERLETAEES G, COBEIR. RELDBEREICRE 20O THY . AIEELRY X
REKDEGLEBRELEESINDIVENH D, BEZTEHIGESE. BEREZZE LB TNIELE ALY,

BREEHEON T+ —T UV AR—RB7TO—F

BiZRTE L ZTDERIKRDER
10 CFR 50.65(a)(2) AXHLZFHRE : UL FHREICE Y., SSCSOHEREPKENNRMICEEINTIVNS Z L FEAT
ZRGEI1IZIEX., @QA)ICEISBEMLTERIFTEZEIND,

HMIEX IS &L Y FHGERETER

HIEHEREOFILEEQOREZEZ-IGEO. BYBRLOBERBRINIELE LGS, QQUDERICEIDHELHD
10 CFR50.65(a)(3) EHAFEME /NSO R : FEEIT, DA ELBRBRMTE (RRX240AMMR) 12, BREZOFEME. BEHR
TEE. PHRETOVSLOZ UM ZTEHMICEE LA TFNIELZ S, RSFIZCE > TSSCHERTEEE LD URT E.
EEHCT=-ODRTFEDBTINS VR EEDILENH S,

RTFICKBFERAEMEEEERLEEDNT VR

ERERDELIFERD
10 CFR50.65(a)(4) WRIVEEHE A A O TF O RADER . RFEXEDEMERIC. TDEEL BT )XV DEBEMEEE
i - FEELABITNIEGE OGN, ¥FIZ, EERSINELET HEEICURINEE SO, ZFHID) RV FEEATARTH S,

RFEXRFID) RV E EEDEFIE

JROBEHRERAWNERFRTO2—) VT DER
10 CFR50.65(b) AIL—ILDEASEHIILITDO LB Y

T ERBEEDSSCs (Safety-related)

MIEICK Y REHEEICEE LT B X 5A[HEE D H 5 IER 2 BEESSCs
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(b) W FAEEF DIFTE (SSCSEEE 57 58) ~—as
AVTFFURIL— = |

JL10 CFR 50.650) -

related SSCs
related? mitigate accident scram or actuate
/transient?

A Y

BEANEEREOHD

/1. = SSCs that are within the scope of the
o~ XY Maintenance Rule

O wyy K i

SRS?
Establish risk significant criteria and risk SSCs not within scope of the Continue applicable maintenance
significant performance criteria Maintenance Rule programs on these SSCs

Do nonsafety-
related SSCs
prevent SR SSC
fulfilling function?

Are nonsafety-
related SSCs in
EOPs?

Establish, monitor, and update (periodically)
plant level performance criteria

> PRAMEEIDRT v T
D E % Y HR—
(a)(1)~(4) & (b)

Yes SSCs in preventive maintenance and condition
monitoring program

s performance
acceptable?

= No
- =/
CF% " S (a ) (4) IJ X 7 EEF Perform root cause analysis, determine cause of \ _-H-_ 50.65(a)(2)
1@ failure, and take corrective action *EZ:E . *ﬁ- t ZEIE* Perform appropriate maintenance on SSCs

No

s performance
acceptable?

(a)(1), (a)(2) TEdE  soes@)

. E'L\b E’- —> Establish goals < No
2= £
E’ Perform root cause analysis, determine cause of
E *E = '_._' Monitor performance to goal failure, and take corrective action
Is goal met? Yes M\ Is an SSC leve
) goal required?
. No Yes
%j%ﬁ*# : NUMARC 93'01/ IndUStry Perform root cause analysis, determine cause of 50.65 3
guideline for monitoring the effectiveness failure, and take corrective action (a)() ___________________ (a)(3) T ERBYST{
of maintenance at Nuclear power plants, : Perform periodic assessment of ! &SR ET I, o
Revision 4F (2018) | maintenance performance ¢ Availability & reliability Z ¥ 1§
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10 CFR 50.65 (a)(1) & (a)(2) DB

10 CFR 50.65 (a)(1) & (a)(2) DHEE

(a)(1) Each holder of an operating license for a nuclear power plant under this part and each holder of a combined license under
part 52 of this chapter after the Commission makes the finding under § 52.103(g) of this chapter, shall monitor the
performance or condition of structures, systems, or components, against licensee-established goals, in a manner sufficient to
provide reasonable assurance that these structures, systems, and components, as defined in paragraph (b) of this section, are
capable of fulfilling their intended functions. These goals shall be established commensurate with safety and, where practical,
take into account industrywide operating experience. When the performance or condition of a structure, system, or component
does not meet established goals, appropriate corrective action shall be taken.

(a)(1) HEZDEEY. VATL, BLUBEER (SSCs) B, TORKDEEZRI-TENTELENSE
BRI ZIRET 516, ERNMTONLGTNIELZ S0, BEY. YATL, FId#zzDHaE
FIXIRENZRESIN-BEZHE-LTOWEWESICE, BUILGRERENEL NG ITNIELE S ALY,
(2) Monitoring as specified in paragraph (a)(1) of this section is not required where it has been demonstrated that the
performance or condition of a structure, system, or component is being effectively controlled through the performance of
appropriate preventive maintenance, such that the structure, system, or component remains capable of performing its intended
function.

(a)(2) #BEM. VAT L, FLEEEOHERELITREDN., PHRZICE >THRMICEEINTIS
CEMNFFESNTLDIGEICIE. (Q)RICEDDERIEERS NG,



10 CFR 50.65 (a)(1) & (a)(2) D LL&X
T B

o YR EE (IPE/PRA. EInfXER, #IET—

. . . 2%)
BREREETTEA e SSCCTEMMHREETE (Performance Criteria)
RTE
g & BIEHREICE ST, SSCO#EERE LEEHED
5
- e SSCD/NT +—T R ZHEGHIIZET

« TEREDENMERLHENDE

NUMARCT®OREE  Monitoring, Corrective Maintenance

- (B)(Q)~FEITDEAE -
BITOXM . EQEESECHEARE. e
X :
feem . EERBOBT - 2

e NITA—TUVRADEMEXRETIHNNLE

« FHRE - RBERICE T, HEAEN
REMITER SN TS Z EFEET

FHRE ERREEHIC K > T, SSCOMREZET

[ET): ghaNSeF 3 5 o ek 2 = s

« DACELEMMIBH AL E (FE
(F24M B LIA) [ZEIFNS % B i

o FEEBROXELLINE

Preventive Maintenance

EEEMNKT nIL(a)(1)IZF1T

» Goal/Performance criteria R3ZERK &

I\ -

« EREET— % DR & EHMGBIE TR
Al RE

ZZEFl : [1) NUMARC 93-01, Industry guideline for monitoring the effectiveness of maintenance at Nuclear power plants, Revision 4F (2018)

[2] E.V. Lofgren, et al. A process for risk-focused maintenance, NUREG/CR-5695 (1991)
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1. YRYIEIEXZA-EAE® . NUMRAC 93-01MHEE L 1=SSCSHLLEEEE
> PRAIZEDZE, LITIZHKY T BSSCIEAVTFURIL—ILORRET S -
« CDF (JFIMESHEE) D LEFI0%ZFHERT 2B WM T )4 (HEeBLDHEAEDLE) [CEEFNSLD
e YRJIEFE{E (Risk Reduction Worth, EZZ~<—43843%5%) : RRW > 1.005
o R EM{@EIE (Risk Achievement Worth . E&(&~—43844%58%E)  RAW > 2.0
2. NITAHA—T I REHE
> SSCsDT7 XA ZEY T4 (Availability) - {E%81% (Reliability) - JKEE& (Condition) % FE=HI(ZFT(f
o fBl: FRALAFEYT 1 (Availability) = 95%;
o 5l FREREMNASMEOD— FEEEZFH-LTLSH,
> TS5V bEA0OEEIEZE ()
v 7,000EG R BRI HT-Y DIEETEIR 7 T LB
v EFEZRERIEEIEE
> BIE@EEE : MPFF (REIZK Y FEARIGETH o - HEEETE L), O YR LEE (Repetitive failure) DHEZH
3. BENDKTELER
« BESEE: VATLLRNIL, LAV LAN)L, AVERRFLRIL, BEMLAIL
o ESFHODM  BTERRICE DO CER., o’MO— FIZ& 581, BEKE, EiHIRE - SRER 1SI/1ST
o HEE: MREEE (2B FRVHEREEICKY., TS5V MEZAIFIEL. URXRIDEHFEDEM
[CKYRELGRTFEEZHEMICEET D,

ZZEFl : NUMARC 93-01, Industry guideline for monitoring the effectiveness of maintenance at Nuclear power plants, Revision 4F (2018)
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iy
>t

10 CFR 50.65 (a)(4)REFEAER L =) X & 514

10 CFR 50.65 (a)(4) DHEE

(a)(4) Before performing maintenance activities (including but not limited to surveillance, post-maintenance testing, and
corrective and preventive maintenance), the licensee shall assess and manage the increase in risk that may result from the
proposed maintenance activities. The scope of the assessment may be limited to structures, systems, and components that a
risk-informed evaluation process has shown to be significant to public health and safety.

(a)(4) BEXFEL., RFEE (BERHER., RTROFARKR. BIE - FHRELEZETH., ChoICTREES
*L;QIL‘) T SR, BEZRTEBICIVELEDIVRIDIEMZEML. M DOBEELAITNIER
BIELY,
) R EHImDE - IR EEMZTHERT H5=-HDETORTEFEICEY.,. PATLO—BFEIEPRAIAMIE
T (—FFRIER) -5 ') X9 ER(CRM: Configuration Risk Management) > {S81% (Reliability) & RIFH
% (Availability) ¥,

s BEFARCTOEHER : TRME®REK > CDFER

« EERAT A —EIILREMOGELKL : EREBLABOEEMEET

o 2RMPIRMDRCICRE ] . HE—[ERFICIPDLDAETEED ) XD

ZZ&%| . [1] Regulatory Guide 1.160, Monitoring the Effectiveness of Maintenance at Nuclear Power Plants, Rev.4 (2018)

[2] NUMARC 93-01, Industry guideline for monitoring the effectiveness of maintenance at Nuclear power plants, Revision 4F (2018)
[3] NUREG/CR-6141, Handbook of methods for risk-based analyses of technical specifications (1994)

[4] EPRI, PSA applications guide, 4.2.3 temporary risk increases, TR-105396 (1995)
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T4 AT F R & Configuration Risk Management (F&RL ') X U B E

11l
S

> RENES
s BEMNTLYIYy—0DT., EHRRICLKD TSV MBI ZERT A ENEEHR INT-,
o RFFEEGHIC—HOBBORTEEEZITOA VA ADTF R (OM) BNRRIZ—HRIEL
TWWo =, ChZEERRVITHEATT SHELZIL—ILBFELEMN DT,
> ;réJ:ODLr$
PRA‘VDIPE(:J: FIZ TS LIGEMBEEREIE] ZA1iRICL TV,
s FUTAVAUTFIUORADEBMIZEY ., NAWGELEICIYEROEEHGZNRFIZEILT ST
BEMEAHY . B LEDEKEFEM - Mi55T (Configuration Dependency) 5| 9,
o HEFOPRAETILTIE, S5 LEEBHRERICLDZ—FHHM)RVDEEFLFEAEEZEEINTEDL
9. TETFIEEERDTER] NREIERINIEILHT=,
> EEOT7 TO0—FDRER
« RTMEXDERAIGIL. HATMEHERE (TS) I[TEARE SN -#EFZDESEERFRE (AOT) ZFiEMLEL
#'Jli‘ﬁL'CL\to ;?f’LBO){iﬁliﬂﬁlﬂlﬁ‘%ﬁﬁftO)HﬂU?&L\IZ‘%’iU~ VATLEERD) R AD
SEWEN - EEMIZFHET 2F AT T <. TEHIBRIZKE IKEL TLV =,
> Regulatory Guide 1.160 (Rev.3,2012->Rev.4,2018) TlI. AU T4 VA VT F U AEREFDER I XY
NDEEMELMEEIE (CRM : Configuration Risk Assessment) ZHEEHE L 1=,

ZZ&%] . [1] Regulatory Guide 1.160, "Monitoring the Effectiveness of Maintenance at Nuclear Power Plants“, Rev.4 (2018)
[2] NUREG/CR-6141, “Handbook of methods for risk-based analyses of technical specifications”
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Configuration Risk Management (#8pk) XV EHE) RUEEEDHI
COFDZE 1L 103
70|:| », 4 ,r )[/ ICDF = CCDF — BCDF
Lo~ Configuration-specific CCDF z
----------------------------------------------- ICDP =~ ICDF;XDuration;
PIaE5E ]Cg F, 61/?5/]5:;7 i
& (CDF) oS ) | W __________________________ |’ Average risk increase due to OLM
Duration; (Baseline) BCDF (without test & maintenance)
L tiv1 E%VFEE]
> EMT TO0—FDIEE ICDP / ILERP (14BeE#E L BA&E) ITE D HIBE%E

« WRVATL - #EEDF LR

- BEEZ () ~DEE ICDP ILERP X i {TEh

o FEHIFDRIN/\ X (remaining success paths) - 1x10 - ix10¢  OWAKEIZZES, BRNICASAE TR
> EE7 7O0—FNDIEE Ly (FERIEHAANR AN
* Incremental core damage probability EEILTELGVEF (fl - EXEHME. Ea—7
(ICDP) 1X107°~1X10"° 1x107 ~1X10° VI 5—Dwfett) Z&HfiL. URI EETE
 Incremental large early release probability (RMA) ZRET D&
(ILERP) <1x10°® <1x107 BEDEREET TERkATEE. FAlERMAFTE

=Z&%¥| : [1] Idaho National Laboratory, PRA technology and regulatory perspectives P-111, Volume 1 Module Q, USNRC (2016)
[2] NUMARC 93-01, Industry guideline for monitoring the effectiveness of maintenance at Nuclear power plants, Revision 4F (2018)
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RIPBEWEEDFIORBEN : EFIHFEIHR I O0EX (ROP)

BHN [TMIZEEE! [SALPJHA [ROPJHA
= =t o« =
1993-1999
1988-1999 ||RAP x#esiz
PPR Integrated Review 2000~IRTE
~1979 ) 1986~1999 Elarr;t Assessment Process ROP
POP (previous SMM erformance _
oversight process) : Review Reactor Oversight
gntp 1980~ 1998 | Senior Management Meeting ——
SALP /Watchlist
Systematic Assessment Licensee Performance

HEl . EEEF. KEITBITARFIFEE O X(ROP) FIRIZES. RFHEZELE 1 BEFEE (2020)

> TMIBHAZ ETORBRZIHBEAZATH LLVMEEFIE (SALP: Systematic Assessment of Licensee
Performance) ZEi#R, SALPERAHIZ, I THE(TFICHIEMNEML., EHEL. HDHAYUDSUFIEE

Hol-o TOHRARMRAEL E LT, EFIFEIH 70+ X (ROP: Reactor Oversight Process) ~NZEH
e 2000ZEIZROPDEMETEINH . TEHEISIE(PI: Performance Indicator)|ZE D < ROPD AR#5&EFH
MEALR,
o BREHRRZEIFE (Inspection findings)D ') R U EEE %R 5 7 0O+ X (SDP: Significance
determination process) Tld. WFIMEGHEEDIE 7 (ACDR)FEZ/ERA,
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By B B4
INDA—R U ADEF

O—F—RA b—
(587)

TR E R

RFIFRE TSR RERE
A /I\ A /I\ /I\
. N L o || %A ¥
ERER P BHR P of HE mIEC || miE< 7 4
E1—2 T A— MEERRRET S RLEBIR LI
TR nm ERIRIR

ZZ &% . NUREG-1649, Reactor Oversight Process, Revision 6 (2016)
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INTDA—T UXRIEE (P) LEEEF MmO X (SDP)

> VAV EZEOHMEALEIERERE (X2BR) ZZELTEHEIDOTHD,

A—F—R b=V
(73 %r)

)R Y 181 IND +— D RIERR
(P) DEHRDIER

1077 < ALERF < 10°°
107® < ALERF < 1075

107® < ACDF < 1075
10~°% < ACDF < 10~*

BEHlxe~ ~) v R

! ZZEHl : [1] NRC inspection manual
. significance determination process (2019)
R H 2 B D *t it [2] M.A. Cunningham, R F{FEHR 7O X,

NRRC Workshop (2017)
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INDA—TRIEE (PI. BEEEIBIE) OF

RFFEE RSt #R A EE ZERE
A A A A
= S A B2k N3 wxa t+al)
REERER S IIED N TREEMN 2 — .y iy
700088 S AFMRE 2 TBEVRAT L [RFFEAHARD g - BEBE DN RSP 1< B REBEWICE RELFDOERE
=Y OFTESN X AERE K BELGEE T+4—<T R 9 BHETS/OCDM HOFMNME L) JE4N B
2 5L (IE01) (MS05) (BlO1) (EPO1) ERDOHEE (ORO1)
7000EE RIS | | FEAXAER | | RFFANRO | | REEGSHES (PRO1)
7;;%10;51('%0?)& % (“;506; T8 (BI02) 0)(2]2@?57]!]# RE{E (per 7000 critical hours)
=SEEAR
SN ILOPASE S TR (MS07) 5403 51 7 ) (= Yellow
ERBBLEHE | | s i (EP03) .
HRHSLES | | ot g
(IE04) ~
ﬁ(?:;é‘fﬁ% FEFRDPIDH : Mitigating Systems Performance Indexld. EHFEFRHHERE L
e HLEB)RIDIEEZELT., COFOEILEZTRENIRTETH S,
lTEMS71(;)\ MSPI = Unreliability Index (URI) + Unavialbility Index(UAI)
BEAGIZIE, N—46,47FFF

ZZEHl : [1] USNRC, ROP Framework, https://www.nrc.gov/reactors/operating/oversight/rop-description.html (Accessed on July 10, 2025)
2] RFHRHET. TEEFEZEICEAT S5/ K (GI0006_r3)
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ZE N F—I VRITED CRFID BEDREBEEIE L ROP D#HEA & O IGE &R

Public health and safety as a T
result of civilian nuclear /Eh?j?%i%;m éjb H-Eé{
reactor operation D& ZE2DHER

Fundamental AdAA
Objectives Strategic Performance Areas %?'@fé ﬁ&%ﬁff‘ﬁﬁﬂﬁ% fé{%ﬂﬁ
EREZ T T A T T
—r
A4
fCEE = N T BRRk N wxa &l
Cornerstones g [|FR Do | | wE | | mE< | | #E< 7 1
,_H _
Means AdAp
O;fgic%\;_: Key Attributes
alake — Ea—vY A RREET REFEHRLL:
AdAa INTH— DR 5 it A TERIRER

Performance Elements

EETHIER (REXIE)

ZZ&%¥] . N.P. Kadambi, Guidance for performance-based regulation, NUREG/BR-0303 (2002)
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ZE2HIEZEDEE EZEXEE DER

L TEXIEDEER
RELEFIEELT, BEODREER
eREEOBAICHT HIlFEEEETEHDRE
RTHWTHEEHOEVVERRE
HtE A E M EBONITORAZSTUBRGMNE
BIRE SR ERFICIEN OB T HEE
O BENRSZRLDLTIRETZE S, REEBOS VBIFIRIEDER

The Intersection of Safety Goals and Safety Culture

¥ H % > TEHEMN BIREITARETYRIKE - ZTE2LAN)L] ZEHD,
AW Rexeh TEENAEEGETHEZEL T, REAEBOBEHERR] 75,

5 > hlE. 752 FDEEEMNQHOXOMEHE B #Esubsidiary objectives# B R DHEEHEE L TRIAT S
HEBR LEEKRTHEDOTRAEL, LA, BEAREXEN, YR ER/METEEVSRLEEEDEMIC
VS BRL-BEERICBNDIILEZEKLTLS,
TE)RIE > ZTL T, ZDOHFEUD2ZTIE., FYREICHEYDDOHDH, —EHDOREAREEL. TE2ZFEHLI-EERLD
REZIIETHEHIC. +US5SAVDEEMI R VEEMmZEREBALEBSO TS,
. > BEIGHREIE. FRAMBEINL TSV FDRENR T+ —TVRIZHT ILEEEHEZEL. TODIE
NRCDEEX TH#IBLENDLH D, B/NTREFCIE, LR, BERAES,
{EAFFRATI > #oT. NRCOXILIE, HRBARBENREXLICZE LS BVEEE5R5 LA, BYLRS
BEOREY  EREHETIEOIC. REER IO LA TEUANS VRERDFRTAIERASEL, ZO/NTY
b & B AD—2N, RERBDERICE T HHFRDAMGENRENILDRENZERITSHETHD, “OL
T. ZEXILELEBEDEESEILABUBALMNZLE o 1=,

by

Dr. Richard A. Meserve, Chairman
United States Nuclear Regulatory Commission

Atomic Energy Society Of Japan/American Nuclear Society Topical
Meeting On Safety Goals And Safety Culture
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[T

) R EREFEEE

Ry = The present “nominal” risk level, for example, such core damage frequency (CDF)
R;" = the increased risk level with component “i” assumed failed

R; =the decreased risk level with component “i” assumed to be perfectly reliable

p;: failure probability of the component i.

o n
I

. . . Ry—R; I=E N - = H =
Fussell-Vesely (Fractional contribution), FV; = —OR : VAV IRHEER LERERE
0
R¥ f Region |
Risk Achievement Worth, RAW; = R—‘ e A
0 % Region Il

Risk Reduction Worth, RRW; = z_ﬁ Reglon I = SmsliChengss

L 105 Region llI
* Very Small Changes
. . . . + — * More Flexibility with
Birnbaum (in linear form), Bi; = R;” — R; Region 1l I
Criticality, Cr; = (R;"” — R{)% 108 -~~~ —~ = T .
0 .
. Region lli
AR (ACDF, ACFF, ALERF), AR = R;” — Ry

105 10-4 CDF =

SZE& ¥} [1] W.E. Vesely, et al. Measures of risk importance and their applications, NUREG/CR-3385 (1983)
[2] USNRC, RG1.174, An approach for using PRA in risk-informed decisions on plant-specific changes to the licensing basis Revision 3 (2018)
[3] M. Modarres, et al. Reliability engineering and risk analysis. CRC Press (2017)



Percent

Fussell-Vesely (FV, Fractional
contribution)

Risk reduction index

[T

|JRDE

Ry — R
FVA: OR :
0

VR E#E~NDFE

FV > 0.005 or 0.5%: SSCs are risk-significant

SSCs’ Contribution to CDF (FV)

Example:
Cutsets that include depressurization

valves contribute only a small fraction

of the CDF. Making them more reliable

won’t decrease risk by much.

NN® K N g & &L &
> _ & & 3
SN P R Q@Q
x4
S EEFTE g S o
S L, &
\5’1-‘\(\ ‘\0{\

gl

Z R DB

R

Risk Achievement Worth (RAW) RAW, = R_l
0

Risk increase index JROEIMADEE

RAW > 2:SSCs are risk-significant, risk value doubles when

the SSC failed

SSCs’ Contribution to CDF (RAW)

Example:
However, if the DPV valves
1.00E+06 don’t work, overall CDF
increases by a factor of 339.
1.00E+05 1 — Compensatory measures are
— needed during maintenance.
1.00E+04 — /
1.00E+03 — 4
1.00E+02 1 —
1.00E+01 — —’> —|> —H»
1.00E+00 SPSSE S5 N S R e N N
SN < & Q % Y > O & s % O o
@g -&Z?\ CJO 6\‘0\*_ (51_‘2'» = %6\ »@\c§\ @@V \\f-;e\ _h\rz}‘@ &2}‘@ A,E}\Cb Cj'oQo
S & {@?\ 5 & ((5\ R I GG P - I 6@(‘\‘\ 3
o & @ F \,(,9 < o & v O @ ©
¢ Aﬁ\ © & \\00'
2§ ¥

2SZ & $}: USNRC Lectures, Risk-Informed Regulation for Technical Managers (2007)
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SSCs :Eé:gl

HEDODRERBANZTE LEDEEERI EEE T
([RFHELEZTESHEHE. XTE12MR. 20084F)
HEWBELXH T 555Cs

SRR T T T REHEEA L

IEOEEEE HDMEEES 75 L1SSCs
T5HLDPS) T 5H5HLDMS)

spog 771 Psd MS-1
E42Z YIR2 PS2 MS-2
35Cs 5523  PS-3 MS-3
ZEIZEEEL L TEHEEELI DBEEE
SSCs DHEITIELD
EDRERNEZEEEZESFEORA
> ERETEEHE~NDRE

o BRETEEZTHBZDIBRICHT HEMEEEDO EEZEFTEA R E,
> TEEEMSES (safety-related SSCs) D iEE| 5 %8
s RE - RTFORENERELGY ., EREFTO) VYV —RDOEMERLGEDZEE,
> JEREEEHSS (non-safety SSCs) D EZER
s —HDIReHRL. BFEDIFT VA TIEILATLEEKREE., XEFREKE
(CCF) . EBEKBEDEEICLY ., EEMMETUIEEELH D
> )R IZED CHIERA RN
o H—OHREEOBRBRMUHMIIKEFELTEY., YXVIER (COFEMES) ICED
CHRBEEEOREHFTMAFATEE,
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JR I EHREFER LI=SSCSOEEENFE
(10 CFR 50.69, NEI 00-04)

_ Safety-Related Nonsafety-Related

NEI 00-04
HEIOER
Safety RISC-1
Significant
Low Safety
Significant RISC-3
Categorization Results

mRISC-1
BRISC-2
RISC-3

mRISC-4

67% /
Vogtle 1 & 2 73 3B#&R : RISC3ED
$1 73 1) —[ZSSCsHY1303344

h

RISC-2

RISC-4

SEEH
[1] BAIX - 1—- TR
K&ttt FHMIEE [RFH
DOFRARREICRET HAE
(BNEIZBTHRFHHE
EOFAICEAT 5FED
&)
[2] P.Burns, Implementation of
10CFR50.69 and Risk Managed
Technical Specifications at
Southern Nuclear, Regulatory
Information Conference (2018)



B AT LMEBEIETE (MSPI: Mitigating System Performance Index)

» MSPI (Mitigating Systems Performance Index) [&. RFFDEFELGLSZHENR (Bl : SEFAR. FHBIFEK
;?r"n BREBERER. FEAERRGLE) OEEMETAMDOETNAMESGIEE (CDF) ITHEZS5EE%.
EEMICEHET S RVIBIETHD, MSPIIE, BE3IFEM (120UFH) DEEHT—FICEDIE, RFEDE
.IJ:H#F'EE] (Unavailability) k*&ﬁ%f’i%@ﬁﬁ& (Unreliability) ZRAWTEHIN S,
Unavailability (FAAIAZE) OEFE : 5TE - FTENSDORFORERICK > THENEZ G, > -FEDE
& (BXER3IF) ,
« Unreliability (GE{E%E%) DEE : YATLO LA VA, BEDROFEIZHINT., ERFFIZ24050E
EE CHEEER-EAI o R (PRAOMIHEEIZE D) ,

> MSPIDETEAE SDPD BT IT1REZEH
 MSPI = Unreliability Index (URI) + Unavialbility Index(UAI)

FV FV
= (CDFp) (2 5a2) (URc = URg) + (CDFp) (2 17,2) (UAc — UAp)
> MSPI&EACDFMDREE{% (Linear ApproximationldTaylor expansion of CDFIZ & Y SFBA[2])
* MSPI = ACDF = CDFactualplant performance CDFbaseline performance

10~ < MSPI < 107>
1075 < MSPI < 10~*

£Z & ¥ : [1] Idaho National Laboratory, PRA technology and regulatory perspectives P-111, Volume 1 Module S, USNRC (2016)
[2] NUREG-1816, Independent verification of the mitigating systems performance index (MSPI) results for the pilot plants (2005)
[3] NEI 99-02, Regulatory assessment performance indicator guideline, Revision 8 (2024)
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T—72 OHHH : [1] NEI 99-02, Regulatory assessment performance indicator guideline, Revision 8, Page 33 (2024)

Mitigating System Performance Index (MSPI) 1Q05 2Q05 3Q05 4Q05 1Q06
Unavailability Index (UAI) 8.48E-08 1.00E-09 8.72E-08 1.00E-06 1.00E-07
Unreliability Index (URI) 1.42E-06 1.00E-09 3.55E-07 1.00E-06 1.00E-07
Performance Limit Exceeded (PLE) No No No Yes No
Indicator Value (Calculated) 1.50E-06 2.00E-09 4.42E-07 2.00E-07
Indicator Value (Displayed) 1.50E-06 2.00E-09 4.40E-07 PLE 2.00E-07
PIEZtR Mitigating System Performance Index (MSP!) Performance Limited Exceeded (PLE)IZ & Y B
1.00€-09 HEEXBIEL., RGLITAIZE DK ERRE
1.00E-08

1.00E-07
MSPI <10~ % and Fa > Fm OR 107° < MSPI < 107>
1.00E-06
1075 < MSPI < 107*
1.00E-05

1.00E-04
D o Actusl numbers of equipment falures

1.00E03 M i )
1005 Q05 3005 4005 1006 Fm: Maximum number of allowed failures
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