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Reactor Oversight Process (NUREG-1649, Rev. 6, July 2016)
https://www.nrc.gov/reading-rm/doc-collections/nuregs/staff/sr1649/

Reactor Oversight Framework

Mission l Protect Public Health and Safety in the Use of Nuclear Power |

Strategic
performance Reactor Safety Radiation Safety Safequards
areas
f f t  —
Initiating | Mitigating | Barrier ~ Emergency  Occupational ~ Public Security
Cornerstones Events k Systems K Integrity  Preparedness Radiation ~ Radiation
I I I
Cross-Cutting |

Arank Human Performance | Problem Identification and Resolution |  Safety-Conscious Work Environment3 ‘




Regulatory Assessment Performance Indicator Guideline

(NEI 99-02,

)

Table 21 — PERFORMANCE INDICATORS

Thresholds

Cornerstone Indicator (see Note 1 and Note 2 for PLE)

Increased Required Unacceptable
Regulatory Regulatorw Performance
Response Band Response Band Band

Initiating Events IEDL Unplanned Scrams per 7000 Critical =3.0 =6.0 =25.0
Hours (automatic and manual serams
during the previous four quarters)

IE03 Unplanned Power Changes per 7000 =6.0 N/A N/A
Critical Hours (over previous four
quarters)

IEO04 Unplanned Scrams with Complications >1 N/A N/A
(owver the previous four quarters)

Mitigating Svstems |MSO05  Safety System Functional BWRs =05 N/A N/A
Failures (over previous four PWRs =5 N/A N/A
quarters)

MS06 DMitigating System Performance Index =1.0E-06 =1.0E-05 =1.0E-04
(Emergency AC Power Systems) oRor PLE =YES
MS07 DMitigating System Performance Index =1.0E-06 OR =1.0E-05 =1.0E-04
(High Pressure Injection Systems) or PLE=YES
MS08 DMitigating System Performance Index =1.0E-06 =1.0E-05 =1.0E-04
(Heat Remowval Systems) ORor PLE =YES
MS09 DMitigating Syvstem Performance Index =1.0E-06 =1.0E-05 =1.0E-04
(Residual Heat Remowval Syvstems) or—-=2FB PLE = YES
MS10 Mitigating System Performance Index =1.0E-06 =1.0E-05 =1.0E-04
(Cooling Water Systems) or—&R PLE = YES
Barrvier Integrity BIO1 Reactor Coolant System (RCS) Specific =50.0% =100.0%% N/A
Fuel Cladding Activity (maximum monthly values.
percent of Tech. Spec limit)
Reactor Coolant BIO2 RCS Identified Leak Rate (maximum =50.0% =100.0% N/A
Swystem monthly values. percent of Tech. Spec. 4
limmit)




BFHBRGETFOHBREHEWG  https://www.nsr.go.jp/data/000173739.pdf

B5tR - SRS (B

o HEEMRFIFMBICIHRDIFI-LELR - SFEOHMEAEZHT 21-06. KEDOROPESE(Z L DD, B -
FHEONBEBEICEENINABERER. B8 - TFMORS (BHEE OERERT L. $EEEOEM
HAEEEET S, 45, RREmSREDNER - SFHEOHHMAICOVTIE M ESEICSERBNT D

et 3. LIECER)

W—F ZOERPE FFHEXREZ(FEN=+FERBER/\HAAS)OFHICOOLY. ZFHDHE. BRHDHERURTFIFOABIFANOENICEOALIEEREST HELLIC.
A+ NERI=E L\T!:’EEEE&}&‘ELLﬂ"“i-.ik!i‘ﬁ%!ﬁf£#uﬂczl'ﬁ LEBERTFIRESREEEILSIEREIERAOA~MEENSLTOMOBREYE. BRBEHDEREU
RFIFICEDEEER . 2 2R 4 LEAROBRSEELSLZOHIC.HWE. T FE. SNEBERUREEOERLVICRFFORER GEES(ICHL. KEETEA
WERUTOUZXLBEOHBMOILIRIT 2O H %Eﬁ;bf_ﬁiﬁﬂﬁl%ﬁiliﬁ‘ FFHOEHR. AREEUFRICET 5T OMOERMAFREESERY S-HIc. EEERGME O
AFICHYdeEFRFEZT L OTEROESG .. BRERUMEOFE. REOREHVICRABOR=HA/EICHE ILHLEBMET 5.

EREE(KSE) FRFHEERER=E HETRET = = ERGE

EREE UhHnER) ---RERERTIFOES
(LREXSEE. FBHEOEAEREA. BEED/ AT+ —T >
ZEER - FET D -HOHMONSTEELTUTOD7 DEBRE

45, )

, ERBHIE . H O} ARIZHFE | | sRBIcHTD R
FEM L EERE FACASHD#EFF ! e i MEtERE= S METRESE [#t2 o) F LB AL E B
: i RIRIRBIR L | ﬁgxittmgzal—jz—h

T IESETEST.

(ZEHEECEEFLITAZERTIRAGBEDICLoOTHEMICEEZEGCEST (HRE) LL T, COFHEESHEHBLIEANEEICEDHEIT O LA TE
HEEFLGLHDMERSE. DFITEH. SEHFTOELAEZDV LEIF,. ThTLONZ2LILEAEES (ZEEX ) ToEOBMICFRLIFTHESL . )12
TER/OXFRITEEN ). STMHREORBLARARIZRES H.)

EEXEEAFER (EEX )T XEEDA Tz —RAITRLBFBHEST. )
EESOEBEITEED
MEOEIERURRR 5



https://www.nsr.go.jp/data/000173739.pdf

BREHFEOREE - ERFEOF/LR -FHLUR

: TEFILJL&’)éJ SEFH#HFICELBMEALAL ., OKFHER)
AT BEREAARUM)—: SFRPEL. HLLWETREL ., 5 RAEbikRTE. (B METR)
. I'.IJ:&')éJ: BHICEOBHFAREA AN —DRAIBRIEEL, (HI5 : EEREH)

I B U/PUS - .
g AN CAN-BR | RAEEN Ll AR
—

‘L AJLBE D .
[ ﬂ’;ﬁﬁﬂ = [ﬁvzﬂs } > [@W%ﬂﬂ?ﬁ‘i}

— SNEPEROREICKBNIEDHS BEN., RFFEEUTIEZAMDROONATINS,

[IE&H 3 BEICE > THEERIGERICIXLEESHNEEERT S, =L ERITEL,
F: BABEXRETE L7828, ERFORELTEEZE(LEZEBASER (BDBA)
W= LFEBIREOVARTOEBAE ML T V)L BEE TOTBPEDHADEBLEL B RIE
-BRBREICRITOER
"BLAVREATBREOEENSEIADTFAL BULAVERERLNFABELRIETODBMNIADRAL
FRAFRHOZANEREVTBER TOFERFRHESHEDET
-ERFHOEXRINEBROB/E (W IABMIFRENADIRALY) ;




NEOEL BABEROBAERE - SiEHEe

BB RGEEE X RFH R 6 &4
EXEWF (F28%) FRESRB(F165) ERER(FE375%)

=
Fa st (58345%) Q) EER

RHIBERETR K /R SR E (B355%) ORI 328
BHBEEF NIRRT (F375%) @ RS NSRS
FERFRETEE N (838%) @ ZOHNE
T35 35V il e Dl 55 i (38 405§) ——= S BRI (BB555%)

F1: BEUE~FIFODEREBHIL., F16FKRFARESETHROEKXREHL, ZEAFRIIVVDHLRPLFERBE.
F2: FAEDITIHEENRBE~NOKREMEIIFIEREIL. ERFEREICKRAERIEEAE,



FEEEO LA A= EHEEYRIB-DBAQH I (FE 5 E99mEH5(2), H28.2.17)

NRBERIZLY | ABERICKYRENTEINSB-DBA KYBBEEL & H

S momBoE  BRREOR BORBEOR |0

& REBRLK Py :
ER+EBR X
20D B —HyfE

= 17
ARFEE 45 45 25

EEERN P . - s
FE RIS ;
ZDHDmA 83 = -
Ly
ER R i
3 LA

LA KFRIRF 14

BN 15 22
wAL 47 37
XK 3

L

i 304 59 221 215 -



R EEE (R OKE F R A E(1)(29/09/13)

https://www.nsr.go.jp/data/000202910.pdf

3. EEHHOWME(8.11) By

I NFL

OB EBFTERDODARRITARRBAETE

BROIEEE i il

445 1S5
B 1500W/m3 600W/m3
HH BE& 790W/m?3 290W/m?3
PuBfER&R 8800W/m?3 8600W/m3
BRI ERR 6200W/m?3 4W/m?3
SLNIIVEBEER 10000W/m?3 3600W/m?3

O ESTEEDE =

R EOSFEMIZRETHDILT O L (EFEEAN 1) OMETEESE - $91/2000
DL ARAF UL GERBENIOE) OMSTERE= : H92FE R

HEIE A 5
(EREREEH) IHEE RS

R

u - & 3 3

1 vl\étﬁéﬂgﬁi&q:w 3.0 X 10°TBq 1.5 % 10°TBq

0

9

6




SRS EECE ST F R E(2)(29/09/13)

https://www.nsr.go.jp/data/000202910.pdf
6. EXEHE N NEER C@)

6.1 EXEBREADOHDLOEXRFH[FEERE £-1+/\&F]
6.1.2 EXERSOEEEST(272)

EXERENDEEENE
BEREORES s e
EREEDES (0.01TBgLLL) (0.01TBgk i)
(7 Eﬁllfil\lﬁl) BEEES EEEERE)
B
(7 BEHEZTIELRN) ERES EEEEGE)
ool EEEIE(EE) EEEE (5E)

10



EREWFENNRER S LTI R
(29/09/13BESAEHMEHIOHESE)

IR SfE%HE 29 IL—7F 107E%H
104435 STEFH13Mas  16HkEs
TEEEE 2L ES 15425 277E%8 11438
28k 25
fREERE SH 2T 29 IL—T 23138 QS
6L 134435
EEREER 17 )L—7 3fE%E

3fR AR AR At 3s

HSAELEE ag I—> 8FE%E 1T )IL—7)
8TEFH1SHER  15HEEs 6isE

11



BABMERE S TG REERP) DS FAZ)

<<

7

KEDHLL - ZAHDEDHEIZEKD

J

.

J

-

J

-

J

\

BUEESRRE
DBA || DBAME || joneer || B-DBA || gomepe
Rl || mag | 2O® | Fom | LER
a—! @ = "
= Al & ARAD ff-;;*n H[IE

J

I A

ISR R &
MXE | EHE
®II<E | MER
H H 5

-

J

\

mE
Breg

J

| RS A DBARAS I RS A DBAE AR5 IE « BRI, EFIFEE A% 2 DBAR LA,

A
Breg

(R T

BABRBREZE2TIE, EXEREZBETTIASBDBAL UTHRARSIE, IEKBHIE « BEER,. A LIAHDOREXNERRD LN
ZNEBEAD/NFERIC
BEEDBA CiAD A, B-DBAXE E LTROHN TV,
KERHIEIX, ERRICERFE LR, =720
BABEEREZEUND, BSREE, EWEED,. EANICERFOLE LR,

TS,

—fE L CE#E, B-DBAXHRIXIZ L A ERFIHARRE, 7.

L. FIBRICITFTR T Y TN K 24820 5 5,

— D> DRRERI 72 28 D KUHE

12



EERA . {FFRFEMREEROFHETE
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15

Sr-90 28.1y 21.3% 37.9% 3.0% 2.4% 0.4%
Ru-106 367d 15.3% ~0 0.5% 92.1% 0
Cs-134 2.046y 15.4% 0.9% 5.2% 0.4% 0.2%
Cs-137 30.0y 31.1% 55.2% 28.0% 2.2% 3.8%
Ce-144 28.4d 9.0% ~0 0.1% 0 0
Pm-147 2.62y 1.3% 0.2% 0 0 0
Eu-154 1.811y 2.8% ~0 2.4% 0.2% 0
Pu-241 13.2y 0.0 0.1% 0.1% 0 0
Am-241 45.8y 0.9% 1.7% 20.0% 1.6% 2.9%
Cm-244 17.6y 2.6% 3.4% 24.0% 1.9% 2.5%

Total 100% (A)  100%(A)x 0.6  100% (B) (B) x 600 (B) x 60

MHEIE (X, BLRIVERE (CHLE) x [UBRITE (o) x ERR M (8) x HEPATRZ ZE (y)
BHEIS1: a =5E-05,8=E-02, y=E-02;, MHEE2 & 3: a=E-01,8 xy=E-02
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|IAEA F-1ZE# 0 Eiﬁﬁ% (2015) DIEHF (1) A1)

[EEF—FH BimEE20M 228l F23ZR0OMRRUVEHEN
(2) HEZES maﬂﬁjcéé"*ﬂﬁ"*%h\ﬁlﬁﬁ SEWNGEE BESLERIDIDENHD,

Observations and lessons in 2-3:

(2) Extremely low numerical values from PSAs need to be reviewed and confirmed.

Comparison of the CDF calculated for the Fukushima Daiichi NPPs to the worldwide
average for similarly designed BWRs would have indicated that the values
calculated by TEPCO were at least two orders of magnitude lower than the other
plants. This difference should have been investigated which may have highlighted
weaknesses in the procedures and training being used at the Fukushima Daiichi NPP.
However, this investigation was not conducted, which highlights the issue that
numerical values obtained from PSAs need to be used with caution when making
decisions about the overall safety of the plant.

Fukushima Daiichi Accident, Technical Volume 2/5: Safety Assessment, pp89-90
http://www-pub.iaea.org/MTCD/Publications/PDF/AdditionalVolumes/P1710/Pub1710-TV2-Web.pdf 16
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NUREG/CR-6890 (http://www.eenews.net/assets/2011/03/23/document_pm_02.pdf)
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Figure ES-3. EDG fail to start and total unreliability historical trend. 17
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FTS: failure to start,
EPIX Data; B Eizx S EEET—4. Unplanned Demand: §tE 4} {5 1L B (NRCRESR)

Table 4-2. SPAR emergency power source failure parameters and supporting data.

EPIX Data SPAR Failure Probability or Rate Distribution Unplanned Demand Data
1998-2002° (from EPIX data)’ 1997-2003°
MLE Percentile
Failure Demands Demands within SPAR
Component Mode  Failures or Hours 5% Median  Mean 95% Failures  or Hours MLE Distribution’
EDG FTS 08 23983 39E-04 3.7E-03 5.0E-03 14E-02 1 162 6.17E-03 71%
FTLR (1/h) 58 21105 29E-04 2.0E-03 235E-03 6.5E-03 2 162 1.23E-02 100%
FTR (1/h) 50 61070 14E-04 6.7E-04 8.0E-04 1.9E-03 3 1286 2.33E-03 98%
UA N/A N/A 95E-06 3.3E-03 9.0E-03 3.7E-02 0 93 0.00E+00 0%
Total UR — — 6.7E-03 1.8E-02 22E-02 5.2E-02 — — 3.48E-02 86%
(8 h)°
GTG FTS 4 120 1.7E-04 19E-02 4.0E-02 1.5E-01 — — — No data
FTLR (1/h) 2 120 79E-05 9.1E-03 2.0E-02 7.7E-02 — — — No data
FTR (1/h) 1 82712 79E-08 9.1E-06 2.0E-05 7.7E-05 — — — No data
UAf N/A N/A 6.0E-06 14E-02 35.0E-02 23E-0I — — — No data
HTG FTS 3 1788 79E-06 9.1E-04 2.0E-03 7.7E-03 — — — No data
FTLR (1/h) 0 686 28E-06 3.2E-04 7.0E-04 2.7E-03 — — — No data
FTR (1/h) 0 3359 7.3E-08 2.5E-05 7.0E-05 29E-04 — — — No data
UA® N/A N/A 20E-06 24E-04 52E-04 2.0E-03 — — — No data
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Alvin Weinberg, “Science and Trans-science,” Minerva, 1972

ElogdEz =l 10D B TEEE:
ECEFTEANITRE? How safe is safe enough?

1. fKFRHI:-T N

— [RFFEREH IO : BE E’\@#ﬁﬁ%@m

— HMEBEHRI) R I~D* G : B 2B OB E 2

2. DL R EIEFLLR

— FALUR EREEECRESAN

— FFLUR - REORPAMLMEOIEDEM - TR

3. ~ (AM)TEIREE /—RIVEXNZEDE(

— ANDHIF-BEROEMELIEREYE ~ P Slovic, D. Kahneman, et al
— FECEHEFEHREBOMME ~ H. Simon, et al

— ERDIEXNFHEICFERLSEIE ~ J. Stiglitz, J. Tirol, et al




Jean-Jacques Laffont & Jean Tiral,
“The Politics of Government Decision-Making: A Theory of Regulatory Capture,”

The Quarterly Journal of Economics, November, 1991

NEDF BT D= D IEETEIFR G 0DE E LR
) NHOFBEFHRRIETIEERRERME (T —LRBHUTAIVMETIL)

HE (1F5#H02)
&8

A5 il 15 S

52

3%
(4 B SE B RE)

AFRIEREE (15 30AT)

ERDIEAFE E>A1>A2; BEROTHEINS . BEYRI(E). BEYVRI(A1, A2 )21



JeanTiroletal XD EF

- XA ENEICRIFRZALEENISRFNRZER,
=L, £EFRSORHEICTFROTEISITHESIHNEFE.
- FREHRE  BEICDETFRZ/HER. L. GRERICHESIVRY - FHENSHEFE,
- RRBMEH: HAFER#ELERD2E . BROFRICIIERNFE.

- FERFRERE  RUSISFROPH (T, REFIZEET

B RVPCESDORIRA KR FHEI & ZR{CENTHE,

- VAT LEEEE: (BR.BRICES)HEEHOBHERORKIL

 EXRMIFH T TOEEXDEEFRRITHNF I TIEXIEMN,
- MFIREEERD FHEEEDOERZRD
AR (X1 h i, B RICITEIRAMEIZK S E R,

CHEEJ LT OREREZEAR)OFEIIHAFIEENELD,
BN RAGBRE~NDFHEIE, 7-72L. AHIXIERIEE,

Wl

Ol

I—




INVIIOR R T RENSIDITENEE

1

2.

3.

(]2 M5

|1 E

PREVZEFITEDRIE - TEFF

1976-1992: Stripa mine project; 1996~ Aspo project

2010: IHIRFAhZREFE=! HfEZE

EUNDREERDBZ AT

(JRS-7A74)LD3EBILEEFTHEEHIFEHIENDERT)

DIRRIE-ElR

ZEEEFHROMERIL-BECK

xE

, A)1—T %)
A EBRIEICEDHA/NNRMEEE - %ﬁ%ﬂ%&ﬂﬂ%




BHNDEER:

1)

D YHAOILHLEITVRRIL—A,  FLT?
@ FREFBAERTVERE

® TR EELEE

2
51761 (wWiPP)

176 (F12T2K)

HEBNER HWERIEEYE/ IEEMLER/

@& T

NDRER




D REORERE:UHALIILHISTVRRIL— FLT?

- 60FER, 70ER T, REIFERSYATFHE; AECEERABNERITOFEMF AEMERE (UERER)
- 1966; West Valley, NYICEH/A/AyrTIHESH

- 7054, West Valley: F5 7))L, HFlEEIEEICEE0AME EOZESIE BERSY AFRAOREL

- 1970/1972; Cary Salt Mine, Lyons, KA, 3« ME5E/H IE

- 1974; AV FDEKER, (V)L 2EREL. AEC/ERDA/DOE, NRCEX 3L

= 1975; 74—FK¥itE. BB D FHAPR{F 1L (Indefinitely suspending)

= 1977; h—A—K#i 8. BLEEE IF (banning); Barnwell, SC, & T 55 #EE1F ; EIANASAP, ERERINFCE

- 1979; TMIE#K

= 1981; U—H U K#MBEDEE) ALV E N BRFEER

- 1982; #BEEME S ;E/IL (Nuclear Waste=Defense+Civil Waste ; MRS: Monitored Retrievable Storage)
- 1984/5; DOEf&fE = E (10—3: Hanford, WA; Deaf Smith County, TX; Yucca Mountain, NV)

- 1987; B BEEYWEF;EUET . Yucca MountainZ 25 (Retrievability[C B89 AR EEREIH )

= 1993; VUM KEBEDIVFAVIVBEES

= 2000/2002; Yucca Mountain D F =2 H it #9224 14 514l (USNAS / DOE)

= 2005/2006; 7V A KEEEIRILF—ENET/ GNEP (BB R iTEA ) 123

- 2008; DOE Yucca Mountain, NRC EFEEn B E HEE

= 2009; 7/ 3T K#iFE BEEEYTIT, YMELSL 02IREE ; DOE, Blue Ribbon Commission && .
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MFFF: Mixed-oxide Fuel Fabrication Facility,
Savannah River Site, SC

34 tonnes of weapons-grade Pu (W-Pu)

1/2 x 68 tonnes of W-Pu reduction jointly with Russia

ObamalliEMTEE=: $ 285 million for 2017
MOX{EIZHIEL T, L5 HREIE ., WIPP [ZERE L5
mEDRN, KEFE: $340 million
HITELDEE:

FTERIEDIFEES. Y1 FHDW-PUEIRTHLHHT
M. $ 1 million/BET=IE $ 100 million/FEDEHE

¥ ETE:

$ 4.9 billion; 20074E32 &% BAIR . 2016F1E$5BAR
Government Accountability Office(2012): $ 7.7
billion

NRCIZEDFTEIEERKER:

2005 B EXEFAIBF DETEI M D, 2025F B T [CEH
3252 ¥ {& : shaw Areva MOX H'5 CB&I Areva MOX
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FEESNHR T H5E X (Strategy) :

1. AEZEAR(A approach to siting future storage and disposal facilities)
2. EEFHEDOFEK( L. REMOHERLGEXRDEITICER
3. FIAGETHENER (KEDNDERIZR>THEISERATESELS )
BRER:
- FTEEL S (MR- YA R ETE ; WCSE1F)
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D N\YIOTFREE; EEER A~ OFES
547451 (WIPP) World Nuclear News, 16/02/2017

FI3ERDEED %‘?’E.;EC 4 B H 5, WIPP (Waste Isolation Pilot Plant), New Mexico,
S ANBREZA

DOE[. 15T, 128n0>$ﬂ1£€—%io
WIPPQD $R 5 BRSE (319994F; SR BASE(X19734F;
NM/EEG, New Mexico, Environmental Evaluation Group (1978)MD 1% &l (55 34 §14ih)
SOFE K-\ KMF — HTKIFUFEFMDIELEM
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