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Current regulatory practices are believed to ensure that the basic statutory
requirement, adequate protection of the public, 1s met. Nevertheless, current practices
could be improved to provide a better means for testing the adequacy of and need for
current and proposed regulatory requirements. The Commission believes that such
Improvement could lead to a more coherent and consistent regulation of nuclear power
plants, a more predictable regulatory process, a public understanding of the regulatory

criteria that the NRC applies, and public confidence in the safety of operating plants.




This statement of NRC safety policy expresses the Commission’s views on the level of
risks to public health and safety that the industry should strive for in its nuclear power

plants.
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This section describes the numerical targets that inspectors should use as an aid to
judgement when considering whether radiological hazards are being adequately
controlled and risks reduced to ALARP The targets quantify ONR’s risk policy, and
have been set to assist us in making proportionate regulatory decisions and targeting
our resources to where the risks and hazards are greatest. More specifically, the targets
are guides to Inspectors to indicate where additional safety measures may need to be
considered and, in the case of permissioning decisions, to help judge whether risks are
tolerable.
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The structure of the targets is based on the TOR framework, which was extended in
R2P2. In assessing the safety of nuclear facilities, inspectors should examine the safety
case to judge the extent to which the targets are achieved, noting that some are also
legal limits. Some of the targets are in the form of dose levels; others are expressed as
frequencies or risks. Each is set in terms of a Basic Safety Level (BSL) and a Basic

Safety Objective (BSO); these have been used to translate the TOR (R2P2) risk policy




framework as described in Annex 2. The BSO marks the start of the broadly acceptable
level in R2P2.
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Separate targets are defined for normal operations, design basis fault sequences,
Individual risks, accident frequencies and societal risk. Although most targets are not
mandatory, two of the BSLs are legal dose Iimits in IRR17; these are highlighted below
as BSL(LL).
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Current regulatory practices are believed to ensure that the basic statutory
requirement, adequate protection of the public, is met. Nevertheless, current practices
could be improved to provide a better means for testing the adequacy of and need for
current and proposed regulatory requirements. The Commission believes that such
Improvement could lead to a more coherent and consistent regulation of nuclear power
plants, a more predictable regulatory process, a public understanding of the regulatory
criteria that the NRC applies, and public confidence in the safety of operating plants.
This statement of NRC safety policy expresses the Commission’s views on the level of
risks to public health and safety that the industry should strive for in its nuclear power

plants.




TAEA A% 2 )5 H] SF-12

JRHI 4 ¢ gk & iEB) D 1E 4L
JRSTHR Y R 7 % U B ik LG8, IERROMEEZ D 20T b D TR ITFNIE R SR\,

Principle 4: Justification of facilities and activities

Facilities and activities that give rise to radiation risks must yield an overall benefit.
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For facilities and activities to be considered justified, the benefits that they yield must
outweigh the radiation risks to which they give rise. For the purposes of assessing
benefit and risk, all significant consequences of the operation of facilities and the

conduct of activities have to be taken into account.
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In many cases, decisions relating to benefit and risk are taken at the highest levels of
government, such as a decision by a State to embark on a nuclear power programme.
In other cases, the regulatory body may determine whether proposed facilities and

activities are justified.
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Medical radiation exposure of patients — whether for diagnosis or treatment — is a
special case, in that the benefit is primarily to the patient. The justification for such

exposure Is therefore considered first with regard to the specific procedure to be used

10




and then on a patient by patient basis. The justification relies on clinical judgement
as to whether a diagnostic or therapeutic procedure would be beneficial. Such clinical
judgement is mainly a matter for medical practitioners. For this reason, medical

practitioners must be properly trained in radiation protection.
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Principle 5° Optimization of protection
Protection must be optimized to provide the highest level of safety that can reasonably

be achieved.

3.21.
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The safety measures that are applied to facilities and activities that give rise to
radiation risks are considered optimized if they provide the highest level of safety that
can reasonably be achieved throughout the lifetime of the facility or activity, without

unduly imiting its utilization.
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1o determine whether radiation risks are as low as reasonably achievable, all such
risks, whether arising from normal operations or from abnormal or accident
conditions, must be assessed (using a graded approach) a priori and periodically
reassessed throughout the lifetime of facilities and activities. Where there are
interdependences between related actions or between their associated risks (e.g. for

different stages of the lifetime of facilities and activities, for risks to different groups

11




or for different steps in radioactive waste management), these must also be

considered. Account also has to be taken of uncertainties in knowledge.

3.23.
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The optimization of protection requires judgements to be made about the relative
s1gnificance of various factors, including:

—The number of people (workers and the public) who may be exposed to radiation;
—The likelihood of their incurring exposures;

—The magnitude and distribution of radiation doses received;

—~Radiation risks arising from foreseeable events;

—FEconomic, social and environmental factors.
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The optimization of protection also means using good practices and common sense to

avoid radiation risks as far as is practical in day to day activities.
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The resources devoted to safety by the licensee, and the scope and stringency of
regulations and their application, have to be commensurate with the magnitude of the
radiation risks and their amenability to control. Regulatory control may not be needed

where this is not warranted by the magnitude of the radiation risks.
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Current regulatory practices are believed to ensure that the basic statutory
requirement, adequate protection of the public, is met. Nevertheless, current practices
could be improved to provide a better means for testing the adequacy of and need for
current and proposed regulatory requirements. The Commission believes that such
Improvement could lead to a more coherent and consistent regulation of nuclear power
plants, a more predictable regulatory process, a public understanding of the regulatory
criteria that the NRC applies, and public confidence in the safety of operating plants.
This statement of NRC safety policy expresses the Commission’s views on the level of
risks to public health and safety that the industry should strive for in its nuclear power

plants.
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] Tolerable 1f cost of
{ reduction would exceed
‘ the improvement gamed

Broadly acceptable region \ ’ Necessary to maintain

(No need for detailed i/ assurance that risk remains at
working to demonstrate ‘;. / this level

ALARP) \if

Negligible nisk

2.2-2 EED ) A 7 ZHEMROL 2 HEEICEE S 2 Pl
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o KREoOLEHEDO WG
AREETJ8HZ B & (NRC) 13 i@ K IS E RO Bt & 0 B 2 BET L T 5 23, BSL
YT 5 L _ovicon T, REmAAR G A HE TR 3% & L T?D“Adequate Protection”
CKE 1954 4EJF 1 J17 : Section 182, the AEA of 1954) &L T\ % 3, “Adequate
Protection” DEMR &L TEFICDOWT, Ny 7 7 4 v PIL— L OFREICKE L, I X, E
ARSI HE 2R L 72 B o, B4 /E28 case-by-case D7 C¢”Adequate Protection” ®
ERZ RIS 5 4 £, WEHE T AFREIEKLE. NRC 2 aetkm L3 57200
ZR % FA L 5, "Adequate Protection” % jifii J& 3~ % 7= D BIRIZLF: ALK & 4172, “Adequate
Protection” # il 2 . X2 HE% L1l 2 561 (J& 11 Section 161i) 12w Tlt,
Value/Impact i (Cost/Benefit §i) ¢& FrL T, Bl %21 2 2B DIEYEE ) 27
DIKBIIF L Z NI H % T A OH2LHWITE 2L LTnd, 2OX )T, FHEHIC
xf L C“Adequate” % # 2 2 RN E % KD 2R (HHEHEEOHER) nEARICE LN
%, %L T, KENRC 0%L4BEEOMmMEMEE "IcoWwT, “Adequate Protection”, ZEME
ZeEPRLERNLEHEL OEMEICRL LEZLND,

« IREMERORSE

IAEA-TECDOC-1874 ofEEM#E&E 2 S L. MAENE SR L ZBEi#E0E %
22-31n T 8, EMIZENAACTESE L CWBIRETIZE0HN &L, TANLREZ
Visglo & FATHEEQ BE)GHIOEN Y 2 713 2 HE2 08252 L I iz i1
NiFEF ORI HECERNHES X CWHREEE) & EAL B & oBIfR b KIH iR X
., ERFHFREO BED &7 b 30 EEERR P 3G R E R IR 2 PUE i &4 (L)) &
#e, LEY)RZe0% % BT 2 TSR & 0B oL e RS 0 —EIC @A T
Iz,

e 1 o e o
Gt hE e i) BT O M & SIS 2 BORBRO 4 557 B & A & B B %
N ) ;([H e B o iy B JF e Hijﬁ ‘ﬁi
HOBHRO B = B RO 3 5 2ot | TR IO IOIIEW LD EU- £ ) S
AT 1o e At 7 R D7 B H IR E b 7 5 Y
- VAZIE, AKOHFEANICB W THAET 26 b B e R4 S
A B o e g x g, | 271 OB & 3 WG 7255
cxemn e RO ) 2 7 DG AR RIS 72 kL
HENBZRETHD
iy %gif;gﬁﬁ%;g e ERFHEEO Y 2 712005
T i | BEAPIEAEEE | IR KRBT | 2 ek any i i B
R | o BREI
Fh S PN (Cs“Tputi | prge
(Surroqate) CDR/CRE ) 100 TBq i) | (CDF/CFF HE, Cs'fulli
s 100 TBq BHIE< 1070/4i4)
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*  FJE ORI D ?

*  PEERHE O & E O FOE BT 135 ?

*  FEMEIEED XSmRS ?

*
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+ JAEA-TECDOC-1874 I3 & B DFHH L LTRD LI CHIF LT3,

v THEEFE: NeBREZF2, EOERTEDLND DD,

v LFEBEE  &EMVoBHEZEKLET 20, VXA 70o&%E AL, Adequate
Protection DB ZIRET 5, COJEIE. Ko BEREREO KB a[ReME & 25
e o CEHE, flZiE, ¥—7—F& LT, BEHHIE <. Public perception & L
TOTHER L IEFRAE Y R 7 RARREEET ], fEGE O U R 7 801,

v EBEE: PiEoREL. VR 2 ORK, KENHE. KenEoRGREHEICT
PVEDRD B,

vV TLOREHBEORKIC 4 DDERPHE, HEOER. HEOE. U X 7151,
U 2 7 RO, RERIEAR L RN EE 2 &0 - TEBEO SR L %
DREITIER R T 2 MEYRDH 5,

« IAEA-TECDOC-1874 Ic i, &EOFEFBEHICOWT, Tk LI KEITF LT 5,

v BN oReHBEOREEEE IZE OB &, % 0T g o e ICBIH Y R o
FEPEKR, FTEOREEEORE IR HEE OKEINEE,

« IAEA-TECDOC-1874 i2id, #E ORI OBRICOWT, TiD XK FohTw 5,

v ZeiiEoEhEo BRI owT, THES2S FE~®D Top-Down TR
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NS LT B,
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« IAEA-TECDOC-1874 i &) 2 HEE - 8D 8HIZ. TRdICR %,

v THEAF: BROESCHANIC X > TED b, BANLEHES XU L <
DEEAME, 2oL oA, taeficdthd@dT 2 b0 Thh, HilioiE
I Lo, 2OV~ Vo R, BEEEZ T TR, XVRAEWREED
Rz HIE LT3,

v FREBE: VR oS EE AL, BEER & FEEM % U % “Adequate
Protection” % 7€ 3~ % HAF

v HEBEE - Mo R Y R 7 OFIRIC LR 2 Bl L 22 cd v, flziL,
® il EELKF D G ARG # (Radiation Protection Safety Goals for Normal

Operation)
G507 E % (Effective Defense-in-Depth)
+or 7% EME & %8k (Sufficient Redundancy and Diversity)
T, N Y T of#, Z4ekRE (Independence, Protection of Barriers, and
Safety Functions)
® %7 ) 7 (Effective Barriers)

v MIBE: o HERERKICT 5 720, Hifts X ChiEA o Ze HETH 5,
R OWRERN e ZeBFE L ERN 2 ZEBESIFHI NS,
® REMmMNARLEHEE (Deterministic safety goals), f :

> RERHER DR (required number of trains in safety systems)

> WEEORMIRE (maximum fuel clad temperature)

> NEE IR — F 2720 0% EH: (design requirements against
internal hazards and external hazards)

o KN RL e HEE (Probabilistic safety goals), fl 21X, TRCICHR 2 AHME

> A 794 Fop#iL ~ (Off-site consequence level, could correspond to
PSA Level 3)

> EHEYE o (Radioactive release from plant level, could correspond
to PSA Level 2)

> LRI ES DL <~ (Core or fuel damage level, could correspond
to PSA Level 1)

> Hifi7e 2 74 7 ) 7 (Lower technical criteria) , 5l 21X, »N U 7 O,
BRINRHHEEE L 27 2 (numerous possibilities exist; barrier strength,

safety function, safety system, etc.)
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N NOY TN
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Health and Safety Executive) M@/~ % V) 2R 7 EHOPSHA RS E L %, EEO X v v v
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BEHHMIZE > THR—bEIND 2 DOEMNREARELZRE L, BEAELOND
o OEIEEHI. FNEERP TR AREDOME—DRIL L 705 Z L2 BRI L2 DO TiX
TRUNDS FFIE DFFRR R O TE I FTREZR G HRAMER S 25 G121, EAUTFFR O
EICBITD 1 ODOERELEHBRTZENTED LB TND,

o JRFIIREFREFICHT ORI RBEMERE LAYy 7 7 v N HLEVECET S8
il o 24T 5 BRI, 24 B AR & B RO 722 B B AR XA 2 A i U012 B 8 L Cff
INDHRETHD LEKFH(60FR42622) Tk =T\ 5,

o AHXv7E, BAILLZERELOBAMEEZTHE L, AUEARERFHARKE L, HAIC
E o TFHEBR L, Rl 2 BRFHAZEET 57005 E 2, AN & & HIgqE
k& L SECY-89-102 Tk XT3,

® EHNOEEBENLMRBREEICENRT 2 \EOFKRIMTHONTND

o 1986 EDZERIEHEFRICTED - DD EMR 7 safety goals & 2 D QHOs(H[!
P & | BREEPEA AUSE L) DS B FAY72 Uk H I (CDF, LERFICIE S 53212 kk &~ 724k
R ENE SN, BRERTOBE LA SECY-19-0029 (ICF LD 5TV 5,

o PO BREFEE OB IEIZET 5 EMR R BIEE A BORF B O Safety Goals 2k I L &9
ELIZAH v 7 DO (Secy-00-0077, iR 2 DA T v a v DEEERITKR Lo
7=(SECY-01-0009),

U A7 EROIGEHICET 525D H A F7 4 2 (NUREG-1.174 %) Z HIHI RS HIT LT 5D

L REHIEZICAREGDEL DAT— 7 RNV E — L Oifima lAER TN D

*  60FR42622 |2 17T#D/X7 Y v 7 a A MIxt LIEEZFHE L T b

o REREAZFHME L. PR P ICScE SN EIRER T A X R EERT 5720
IZHABE72 NRC A% 7 OTFEH H Z 5 L 72 NUREG-0880 %17 L., Z DOXIFEIC
T HRT7 Y v arts ha~EEZELABLTHND

3.1.3 JEEDIEE)
U 27 EHOIEH, Basic Safety Level(BSL), Basic Safety Objective(BSO) Z#% & L. Hiiil
DHEFIZEN S DOALEST, EAHEZE L, FHloESHICEHA L TWwWDd
SAPs(HE 10IZIEMHIRE LTED LN TWD BSL X 2 25V, TN HITRERETH
Do THNLSND BSL 1, ZAEMEITKT 2BI0R) e BGEN GBI FEA T RIRE T d 5 rIREMED
W EREE T 2 720ICHWbND,
BSO 1%, #&MEHIZEm® 5720 DIEEIC ONR OV YV — R &fH4 5 HN A Tl
WLUL LRSS 2 LD, —T7, FEEITBSO ([CERELLLLTH, ety
BICEDHD T ENGEAICETIR TH LG50, MREFEMT2LENH D & SAPs(HH
TODICFEH D 2,
U 227 OHHFNZBEFT 2WREN ED K I IATLN DT OV TOREFENAH S, £ D= R
Y ERFE LN, MEOAN—Y g VEHORFICKM T I FHICIVAREDI I 2= —
3 > & FEZRL L T4 (UK HSE's decision-making process: Preface)
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3.1.4 77 ADIEH)
TR AEZ EERANCEE L T2, L LN, fERGN Y 2 7 3412 -

ZMRiEz

S

AX B

L, BERER~OXSR R T 0 FLERL T\ 5, ERNLZEAEZEM

LRV DIFEEE(EDF) & OFR 2B £ 2 7ofE 17208, FEE XY A7 G ARk 4 715 EZ 5w H
LTWb, 77 A0 A7 {ERMReTOMEZ 3.3 HillRT,
ASN @ Hi#H

BERR 7T > MZoWTIE, MERmIR L AR RHNIC BV TER L TRV,
PRA DiERDODGHT O DI ZRTET DL IED TV D, o, FROEM
£} & 4F DRGSR 2 i T événement précurseur (BIJRFER) 2 EE L, HEQH
GUIKRIT DRI ERFIT D Z L 2RO TWD, BERET 11 RZEBWTPRA D
FEROSHI AV B D 2R (Reference values)iIA—4#—& L THEE S 2T
L7 5720 & Basic safety rule 2002-1 of 26th December 2002 (Z5E#i & 5.,

B 77 2 MZOWTIE, AHENS LT X TORBEOEEE Y — FE2ZE L7
Z T CDF % HIEEMAOS/UFE)RKMIZT DHZ & 2R L TV 5D & Technical
guidelines for the design and construction of the EPR |ZFZ#i®H 5,

Basic safety rule & guidelines |Z{:/972 43 /12372 (Non-binding)

EDF @ HukH 7~

FRORY ) —= 0 T O DICHEERN 2 EEEE EOASN L IEARXTHED
FEROREMESD V). miJkE S (Precursor) 2 Y, THE /2 FHR 1L PRA 2 W41k
F U ERHFL, TOBRIICIEL, s E ASN IHEL TS
[NEA/CSNI/R(2009)16, NEA/CSNI/R(2019)10 #2250 & L /-]

ASN & EDF Dl £ D%

1980 FLHIZPEEE N E MICEEH S L, —RICHEAROIEREZ VT, L2
HEE OO AIZ W TIEARIZ EDF & L7223, EDF O X0 £
MEREY | REmRT 71 —F N Z e O L 72> 72, £D%. EDF |38
&7 7 v OEMEEICHERGRE L FAREZ R L T02H25, Zh ok, BHIZHR
T3 < ZREAEEEE LT EDF & HHIQIEARICHHE L, RELTZbO L HE
ESIND,

ZOX ) A EL NI R E LT, RIUFERTHEELZ T, B0 b2 FF
OB L EEROFEMENR R 7 a7 N T—fElicEE, DSttt 21
L TWDEREEL TNDEBEILND

[7 7 v 2BURH#BEIMT) 338173 % 2456 (Annales des Mines)|Z#8#k S 7z 5/C
(Réguler les risques nucléaires par la souplesse : genése d’ une singularité
frangaise (1960-1985)) Z&& 2 L Cie# L 7z]

3.15 747 v ROIEH)
ik 77 v M3 2505 L Cs-137 KB H OB EEIZB 2 H|BR2Y The Radiation
and Nuclear Safety Authority’s (STUK)D A K7 A Zfi#i ST\ 5, EIEHFOTZ 2 K

50



IR LTINS OHIREE #—7 > b & LTEE L, ke ettn BIci e Z &%
STUK DA KT A4 U RERL TS, FEFIIMAIZ PRAICESS BEMEEHE L, U AY
TEH A TG U 7o fk 2 7B BN HLD FHLA TV D,
STUK @ Decree (23T, ARSOFEMBHRE, FHEEOE > T A EORE 2 2
% ATREMEDR D TIRWHFEZZER LTV 5D
A RTA L YVLIZT, U R7FHiiOEN & AFERFRERED 1mSv 07 T 2 1 FROHE
23 100 4E2> 5 1000 FOEEHIM F 1 (8], FRIFRERE D 20mSy 7 7 A 2 FROMEN
1000 AFOEEEHIF F 1 [ S HEL TV D
Bk 77 v MZOWTIE A BT A 2 YVLAZ T AR O FEED 105/year A,
Cs 137 ORKF~DNEHA 100TBq % % 2l % OHE O BEE OSEED 5 X 1077/4FA
Lt ban gk L s, BT 7 v MI EiiEREEZ Y —7 > hELTEE
L. ke e atbm BICE D A TV 5,
FEHIIMBICZEAEEZRE L TV D, 28R OIE S Gustification) D 72 b DL
IR HA L CWARET b H 5,

3.1.6 AU =—7F  DIHH)
Swedish Radiation Safety Authority (SSM)I%, fE=EGRAVL R EEZHIE L TRV, F3EH
75 PRA OFEROFHMEEEL EFRK L, ZORWZ R TFLERL TWD, SSMITFRD Y T R4
BH1I~HS5, ROV AZNTS U T, EhaE, Cs-137 OfftE, A IR DALY
ERELTND, FEFITMAIC PRAICESS BEEAREL., UV AZIEREIGH Lizkkx 72
TEEHCELD FHA TV D,
SSM D #iH(Regulation)iZix, 7 4 /L Z—~_ h(EF FILTRA)OREHEHEL LT, L7
ZAHS RNEID Y THNATIEY, H5 O LERESHZIT 105y AKdifi, KB HHSE (Cs-
137 100 TBq LA k) 1% 107y A4 & fldd 5

3.1.7 fwm Oy FEE HEOE W
AR T LB B A EN A O A RS A UL FIOORT,

HH /o g agii
1. ML HRY USA K#i#E#)E Executive Order 12291 24
28 B, BB O, BEFRHIORE L, H
HNZ B3 2 SEEIREDOIERRIZ B\ T, T TOMBIIL, 15
TRRO LA HIPH T, LLTFOEM:E2 85T LT s
VY,

(a) ITEL EOWTEIZ, R I NTZBUF OITEh OBV & 5 R
\ZET 2 R RIS ES W T ITh LR T U R bR,
(b) BIHIHEE L, BHNIC £ DA~ OELERIRIE LS ~D
WAERE A Z BRI D720 RY | GEC O TITR B0,

(0) Hilo BEE, thz~OfliFli 2 R Kb T2 X 5 128N
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INRTIURR B 720,

(A &5 BHI BT 2 EONET T e —F 23 dh 55
. S ~OMBE AR E D RWRBEEN RSN R ITH
X2 720,

(e) AHEBIIZ, MR DOREA T DREDFEXDIRIE, EHR
TR OARAE, fFRALE SN D E DM OBLHIFE 2 B I A
AU\ FEE A~ ORKIRIE & e KAbT 2 B YT, K o B SENENE
ZRRE LR 67220,

USA %4 HIZBRF ] (51FR28044/51FR30028):

«  (Summary) K#fEDOE)E (Executive Order 12291)(2
*f L. NRC OZRIZET DREICBIT 27 HFL%©
A RO K L— R4 7 ORENZEDT 2 72 BOR S
H, ZERIE, 2 20EEMHEMIC L > THR— S
% 2 ODEMMEEBEERE LT,

«  (A. Purpose and Scope % 2 /XT7 7T 7) BIEDHIH]
FIEIL, AROEG)22BHHE &\ D AR 72 AR E: 3
MZSNTNDEBEZ LN TND, THUTENDL
P OBUTB L OHRE ST B HUHIEE M 0@ YR
A X0 YIS HREET 2 ik E Rt 7oz, Bl
TOFEEZLETHZENARETH D, ZERIE, 20
KO eEmN . R IREITICRT D L AT
B H 58, L0 PRIATREZ i 7 = 2 NRC
233 9 5 B EEE I oh 3 2 AR OFER . % L Cifls
P ORBIT ORI 5 AROEFEIC 2N D &
EZ2T0D, 2O NRC ZRBUKOFIIL, F1/13%E
PRV TERN BT REAROME & L 2Iokt4
2V A7 DKMEIZONWT, EERORMEZRYIILTWH
Do

13

USA B = H1(60FR42622):

o (ID PREFR & R OB~
LR RAEDOERDOIZOIZ, JFLBEIZET 5 HiBhrY 72
Bl BB LIRS CRESNTWD, Z4H
BiX, 77 MY 27 BRENLL LTI E A2 VB
L722WIE EHI RV A Ofaét 22 2,

- (V) BHIZBESOBR
L PR L MR BE BRI, 7T ORI
BHREFT T O RaAENEERE LNy 7 7
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A v NI DB B D B Lol 21T 5 BRIC
AHEFEMEZHEONCEE L THEN SN D& TH D,

UK HSE's decision-making process: Purpose of this
document Y A 7 |\ZFHT HIREICHEZ 5 2 5 HIK & %W
fEL. ZNDHHIHTA T4 L ORSCHEIZED LD
BT L0 ERT, ol 21X, BT 5 U X723 58
FHIENG, U A7 2 2 7 DICRATE S8, U R
KT O EROREBE, VAZEZELEEL 7B EARA AN
YRR ENRET L LICR o TALDHIERR ENED K
INTEBRE SN D,

#[E ONR SAP:
(HH 695) o faEitnEmuicE#H I, VA7 0
ALARP F TSN TN D0 E I 0 EMmptd ERIC, A
BRI OB & LT~ & S B, BARIE ONR @
YR RY v—%2E&T 50T, MR EE LoRE
ZTNL, URZ LfERMEDR b mWEaTc ) VY — 2 28 h
SEDLDITRID LD ITRES N TN D, BAEMIZIZ, AR
TRAE DB O L EXT R 2 BETT 2 WER & D % &
L. fFAREDOL ATV A7 NHFRTEZ 2008 9 vl
THDIfEDIND,
(HH 696) ZH 60 HEDHIZ, TOR (Tolerability of
Risk) 7L —LAU—27 2SN TED, R2P2 (Reducing
Risk, Protecting People) (ZX» CHEESNT-H DO TH D,
JRF OfisR Oz a2 il 21 dh 72w . BEREITLET
—AZRAEL, LD O HEED EDORREEZER STV D )
2RI L7 i U722 B 7, 2 ORE, —Eo> BAR LR IR
WCHHYT L2 LI ET RS TH D, BEAEDRMNC
THELNVLE LTRESNL TV D HDO b HILE, HER
YR LLTEINTWDIHLOLH D, 4 HEEIZIX Basic
Safety Level (BSL) & Basic Safety Objective (BSO) 73
RESNTEY, ZblEftEk2 THIISh TV L oI,
TOR (R2P2) DV A7 Ji#tOFsi A% BRI 5 72 I
WHATWD, 785, BSO X R2P2 TRaEnd A ZEH
AIREZR) U A 7 KMEDBIIG R & R,

23

77 s AHIN)R (ASN) BiE BARICBT 2% 207

Page 109
« ASN OFKIL, ZEMEHEFT 57710 T <, EHW
WZZEMEEDDLZ L, FORMDOT-DICIL. HERHT
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AR ERTDH I LI ONLETH 5,
v R IR~ OMSF A R 2 O13IE R
(ZEEL W
v —EBRENERSNESE, Bl etk B
Ka A NTREETH 72> Th, ZOFMENH]
REND LW ADHEMNEL D WRENMED &
%
w7 BRI 2~ e LTI T 228, Bl
fillz 31 A HIR(imit) & L CTIEA T 72auy,

7 4 7 ¥ Finland Nuclear Energy Decree (Section
22b, page 18, 19) {ERMEADOFMMBERE L, 7T A 1
DEFEOLEIE 1 mSv, 7 72 2 OMEFRKOLE
1% 5 mSv, MEFHLDILKDOLGEIT 20mSv & 725, &
Wy 7ese Bz R T 2 72012, v A 137 ORI
IREEZ 100 77 X7 LL &4 %, [REEZHE A % ATREME )
HThENZ &,

19

Ay =—FT v WERZART PSAMIT #&f6 TR

Page2 HIfED A7 = —F L OHHITIL, MEROZE RS
FHUE STV, BHEIT, T4 B AT B D R
ST OFREROFEEELZ ER L, TORMEZRT LT
Do

25

2. IS &S

HE: BEEEE A L Z R EORENER S D, 17
FEINTWHERBILS NI REEET, FEHM. BiH
W, AREOHREN eI 2=l —va U EERNLD,
(TECDOC-1874 4.5)

15

AE FROEB— R T AR a—F (N - SRS, &
H B - 21RO PRA OEfiz HIE L T\ 5,

ARFK— HFH T4 TR TTA AT —
FEE, AnNET | 2[R 2Av=—FT 0 B, ®KE, K
[E, (OECD/NEA/CSNI/R (2009)16 3.1.4)

22

USA %4 FIEBURF#1(51FR28044/561FR30028):_
(V. Guidelines For Regulatory Implementation)
cRHIZEE ST, R REED, B 02 UV SIS O 48 5
(BT DM LoWREZ WS D720 DA RFER LY
552 Ladi L Tno,
- INOLORERELEL 2 OEfEEHE, NRC OH#LH O
RELLTEMENZLOTIE AL, SR ATEUGH & B
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BSFIN LIRS 2 DO TRV, £, ZEEELRNIND
DEMFEEHET, B ERPFFRATIREDOME— DRI E 72 5
ZERBEMLIZLOTIERY, LIDLERNL KA RIA4
NS T, FFE QTR AT O IE FH AT Re 7 i s ERK
ENTHAEITIE, TRITFFRAOREICRITS 1 2OER
LHIpTZENTE S,

USA NEA/CSNI/R(94)15: Page 12 /X 7 7 ¢ v MHAID
TCTREINTEAY I 7 4 v FEIESET HEIT, — &I
A EOMBENERITHFE L, IBESNTZAAY I T 14y
N3 ZE ORI BRI KL U, 2> MBS 72 HiET
FE R LENOWEE L1259 2 & 2 FEmNIOR T BT
[T NRC A% v 72 b,

USA SECY-89-102: 8) 3 FH & 415 Hifi] & BLiIETT D 4R/
REE L 24T 9 EEIL, KRB CTERENNRE 1 TH D
LD, 22y 713, HAl L 2 B L ORAVEZ R
L, RUBEARZLREEZFE L, HAICE > TUIPEBR L, K
WY R BRFIEAEET 72005 %2, BRI 7236 &
EHICFRER T RETH D,

USA NUREG/BR-0058, Revision 5: 2.2 %24 H 3 Af1X.
B B R T IR BRI —RICER S D~ & Tl
EE, BAF ) A7 DBEEICFFATRERIZ SRV & D AR
ETHIEAEMLTND,

USA NUREG/KM-0009: Page 4-23 & &)V 2 7 3l 1%
DIEEH#E~OEMIL, BUEO S D XV HEEMe L~L T
AR Y R 7 PR EERFIR ATRBIC 224U, R0 R
G D THAD,

USA SECY-13-0029: (Purpose)#HilJi 1 ~D VU 2 7 1E#
EHICRT A HE O OBE O~ HIc, ZES) LRF
DOFEHERFIOREEREEE DD L IERL, A¥ v 7 HME
% L= &k,

(Summary) 1986 fFDZ4 HEE S #7ICT, NRC (X, —
DD EMEH) 72 safety goals & 2 2D QHOs ZEH, DD
) QHO 1%, BIRFET & BRRMENAET) L EDT,
Z D%, BIRFFEL QHO 12XV A& H L7z KRB O E 2

TENEED B2, 1993 IR TIT A &l S 4,
E¥EFHRiEsn, FoRbYIC, MHEHRGY X 7 5
(PRA) DTEMNHES EREFIF I T, KRB R
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BB (LERF : 10 °/0F4) 23AIRESE T QHO o, JF.048
E4ER (CDF : 10 */F4E) D3SBRIEPED AUSETE QHO DR
fREL L TCHHEND Lo hotm, ZhODIEEIZES
BORBES T, Hrehm CIEH STV,

USA NUREG-1.174 fti: U 2 7 1&8E IR 5 25D 5 A
R DFEA,

UK Safety Assessment Principles (SAPs)

(Preface) #RiFfRAFITILEBANZFEITAIRBZRIRY U R 7
ERIET DL VOENRBLRHY, B bHD SAP
DERICEEE 525,

CHH 10) AERANCFEITAIREZRIR Y U A 7 28T 5 1L 3%
% (SFAIRP) (X, 5025 L~ vV 27 |ZH#A S, IR
KZFANLND LV E TED LW b S D,

23

7 7 A Basic safety rule 2002-1 of 26th December 2002 :
(I.1.3) BERE 77 > MTOWTIE, MmN 2 BIE 21
FNZBWTERE L TRV, PRA OF5EOOHTIC FEYE(E
EROE L, FEMEEITEE 2HIRMEE L TTERITA BT
ADEELTE LTHERELRTNIT R BR0,

(I1.2.1) PRA D2 2 —71%, WEHHFERESRE, t=2—
YT — WERKSE, K LA RS (IR, SN Pk
K, EERO)EET,

20

7 7 A Technical guidelines for the design and construction of
the EPR: (A.1.1) #1577 > MZ DWW TIX, Technical Guide
2. AHENS LT RTOBBEOHIEE NP —FEEBE LT
9 % CCDF % BEEE0/(F ) ARIZ 95 2 & 28R LT
W5,

21

77 A NEA/CSNI/R(2019)10: (page 115 Section 7)BEsx 77
v hNERGE LT, FEFITEM L 25, Design Extension
Condition DF%E. Tech. Specs.?D 7754, AOT(Allowed Outage
Time DIER DK, ATIEFRMNT, FirFIRE, EEF
WFNEE D FGEILIZ PRA Z N TW D,

747 K YVL A7 (BHH 305, 306)#% 7 7 » MIE
BLEBEZ RS A K YVL A.7(15.2.2019)1Z 588 L <
W5,

(THH 328-332) BER 77 > M oWTIE, PRA 2 L4
EVEE BT 5 FE 2K AT A K YVL AT TERL WD,
B DBOE D LEEME DI, IRAT « IRESHYS 1L« SRR AR
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FUtRET 07T L0, BEFRFFIEOREIZEM LA
TR B,

7 47> F STUK-B 120 / AUGUST 2010: Page 37, 38
\Z R D R
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7 4 > > K NEA/CSNI/R(2019)10 Page 91

Briax 77 o MU DIREHEEE & Cs-137 O KRB H =
LOBEEOHIRENERTEIND 0, BT 72 Moown
T, ERNZ —7 >y R & LTHEE SN, fk 7= o7
HIAS A S5

7 4 v 7~ F Fortum, Risk-Informed Methodology of
New ISI Program for Unit 1 of Loviisa NPP, Oct. 2007:
(ABSTRACT) ASME XI Supplement R #&#%Z LT, B
70 PRA Z{EH L72BER 77 > b @ RIFISI OF L% BH%S
L. STUK O7&RAHfG L, Loviisa 77 & MI@H L7z,

18

AYz—T v B ZRT PSAM1T e

FILTRA FtH#EIZH K3 % 100 TBq v A 137
FEHET, BFBRO 9 BT PRA YL LTHIRT 52 LR T
x5,

25

Ry =—T v BB LART SSMFS 2021:5
2% 281 FPESNTERBLOENEZ2HELRY 7 A HL i
HBHEIZEIDHBTAHZ LICL - TEESNHHLDET D,
FABE IS TR EIT O %6, FHEFEEABE LI
BRI FEZ T & 258121, £ Ol % FEhE L 72
T R,

26

USA NEI 18-04: FFR4FD U 2 7 {FHdE H O A
NEA/CSNI/R(2019)10 = 4% [E O #rax fr/1BEax b O B AR
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ZE: AN 2 L4 BARONES T

4. FREE ok R uE

#i[E Safety Assessment Principles (SAPs):

(T8 H 10) Reducing Risks, Protecting People(R2P2): HSE’s
Decision-Making Process’, ¥ & ' Tolerability of
Risks(TOR) THUE SN7c&fkiy7a Y 227 L~ULid, SAP
WNOFFEDTUE BFEICE SN TWD, SAP O BiZED
EHEARMLUIZOWTE, % 2 ICRiiS T D,

(HHE 697) EHEHR, FRFHEAE RS — 7 A 5 Y 2
7 EHOEEE, £ L THEM Y 2 71Tk LT, 2R EURAL
LIEBEBEERERS N T WD, 1A EDREIFHAT
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20mSv & VA MOEROEDHRE 1mSv D 2 o,
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T, M 100 53D 1108530 1) EE 2D

#[E HSE's decision-making process: (page 58) ik S
HREBEEITY—Fy NI [RERZREI TR 12
FoTRESND Z ENEL, LTEER- T, YR E FE
FHORGIZ, VAT ~OFIREFERITHTHaX ho~y
FrITMRDBND,

#i[E Safety Assessment Principles (SAPs):

(EH 698) BSL 2ifi7= ST\ Th, U A2 28 ALARP T

XRWNGEERD D, TOL I RGE. FEFIIV AT 23D

AR T 20BN B D, U AT UL ALARP TH 50

EDY WA 51213, FHEED T — AN, T — A TIEY

ET DR ERH D,

(EH 699)
BSL 2MEERIRTH 256, FEEIIA LT ITA4T
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WZOWTIE, ALARP BEIZBWTT U ANT U ARKE
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ZENFEH SN D FIREENE W EEET O MEND
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F I IEHE T D B E 2 RET DR D
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7 4 >7 ¥ K Nuclear Energy Decree: _(Section 22b,
page 18, 19) fERMBEANDOFEMMBREIREIZ, 772 1 Off
EFROBHBAIT 1 mSv, 772 2 OBMEFHOLAIL 5
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100 77X LV ET D, REZE R D ATREMD MR T
INSWNT L

(Section 1 19))
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W< s 1 ENERET D EEESIND,

b) 7 7 A 2 fHEFH, 1,000 FOEEHIKAFIZ 1 [
LOVBELRWEEESIND,
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AV ME, LR O/ D D H D TH 5:6 DDRIEHIERK,
3 ODMBUHIL R, 2 SDOERFK, 2 5Oz P=T1V
sttt WV T N=T RFER Y BV ABGELED H T3
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USA FISCHHOFF, 1978: (Abstract) [+5%4sixEn<
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TONRE—=VERLNITH I EEREL TN D,

USA: NRC, SECY-01-0009 Background: Policy Statement
1986 T Objective & Flil S LTV E &N 72 HFEEAE
% . Safety Goals (Z#& EIF L X 5 & LR R~0RZEK, K&
213 SECY-00-0077 (Z5Lik STV 2 -2 4 B 7 #t
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NEA/CSNI/R(2019)10 3 November 2020, Use and Development of Probabilistic Safety
Assessments at Nuclear Facilities

NEA/CSNI/R(94)15 29 June 1994, The Use of Quantitative Safety Guidelines in
Member Countries, Addendum to CSNI Report No 177 Consideration of Quantitative
Safety Guidelines in Member Countries, June 1994

UK HSE, Reducing risks, protecting people HSE's decision-making process

NRC, NUREG-0880 Safety Goals for Nuclear Power Plant Operation Revision 1 for
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NRC, NUREG-0880 Safety Goals for Nuclear Power Plant Operation (1983)

NRC, 51FR28044/51FR30028 Safety Goals for the Operations of Nuclear Power Plants;
Policy Statement; Republication

NRC, SECY-01-0009 Modified Reactor Safety Goal Policy Statement
IAEA-TECDOC-1874, Hierarchical Structure of Safety Goals for Nuclear
Installations, June 2019

STUK, YVL A.7 Probabilistic risk assessment and risk management of a nuclear power
plant, 15.2.2019

STUK, STUK-B 120 / AUGUST 2010 Finnish report on nuclear safety
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Finland, Nuclear Energy Decree 12.2.1988/161 12.2.1988

ASN, Basic safety rule 2002-1 of 26th December 2002
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OECD/NEA/CSNI/R (2009)16 Probabilistic Risk Criteria and Safety Goals

ONR, Safety assessment principles for nuclear facilities 2014 edition, revision 1 (January
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“Review of Probabilistic Acceptance Criteria and their Relation to Radiological
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[NEBRBEZSTFL o0, LaEAE L UTREMAR BN 72 2k L BEA T 5 2 L S LB

%] It is an important and at the same time challenging task to determine a set of safety

requirements and criteria that would aid in answering the question, How safe is safe enough? In

order to achieve the fundamental safety objective of protecting people and the environment from

harmful effects of ionizing radiation, a set of detailed technical requirements and criteria, both

qualitative and quantitative, can be formulated as safety goals.

EN
[iliii}
[ ]
[ ]

(%

ML U AT BT D FEEEE 3] Criteria

IAEA/SF-1'" Principle 6: Limitation of risks to individuals. Measures for controlling
radiation risks must ensure that no individual bears an unacceptable risk of harm. Criteria
for what constitutes an ‘unacceptable risk’ need to be established.

IAEA General Safety Requirements (No. GSR Part 4)* Requirement 16: Criteria for judgin
safety. Criteria for judging safety shall be defined for the safety analysis.

[—#BOENT INSAG-123 #2E L7y, BN L ERIMBIEZ G Lz — B
o 57 AR DOMEEREE & ML 3 2 )Y & % ] Several countries refer to the INSAG-
12 report, as a basis for their national set of quantitative safety goals. The growing
importance of establishing a consistent and coherent hierarchy of safety goals for NPPs and

other nuclear installations on the basis of the consideration of both quantitative and

qualitative concepts has been widely recognized.

A ]

Ll ) A7 W 2fEEE S LT, RERREOBUIN

A A D% 4 HIE O RGO (il 1:4 TECDOC @ Page 16,17, i 2:Table 1)
Table 1 224 HEE D FEJEHE1E D% EH 4

I B H AR
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TN ONi & GEIRK T 2 BUHR OB E R EE, O N B2 P#ES 5

EA7 H BE

TBCSH R D U R U PE I B o BRI X ) BB R
L, SiWIZEHPAICD- 24 E0RELEZ D255 Y
A7, OB RIZ X 2FH e ARIELRE L 26T
FIRED ) R 7 O 2 A RTINS & 2 VoKHECH)
fENERETHS

TR} 6 0 TS R0 O B DAL & B AR D R
VA7, AROHEAEGIIBTHET S HEY
A7 DRI EAREICHEmMSE L vARECHHI SN D
REThD

Hf H

ERF D) R 2
VT B R

i
£

BRI O 2 7123
2 Hife Sy 2 i B

asrtpo e | XS B WG E TRIHI T
ey | oo AR 2R4e Nk

TALHEE
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RITHT 5

e 3id (Cs VT i
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o LEFAFICRITL -AMtoER (BLEO A, RasixEO AN, Z4R
L RENED— BN, L)

% 2 (Bt R2BEORT BEEL). FR (I T51 7V RFE. RHEH

A, IRIDM £&R£3321=4—2 3)] Objectives
The primary objective of this TECDOC is to assist in creating a greater understanding of the

establishment, use and communication of safety goals for nuclear installations in Member States.

This TECDOC sets out the advantages and benefits of developing a hierarchical organization of

safety goals. It provides practical guidance and examples on establishing a consistent and

coherent hierarchical set of safety goals for nuclear installations.

The TECDOC provides practical guidance on the safety goals that are needed for use in an
integrated risk-informed decision making (IRIDM) process. The use of safety goals for

communicating with stakeholders and other purposes is also discussed.

[HEEIZOWT, YWNIHAA (Framework, 7 L— AU —7) ZRIH L7223, BIfERE
JEHEE (Hierarchy, bt =7 /L% —) |ZHE—L7]

[ TECDOC IFFEEHIE DRI R DA EAEITT 20, BARB 7222 BAEO K E D BETH
EE OEES Td 5] This TECDOC discusses the advantages of a hierarchical structure of

safety goals and their use but does not recommend any particular set of safety goals because it is

the responsibility of each Member State to determine how nuclear safety is assured.

(F i ]

® AR HIEDOIEM
® LAEHEEZRETHEMLHE
E3H Scope

$2%

The scope of this TECDOC is concerned only with radiation and nuclear safety.
[1986 4= USNRC %4 HARBUR BN DT, JRUT- F 38 BT OO SR 28 k52 C L REH o
INDY AT 72 EDRRGL5)
Elakiiiles)
& Xa—TDREIZONT
(£ B#ZEDRERE1L] A General Hierarchy of Safety Goals

E i) Approaches

Padad

E ]

[WENRA, MDEP & NPSAG D@tz 25 L, LaEBREOREIZIE, 201
VDB RERR D Lb | BRI S 720 LoLin S EIRIZEAR O L~v | AR 24 AR
D LIV BRI BRI D L ~v EEHARIOREE 2 BES 1722 & TH 5] The
hierarchical approach covers the entire range of levels, from the highest (society) to the lowest

(technology and facility specific) level, referring three examples of safety goals hierarchies

developed by WENRA (Western European Nuclear Regulators Association), MDEP
(Multinational Design Evaluation Project) and NPSAG (The Nordic PSA Group).

2 & Types of safety goals

[FEMERY, EEAY, RIEFHHY, MERGRIL 2 RS EEEIS IS T 5, BAL BEED
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A 0D SRR A ] 0 B AR ik & BEOEE L 72 < | ML FAE N EER I I AT 2 A b H D]
The_highest level safety goal would be expected to remain unchanged over all life cycle phases,

while lower level safety goals may be different for different life cycle phases, and may also change

during the lifetime of an installation. Both operational states and accident conditions need to be

considered.
Safety Goals
(All life cycle stages)
Operational states = Accident conditions
Qualitative || Quantitative Qualitative || Quantitative
Deterministic/ Deterministic/
Probabilistic Probabilistic
Figure 1 Types of safety goals and field of application
% 3 Hierarchical approach to safety goals

[ P& DI M:] The hierarchy is to be applicable to all types of nuclear installations. The

hierarchy is to be applicable to all relevant lifetime stages. The hierarchy is to cover the applicable

states of the installation, e.g., operational states and accident conditions.
[TAEA FEARZRJFAI K& OV 2 UE L OFEA 1] The hierarchy is to complement and_be in
agreement with the structure of the IAEA Fundamental Safety Principles and Safety Standards.

[%EL5# & o —EME] The hierarchy is to be consistent with the structure and intents of

defense-in-depth and support its implementation.

[ FALD & % #EM{k] The Top Level safety goals express overall requirements on society level,
while lower levels will successively detail the top level goals.

(%D e HEED—EM] Safety goals on different levels are to be consistent and traceable,
allowing to derive lower level goals from higher level ones.

[ EAZDZ 4 HEEADS Technology-neutral, TFAzMD %4> HAEDS Technology-specific] Higher

level safety goals are as far as possible to be technology neutral, while lower level goals are

expected to be increasingly technology specific.

[EME & E 'L HEDNRFRHIAF(ET 5] The hierarchy is to include qualitative as well
as quantitative safety goals.

[0 d &, VT NE, a2 a=r—3 3 VOREE%%E] The structure is to

be clearly and unambiguously defined, making it_easy to understand, implement and

communicate.

F£11H [IAEA DERLBEZREEEEM ] Proposed hierarchy of safety goals
IAEA DRERICHH D L 912, BEARE, K EEEIREICHE - B Sh b —
7R S AR A IR 2 7 9 2 CL ZENRBLE TEND % T8O BRI 2R IEENILR 5
BERICEB L CW S ERH D, Al bR O BEEIE, Hx OB 53, Ly
AT LEEERIEZ THEREE LTHIETRRESND, £ LT, & EFEBEN
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i T et EREHR
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Figure 2 Proposed hierarchy of safety goals’
¥21F [REUOREZBER. RFAERETERIND ZEATELED, AHAE
CEYURESNDEIELHD BIZRIE, RFARFEESDMES 8 USNRC O
Mission®)] Top level safety goals

* In many countries, nuclear safety is ultimately governed by qualitative safety goals at the society

level, which are often defined in nuclear legislation but may also be issued by regulatory

authorities. These safety goals may have a wider scope than nuclear.
% 318 Upper level safety goals

*  Upper Level safety goals are expressed in more detail than the Top Level safety goals, providing
a bridge to the more detailed technical safety goals at the Intermediate and Low Levels. Upper

Level safety goals are typically technology neutral and have a site-wide scope thus providing a

basis for Intermediate and Low Level safety goals
% 418 Intermediate level safety goals

* Intermediate Level safety goals are normally to a large extent technology neutral but can include
the highest level safety goals for application to specific technologies. Intermediate Level safety

goals are aimed to cover crucial general safety principles and provisions such as defense-in-depth,

safety margins, physical barriers (including considerations related to independence and protection
of barriers), and redundancy and independence.
% 518 Low level safety goals

*  The Low Level safety goals are technical and aim at assuring the nuclear installation meets the
higher level safety goals, by addressing siting, design and operational aspects of a nuclear
installation. Quantitative deterministic safety goals may relate to maximum or minimum values

of crucial parameters, such as fuel temperature, pressure or water levels. Quantitative probabilistic

safety goals are expressed as frequencies or probabilities of unacceptable states or consequences.

Low level safety goals can constitute requirements or acceptance criteria for design and operation.
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o LI OREAEERIBEHE, LA OB
® TALOWIERRAY & Mm% 4 B AT

¥£3F [2R£BEDEHEERE] Derivation of Safety Goals
%18 [Top-Down #97%: A3%] Derivation

These_higher-level safety goals could be qualitative and/or quantitative, and aim at helping in

making the assessment that nuclear installations have achieved an acceptable level of safety for

individuals and society in general. The determination of Intermediate and Low Level safety goals

makes possible the coherent use of a set of safety goals at the organizational and technical level

that relates to the established safety goals on higher levels.
Although safety goals on Top and Upper Levels are less likely to be changed (particularly if

legally established), safety goals on the lower levels may be changed more frequently.

B2 & [Z2BHEODERIZCAT—IHRILE—D%KE|] The roles of stakeholders

involved in the definition of safety goals

[Z2HET TR TOEROZODOLED] En) ZEThY, [RTOERNZEHIE
DAT— 27 7= )V4—]] Safety goals are intended to reflect the interests of the public, not only
those who are directly involved in nuclear safety.

(55 EAZ 24 RAEORE BALA 1XE OBUFT L #BE. £ O T g ORI IHIH] 4 /o
FINERT, TEOLZEEEOKREIH T NEEEOEEI L EE] At the higher levels

(mostly Top and Upper levels), it is the responsibility of Government, or one of its agencies, to

define what constitutes an acceptable level of risk. These safety goals will be enshrined in legal
or other mandatory documents.

At levels below the Top Level, as the goals become more technology and facility specific (mostly

Intermediate and Low Levels), the role of the regulatory body becomes more important.

The input of various expert technical organizations and the licensee becomes more significant in

the definition of the two lower level safety goals. The input of various_expert technical

organizations and the licensee becomes more significant in the definition of the two lower level
safety goals. In some countries, Low Level safety goals may be defined by the licensees and

approved or accepted by the regulatory body.
This progression is outlined in the IAEA Safety Fundamentals which states “The government is
responsible for the adoption within its national legal system of such legislation, regulations, and

other standards and measures as may be necessary ...” and “Governments and regulatory bodies

thus have an important responsibility in establishing standards ...” The Safety Fundamentals also
states that the licensee must fulfil its “responsibilities ... in accordance with applicable safety
objectives and requirements as established or approved by the regulatory body”. Further

statements include, “In addition, detailed criteria may be developed to assist in assessing

compliance with these higher level objectives, principles and requirements, including risk criteria

that relate to the likelihood of anticipated operational occurrences or the likelihood of accidents
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occurring that give rise to significant radiation risks.”
. (Eipatilifas)!
® LRAEDOART —JRNH—EPIHIC
® HKBOREHEDOREIIEDOEMLAE & BIRHE & WkIC
5 38 [E& L BREIDOIERRIR] Safety goals within the hierarchy
% 118 Top level safety goals
% 218 Upper level safety goals
. [TEEEE : —e0ic, NEERBEA5F2] The definition of Upper Level safety goals

determines the requirements for adequate protection. This interpretation is an important and key

step for the feasibility and acceptability of the hierarchical structure of safety goals.

. (LSRR - i B BiRZ —J@ BT 272, ) 27 L oa (ARECIERID)
Z3E AN L. Adequate Protection DEMZRET 5, Z DX, ZEREO A ML ZE
PER < RS 5, BlIE, F—U— & LT, BUR##EIX <. Public perception & L T
O R LI Y A BB MiROEM 0 U X 7 (845 5547] The Upper

Level safety goals imply that justification of the facility or activity in terms of providing an overall

benefit is required before a facility can operate or an activity is performed. This justification is
generally made at a government or regulatory body level depending on the nature of the facility

or activity. Justification requires assessment of the benefit and whether it can be achieved by the

facility or activity in a way that does not outweigh the radiation risks.
$£3E [HHEEE: HhEORBELE. YV RIDERR] Intermediate safety goals

* Intermediate Level safety goals cover crucial technical safety provisions relating to_optimization

of protection and limitation of risks such that general safety principles are addressed e.g. defense-

in-depth, safety margins, physical barriers (including considerations related to independence and

protection of barriers), and redundancy and independence. Safety goals on Intermediate Level

also include site level requirements, e.g. related to risk of total releases from the site rather than

from individual facilities on the site (e.g._overall LRF or LERF for the site), or site level

requirements related to the capability to handle external hazards (e.g. design of site protective

features, effects on shared resources or systems or on emergency preparedness in cases where
several facilities are subject to the same event).

. [BeatiaiE < DBh#23+4>] Radiation Protection Safety Goals for Normal Operations

Intermediate Level safety goals for limitation of risks are usually expressed as dose limits (which
are based on the recommendations of the ICRP) that are not to be exceeded but with the
requirement to reduce doses below these levels as low as reasonably achievable (ALARA) taking
account of societal and economic factors.

. (&l 23 1+47] Effective Defense-in-Depth

. [CEME & 24103 +47] Sufficient Redundancy and Diversity

. [NV 7 OBERED G &SIk, 22428678 ] Independence, Protection of Barriers, and Safety
Functions

. [NV 7 DOFZE] Effective Barriers: the fuel matrix, the fuel cladding, the boundary of the
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reactor coolant system and the containment structure.

% 418 Low level safety goals

For operational states, Low Level safety goals are in general related to the performance of SSCs
and the provision of the operational requirements, e.g. operating procedures for normal
operation and for anticipated operational occurrences. Whilst safety goals related to external
hazards at the site level are included in the Intermediate Level safety goals, detailed
requirements in the form of Low Level safety goals may be included within the design basis  (e.g.

seismic fragility-related requirements for SSCs). The Low Level safety goals may include

detailed specification of the safety margins. These margins may be dependent on the technical
specifications of SSCs, properties of materials used and production processes, etc. Thus, Low
level safety goals are often defined on one or more of the following headings for an installation
or facility:

As part of the Low Level safety goals, there may be multiple sub-levels of safety goals, defining
subsidiary (or surrogate) goals. These also need to be consistently defined, e.g. regarding safety

goals addressing LRF and CDF.

Deterministic safety goals may include:
® Required number of trains in safety systems
® Maximum fuel clad temperature
® Design requirements against internal hazards and external hazards
Probabilistic safety goals, i.e. quantitative safety goals specifying the frequency of a specific
consequence, may include:
®  Off-site consequence level (could correspond to PSA Level 3)
® Radioactive release from plant level (could correspond to PSA Level 2)
® Core or fuel damage level (could correspond to PSA Level 1)
® Lower technical criteria; numerous possibilities exist (barrier strength, safety function,
safety system, etc.)
(G b ]
S A2 W 2 22 HEE OB L Top-Down 5k
HEARIZEOERTED b D Z & T, L AEORE N Z OERORATICHE
ThY, VA7 OBEEZEIFAT 20 ERH D
TH ERAEE PRIBAEOREIC, MY ROBEESER T, Hilllo—B%E
P RmAY B AR & HeRGRA AR 23 0 72 N BAR DS A
T8 BEORE N ik

[Z£BEN;ERAAE] Applications of a Hierarchy of Safety Goals
] (WROEBEICLKDAVTSATUREE: VRV EBEBENR-ITREYR
D EBIEKEDERED-HITER. LENDRLBEDERE LR T SDNEE=H.
TROBEFEICK L TRTNGRIEEEETELDT, AV T54 7 U RFHTEA AT #E. )
Compliance assessment: Assessing whether the overall objectives of safety goals are
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met through assessment of safety cases and on-site inspection.

The general approach for assessing compliance with the hierarchical structure of safety goals is a

bottom-up process.

Compliance with top level and upper level safety goals: It is not expected that licensees are

required to demonstrate compliance directly at these levels. Due to their very general statements,

qualitative safety goals are not directly enforceable. Therefore, they have to be translated into

numerical objectives that can be compared with experience and with analytical predictions.

Compliance with intermediate level safety goals: This set of safety goals allows explicit
assessment of compliance of a site’s safety performance. Generally, demonstration of compliance
at this level is provided by the licensee when seeking approval or renewing an operating license
from the regulatory body.

[BLHRY RS, fRE, s, AT FIEEEZ O T TR R B2 T I A4 7 v AF
% 5EJi 3 %] Compliance with low level safety goals: Technology specific safety goals are

related to safety objectives of SSCs, and are partially defined in_national and international

industrial standards, or national and international nuclear safety standards.

® Compliance with many Low Level safety goals requires the use of analytical techniques (e.g.
thermal hydraulic analysis or PSA). These analyses are to be carried out by the licensee and

used in the safety management of the facility or activity. The compliance assessment is

reviewed by the regulatory body.
[EEMZEREICKT a7 747 v AFHEIL, IREmPICMEERN e Bk E2 v
T4 %, EE & EREEZ L L CTESEHET 256, RENSEZE R0 EN

\7 72 ] Compliance with quantitative safety goals: Quantitative safety goals are defined mainly

on the lower levels of the hierarchical structure of safety goals. Examples of quantitative values
that can be subject to safety goals are probability/frequency figures for various types of risks or

conditions that may result in risk (core damage frequency, barrier strength, release frequencies

etc.) and requirements related to different plant states.

(B4R, FHEEOLEHMIREEFL L Ea—F 52 LIk 0 EMRRL R
BEOar 7747 AF %17 9 ] Compliance with qualitative safety goals: Demonstrating
compliance with qualitative safety goals is not as straightforward as for quantitative safety goals.
Concepts such as, effective DiD features, operating procedures including Severe Accident
Management Guidelines (SAMG), radioactive waste management policies, and overall
requirements for management of safety are important factors. These concepts describe generally
accepted practices that, when followed, permit nuclear sites to meet the qualitative safety goals.

Assessment of compliance with these goals may be achieved by a review of the licensee’s safety

analysis, including organizational safety policies that have been established.

Trade-off and integrated compliance

E 28 (A% & EFRAIREADERM - ket BIR, RE. A VTFUA M bL

NILDEHHEDR, BABBHKEE. THZR2 L E 1—] Regulatory and licensing
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applications
% 118 Application of safety goals in design
The hierarchy of safety goals, as an intrinsic part of the design approach, also allows engineering,

management and quality assurance processes to be used in demonstrating compliance with safety

goal requirements.

8 218 Application of safety goals during operations

Operating limits and conditions

® The hierarchical structure of safety goals can assist in determining how to handle these
situations, e.g. supporting the development of allowed outage times addressing the
requirement to control risk increase due to equipment unavailability.

Control of modifications

®  When undertaking modifications to the facility or operational procedures during its lifecycle,
safety goals can be used for ensuring that safety is maintained.

Maintenance planning

®  Safety goals can be used to assist in planning maintenance activities to ensure that safety is
maintained when SSCs important to safety are taken out of service.

Site wide considerations for multi-facility sites

® In a hierarchy of safety goals, the identification of safety requirements for a site and the
individual facilities on the site allows better understanding of the relative risk posed by each
of these facilities.

Emergency preparedness

® The structure of safety goals can provide the basis for developing this program by setting
both high level societal goals and detailed technology requirements.

Periodic safety review

®  When a periodic safety review (PSR) is performed, the safety goals can be used as a baseline,

against which to review the current safety provisions and past operating performance.

% 3 [IRIDM ~®M;EM] Use of safety goals in integrated risk informed decision

making (IRIDM)

The main goal of the IRIDM process is to define the most balanced decision among several
possible options by considering different key elements (e.g. mandatory requirements,
deterministic, probabilistic, economical, security considerations). One of the major factors that
has to be taken into consideration in the IRIDM process (typically falling in the mandatory

requirements considerations) is the level of compliance with existing safety goals. The weighted

approach employed in the IRIDM process allows assignment of different importance to the
specific levels of safety goals being considered in the decision making.

E A4 GEL)7a ) RO BEDOERIZIE, Chib )R EEEOHBAT, YRV EE

ERIT, FRVRVEBELARDOBIZEVWT, VAVEREVRVBHEEZHET S
CENFARTHY . ZE2BEFZEDIZIa=r—2a VIt 5HBEEL L TEA
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SNBHZENHIFINS] Safety communication

¢ Communication between the regulatory body and the public

® JAEA recommends that all countries should create and implement instruments that enhance
transparency, openness and participation of the interested parties considering the guidance
provided by IAEA Safety Standards Series No.GSG-6. In this context, the use of safety goals
could be an invaluable aid to developing understanding the way in which the risks from
ionizing radiation are being managed.
. (B 72 ] FZ=°. Performance-based #HAIHIZICBNT . LR AIRITADITH
%] Communication between the regulatory body and the licensee/license applicant
® The licensee needs to understand the regulatory requirements to be complied with and how
they assure that the higher level safety goals are achieved.
® Inaprescriptive regime, the regulatory body may also set the lower level goals for the license
application. The structure of safety goals may help demonstrate to the licensee that the goals
are both necessary and sufficient to assure safety.
® In a_goal-setting regime, the licensee may be responsible for defining the lower level
requirements. Therefore, the structure of safety goals provides an important tool to
demonstrate that the lower level goals will satisfy the higher level goals.
¢ Communication between the operating organization and the public
® An adequate level of safety in terms that are understandable and meaningful to the public
(the Top and Upper Level goals can assist this);
® A structure for implementation at the technical level which gives confidence that all elements
of safety provision are adequately covered.
. (@ SCiEilifan) |
o LRHRAIEMT2-00MEEHEFHE
> IEHOTE AR R T Z &

> TR - ERA TS 2 &
> IEHOIEERAENRD Z &
> MO S EBEX D Z &
> MmN AR - JEIET S 2 &

o T TATUAFHEC, BEOCHIEIIRT I EaED, LRLOJE - fRE - AR
Z RN T 5

% 5 F The structure starts from the overarching requirements for safety, that are
detailed further in a hierarchical top-down way. A description of the structure and
the general features of safety goals at various levels within the suggested four-
level hierarchy have been provided.

*  For countries which are in the beginning of development of their nuclear power programs, the

approach described in this TECDOC may assist in developing a consistent and coherent view of

the safety goals to be pursued.
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*  For countries with developed nuclear power programs, this TECDOC may be useful in

benchmarking the existing safety goals for_consistency and coherence in covering all aspects

important to nuclear safety.

. (G055

o ZEHEDER
o EAHEDHS (FfEk)
o ZEHEDILH

F6E [REORLBEDHBN ZHERE] Safety Goals in Different Countries

¢  Canada

¢  Germany
*  Sweden

e UK
 US

E [BEL-BEEEDOH %4AH] Examples of Safety Goals Hierarchies

* WENRA
e MDEP
* NPSAG

% 8 E Example of an Approach for Defining Low Level Probabilistic Safety Goals

(Objectives)

18 Main constituents of a probabilistic safety goal [4 DDEX]

¢ Definition

*  Scope

¢ Target

*  The application of the safety goal

FE 28 [TROZLBEDERKIC4 DDERMNMVE, ZEDTER. ZEDHEE. UX
S3E1E, ) RN HZAIE] Definition of a probabilistic safety goal: a consequence,
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a metric for the consequence, a risk metric, and acceptance level of the risk metric

% 3 Off-site consequence level (could correspond to PSA Level 3)
Concept Definition Example
Consequence Defines the health effects and the | Accident resulting in a dose to individuals

individual/group to which the safety | off-site.
goal applies.

Metric Qualifies the consequence (in this case | Dose received i the interval 10 to 100 mSv
“health effect”) in terms of a measurable
magnitude.
Risk metric Defines how the risk is to be expressed. | Frequency of achieving a dose rate in the
mterval defined.
Frequency/ Defines specific levels related to the | The UK approach mvolves the definition of
probability frequency/probability. a basic safety limit (BSL) not to be exceeded

(except in exceptional circumstances), and a
basic safety objective (BSO), below which
the r1isk 1s considered to be broadly
acceptable.

BSL: 1xE-4/year

BSO: 1xE-6/year

%48 Radioactive release from plant level (could correspond to PSA Level 2)
Concept Definition Example
Consequence Defines the consequence related to the | Unacceptable release with respect to long-
release. term ground contamination.
Consequence Qualifies the consequence (in this case | Sweden: Release of Cs-137 m excess of an
measure “release causing long-term ground | amount corresponding to 0.1% of the core
contamination”™ in terms of a | inventory in a 1800 MWt reactor
measurable magnitude. (equivalent to about 103 TBq of Cs-137).
Finland: Release of > 100 TBq of Cs-137.
Risk metric Defines how the risk of exceeding the | Sweden: No risk metric has been defined by
specified consequences 1s to be | SSM. However, it 1s stated that a release
expressed. exceeding the limit shall be “extremely

unlikely”, indicating consideration of an
occurrence frequency.

Finland: Frequency of exceeding the
release lint.

Frequency/ Defines specific levels related to the | Sweden: “Extremely unlikely” has been
probability frequency/probability. interpreted to indicate a limit between 107
and 107 per year.

Finland: The criterion is defined as a
frequency limit, which is set to 5-107 per
year.
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585 Core or fuel damage level (could correspond to PSA level 1)

Concept Definition Example

Consequence Defines the consequence related to the | Severe core damage
fuel overheating.

Metric Qualifies the consequence (in this case | “Severe” 1s not qualified, but previous
“severe core damage”) 1 terms of a | versions of the safety policy have referred to
measurable magnitude. 10 CFR 50.46 (local fuel temperature above

1204 °C).
Risk metric Defines how the risk 1s to be expressed. | Frequency of exceeding the limit.

Note: As long as “severe” is not defined,
there is some vagueness in the definition of
the risk metric.

Frequency/ Defines specific levels related to the | The criterion 1s defined as a frequency target,
probability frequency/probability. which is set to 1-107 per reactor year.
% 6 Hi Lower technical criteria (SSC Level); numerous possibilities exist in terms of

PSA and/or non-PSA criteria (barrier strength, reliability of safety function, reliability of

safety system, etc.)

Concept Definition Example

Consequence Defines the consequence related to the | Loss of containment integrity (resulting in
fuel overheating. an unacceptable release) after core damage

has occurred.

Metric Qualifies the consequence (in this case | Must be based on the metric already defined
“loss of containment integrity”) in terms | for the criteria on the levels of core damage
of'a measurable magnitude. and release.

Risk metric Defines how the risk 1s to be expressed. | Probability of exceeding the metric related

to the release criterion, after the metric
related to the core damage criterion has been

exceeded.
Frequency/ Defines specific levels related to the | The criterion is defined as a conditional
probability frequency/probability. probability, with a limit set to 0.1.

Note: This criterion can be used both if the
higher level criteria are defined as single
criteria and if they are ALARP criteria with
a limit and an objective.
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1. TAEA/SF-1 (2006), Fundamental safety principles, Page 11.
2. TAEA/GSR Part 4 (2016), Safety assessment for facilities and activities, Rev.1, Page 25.

3. TAEA/INSAG-12 (1999), Basic safety principles for nuclear power plants 75-INSAG-3 Rev. 1.

General objective: To protect individuals, society and the environment by establishing and maintaining in

nuclear power plants an effective defense against radiological hazard. Radiation protection objective: To

ensure in normal operation that radiation exposure within the plant and due to any release of radioactive
material from the plant is as low as reasonably achievable, economic and social factors being taken into
account, and below prescribed limits, and to ensure mitigation of the extent of radiation exposure due to

accidents. Technical safety objective: prevent with high confidence accidents in nuclear plants; to ensure

that, for all accidents taken into account in the design of the plant, even those of very low probability,
radiological consequences, if any, would be minor; and to ensure that the likelihood of severe accidents
with serious radiological consequences is extremely small. The target for existing nuclear power plants

consistent with the technical safety objective is a frequency of occurrence of severe core damage that is

below about 10~ events per plant operating year.

4. [A®E (2023), SMYERITHT DHF IR ROIERNE 2 T7 O TN 7RI #7(2) LR
DO &R, R 71572 2023 FEOFS, 2C_PLO2

5. USNRC (1986), Safety goals for the operations of nuclear power plants, policy statement, 51 Federal

Register 30028. This policy statement focuses on the risk to the public from nuclear power plant operation.
These are the risks from release of radioactive materials from the reactor to the environment from normal
operations as well as from accidents. The Commission will refer to these risks as the risks of nuclear power
plant operation. The risks from the nuclear fuel cycle are not included in the safety goals. These fuel cycle risks
have been considered in their own right and determined to be quite small. The possible effects of sabotage or
diversion of nuclear material are also not presently included in the safety goals. At present there is no basis on

which to provide a measure of risk on these matters.

6. IRENSS ZEHEICET %S, 2B B - RELeHEEANELTL007-, 7
~—, UTNL-R-497, 2018 4 3 H

7. EMES ZRBRICET RS, [ZeHEE] B8 - RELEHEZLELTHD0? -,
11 ~—°, UTNL-R-497, 2018 & 3 A

8. W hHIHIERS, i JRFCxT 2672l 28 U T, NEREEZTDHZ &ENRTT
HHIEE S DM TdH 5, https://www.nra.go.jp/nra/gaiyou/idea.html

9. USNRC, Mission: The NRC licenses and regulates the Nation's civilian use of radioactive materials

to provide reasonable assurance of adequate protection of public health and safety and to promote the
common defense and security and to protect the environment. https://www.nrc.gov/about-nre.html

10. oA ZRBEICET s, 22 5% - RELREEELEL T 50072
-, 20 ~—’, UTNL-R-497, 2018 4 3 H
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Non-binding ASN guides (and Basic Safety Rules)

Parliament
Laws

Binding
Decrees and Orders Government

ASN resolutions

B 1-2  {LEORCT 7 O R R
(£} ASN REPORT on the state of nuclear safety and radiation protection in France in 2016,
ML15173A250 - Operating Experience for Fuel Cycle Facilities in France for FCIX 2015
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https://www.nrc.gov/reading-rm/doc-collections/commission/policy/511r30028.pdf

NRC, SECY-01-0009 Modified Reactor Safety Goal Policy Statement
https://www.nrc.gov/docs/ml0037/ML003779058.pdf

IAEA-TECDOC-1874, Hierarchical Structure of Safety Goals for Nuclear Installations, June 2019
https://www-pub.iaea.org/MTCD/Publications/PDF/TE-1874web.pdf

STUK, YVL A.7 Probabilistic risk assessment and risk management of a nuclear power plant, 15.2.2019
https://www.stuklex.fi/en/ohje/YVLA-7

https://www.finlex.fi/data/normit/41813-YVL._A.7e.pdf

STUK, STUK-B 120 / AUGUST 2010 Finnish report on nuclear safety
https://www.julkari.fi/bitstream/handle/10024/124368/stuk-b120.pdf?sequence=1

Fortum, Risk-Informed Methodology of New ISI Program for Unit 1 of Loviisa NPP, Oct. 2007, 6th
International Conference on NDE in Relation to Structural Integrity for Nuclear and Pressurized Components
https://www.ndt.net/search/docs.php3?id=7013

https://www.ndt.net/article/jrc-nde2007/papers/07_13-21.pdf

Finland, Nuclear Energy Decree 12.2.1988/161 12.2.1988

https://www.stuklex.fi/en/ls/19880161

https://www.finlex.fi/en/laki/kaannokset/1988/en19880161 20201039.pdf

ASN, Basic safety rule 2002-1 of 26th December 2002
https://www.french-nuclear-safety.fr/regulation/safety-rules/basic-safety-rule-2002-1-of-26th-december-2002
https://www.french-nuclear-safety.fr/content/download/85483/file/Basic%20safety%20rule%202002-1.pdf
ASN, Technical guidelines for the design and construction of the EPR
https://www.french-nuclear-safety.fr/inspection/oversight-of-the-flamanville-epr-reactor/resources/technical-
guidelines-for-the-design-and-construction-of-the-epr

https://www.french-nuclear-

safety.fr/content/download/85429/file/technical _guidelines_design construction.pdf
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OECD/NEA/CSNI/R (2009)16 Probabilistic Risk Criteria and Safety Goals
https://www.oecd-nea.org/jcms/pl_18870/probabilistic-risk-criteria-and-safety-goals?details=true
https://www.oecd-nea.org/upload/docs/application/pdf/2021-12/csni-r2009-16.pdf

ONR, Safety assessment principles for nuclear facilities 2014 edition, revision 1 (January 2020)
https://onr.org.uk/media/pobf24xm/saps2014.pdf

USA Executive Order 12291--Federal regulation
https://www.archives.gov/federal-register/codification/executive-order/12291.html
https://www.govinfo.gov/content/pkg/FR-1981-02-19/pdf/FR-1981-02-19.pdf
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“Review of Probabilistic Acceptance Criteria and their Relation to Radiological Acceptance Criteria”,
PSAM17, Swedish Radiation Safety Authority

SSMEFS 2021:5 The Radiation Safety Authority's regulations and general advice on evaluation and reporting
of radiation safety for nuclear power reactor (Stralsdkerhetsmyndighetens foreskrifter och allménna rad om
vérdering och redovisning av stralsidkerhet for kiarnkraftsreaktorer, (in Swedish), SSM, 2021.
https://www.stralsakerhetsmyndigheten.se/contentassets/838113dadbbe4977866415a4f2£305f2/vagledning-
med-bakgrund-och-motiv-till-stralsakerhetsmyndighetens-foreskrifter-ssmfs-20215-och-allmanna-rad-om-
vardering-och-redovisning-av-stralsakerhet-for-karnkraftsreaktorer.pdf

NKS-153 Probablisitic Safety Goal Phase 1 - Status and Experiences in Sweden and Finland, March 2007
https://www.google.co.jp/url?sa=t&rct=j&g=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEw
1smfWomeOLAXxVIm68BHbDhEukQFnoECBMQA Q&url=https%3A%2F%2Fwww.nks.org%2Fscripts%2F

getdocument.php%3Ffile%3D111010111120049&useg=AOvVaw1gXvUhO4dd7EX09kJaiK30&0pi=899784
49

IAEA TECDOC-1290 Improving economics and safety of water cooled reactors Proven means and new
approaches Annex 14, May 2002

https://www-pub.iaea.org/MTCD/Publications/PDF/te_1290_prn.pdf
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IAEA/SF-1 (2006), Fundamental safety principles, Page 11.
https://www-pub.iaea.org/MTCD/Publications/PDF/Pub1273_web.pdf

IAEA/GSR Part 4 (2016), Safety assessment for facilities and activities, Rev.1, Page 25.
https://www-pub.iaca.org/MTCD/Publications/PDF/Pub1714web-7976998.pdf

IAEA/INSAG-12 (1999), Basic safety principles for nuclear power plants 75-INSAG-3 Rev. 1. General
objective: To protect individuals, society and the environment by establishing and maintaining in nuclear
power plants an effective defense against radiological hazard. Radiation protection objective: To ensure in
normal operation that radiation exposure within the plant and due to any release of radioactive material from
the plant is as low as reasonably achievable, economic and social factors being taken into account, and below
prescribed limits, and to ensure mitigation of the extent of radiation exposure due to accidents. Technical
safety objective: prevent with high confidence accidents in nuclear plants; to ensure that, for all accidents
taken into account in the design of the plant, even those of very low probability, radiological consequences, if
any, would be minor; and to ensure that the likelihood of severe accidents with serious radiological
consequences is extremely small. The target for existing nuclear power plants consistent with the technical
safety objective is a frequency of occurrence of severe core damage that is below about 10—4 events per plant

operating year.
https:// www-pub.iaea.org/MTCD/Publications/PDF/P082_scr.pdf

IEE2 (2023), SMUHERICH S 2 1 T L EDIEAKRIFE 277 DFER LY fHlrQ2) ReEHEO#HE &

Wk, JRF 14 2023 FHEDOF S, 2C PLO2
https://confit.atlas.jp/guide/event-img/aesj2023s/2C_PLO2/public/pdf?type=in
https://risk-div-aesj.sakura.ne.jp/seminar.html
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20230314-2C_PL-(0)Program.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20230314-2C_PL-(2)Yamguchi.pdf

USNRC (1986), Safety goals for the operations of nuclear power plants, policy statement, 51 Federal Register
30028. This policy statement focuses on the risk to the public from nuclear power plant operation. These are the
risks from release of radioactive materials from the reactor to the environment from normal operations as well as
from accidents. The Commission will refer to these risks as the risks of nuclear power plant operation. The risks
from the nuclear fuel cycle are not included in the safety goals. These fuel cycle risks have been considered in their
own right and determined to be quite small. The possible effects of sabotage or diversion of nuclear material are
also not presently included in the safety goals. At present there is no basis on which to provide a measure of risk on
these matters.

https://www.nrc.gov/reading-rm/doc-collections/commission/policy/51{r30028.pdf

INEDTE R REBRICET R, [REEEIH%E - 2EREAEEZLEL T2007-, 7=,
UTNL-R-497, 2018 4 3 H

https://risk-div-aesj.sakura.ne.jp/documents/seminar/20180826-Ronbun.pdf

INEDTE S REBRICET S, [REEE] HE - Re¢RXeEERZRE LT 2007, 11 <—
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https://risk-div-aesj.sakura.ne.jp/documents/seminar/20180826-Ronbun.pdf
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D TH 5, https://www.nra.go.jp/nra/gaiyou/idea.html

USNRC, Mission: The NRC licenses and regulates the Nation's civilian use of radioactive materials to
provide reasonable assurance of adequate protection of public health and safety and to promote the common
defense and security and to protect the environment. https://www.nrc.gov/about-nrc.html

PAEM S ReEHEICET MRS, [R2HE] BE - ZEXeHE20EL T 007, 20 *—
¥, UTNL-R-497, 2018 £ 3 H
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20180826-Ronbun.pdf
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ASN Report on the state of nuclear safety and radiation protection in France in 2016

https://www.french-nuclear-safety.fr/information/publications/asnr-s-annual-reports/asn-report-

on-the-state-of-nuclear-safety-and-radiation-protection-in-france-in-2016
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https://www.da.nra.go.jp/view/NRA007000038?contents=NRA007000038-002-003
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https://www.da.nra.go.jp/view/NRA100003795?contents=NRA100003795-004-002
https://www.da.nra.go.jp/view/NRA100003795?contents=NRA100003795-006-001
https://www.nra.go.jp/disclosure/committee/yuushikisya/AnzenKojo/index.html
https://www.da.nra.go.jp/search?fuse=1&q=group_id+eq+%27%22%E5%8E%9F%E5%AD%90%E5%8A%9B%E8%A6%8F%E5%88%B6%E5%A7%94%E5%93%A1%E4%BC%9A%E3%81%AB%E3%81%A4%E3%81%84%E3%81%A6%22%27&ftxt=1&f.gi=M003_015
https://www.da.nra.go.jp/search?fuse=1&q=group_id+eq+%27%22%E5%8E%9F%E5%AD%90%E5%8A%9B%E8%A6%8F%E5%88%B6%E5%A7%94%E5%93%A1%E4%BC%9A%E3%81%AB%E3%81%A4%E3%81%84%E3%81%A6%22%27&ftxt=1&f.gi=M003_015
https://www.da.nra.go.jp/search?fuse=1&q=group_id+eq+%27%22%E5%8E%9F%E5%AD%90%E5%8A%9B%E8%A6%8F%E5%88%B6%E5%A7%94%E5%93%A1%E4%BC%9A%E3%81%AB%E3%81%A4%E3%81%84%E3%81%A6%22%27&ftxt=1&f.gi=M003_015
https://www.nra.go.jp/disclosure/committee/yuushikisya/AnzenKojo/2021.html
https://www.da.nra.go.jp/detail/NRA007000044
https://www.nra.go.jp/disclosure/committee/yuushikisya/AnzenKojo/20200727_01.html
https://www.da.nra.go.jp/detail/NRA007000032
https://www.nra.go.jp/disclosure/committee/yuushikisya/AnzenKojo/03000000002.html
https://www.da.nra.go.jp/detail/NRA007000033
https://www.nra.go.jp/disclosure/committee/yuushikisya/AnzenKojo/03000000003.html
https://www.da.nra.go.jp/detail/NRA007000034
https://www.nra.go.jp/disclosure/committee/yuushikisya/AnzenKojo/03000000004.html
https://www.da.nra.go.jp/detail/NRA007000035
https://www.nra.go.jp/disclosure/committee/yuushikisya/AnzenKojo/03000000006.html
https://www.da.nra.go.jp/detail/NRA007000036
https://www.nra.go.jp/disclosure/committee/yuushikisya/AnzenKojo/03000000007.html
https://www.da.nra.go.jp/detail/NRA007000037
https://www.nra.go.jp/disclosure/committee/yuushikisya/AnzenKojo/03000000008.html
https://www.da.nra.go.jp/detail/NRA007000038
https://www.nra.go.jp/disclosure/committee/yuushikisya/AnzenKojo/03000000010.html
https://www.da.nra.go.jp/view/NRA007000038?contents=NRA007000038-002-003

4.

(9) 5 9 [alfkie ) 7 2t m B ic B3 2 #est 5 — £ (2021/03/30)
https://www.da.nra.go.jp/detail/NRA007000039
https://www.nra.go.jp/disclosure/committee/yuushikisya/AnzenKojo/03000000011.html

(10) 55 10 [lfikfefy 72 etk kg a3 2 Bt 5 — £(2021/04/23)
https://www.da.nra.go.jp/detail/NRA007000040
https://www.nra.go.jp/disclosure/committee/yuushikisya/AnzenKojo/03000000012.html

(115 11 [BIkHeHy 7 et _Eic B3 2 et 5 — £.(2021/05/28)
https://www.da.nra.go.jp/detail/NRA007000041
https://www.nra.go.jp/disclosure/committee/yuushikisya/AnzenKojo/03000000013.html

(12) 55 12 [ulfikfey 72 etk ki BE 3 2 fEt 5 — 4(2021/06/25)
https://www.da.nra.go.jp/detail/NRA007000042
https://www.nra.go.jp/disclosure/committee/yuushikisya/AnzenKojo/03000000014.html

(13) 5 13 [mlfkHehy 7 2t Bic B3 2 st 5 — £.(2021/07/19)
https://www.da.nra.go.jp/detail/NRA007000043
https://www.nra.go.jp/disclosure/committee/yuushikisya/AnzenKojo/03000000015.html

(14) MkHERy 72 etk m BIc B3 2 a7 — & @Rk v & v (2021/08/05)
https://www.da.nra.go.jp/detail/NRA007000045
https://www.da.nra.go.jp/view/NRA007000045?contents=NRA007000045-001-001
https://www.nra.go.jp/data/000361353.pdf

JR L AEMEES - BB L 2EMEES
JR IR 2RSS - KRR 2EMEE S (2024 4F 3 H 8 HEAKE) N-ADRES
https://www.da.nra.go.jp/search?fuse=1&q=group_id+eq+%27%22%E5%8E%9IF%E5%AD %9
0%E5%8A%9IBWES%A6%8F%E5%88%B6%E5%A7%94%E5%93%A1%E4%BC%9A%E3%81
%AB%E3%81%A4%E3%81%84%E3%81%A6%22%27 &ftxt=1&f.gi=M003_004
JR TR LA HMEES - BB L 2EMEE (2021 4 10 H LART)
https://www.nra.go.jp/disclosure/committee/roanshin_kakunen/2021.html
(1) % 15 ME TR efrEES - 5 14 MR esMEES (2017 4202 H 02 H)
https://www.da.nra.go.jp/detail/NRA004000026
Wl 1 P OHHEE S L TP REEMEES N BB LEHMEESSR & 0 RS
DFEHRIC DN T
ol 20 JR IR R AEMEE S N ORRZ 2HIRERICE T 2 ¥ aiEFERFIHICOW T
B2 - R R EEMEER N OB L EEMEERICE T 287 aiEFERFHICOWT
https://www.da.nra.go.jp/view/NRA004000026?contents=NRA004000026-002-004
BEPE https://www.da.nra.go.jp/view/NRA004000026?contents=NRA004000026-004-001
(2) 3 1 MR LB AR - 5 16 MBI L 25 E AL (2017 4208 H 07 H)
https://www.da.nra.go.jp/detail/NRA004000029
Ao 2 0 KA EEE L FTRIHIELEIC O w T
Bk 2 - e HE L HRHEEEIC oW GRERA A ®)
https://www.da.nra.go.jp/view/NRA004000029?contents=NRA004000029-002-003
FEPE https://www.da.nra.go.jp/view/NRA004000029?contents=NRA004000029-004-001
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https://www.da.nra.go.jp/detail/NRA007000039
https://www.nra.go.jp/disclosure/committee/yuushikisya/AnzenKojo/03000000011.html
https://www.da.nra.go.jp/detail/NRA007000040
https://www.nra.go.jp/disclosure/committee/yuushikisya/AnzenKojo/03000000012.html
https://www.da.nra.go.jp/detail/NRA007000041
https://www.nra.go.jp/disclosure/committee/yuushikisya/AnzenKojo/03000000013.html
https://www.da.nra.go.jp/detail/NRA007000042
https://www.nra.go.jp/disclosure/committee/yuushikisya/AnzenKojo/03000000014.html
https://www.da.nra.go.jp/detail/NRA007000043
https://www.nra.go.jp/disclosure/committee/yuushikisya/AnzenKojo/03000000015.html
https://www.da.nra.go.jp/detail/NRA007000045
https://www.da.nra.go.jp/view/NRA007000045?contents=NRA007000045-001-001
https://www.nra.go.jp/data/000361353.pdf
https://www.da.nra.go.jp/search?fuse=1&q=group_id+eq+%27%22%E5%8E%9F%E5%AD%90%E5%8A%9B%E8%A6%8F%E5%88%B6%E5%A7%94%E5%93%A1%E4%BC%9A%E3%81%AB%E3%81%A4%E3%81%84%E3%81%A6%22%27&ftxt=1&f.gi=M003_004
https://www.da.nra.go.jp/search?fuse=1&q=group_id+eq+%27%22%E5%8E%9F%E5%AD%90%E5%8A%9B%E8%A6%8F%E5%88%B6%E5%A7%94%E5%93%A1%E4%BC%9A%E3%81%AB%E3%81%A4%E3%81%84%E3%81%A6%22%27&ftxt=1&f.gi=M003_004
https://www.da.nra.go.jp/search?fuse=1&q=group_id+eq+%27%22%E5%8E%9F%E5%AD%90%E5%8A%9B%E8%A6%8F%E5%88%B6%E5%A7%94%E5%93%A1%E4%BC%9A%E3%81%AB%E3%81%A4%E3%81%84%E3%81%A6%22%27&ftxt=1&f.gi=M003_004
https://www.nra.go.jp/disclosure/committee/roanshin_kakunen/2021.html
https://www.da.nra.go.jp/detail/NRA004000026
https://www.da.nra.go.jp/view/NRA004000026?contents=NRA004000026-002-004
https://www.da.nra.go.jp/view/NRA004000026?contents=NRA004000026-004-001
https://www.da.nra.go.jp/detail/NRA004000029
https://www.da.nra.go.jp/view/NRA004000029?contents=NRA004000029-002-003
https://www.da.nra.go.jp/view/NRA004000029?contents=NRA004000029-004-001

5.

6.

(3) % 2 M FAR L IR S - 5 17 PRI R 2 EMEE S (2017 410 A 19 H)
https://www.da.nra.go.jp/detail/NRA004000030
A 2 ¢ BB LSRRI oW T
Bk 205 1 MR RS - 55 16 BIRIARIZ 2 EMEE S TOR R EEE & HBifil e
B3 2 A €
https://www.da.nra.go.jp/view/NRA004000030?contents=NRA004000030-002-005
BHEPK https://www.da.nra.go.jp/view/NRA004000030?contents=NRA004000030-004-001
(4) 5 3 MR TR R AT 2 - 5 18 MR asMELEL (2018 42 01 H 29 H)
https://www.da.nra.go.jp/detail/NRA004000031
i 3 1 R HEE LRSI ELHE I O nw T
EHEE3-1 KPR BGIERECET 2 ZERY~ ) — (%)
https://www.da.nra.go.jp/view/NRA004000031?contents=NRA004000031-002-010
BEL3-2 1 ChE CodROEN ()
https://www.da.nra.go.jp/view/NRA004000031?contents=NRA004000031-002-011
8% hteps://www.da.nra.go.jp/view/NRA004000031?contents=NRA004000031-004-001
(5) 25 17 MF TR L aHMIEAE S - 5 19 MR L 2% EAE S (2018 4203 H 30 H)
https://www.da.nra.go.jp/detail/NRA004000032
O 6 1 Zeo B & FHlfIEEE Ic oW T
Bk 6 T IHIHIZRESP BIE T K20 BIE & . FiBlflEE~DEEIC X > GER I N B LR DK
L D HEHT (BRI T 2050 L3 WEBHTESE) 1cowT CHE 29 42 H 1 Bt
DIFRICHF 2 [E1E) (F)
https://www.da.nra.go.jp/view/NRA004000032?contents=NRA004000032-002-014
R IHERIRBE S BIE T X0 HEE L . TR~ DBEEIC X > TER I W E L DK
#E L O HEGHE (BRSNS 202> ) LT WEIAGES) icowT CHR29 42 A 1 B
DFR/RICK S 2 [0l&) (2018 404 A 05 H)
https://www.da.nra.go.jp/view/NRA004000032?contents=NRA004000032-002-015
8% hteps://www.da.nra.go.jp/view/NRA004000032?contents=NRA004000032-004-001

JRFHER TR
REHBEORE LIEHICBT 2 o cofti “efiatyyay (CFK2849 H8H)
http://www.aesj.or.jp/~safety/pdf/eventsession/2016_0908_sugawara.pdf

JRFHERY R 7R
https://risk-div-aesj.sakura.ne.jp/index.html

Dk IF—

https://risk-div-aesj.sakura.ne.jp/seminar.html
6.1 JFY2022 HAJE 7 %4 (2023 EHEDES] REity v 5 v
https://confit.atlas.jp/guide/event-img/aesj2023s/2C_PL02/public/pdf?type=in
(1) AMERICH T 27T R 2O IEARNE 277 D FNI 72 Y #4(2023 £ 3 H 14 H)
A=A A
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20230314-2C_PL-(0)Program.pdf
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https://www.da.nra.go.jp/detail/NRA004000030
https://www.da.nra.go.jp/view/NRA004000030?contents=NRA004000030-002-005
https://www.da.nra.go.jp/view/NRA004000030?contents=NRA004000030-004-001
https://www.da.nra.go.jp/detail/NRA004000031
https://www.da.nra.go.jp/view/NRA004000031?contents=NRA004000031-002-010
https://www.da.nra.go.jp/view/NRA004000031?contents=NRA004000031-002-011
https://www.da.nra.go.jp/view/NRA004000031?contents=NRA004000031-004-001
https://www.da.nra.go.jp/detail/NRA004000032
https://www.da.nra.go.jp/view/NRA004000032?contents=NRA004000032-002-014
https://www.da.nra.go.jp/view/NRA004000032?contents=NRA004000032-002-015
https://www.da.nra.go.jp/view/NRA004000032?contents=NRA004000032-004-001
http://www.aesj.or.jp/%7Esafety/pdf/eventsession/2016_0908_sugawara.pdf
https://risk-div-aesj.sakura.ne.jp/index.html
https://risk-div-aesj.sakura.ne.jp/seminar.html
https://confit.atlas.jp/guide/event-img/aesj2023s/2C_PL02/public/pdf?type=in
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20230314-2C_PL-(0)Program.pdf

(2) #HH A=
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20230314-2C_PL-GijiMemo.pdf
(3) SR T 2 JFEF R LEDEARNE 277 2021 OMEE (BRE 7 5 L)
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20230314-2C_PL-(1)Narumiya.pdf
(4) ZeBEFEOKE &EL (LB & JHLhm)
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20230314-2C_PL-(2)Yamguchi.pdf
(5) HifE - HKEBIC X 2F e F VA (WA EL 5 EHHT)
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20230314-2C_PL-(3)Kirimoto.pdf
(6) HERRE O NHERKIC X 2Fi TV 4+ (AH FiE 0 EHHD)
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20230314-2C_PL-(4)Shirai.pdf
(7) BT HEARZES L o@EEs) (V22 3, JHFHEEAPK) (R = LRYS)
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20230314-2C_PL-(5)Ebisawa.pdf
8) VAZalaz=r—vay -JFEAMSEclETsaxyr (M FH  fRKEREAR)
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20230314-2C_PL-(6)Oka.pdf
6.2JFY2019 [ZEHE] B -A¥LEEE*04E L 325 02?7 —Part2(2019 4 11 H 9 H)
R eHRICOWT 2019 £ 27 A KEHERY v R Y Y LGREICIEE L 72 b DU
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20201127-KondoReport.pdf
(D i1 ReEHEORMA L7263 ) 27 [U0E #FdR, BrikY)
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109-(1) Yamaguchi.pdf

https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109-GijiMemo1.pdf
(2) i 2 KRECZREHEPBRMAWAHE :: Ya—Y - THRAPITF R
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109- (2) Apostolakis.pdf

https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109-GijiMemo2.pdf

(3) Ffi 3 REHBICHIfRFT 2 L L aEEA  (EFE. NUMO)
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109- (3)Kondoh.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109-GijiMemo3.pdf

(4) FBEERey HAROEWICEH L AREHE D GEEN,. Ya—v - 7THERAF 73X ILAE
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109-GijiMemo4.pdf

(5) #iH 4 ZIEFFRD O AR AE  BkEEl (R, KAEHEB)
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109-(4) Toyonaga.pdf

https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109-GijiMemo5.pdf
(6) G 5 LaHEEL Mtha] @ WhHEEN GHEHdZ. BEmKY)
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109-(5) Sugawara.pdf

https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109-GijiMemo6.pdf
(7) ¥etritim SEE 1~5 DT —~<ICDOWVT
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109-GijiMemo7.pdf
SN Y R A, SEKGEE, BEER. (LAREREdR. AR, HilEE (BrEE D)
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109-(6) Yamamoto.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109-(7)Maehara.pdf
6.3JFY2018 > v KT 7 L
(1) 2B 5% - dLeHE2E L T 2007 — (201848 H 26 H)
7L R Y U — & https://risk-div-aesj.sakura.ne.jp/documents/seminar/20180826-Annai.pdf
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https://risk-div-aesj.sakura.ne.jp/documents/seminar/20230314-2C_PL-GijiMemo.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20230314-2C_PL-(1)Narumiya.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20230314-2C_PL-(2)Yamguchi.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20230314-2C_PL-(3)Kirimoto.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20230314-2C_PL-(4)Shirai.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20230314-2C_PL-(5)Ebisawa.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20230314-2C_PL-(6)Oka.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20201127-KondoReport.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109-(1)Yamaguchi.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109-GijiMemo1.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109-(2)Apostolakis.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109-GijiMemo2.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109-(3)Kondoh.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109-GijiMemo3.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109-GijiMemo4.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109-(4)Toyonaga.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109-GijiMemo5.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109-(5)Sugawara.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109-GijiMemo6.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109-GijiMemo7.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109-(6)Yamamoto.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109-(7)Maehara.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20180826-Annai.pdf

(2) pETER RERBICBY 20%4a  UTNL-R-497
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20180826-Ronbun.pdf

(3) &1 : Gl 1) “eHERESLE o2 1 U0 & () A7HMSR, HAEKS)
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20180826- (1) Yamaguchi.pdf

(4) BERL2: Gl 2) “eHEZFETR LD X 5 IEM T 22 0l %X (T hi=vy=70v7)
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20180826-(2) Urata.pdf

(5) EHHRL 3 : GEE 3) KeHELEELo»rrb Y ER BN (B hRirsemr)
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20180826-(3)sugawara.pdf

(6) Bk} 4 : G 4) REHEZD C2HARORMEL [HHEX ]« H% HAK CEEEEKRY)
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20180826- (4) Juraku.pdf

(7) FEH DT A €
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20180826-GijiMemo(1).pdf

(8) fetratamoikd £ £
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20180826-GijiMemo(2).pdf

E&ESRG:

7.1 R T HEait

(D) KEIcH T 5 [REHE] oBn ez 0E®E HAKT 25 Vol. 25, No. 4 (1983)
https://www.jstage.jst.go.jp/article/jaesj1959/25/4/25_4_253/_pdf/-char/ja

(2) T2 HEIHE BoE<ToH Y 7725 HARTHHEREE, Vol.62, No.3 (2020)
FRURY O &, BEKY: BIE B, MHINS vy =79 v ik Pk
https://www.jstage.jst.go.jp/article/jaesjb/62/3/62_147/_pdf/-char/ja

(3) AL K< D25 PRA ~5FL VRV REZ 27201~
4 MZeHEOBR L 5% OME HAK T /%R0, Vol.62, No.9 (2020)
https://www.jstage.jst.go.jp/article/jaesjb/62/9/62_522/_pdf/-char/ja

(4) BEFK 2 1F Figk 50220, SBEREET 5 HAFETI%¥AE, Vol.e2, No.ll (2020)
https://www.jstage.jst.go.jp/article/jaesjb/62/11/62_614/ pdf

(5) FE#E £ 535 ? ReHE HARETI¥25E Vol.63, No.l (2021)
https://www.jstage.jst.go.jp/article/jaesjb/63/1/63_25/_pdf/-char/ja

(6) Column & 5D LEL FEX Z4ERH Y % 572 REBE fis BEl
https://www.jstage.jst.go.jp/article/jaesjb/64/11/64_642_2/ pdf/-char/ja

(7) Wiam ZeHREES 2L i BE HART /1% R5E, Vol.66, No.6 (2024)
https://www.jstage.jst.go.jp/article/jaesjb/66/6/66_276/ pdf/-char/ja

7.2 IR FEAT

D IRFHIRZ7ICETD [REHE] OBRLERHIZIE > H2EH EHEENR

5T (2016 £ 5 H 16 H)

https://criepi.denken.or.jp/jp/serc/denki/pdf/20160516.pdf

2) THTDY 2 2%ty & —v vRY Y L 2015) S
https://criepi.denken.or.jp/jp/nrrc/event/pdf/sympo2015_outline.pdf

(3) MRFHY 22 FER Y 2 — v HEY Y L 2015]
https://criepi.denken.or.jp/jp/nrrc/event/sympo2015.html
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