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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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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 limits 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.
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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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BEOEERII @M EZIRE0 L L2IcX2d0) 1, Fe L TEEPMEREZEL5F
MEBI<cH 5, LizdoT, 2O X5 I oS i, &I, FH3 25EDFIHE
CBH L Tl & L, RICEF T L ICBET e n s, IEYD2E 23, & BFEDBWE 72 11705 T
RIS E D DB T B ERRDHIMTIC X 5, Z D X 5 RERROHMHIZTE & L CERFEH I
HRBFHTH 2, DD, EREME BRI BT 2 @88 23l 2 X J 20z b
A

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 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 limiting its
utilization.

3.22.
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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
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and activities, for risks to different groups 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
significance of various factors, including:
—The number of people (workers and the public) who may be exposed to radiation;

—The likelihood of thelr incurring exposures;
—The magnitude and distribution of radiation doses received;
—~Radiation risks arising from foreseeable events;

—Fconomic, 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 1s practical in day to day activities.

3.24.
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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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V. Guidelines For Regulatory Implementation

The Commission approves use of the qualitative safety goals, including use of the quantitative health
effects objectives in the regulatory decision-making process. The Commission recognizes that the
safety goal can provide a useful tool by which the adequacy of regulations or regulatory decisions
regarding changes to the regulations can be judged. Likewise, the safety goals could be of benefit in
the much more difficult task of assessing whether existing plants, designed, constructed and
operated to comply with past and current regulations, conform adequately with the intent of the
safety goal policy.
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However, in order to do this, the staff will require specific guidelines to use as a basis for determining
whether a level of safety ascribed to a plant is consistent with the safety goal policy. As a separate
matter, the Commission intends to review and approve guidance to the staff regarding such
determinations. It is currently envisioned that this guidance would address matters such as plant
performance guidelines, indicators for operational performance, and guidelines for conduct of cost-

benefit analyses. This guidance would be derived from additional studies conducted by the staff and

resulting in recommendations to the Commission. The guidance would be based on the following

16



general performance guideline which is proposed by the Commission for further staff examination—
Consistent with the traditional defense-in-depth approach and the accident mitigation philosophy
requiring reliable performance of containment systems, the overall mean frequency of a large release
of radioactive materials to the environment from a reactor accident should be less than 1 in 1,000,000
per year of reactor operation.
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To provide adequate protection of the public health and safety, current NRC regulations require
conservatism in design, construction, testing, operation and maintenance of nuclear power plants.
A defense-in-depth approach has been mandated in order to prevent accidents from happening and
to mitigate their consequences. Siting in less populated areas is emphasized. Furthermore,
emergency response capabilities are mandated to provide additional defense-in-depth protection to
the surrounding population.
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These safety goals and these implementation guidelines are not meant as a substitute for NRC’ s
regulations and do not relieve nuclear power plant permittees and licensees from complying with
regulations. Nor are the safety goals and these implementation guidelines in and of themselves
meant to serve as a sole basis for licensing decisions. However, if pursuant to these guidelines,
information is developed that is applicable to a particular licensing decision, it may be considered as

one factor in the licensing decision.
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A= FORKE NS, X LERNLEHEL OB ZHEm T 2 0 EELZE T 5N 5,

(2) HREEEZ R 25 E (BFE) 27 0) Z2EEL RO 2mBEARH L CL E 50Tl
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(4) ERNAREEE (HEREBEEE O EBIEE) O/KMEIBIHITER & L <R # BT Ol
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FAZDLRNETE RV, ERBNAREAE (MERE RS O EBIERE) ok¥EE, BSL &
BSO ORICFEHET 5 LI FEZHIT X o T, ML ethn E~oshix b3t
JETE DD TIE RV,

Hm2.20 Y R7FHEOZYE - B (BEKELFHEEROLE) conwT, BT IR
% L35 ? REBEORES X EHOBRR» OERT B E Z L35 ?
(D) Y R7FHERER L HEEfOE (2DRIED) L2k
(2) FHed» XT3 3000
[WG coER)
(1) RHEBOFE & ZDOWMEDE ZHICOWT, HEEHEE U 2 7 FHlifs R % i 2 Hik
(bbb, SEXEERE ok &) Zald 2%,
(2) VRGOS EHEME. 25 2 AR LGl R I TE 200, Lok
Rz ikams &,
(3) ffEFamAY ) R 7 GHlif R oMl (RHEEME) DAz v, ERNALEEE (i
FEORBIRE) e L L KT % 2 & TR OR2EE M2 Z L IL#EY) Tl kv ?
(4) TG ) R 7 fHlifs R oMol (RHEEM) oA zHE L, 2z BEEWICHY T, E
B edE (MEHESEOEBEE) e —N—Ic /N Els LabE 5 2 L Tl
HOREVEER W5 2 L IIAHEE S oS> LY Tk v, 2o T, [EEESCHE
DR EAFTHEM S N T EEA T, FY2VELT DD 2T Tehhid, JH]
L CRERERME T S LW T2 C LY L oHEFHREZE AR BEEM
HATHEEY £ 2o ToREICO VT, U 27 FHliO AR D X WIIE DK & S0t
EELC, TAADD 20T kD32 e RZYTIEARL, BRANLRHKMOEZ %
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50% * 95% + “F#% & L CERFAM L. HEEMER OKEIER I D, SMERO A
— FEHMlifSE R 25 L CREERE T 2B 3, BHEES EORED, 722 0ERFNIC Y
FCTEXLREDLD B,

(6) MMifEn> X % Hfo 7 BUEZHIWICHE S & 2o, #ifEREE L OB D H Y H 4 FHARETH D,
BRI & ZRERERT & VW D 2 DD RHED XTI DWTC L [l DB A B E 2 720 EDE L D5
Hr 28 A B2,

(7) ERE L2 EEE (EREFESEOEBHER) OiEHicswTid, Y A 7FHlioZ 41k L F
FEEZ DX ) ICHERT I DICOWTIAVWa Y VY REMELT 5 T LB E,
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#m2.20 EEEE DZEEEON MM ? R, BEREL S S omdr bREEECT
% L HRTED ? BRI A ? AL 0IBIE L EBLFOEL 0RO ED TOFN &
XA 2 ?

IAEA-TECDOC-1874 IC 3 Z 2 HIFEDREHE DM L L TRD 22003 H T bT\ 3,

(1) B—oRZEHEZHAWTHHDO T R TCOREEFHIIT 22 L FTERy, ZZT—HD
LREHESLETH D L Lz,

(2) REHENOHARMGE RT3 AlREIC R 2, S, BT IERICOEH T 2, ®
L REHEN—H L EEZ 2N T 2OICEHETH 5,

(1) 70 ORI R LR 2R T 2720, KeHEIZ, BARNZEIESEREZ
AT, BIfTRELLL RVENIEY 227 LV R IR L, RO X 5 &l %
Rizdo L. 2024 IESERE ICM b, BIfEoR2 T, Bl 8E
fEIR7Z 0 Cid 7 <, SO RERIERNE L R4 RfBIR 2 1O 2 L L DR D 5. X DOFmEEE
W IE L AEE, AR A & JFT ) o o i B BEED b BARR) 70 52755
W2 Y 27 EHE C2 R, ReBEOHMAERZ &® 5, 72, Z OFmPEZ v,
— M BRI K 2 HAR D O E RN IR~ T &, ReE L HlE CHEZEDO Y R
JEHANERICENT 2 2 L 2 CE 5, 2 XY, IR AR & akat - e - i -
M 27201, KeEHEOBBILT 2 7' n 2 ABAH[RTH B,

Hm2.22 MEIEICDOWT, BEDOREAEP OBEATNE Z & iXMA2 ? il 4 DimikE
2 O RICEHEREE L EBRBEE D K. ALARP/ALARA OfE&d K. ¥E® BSL/BSO
DEZS, KWEHLT, 2EREZ L, SELTRE L7

(1) TAEA-TECDOC-1874 12 351} % it &

IR 7 J18%Bd (TAEA : International Atomic Energy Agency) 13, La&HEEZHIE L
L9 &3 MBEZRHIC, K BEOmMEMEE (Fila) ZREL 72 1, FEDRICH
TR OHEIICIG U CREREEZ # A X <4 X35 2 L AT &, TECDOC-1874 DHfl
BT, T R REEEE 2> T b, ZoR§EMKEICO VT, TacoE & ko BifilE
Bl 7my s oz L, REIn,

a. AFX, FAv, FEE, KE

VG R 1 ) BB B 1 & (WENRA @ Western European Nuclear Regulators
Association)

c.  Multinational Design Evaluation Project (MDEP)

d. Nordic PSA Group (NPSAG)

22-1 1R 3 X9 ic, REINLFEEREIC, 1EkDRIEMmI 22 BHIZK, HEP
LK EMEFICNT 22RO EDOTEH Y Bl L Mgk icik o 7= <0 IWHED B 2 A%
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M7 ZEHERR S ED b, BRNIC, KeHEORE ICIItha (Society) & H4
b (Site) DL <A 5fEE% (Facility) @ L~ Ffffick S v~ (Technology-
neutral) 2> 5 AFICE A D L~ (Technology-specific). FEARWLEHED L v 05
AR Z XD L~ v LGRS O RSIE 2 BE D 72 Z L IR b 5,
TECDOC Tiid 272, “&EHESRR (EENAZeHE L ERNAEE (ERNK
S B MERE AR, BHEE R L)) ZBRO T 2B 5 E 20708, KA EEEO#EAIC
BELFRZEE Az bbb, WG e LT COWEIBEE2SHT 2L LT 5,
e. HEAZHEE (Top level, Primary safety goal) @ SUEHHRIC X 2 K EH» o APEE R
T 5,
f.  EAZHEE (Upperlevel, Adequate protection) : 2T DIRFEIC BT, BN D 2T
Dfitiak e OF% M 1 Uit 7 i & iR 3 5
g. H{ZHEE (Intermediate level, General safety provisions) : # Y] 2z (R % HEfR 3~ % 7=
W, KiliE A O Tk L BN - ER I W 2 Bl 3 X ORI b sk &2 & A, —
A 75 R RATE " 8RB o
h. THZHEE (Low level, Specific safety provisions) : BN @ &t 5% 5 L VA 1< xf
LC, WY RELTHERT 2720, BERNALEHELED 5,

Society —

Technology
" neutral
Site —
- Technology
Faeility -~ I specific

Operational states : Accident conditions

X 2.2-1 IAEA-TECDOC-1874 » %4 HiE o i
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(2) fth o zmPRREE DHI

a.

Unacceptable region

The ALARP or Tolerability
region (Risk is undertaken |
only if a benefit is desired) \ /

S % 4 B O Fm S

LREHBE TR I N REMRIEB OFRE, Bk, [RETELLTERWVY RS
DKH#E | 1T DWW, %[E(HSE : Health and Safety Executive) 23 &R 3 % U R 7 HHEL D
AP LEEEOmEMEDHEMRICE T 5 2%

2221 T LI, AL oBRICE T 5 ) A7 DZAEMEIC DWW T Unacceptable
region (_I), The ALARP or Tolerability region (#), Broadly acceptable region () o 3
DDMEEBGEHET L LT D, )V RAZIIRAE (Acceptable) TEa\Wwe T2 ER(EE
RIS, BSLs : Basic Safety Levels) &, ZHLA T DL _RATHNILIALSZEEINS T
FR(H & T o8iF, BSOs : Basic Safety Objectives) ® “flH % HUE L. Z D" As low as
reasonably practicable (ALARP)” ©# z J71C X o TIiH% (Tolerable) L =23kt % %,
ALARP Ic X2 &k, VR ZMET 22 LICIESEYD 5 & SN RHHRTE 5 C
ETHY, LA TH 2HEE VA DIREEICX 2L LTWwb, “EHEOR
JEHEE D R D IR & 4k m RSB O A7E O 2 FiH S % 72 BSLs & BSOs i<}
JG3 2 HiEEZ &0, KED Y R 7 EEPGH A (Z P2 AR 72 5,

Risk cannot be justified except in
extraordinary circumstances

Tolerable only if risk reduction is
| mmpracticable or 1f its cost 1s

' grossly disproportionate to the

| mmprovement gamed

] Tolerable if cost of
: { reduction would exceed
\ { the improvement gained

Broadly acceptable region | 'j" Necessary to maintain

(No need for detailed Lt assurance that risk remains at
working to demonstrate '\.‘ / this level

ALARP) W

Negligible risk
4 2.2-2 EED ) R 7 ZHEVEROL2EEEICBE T 2 Fuf s
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(3) KEDL4AHIEEOFRIEEE
AKEET-I78LHIZ B & (NRC) 13 #2512 SEER O Fetll 4 D Bk 2 Bt L T % 23, BSL
AT 3 L~ i o nCid, REmmyHHIEE IR 5 & L T D “Adequate Protection”
CKIE 1954 4E 5117175 : Section 182, the AEA of 1954) L FR L CT\» % 3, “Adequate Protection”
DERLERICONWT, Ny 774y P — L OSFEEICKE L. MR X ., JE s
HE A2 L 72 ¢, B4 2% case-by-case @ H|Wr¢”Adequate Protection” D3 if % A 3
5 4 . WEEETHRERFHLAE. NRC 3La2thm L3 2720 0%KEHa L
5. ”"Adequate Protection” % jiii & 3 % 7= 9 DHHI ALK T 7z, “Adequate Protection”
Bz, “eEHEL N2 #EE (AT /1 Section 161i) 12\ Tid, Value/Impact FFffi
(Cost/Benefit #ffi) & FRL <. Bz 2 1F 2 0B DIE4EEZ VR 7 DEFEHIE L 21
K225 aAMOHEPLHWMTEZILE LTS, 2D XS, FEHITX L T Adequate”
A 2 RENEZ KD 2R (AHRBEOHER) BEZEX TG b5, %2 LT KENRC
DL EEEOFMEMLG TIC D\ T, “Adequate Protection”, JEMNLZEHEE L ERBNE2H
BL oOfSEEEICREEZLND,

(4) FEERDORSE

IAEA-TECDOC-1874 DR&fE#E %S L, yREME ST L 72 BiEfE o %R
®X 2.2-310R7 8, g ELEENATEEL TV BIRThRE0HM L, TALER
BxbiElero L EEC BRRDAHOSY 273 2 HiE2 b8 B3 h
7eo AT IFERT O T HARCERN EE S X OCMEERRD) & LA EE L oBfR D X
IR & . EAERED BEED & 7n & 35l EIRRE LG LR IR 2 UE RN &
LB FHE D, Y a2 0% % B3 2 R L oM ok E KR D —
N VAT R D A= G sl

(Wfﬁ;iffg}l 1) WA T DRtk & IGENE K $ 2 BEHROA HEwBr o N RS EZ T 5
) ) BT A5 0D BB R BB L O 3T & ) B %
BOMO B S B B OB & 5 Ao fiple | POTFROBUNC BUNTEI T O dh k1= & ) BB %
e X L, BCIdAfPIC b7z 24 MRELZ D 7255 Y
_— YRS, AROHEAFC B CEIET 5 Y L s IR e S 2
AR AER: A Y DEE A TR S 2 VA I S B 2203, MO L 2 H R HAFLES L 726F
xR - [BED 1) A 7 O 4l % AT A B S 7 VoKl )
RETHD e .
HENHERETHA
—_— pt e TRBHIF ORI 27 3
i H NI R EREIE R E | fociic b st S i e 11
N, XA | . o 2 T 2w 1) 5 i H R
SR | g B B4 I
o BRI | - (CS"TRUNRE | b
T B LR | g g 100 TBa &) | (CDF/CFF [, Cs¥hiiit
(Surrogate) (CDF/CFF H#E) T LT
100 TBq MM < 107°/%4F)

2.2-3 VEWIRARIC X 2 K eHIEOREMHE DR
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Mm220 EM L EENBEEERHA L -—EBNE b oReBEOREEE LA T 254,
(1) BRI ?
(2) FERBEEDRBOEETEEIIIHEH, ?
(3) RBMEIZE D X 5 2Bz ?
(4) FEEEEZREST IR, ERT & & i3fUs?

(1) TAEA-TECDOC-1874 I IZ&ZFOFHE L L TRD XS ILH T b T3,

a. HEHE: NeREZT5, ElOoEHRTEDLNLS D D,

b. FEBE:REMVOBELZERET 720,V 27 0 &%EA L., Adequate Protection
DEMNZREST 25, ZOJEIE. KB EREESOFZIATRENE & RAMIC L - THE,
Bz X, F—=7—F& LT, EH#HH%IE <, Publicperception & L TG & jE %
AV Ry, RAREREEE I, fEOER O Y R 7 14T,

c. WEHRE : MiiEomit, ) 27 ORGL, FEEVE. K20 OB Z A IC T 5 48
D35,

d. THOKEHEORKIC 4 DDERBLE, EOER, WEOEE, ) A 74K, !
R 7 FERE DR, POERRHY AR LR EE 2 &0 - TEBEEO S KM L 2 DKRE
TEEBN T 208D 5,

(2) TAEA-TECDOC-1874 21, EEOKERTHICOWT, Tt L HicBEFoh T3,

a. Ik EMOREAROKREREE ZEOBIF & BB, Z D T OJF DRE I HIHI L 5 D&l
DENR, FEOLREHFEORE IIFE TN HEE ORH P ELE,

(3) TAEA-TECDOC-1874 icix. &EOBoBERIc oW, T Ly icEFonTn b,

a. LEHEOME#HEEDEROBERICOWT, THED»S TE~D Top-Down TREE3 %
Tk, ERoBERHVWLNETELLE FEL L oG ESR/ EHER
WCHAfEIC 2 %, 2L VD=3V Ay P e HaPEHEDENR Y 2T Lich
%o
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FE220 REBE-HEAECEECREEICOVT, FOLInEXAFTLLEDL IR E
KHERLTRET 25 ?
(1) EHRMBEECHELREHEIL>T207?
(2) B EBRNBEEIIY O LS RigEic R & H?
a. BCIYRZ, BAFLTCY X7
b. tHEHRE

(1) IAEA-TECDOC-1874 ic 3 2 B - 510434 1Z. Fadickt %,

(1) HEHE: EROESCHRFNICK > TED b, EANLEHES LA L voise
Hif, 2oLV oLeHEL, thafhicibid s dboTtah v, oIk L &
Vo ZOL_LoHEIR, BUEEEZ T TR, X VREVWZeEomREzHIE LTw»
%,
2) FEHE V27 oz B AL, @E#EIE L FRSEM % O T % “Adequate
Protection” % 7€ 9~ % FAF,
(3) Wi HER : iDL Y X 7 OHIRICER 2 B 2 L 2B TH D . Hl 2,
a. EHEEERE O TR FE (Radiation Protection Safety Goals for Normal Operation)
b. B EEN# (Effective Defense-in-Depth)
c. % EMEL %S (Sufficient Redundancy and Diversity)
MWAZPE, NV 7o, KethE
(Independence, Protection of Barriers, and Safety Functions)
e. AG®7Y 7 (Effective Barriers)
f. THHE: o EEEKICT 2720, Hifis L OEREFOZEHETH 5,
BB OREmN e Z B ERBN 2 ZEBESIMHI NS,
g. NEMRNEL2HEE (Deterministic safety goals), i :
D. RERHESRDZFE (required number of trains in safety systems)

e

@. WEEOREE (maximum fuel clad temperature)
@. HNER & AN — F & B < 72 DR
(design requirements against internal hazards and external hazards)
e R imi 7 2 2 HAZ (Probabilistic safety goals), il 21X, F&CIcfR 2 HHE
O. 7914 FoEgEL v
(Off-site consequence level, could correspond to PSA Level 3)
@. TEEYE o
(Radioactive release from plant level, could correspond to PSA Level 2)
®. LB OBEEGD L~
(Core or fuel damage level, could correspond to PSA Level 1)
@. Fity7e 2 545797 (Lower technical criteria), i 2 13,
NY T ORRE, BRIIELMEEL v AT L

(numerous possibilities exist; barrier strength, safety function, safety system, etc.)

s
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#im2.20 ERNREER, HEEE, REEEERORE[EL Lo X 5 IcHH -BEL,
HEE~DBEDEZTIZE 5 T30 2T T X 3 @FEEICL 2 b oUloEENTE
HEEZRD 2 L ThIE. &3 FThiEEwe?

(1) ENo R

BET I ZeRA 2L AREEMEHA, KT RHEZERCE T 2 EEBN A X2 HE
DIFFEDKIEFIE R £ DF 2T 1B 2 BfEZ LT ISR,

IHET hZeRB oL AEHEME S Vick T 2 R

EMEMHEEEE ERBMHEZ e hiconw T, HEKERZIIREIN TV S, FrCERNH
BRI TET sk o U R 3 2 B L < I X 5. M o B R R0 AR D
ANDFHRAWIHCY X271, FHEVETHO 1 BEXZBx AV E ) IcHifldns &
TH D5, JRT IR DEHIHER T 2 BEHEHEIE T X o THREU[ 2 BAICX B, fEaxs
5 HHHPADOIREC S 2 AROMMADFIFCE Y 22713, E£H-VETHD 1 REXEBx
TuEHIflEns g Ths,] LInTwb,

k. (EEEE Y 27 oBLS LR L <, A E (UHEYE o X 5. EH
~DEEHED T H I, THIATER L C AL DEEEEAHIREINS 2 X 02 11, [H
WOC & 2 NRDEN OIRFRIC N 3 2 U & v O IEERN B L e~ <. ER&LsH
#oh b Fic, HEETRE Y X7 OIIFHEDKEEIC O W T OERPSEA TWiRn] & LT,
B4 ettt XM ) A2 D 5 H 0 & OHIFHF T % Gl L CHLTNIC B9 2 BUERGE IS 5 X
EPICOVTIRE LR LMEOEREIHLEL LT\WD, £/, FEENESEI%OZEXT 7
ANBBERICE DY R7120TH, [V R DERFHiA R T hCTuvinw |, [BiEDKEE L
ENETHERED, TNEEFEECTHHETH 2 REPFICOVTHohiEmdr eI T
Wizl ELTw3,

T OBHEES ek 5 BE

JRFIRIRIZT B BRI X 3 BRE~OHEICBT 2 Y 27 oY o F x
HicowT, [HEENESE R IREIEREREE 2. BEHEYEIC X 2 RE~D7F
POWHADLEAEO I Y AR, T —DHERDGATLERE~DFEEL T 37710/
I LD ZMENRD D, BRI, HASEOH S SF 1, FERETFHFICO VT,
LD Cs-137 ORHES 100TBq #8222 X 5 iR F AL X, 100 HHFHEIC 1
FREEZEZ VLR ENIRETHE (TrFCLZ2DDEERL) &%, B
TERETH DL, BEHEJETFIHETERLCHH S WS EYE o &E% 100 7
DIIKL B eBTERZL, KIK100 7727 L, REAICHLSHE L 22 ) T
. BOBEER D 2 iz LRI ZFETH - T, FEFICNS R LIAD 2 2 L AT
2%, 100 772710, SEIMMHEOREZED TV AHEAHT 2, FEEDIC
RN RENE 2 0 3BHERHNICE 8o Xk o W, | L LT3,
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(2) mH o Rk
REOLRAHE (—&. MEMRREHR UCB T 2L ) FLONELED)
ZEHFICBIT 2 [RETEL/TEHRVY A7 OKHE] KOV THEZ 25 LT, HE
(HSE : Health and Safety Executive) 234277 3% Y R 7 5O ABSE L 7 5, JEEH
DF¥F vy b XA T 7T LK 2.2-2 Tlx, Unacceptable region (1), Tolerable region
(@), Broadly acceptable region (3) ® 3 DDOFEBAER I N TS, TN 5 DHEEK
F R RIFEEEH-oTHLENULD Y 22 3ZETEARVET S LR E@DER,
BSL &5 9)&. ZRUTOLRATHIFIAS ZEI NS TIRQL®DHS, BSO &
W) FEFAEBIE L, % D i3“As low as reasonably practicable (ALARP)” ©# 2 /7
X TRAEL AR REZ L LTS,
B, UTORICHESLETH S,
a. EEIZBWT, ¥yuy b XA T 768 ALARP (3 ICT 2 —7 4 —F VX —
CHEHENE2bDTHD L INT WS, 72k, ALARP & TId, wlRERRY %
2% w0 5 B (Low) , AN > 3 1S58 Y] H o RIS S % 2 & (Practicable),
KL X 2T 2B o155 H% - HelF 5 2 & (Reasonable) Z ko CTv» %, BSL
& BSO OE]DlE% b o 7-fi&Z D b O % GHHIC Y A 7 EHEE 2175 Z & AR
R e LCoEMNZ2EETH 5,
b. ¥E[E HSE B 3EERE 7 1+ 2iconTiih L7z, HSE's decision-making
process Tlt, EWMI NI REHGEE 2132 —7 v M, BN R ETATREN:
KX oTREIND ZENE L, Lo T, Bl FEFEEZEONGIC, VR
~NOXIGEEIRICHNT 2 ax bDvy F Vv IRROLNE, ] BERINTWS,
NEA/CSNI/R(OD15 iIc s \C, HEDFFARAGERY R 7 D0FEZTTE LT Ia X M55
BHEDTE 2 2 WE LT T 2 S L AAHNTIE ARV Y A7 DL ~vid, #EOEGD Y
A7 D IFF /N 7B % RBHICE W CL R 100 oy o 110030 D e F 2 %, |
HERENTW 3,

74V TVFOREHE

74 v 7V PRI AL¥—iE4 (Nuclear Energy Decree) Tld, #HE XN 3
(postulated) 7 7 2 1 DFRDOEGE, —MAROMEAN O EFRFRERE X ImSv, HE I
%577 2 OFEWDOEEIL 5mSv., HIE X B IL5ESEHL (the event of an extension of a
postulated accident) D& 20mSv & ED T3 B, 7z, FED YVLA.7 TiE, HTH
FHEAOKETEME L LT, ¥ v 4 137 (Cs-137) D KAH~DH 2 100 TBq # 8 % %
&l 5l D FHHL D FE D F-IfE DS 5X107/4E K & ED T2 10, i, [FE O BE#RE
(Radiation Act) Tld, [ARHUT < 13, ABRAYICERTREZ IR 0 K MR X e g 7s
LR, ] TERINTW B,
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Him2.20 Y R 7 FHI O 4 - SRR (EEKYE L FHMERROE) icowT, ERT
BREZ LML ? Y R FHEOZ LY - RN (EEKEE L FHERER O ) 1conT,
RZE2ABORELS LEHORK P OERTEIRE Z L0 ?

(D Y 27 FHliRSR & BEEEOE (Z0RHED) L2 0HE
(2) AHED T THNF 23S

(1) BT & eZB oL EEME A, R P L e M EES - RIRHR 2 M EEA,
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- ZRHEE. COREoERECHINIIEF IR ORELHAET 20 0I, bW BT
HFHAOIEY L L BET 2METh H B2 Lo, ERCPEEECETIHMARERERT
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WEOZEHEL, 2016 FEOFHEEEREICLVEASH, ENICHESATWS, Z
DLELEHBEIZLLTO 2 >0 BECRER S TW5 -
(1) 0.1%/1—/v CKE NRC D724 HAE & [6—)
a. HKE®D NRC BEA LTS 0.1% /L —/UZ S X | JF 7 N EFTOEREIC L 580D
AT, WK AT D 0A%U FTHDHZ L aRD D,
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I, 74T R T A OBRELFELLL T D05, BraxDB7e b3 RER DR 7)
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DG E D) IR S5,
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(1) ZeBEOME#EL, EORMEL KM L7 (Country-specific) U A 7 5

W L e L BE (FALORETRI & MG LZ R B 2R T2 Z L IZBFER & 5,
%Y VEfE | (2) BFEOLEBREDREEE O g
A a. USNRC OZZ4HIE L UK HSE D ¥ v 11 v hET /L & D
6. 2 (1) BAROHSIHEE 2 K U 5370 09 W BAE OB RS 23 it T 2
SZRAER FERnd D
Rk OVEEE | a BEEMEEOHNME
W 728% | b TAEA FEARZRFHI K O 2R & oG
& c. WEPH#EDO—EME
d. TFHLOJEZFEE

e. HEOZEAFEO—EN

AL DZ 4 BFEDY Technology-neutral, FNZDZZ 2 HAZA Technology-
specific

g JEMEE EEMNZEBHIENFRICAET S

h. R F S, N TVnS, aIa=r—varORGELZERE
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USA K¥itE#)% Executive Order 12291

28 B, B O, BEFELIH O B L, HEICBET 55T

FEREZEOERIZIBN T, TXTOMKRBIL, EETRD LN LA T, L

T OEZESE LT U7 B,

(1) ATB EOVEIE, B SN T-BUFOITEI OB &5 RICBE T 5 5
Bl RIS TITh R TR 7w,

(2) MR EIL, HHNC X DA~ DOBERRIE DR ~DOBER
Z PEISZRNRYD | GEC O TR B2,

(3) HHIDEHHIE, B ~OMFIREERKRILT D X ) IGBRIRES NI
X2 B0,

(4) & 2HH BIEICKHT 2EHONET 7o —FB"h 5545, fa~0
T AP D72 WRBRBNBIR S 2T U 5720,

(5) AAEBIT. B OREELZ T DREOEEORIE, EREFORRE,
FERARE S D £ OO BIHIFTE 2 B EIZ AL, S~ ORI
I ARALT 2 BRYT, B OEBEIAL 2 3% E L T iuE7e e,

USA %4 HEBK 75 (51FR28044/51FR30028):

(1) (Summary) K#fEDEE (Executive Order 12291)12%f L. NRC
DOERIET HREICB T DLREHFEREIAND N L — R4 7
DEENCBET 22 BERFE, ZESIE, 2 DOEREMBEMIZ X
STHR—=FEND 20D EMMLEEEEZFHE LT,

(2) (A. Purpose and Scope 237 7' T 7) BEOHHIFIEX, A%
DL 72 P & W O AR IRIER BRI STV D EB X B
TWD, ZHUTHPD BT, BITE LORE STV 2 I
DOWEEIML LB A X 0 EUNIHRRET D HiE 2RIt 27201z, B
ITOFELXZWETHZENARETHD, ZERIT, 20X 5 7RdeE
D, JRFHFEITICHT L5 L0 A T—EBEOH HHE, LT
HIRTREZ2BIH] 7" 7 & 2 (NRC 253 3 2 BLfEEC K 2 A% O #
fii, = L CEERH OFREA OLEMEICKT 2 AROEFIT DN 5
EFZEZ TS, Z0O NRC ZRBOROFIIL, R /I3 EINIZHB N
TERDHBTRNREDROME L ZRITXHT 5 Y AT OKRAEIZON
T, ZESOAMERI L TCND,

13

USA B 7 H1(60FR42622):

(1) (0D k& dm & e =Eam O HH~ D3
LR BREOER DT, FOBEIZEET 2 #iBheY 2 5l B AR 23
JEL MBI CRIESNTWD, R, 77 M) A7 BE
PLL EDHHIHE 2 /88 L L 2RUVIE & IR WA OFE# A #24it

ERAR
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) (IV) Bl Z B2 OBOR
AR & MR B AR IZ. 777 & DRI EF A 10t
?“é%ﬁtfot/?%%%#%%%s LNy 77 4y b DRBEMEICET S
Bl LW 217 5 BRI, AHEFEMEZEUNCEE L TS D~
T THD,

UK HSE's decision-making process: Purpose of this document
URAZIZET AREICHEEL 5 2 5 ERZFEIL L. ENRHHIT A
RTA L DORRLABRIZED LD ITHET L2 d, BlE, BT
5V A7 T AR AR, U AT Z IS 5 72 DI T & D Hf,
DAZ T HEROEE, VAZZELIEDLTBEARA R R
ENRETDHZLICL o TELDIFRIERENED LS ITHBEIND D,

#:[E ONR SAP:
CHH 695) KAHROMERIENEDICEIE S L, U 227 23 ALARP ¥ CIX
BEINTWDENE I D RETT DBRIC, MAEE MO & LT
TREHEBE, BEILZ ONR Y X7 RY —%2E&ETHHDT,
WY 72 H EOREL T L, VA7 EfEREDP RS ®mWEITIZY Y —2
EEPSEDLIDITRIOL I ICRES N TWD, BEIZIE, BRI
BEDEMOREXNRERFTT 20BN H L5027 L, 37 REDY
BTV AT PHFRTELNE I DWW T 20ICibin s,
(HH 696) Zh b0 HEEDREE, TOR (Tolerability of Risk) 7 L—
LT =T IZHDNTE Y, R2P2 (Reducing Risk, Protecting People) (2
Ko TIHIRENT b D TH D, JR T Ihtiak DZEMEZ T 2128720 |
BEFIILRr—AZBIEL, 26O BEN EOREZERINTND
W L2 iz 6720, ZOBR, —Ho BARITIERHIRIC & HY
THIEICHETRETH D, BERIEORNTITHMEL L E LT
ESNTNDbDbHIUT, HELY A7 LLTERINTVLIHDLH
%, 4 BAEIZIL Basic Safety Level (BSL) & Basic Safety Objective
(BSO) MEESNTHEY, ZblIffEk2 THH SN TWD X9 IZ,
TOR (R2P2) DU A7 Kt OF# A% BARMET 272D Il b T
%o 2%, BSO L R2P2 T/RELd TR ZEWRER] U A7 KHEDH
R E T,

23

77 v AHHE R (ASN) B HEEIZEET 25 25 (Page 109)

(1) ASN O FEIx, f/ﬁ‘@%ﬁ’ﬁﬁﬁ‘é 72T EHRCZ ML R
WHZ L, FORMDIZOIZIE, HFRmNLZEEELERTHZ
EIIR DN TH 5,

a. FEFEFRA7R H*"j’\@%#%ﬁﬁﬁﬁ‘é@ IFIERICEEL W

b.  —EHENERINTGE, Bl laetkn Eka 2~ THEE
ThHolz->Th, %@n‘ﬂ«ﬁ?ﬁ’ﬁﬁ‘ﬂﬁﬁéﬂé LW BDIENAET D W]
REMEN S 5
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(2) WeFimmMeBEII AEEZ RIEE L CTHERATE 22, Bzl
AHHIFRAimit) & L CIIEHA TE 7220,

7 4 »Z ~ K Finland Nuclear Energy Decree (Section 22b, page 18, 19)
ERMEANOFMBERE L, 772 1 OREFLOEAIL 1 mSv, 7
7 A 2 OMEFHOLEIL b5 mSv, HEFKOILRDOYEIEL 20 mSv
L%, REINREBZHIRT 272012, UL 137 OFRFES L
[REEZ 100 77 ~X7 Ly Lg%, [REZEAD AR MO T/hE W
&,

19

Ay xz—FT v HERRZEART PSAMI1T #FE TR Page2
BUEDA Y = —7 » ORUITIL, #ERLEBRIIHE S TUVRY,
BT, T4 & AFTAE DPHERI T OREROFAREELZ ER L, £
DIRIE R Z L Th b,

25

2. S
SR IE
i

KE: WEiEra LA EORENHERIND, BRI TH
HEfEL SN BRI, FEEM, BBl RE, &% E0RN
aIa=k—3 g 2o, (TECDOC-1874 4.5)

15

ZE TR OEND—EIIC 7V 2 a—F (NI « SRS A R - 521k
) D PRA OFEfiz HIFEL T\ 5,

NP F— HFHE T4 TR, TTA AT —, EE, Aa
X7, AA A AV =—TF B, ®E, KE, (OECD/NEA/CSNI/R
(2009)16 3.1.4)

22

USA 74 HAEBUR 1 (51FR28044/51FR30028):

(V. Guidelines For Regulatory Implementation)

(1) HHIEBERIE, ZREER, BHlOZ YOI OEFICET 5
Hil EoOWREL UM T 57 DDA RFEERVGELZ L 27T L
W5,

@):m%m%é@%&:m%m%ﬁ%ﬂime@ﬁ%@ﬁﬁ&Lf
BN bOTIE AL, Tl BUSH 2 HEF 0 O T 5 b
DOTIE7Z2, Fo, BERELRZN L OFEIEHHZ, ZLB AN
FFRFIREDOME—DIRILE 725 Z L A BRI LT b O TIEZRY, L
[BRAS/AN=N ﬁﬁ4%74/p%of FETE O FFRE Al O TE 23 FH w]

REZR I MOMERR SN2, ERITEFRFOREIZKITSH 15
DEREHIT L ihfé‘ Do

13

USA NEA/CSNI/R(94)15: Page 12

Ny 774y MRAIO FTTRESNTZ N 7 7 4 v M EIES{ET HE
2, — B LR EORENRERICHFEL, BEBESNTAAYy 7 7 4 v b
NE ORBREIZ D RN KHL U, 2208 AR 72 H ik CEREMN R L e
DEFEE BT BT 2 L AFEBINIRTETILINRC A% v 7i2h b,

USA SECY-89-102: 8)
i S 0% Bl &RBMEAT O 2R 72 RIE L 21T 5 1EEIE. R TE
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BRI RSB N Th D L bR G, A4 v 7%, #HlE % A e ok
BPER BN L, RUEATERIELHE L, B Lo TR L, R
WO R FH A BIET B b O A, BRI Y & bicibT
REThD,

USA NUREG/BR-0058, Revision 5: 2.2

LA BRI, BB SR 7 SR EATIC — ISR S I D & T
RUNEE BAFY A7 BEEIZHFRFTRERIE SRV E I MERET D Z
LEBHLTND,

USA NUREG/KM-0009: Page 4-23

ERA Y 2 7 Sl TFEOREE~OBEHIL, BIEO SO L0 HEH/7e
L)L T I ATREZR U R 7 FFR L YED R ATRE IS 22U, R W RS
RHTHAD,

USA SECY-13-0029: (Purpose)

FHUR TS ~D Y 2 7 1FHIE HIZ BT 5 Bl OFsH A OGO 72912
ZEENLRF O EETORELZ2E L DD LR LAY v 7 BE
% U 7= &k,

(Summary) 1986 4= D% HE S EHF I T, NRC I&, oD EMRZ
safety goals & 2 20 QHOs ZE®H., SO EEN QHO 1%, HIRFFEL
bl BRRERNAT) LEDTE, F0%, HIRET QHOICELVERL
Te KRB R O E IR E DD B 723, 1993 I TR TIEAR W & f
WrE i, FEEITR IS, 20ROV I, MEwmIY X7 3 h (PRA)
DOIERAPEA, EREFIFICB W T, KBRS RHSEE (LERF : 10
SMFAE) SRIRFFE LS QHO @, JFELMEEAEE (CDF : 10 ‘/IFH) 3BR%E
PERAFET QHO ORI L L THERHINA L O IThoTz, T H 0
RIRIIZESORARE/ T, FRxBETIEH SN TS,

10

USANUREG-1.174 fth: U 2 7 1HHRIE AR D ZED T A RO,

UK Safety Assessment Principles (SAPs)

(Preface) FFFRABITITEFEMNCIATAIRERIRY U R 7 #8845 &
WOIEERBRH Y. R Zibd SAP OEMICEEE X5,
(JEH 10) AFMICEATAIEERRY U R 7 28K T 2EMNERE
(SFAIRP) i, 55 L~ D) 27l S, K< =T Anbh
5L Lz FE D LAVIT b S,

23

7 7 A Basic safety rule 2002-1 of 26th December 2002 : (I1.1.3) BE
W77 MIZHOWTIE, MERmN R LR BRIV TER L TW
72005 PRA OFEROSIHTIZ IEENR 2 5 L SEYEME 3R 7o il R &
LTCTEBRSATA RTA DL LTE LTEELRITNIZR LR,
(I1.2.1) PRA ® 23 =713, WEHFRERSRHSE, ca—~vrx2T— KN
S, WK &AM (MR, SN S, ok, AR O BT,

20

56




o EH

7 7 A Technical guidelines for the design and construction of the EPR:
(A.1.1) #Hrax 77 > MOV T, Technical Guide (2, RS &9
TOREAOHNE L N — FEZE L7 2T CDF % HEE(0%/(F4E))
KT 22 L HERLTWD,

7 F > A NEA/CSNI/R(2019)10: (page 115 Section 7)fE7% 77 o b % x5 &
LC., HEFITTEMZ 25, Design Extension Condition DF%7E, Tech.
Specs.D43%H, AOT(Allowed Outage Time D JEE O¥|Wr, AR FLARMT,
T FIEE ., WA FIRE O KE(LIC PRA Z N TV D,

74T K YVL A7 (GEH 305, 306)#k 7T > MIE RN LA HIE
ZHHE AT A F YVLA.7(15.2.2019)25E# L T\ 5,

(EH 328-332) M%7 T > MoV TIL, PRA &4# ] Lt Zm B4
LHEEREIAA K YVL AT THERLTCWD, sl OUED LMD/
Tt RST - REI S E IR« TEEDREEDERB O U R 7 3R, SEERHIR O
H/aRO WS, ISVIST/ Ttk 7 v 7T LAOR%R, BARFIEO R E
WAEH L i o720,

16

7 47 K STUK-B 120 / AUGUST 2010: Page 37, 38 |Z[FlkE D e #;

17

7 4 > > K NEA/CSNI/R(2019)10 Page 91

Brak 77 M DR EHEE & Cs-137 O KRB MIHEFELR OHEED
FIPRMES B E SN DA, BT 7 v M oW TiE, ERpNZ—47 v b
ELTEE S, Mk 7B o R RIANE H < b

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 #£&&(ZLC, BEfF® PRA Z{EH L7BER 77 b
RI-ISI O FiE%#BA%E L, STUK O&GEZ TS L, Loviisa 77 > NI
ML7=,

18

Ay x—T v R ZST PSAMLT THa
FILTRA &EEMEICH KT S 100 TBq & v A 137 HEUE, BFER
DI HIZ PRA BEHEL LTHIRT A ENTX S,

25

Ay z—F v JEFBLAT SSMFS 2021:5

2F2H FFEINIFRBLOGMEFLRY 7 A HL 225 H6 IZHIY
BTCHZLICE-oTEBmMEINDHDET D,

FABENZIADNWTES 24T 9356 RiEEM A BB L BLEN L ik
ZJiE T & DAL, £ ORI A FE i L 722 T iuE7e b7,

26

USA NEI 18-04: FR4FD U R 7 {FHIE FH D7
NEA/CSNI/R(2019)10 : 4% [E D Fra% JF/BER O B AR

11

FE: BHICT DL EREOLEST
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4. FEEEOH

BE[E Safety Assessment Principles (SAPs):

(2 H 10) Reducing Risks, Protecting People(R2P2): HSE’s Decision-
Making Process’, 35 &' Tolerability of Risks(TOR) THE X 7=4
RE72 U 27 LoULid, SAP WOFRFE DI BEEIZA#R I LTV D,
SAP O¥fii A= L ARMLIZ SV T, fHk 2 IcifiEhTn b,
(EH 697) @i iEls, et e — A EB Y AT HEEE
ZLTHEMY AZIZX LT, EREIVRSL L72BEBENER ST
WHNFEAEDHEIZVNATIIZWAS.BSL @955 2 o IRR17 T
ERMERE S LTEDHNTEH Y, BSLILL) & L TfE RIS T
S

BSLLL)IX, “EHEERFO B E I R D EEME ST X 20mSv &
A FADIEROFIDHRE  1mSv D 2,

(HEH 698) BSL 23iii /= STV T H, U 227 5 ALARP TIE7ZRW AN
HD, TOLIRGE, FEFITV A7 I LIEET20ERH 5,

#E NEA/CSNI/R(94)15: (page 15)
A NBRPED B LU EERTT D 2 ENAENTIIAANY 27 DL
JVIE, BEOAEMD Y A7 D FEFIT/N S 2B A SBRICE W T, F
1100 543D 1 (108430 1) L& 25

#[E HSE's decision-making process: (page 58)

R SNAREAEEIT Y =7y ME, TR I TR I2X -
TREEND Z ENEL, LENR-T, HlYFEEFEEONTIZ, Y
AT SOFIGEFERICHT DR MDYy F U ITHRROLND,

Bi[E Safety Assessment Principles (SAPs):

(HH 698) BSL iz &N TWTH, U A7 5 ALARP Tide W4

N bd, TDOLIRGE, FEZTITI A7 2SI BIERET20ERNH D,

URAZ LoLis ALARP THDHNE I MaHlr 5izid, FEEN T —

ANA Il —ATIESLT DRERH D,

(HEE 699)

(1) BSL WMEERIRTH %G, FEFIL T IA4T VA% EIET S
oD EZ G CHMEN S | AR XU 7 iR & A R
HLBEND D, F 0o BSL I2OW T, ALARP ZEICHBWTT
VRGUANRKEWNTTTHD LD ONR OH#AH Y. BEE
IR EMEICKRT 5B dEN G HRICEITRRE TH D 2 & 3G
B &5 ATREMEN BV LAET D MEN D,

(2) BSL #HEZ 7=%61%, sk & Mg T 57>, B8 2251k F 721306/
2 HHIFEE 2 a2 BN D,

(EH 700) BSL Zi# A9 5B%2iX, TOR2 7 L— AU —7 BIRIZIE
EHINLE ST NN T2 A B ICRE O & 2 HE5E9 2 IRILA 42
L7222 LI ET O20ERD D,
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(EH 701) BSO 1%, Z&MEFICED DD Y —RA &M+ 5
ZEDORE LI LT, ONR O U Y —ZADOEE A TIEan b
NNUNRHDLZ EERBHELTCND, LB T REFITFEEICESS
R HUGEE RD HMLET e R SN O R YA THE T 5
TEITHETEDL, L L FEFIZZOLLTEILT 47 =
N3Gz 5TV, ALARP OFEFHHIC LY | FEEH BSO
ICEET DRNEIET 2 Z EDNIES L IN D2 HENH D0, 2otk
EHEIZED DL I ENEHANCFATRIRETH o256, FEFITIEEIC
XIST HLERD 5

USA SECY-13-0029: 224 BAED & &M 72 Fa 5 H O R at

10

7 47 ¥ K Nuclear Energy Decree: _(Section 22b, page 18, 19)
FEMEADOEMBEREIL., 7T 2 1 OREFEHOEEIT 1 mSv.,
77 A 2 OREEHLDOHEIT 5 mSv, BEFHLOILRKDOEAIL 20
mSv &7 %, REIWRELHIIRT 572012, £ 7L 137 DIRHX
HHIRE A 100 7 7 X7 Lv 3%, REAH X 5 ATRENMED M T/
Nz L,

(Section 1 19))

a) 77 A 1 MESFH, 100 £ 5 1000 FoiEiHMFIc b7
1 ENIRAET L EHEEIND,

b) 77 A 2 EESF, 1,000 FOEEIFE P 1 BIRG LA L
W EEIND,

[EA AT TASRIE 1T, AFAYICER FTREZRBR 0 (K < HEFF Shu /s
FAUFe bR | LRiHEH D, ]

19

747 K YVLAT ¥t 7 7 v h~DFK

(EH 305) A LBEHE OFEEA 105/year A2 725 X 5 IZ5%EH L
DR AN E AR AAN

(THH 306) -t 72137 (Cs137) DRKHF~DNgHA 100 TBq % 8
Z 2 % OFAEL D BEE OFLEEAS BXLO A L7221 AuT 78 5720

16

74T R HEE OIS

3.2.2 3 Olkiluoto

FHELD PRA VA FaiiE, ixatZE O A L% CDF O 575 1%L,
HAZ{EI% 105 per year, 5107 per year

3.2.3 1 Loviisa

HIEFDRE LTz BAZEIX CDF 23 104/ry, LRF 23 10°%/ry,

W2, 2RO IE S MR Gustification) D 72 O DR FEHI 2 FEE LA L
TW5b,

27

Az —T v HHEHREZET PSAMILT BFa
Page9 Barsebiack ® FILTRA(Z 4 V4% —~_ b)) % EHHEEUEICEE 4
% 100 TBq &7 A 137 HUET, FEEZDMBIZEHETE LI2F.LEE

25
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THH (CASY AWkt il
BARE 105/ry A, RHBHH (100 TBq LA E) HEEE 107/ry A28
BINnbd,

GREWRL: AV = —T I HRT T AR EMED N FERIEL T
BO, 74— hOFEfE L THEL Y 7 A H5 Very unlikely 73
EYTHn)
Ry xz—T v LT SSMFS 2021:5 26
2FEIH AN hZTA HE - HEFITEI DI DA NS bR
HEEEOREDSM EHIREBE 2 D RFEDA N2~ KM, RO
BEIWAR I ZAHSIZEID Y TORD D ET D,
1. FEAEBEDER 106 KW THY . A X 87 T ZAH6 BEID S THR
NQAYASAR
R U A 7 S O#E R A R T 2 BRI LIc R fen 4 5 F 4
R L TWD,
Ay xz—T v HFHEHEOIGLA 27
3.3.3 T2 Oskarshamn
FEFOZEFHIIGLH SN DL 2 BT, CDF: 105, ftEwmE o
HiE CDF L 0 Riglz/hS v & HE,
P ELE:
CDF>103: 7272bIc7' 7 v MEIL
103>CDF>104, WR[EIEmM Tl
104> CDF > 105 EHIFHE Txfiix
3.3.4 fi Ringhals and Forsmark
FEF O EEIRIEHEH & D Safety Goals X, CDF: 105, 0.1% Core
inventory release O#E 107,
Ringhals @B FEHE,
CDF>104, 7272 HIEIE % FElf
10-5<CDF<104,BR7E L 7= 4 ZiE sk fe 7T rg
CDF<105 &Mzt Lt Txisd 2
5. MERE |EE U A ZIEHROIEN  Annex 14 4 & 28
& Z DB TR H PRA % % A#E8/ALARP O IE 241k Gustification) & Tech.
Specs DUGEDO W HFITIEH LTz, ERIGEHERZLLTITRT,
v 7T ME TEOMT
v" Tech. Specs DEIE
v FIEFEOEIE
v RSFORIEE
TR URZIEROIER : (page 109 2 Numerical Safety Criteria) ASN| (1) 1

(. ZetEr EOBLR TR RBRGT - EHUEZFFET D720 2 L0,
BN CTHMBEFEEEZ 7 v F 735720y — L LTO PRA
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DOHENMEITFEFRL T\ D,
(page 115 Section 7) 7 7 > AZE1F % PRA O HE| %2 IRIZART,
v EMZeELEa—

Design Extension Condition D% &

Tec. Specs. ® SSC O34, AOT DR DYk
IS FL DT,

St & A OREREED 106 L0 @ FGuT TRDEFESR) L A7
b,

ST AP RIS RS 104 2R T 5 4L, ik b BE R TS
ENLEST B, HEI YL EDF (2x L, B & EEE O
RELTIUTLD U R 7B ZFHMIT 2 2 L 2 2R L T\ D,
v SR RIAE, @B RCRIEE O R b

A NN

<

T4 7R VAZEROTER page 102 (2) 1
ISP O 77 FTO PRA OIEHZ LI TIZRT, PRA OIEHDZ < 1X
STUK M4 7-731 v v MFFETRIES N TV 5,
vV VA OFHENPKEIVER, VAT A R, ta—~vr 7
—DFRFE & U
Ny 77 4y bOTHOFRFHERITKTT 5 VAR — MERORMEE
U 27 #2215 L7 ISL IST
Tech Specs D FFAh
ORSFRT
TR B AR
Hlg R FNAE Ot
15 L IRF D 18
Graded QA
X =U7 1 PRA
IR DOFEG DT
B IS 1) 722 1 S S lsoet S D F ]
FaIlyvarol A

N N N N N N Y N N NN

Ayz—F v URIIEHROIEH page 309 3 1
FEEDLL T OWEENIZ PRA ZIEH L T\ 5,

vV VR OFHEENPRKEIVER, VAT A i, ta—~vr T
— DFFE & UE
Ny 77 4y bOTHORFHERITKTT 5 VAR — MERORMEE
15 (- RE D il
SR O FR O ST
U 27 iz 15 H L7z IS IST
TR TE RN 72 BLR D FRRIE
Tech Specs DA

A N N NI N NN
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USA: NRC, NUREG-0880: (page 44 F. Highlights of Future Staff Actions)
4 HAR 2 O T2 TG B o0 M {0 F1 8

R AR Z TN U, FEANI R P S 68 ST AT S T A 2

A EAERT B T2 DITE e NRC A ¥ v 7 OIEBNEH 2 ZK 5

Do

VoM ERICH L THRE LN ARNT Y v 7 a s MIETHE
BE~O®EFELERT D,

v RZ 7R, R HEER OMER & FATATRERBEA BRI K D
FHEDOY AT & DI E EfT 5 2 L2 DOV THLO MRS
BURMHERE 2 A 5,

v BRI  — o o A AR T S 72, BEAFO PRA Z Rk
THLELIFNRT D,

vV BELE RT Uy aRre Oz L, e HEORMmIZEE
T o e lEE AL ZESICRET 5,

v. PRA O L bt =2—5FlHlH, &6 DFEOMNEROMREZ FEAh 3
DTS T D a e AL RUSMEHEZRO U A 7 52 B
THOHA XL AERETDHZEICED, PRA OELLE2—%
WET D,

v ZeREERHET 5

USA NUREG-0880: 1982 %17 NUREG-0880 Safety Goals for the
Operation of Nuclear Power Plants (ZFC# & 5 BUK AR ICxT 537 Y
v 73k Mt AR

USA B 7 B (60FR42622): (II Summary of Public Comments and
NRC Responses)
X7V w7 aXs & NRC EIZDER

1995 41 A & 2 HiZ. NRC & R ABENEENC 31T 2 feRimny U
A7 FEFEOFIH ) ICBET HBORFEHRICOWTaAr M5 17 @
DOEMEZITR-T, ZhbDaXy ME, LTOMMEN SO0 TH
%16 DONIFENR, 3 DOMHBHIY R, 2 DOFESHRMK, 2 >Ox v
=7V ret. A T =T KFEuY U PILARGELH H TR ILF
— %R DA~ A E;Winston and Strawn., JR§ /13 E/ Ny 7 7
A v b WHEI TR E =RV,

USA FISCHHOFF, 1978: (Abstract)

[l 1T EDL BWERRON? |, Fa—ri— 2F—%, &
BT —H ML T, FRWIERY A « XX T 4y hDO ML— A7
DINF— P HNNITHZEEREL TS,
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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
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US NRC SECY-89-102 - Implementation of the Safety Goals
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IAEA-TECDOC-1874, Hierarchical Structure of Safety Goals for Nuclear
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STUK, STUK-B 120 / AUGUST 2010 Finnish report on nuclear safety

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

Finland, Nuclear Energy Decree 12.2.1988/161 12.2.1988

ASN, Basic safety rule 2002-1 of 26th December 2002

ASN, Technical guidelines for the design and construction of the EPR
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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USA Executive Order 12291--Federal regulation
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Acceptance Criteria”, PSAM17, Swedish Radiation Safety Authority
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3.5 TAEA TECDOC-1874, 2019 OAf %
MAEA, Hierarchical Structure of Safety Goals for Nuclear Installations, IAEA-TECDOC-1874, 2019 |
DARILE LOEROFLHEN G, \EE e (B 2L, R ([L..]) &5tk
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EREIZSTFH IO ZERRE L U CREMR BN 72 2k L FAEZ ED 5 2 L 3L E

%] 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.
) (L&l Y 27 2 HWrd 5 4EIEEA %] Criteria
a. 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.
b. TAEA General Safety Requirements (No. GSR Part 4) 2 Requirement 16: Criteria for
judging safety. Criteria for judging safety shall be defined for the safety analysis.
c. [—MOEIL INSAG-123 %255 Lizi, EMEN & ERMNBELTAS Lo —BMERN
b % %4 B OREEREE % ML 9 5 B3 & 5 | 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.
) [Gassdhi]
a. KELURZZHWTHEEEE LT, KeER ROy
b. HAROZEHIEOREEEDRE (il 1.7 TECDOC @ Page 16,17, 15 2:Table 1)
Table 1 %4 FIEDORSEHE1E DRG] 4
il BCF OB L IR 2 B4 5 & A £ RS E T 5
B O B RO IRGS & 2 2o fien | PR OB S BRI O & b B2 &
By R e e - L, WIZARBICD 2 80REZ D255
i VAZIE, BROHEEGCBWTHET LY s B g AL g &
A 7 i A M S e e U S L | 7V ORI & B FAR AT 225 %
g e RSO R ) 2 2 O f R A RIS R oAk H
= o MENBRETHS
TR OfEREY R 2 o B
p— . e | RO AR ) X 2 Ik
i H A . | e L;%TTZpﬁfkimmﬂJ;tg;H ,ﬁ).\‘%i;‘i)c‘b_i’-f'i' B e i
SRR | i BREIH
g A gu“ﬂ—a‘é RETETSITE=N .
o /3o St T (Cs™ T thi i PrfE H =
(gl {"‘Hf”",) é‘gllf'/féb"m q0) 100 TBq #i#) | (CDF/CFF HEE Cs™higiift
SUEEUgIE 100 TBq MBIE< 1078/454)
a. HEARIIBT L -BtoEsk (8Ligo—BM R oMo —EME, LR

IR RE gD —BIE, &)
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E2f [BH: R2BEORKIL BBEL). FA (AU T74 7 XFHE. RHl&HRAR
. IRIDM £ &®£a3 1 =4—3 32)] Objectives
(1) 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.

(2) 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.

(3) 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.

@) [HFEIZSWT, SNt A (Framework, 7 L—AU—7) ZFIH L7203, BIfERE
JE#EE (Hierarchy, b =7 /L% —) |ZHE— L7]

(5)  [A TECDOC IIEEHEIEDF R DL ZABI T 503, BRI Z 2 BIEORE DB
DEEOHEES 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.

6 [FmsdhH]
a. HEREOIEME
b. ZEAREERESLIEEE

% 3 & Scope

(1) The scope of this TECDOC is concerned only with radiation and nuclear safety.

(2)  [1986 4= USNRC %24 B REER AT ST, 5 38 BT O @A 5t 52 T BB A
INDY AT 72 DRG0

() [Gmsdhit]
a. AIT—TOHEICDONT

F£2F [X£BEOEREIL] A General Hierarchy of Safety Goals

% 1 & Approaches

(1)  [WENRA, MDEP & NPSAG DOMfERE#2%E L, ZEHEOMEIZIL, ftao L~
ILDNBRERR D L)L HATITR B 720 oL BHEATICEAG O L)L FERR 24 B AR
D LU BRI L B E D L ~)b & EAEH ORSE 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 i Types of safety goals

(1) DEMR, €&, IEWRI, FMERTRNZ S RN EEIAET D, O A
% D A R0 B 2 & B L 72 < | ML BRI 1A F T 2 8 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.
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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

%8 3 & Hierarchical approach to safety goals

(1)

)

(3)

4)

(5)

(6)

(7)

8)

[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.

[iEkEB5# & >—&WME] The hierarchy is to be consistent with the structure and intents of

defense-in-depth and support its implementation.

[ FOZDJE % 7E4{k] The Top Level safety goals express overall requirements on society level,
while lower levels will successively detail the top level goals.

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

[ AL D22 BFEN Technology-neutral, FAZD%Z24: BHEAY 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 & RN A HENFIRZAFET H] The hierarchy is to include qualitative as well

as quantitative safety goals.
[5700F & fFNRTNE, aIa=br—3 a3 VORFGERE[E] The structure is to

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

communicate.

15 [IAEA D% < BRFEE#EERIE] Proposed hierarchy of safety goals

IAEA DRRREICHH D X912, BEAET, Kk EREEICN IR - A S d—
ki Ze i B AR 2 72 9 2 T, ZmBRBLE TN b & THE O BARRZ21EEITR 5
FERICEE L TS BN H 5, BIb EREEO BEEIE, #x Ok s34 T
AT LR E RIEZ THE2RE LTHIETRCERESIND, LT, & EEEBEE,
S5TIEBEE~NERT 2 TaERAIZHETH L0, ZTNENDREIICIT BRI DT
AIREZITENCH & LiAEN, BEXZBIBULT 26D ER50IFTR6720 6,
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Figure 2 Proposed hierarchy of safety goals
#21 [REEOZ2BERE. RFAEKEITERSINDSGZENEZREN, RELB/BIZE
DEREINDZ LI HD BIRIE. EFARFEZEELDMES 8, USNRC D Mission®) ]
Top level safety goals

(1) 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

(1) 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

(1) 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

(1) 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.
() [Gasifht]
a. WLV O BIE LRV E, e E O BfR
b, TALOREMAY & MR Z 2 B R
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£3FE [R2BEDEH LFER] Derivation of Safety Goals
% 18 [Top-Down 8975 53%] Derivation

(1)

)

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.

F28 [REBEDERICAT—IHRILFT—DEKEI] The roles of stakeholders involved in

(1)

)

3)

4)

5)

(6)

the definition of safety goals

[Z2AET TR TOERDIZODOHED] L) ZETHY ., [BRTOERNLZEHE
D AT — 27 )4 —]] Safety goals are intended to reflect the interests of the public, not only
those who are directly involved in nuclear safety.

(e AL D224 AR O RE TR (ZE OB & #B, £ O F Ofg OREITHM Y B D%
FINERKT, TEOLEEEDOKEIINNEEEOKEEI S 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
occurring that give rise to significant radiation risks.”
Cfkiilae)
a. BERBAEDAT—J RN —% P
b. HBEOLEBEOREICE DEMLE & BRE % P
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E 38 [ExLBEMMDIMEREREK] Safety goals within the hierarchy
% 118 Top level safety goals

% 218 Upper level safety goals

(1)

)

[TEEEE . —m0ic, NEERBEA5F25] 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.

[LfE R & o AL —@ BT 2720, U A7 LoBiE (B EBEKRAYIC)
%z A L. Adequate Protection DEMAIET 5, ZOBEIX., ZEHEO AN SR
PEAR< BT 5, HlZIX, ¥—TU— & LT, B#R#IEL <, Public perception & LT
O LG G LR AE Y Ry BRARRREEEG I, fEFEH O U X 7 {#38557#7] 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.

%318 [hHEBE : hEOREIL. VXY DRA] Intermediate safety goals

(1) Intermediate Level safety goals cover crucial technical safety provisions relating to_optimization of

)

(3)
4)
(5)

(6)

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).

[BedtieiE < 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.

[RJEFh7#3+4y] Effective Defense-in-Depth

[TTEAME: & 245231471 Sufficient Redundancy and Diversity

[NV 7 OBERED G &N ME, Z24#%6E] Independence, Protection of Barriers, and Safety

Functions

[NV 7 DHZhE] Effective Barriers: the fuel matrix, the fuel cladding, the boundary of the

reactor coolant system and the containment structure.

¥E4IE

Low level safety goals

(1) 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
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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:
(2)  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.

(3)  Deterministic safety goals may include:

a.  Required number of trains in safety systems
b. Maximum fuel clad temperature
c.  Design requirements against internal hazards and external hazards
(4)  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)

a.
b. Radioactive release from plant level (could correspond to PSA Level 2)

o

Core or fuel damage level (could correspond to PSA Level 1)

o

Lower technical criteria; numerous possibilities exist (barrier strength, safety function,
safety system, etc.)
() Gichstilifas)
. BEERRE A o2 e BEEOE I Top-Down J7 ik
b. THEHBIIEOERETED HND Z & T, BEBEORENEOEFOTICEE
ThO., VA7 OMERZEINFIAT 205D H 5
. HERREEPHBEOREIC, Hl Y ROBEENEKRT, Hilo—HE
d. RIEWmE BAR & MR BAE 25 072 T g BEE O AR
e. NEBIEORESIE

F£4E [Z2BIENDERAAE] Applications of a Hierarchy of Safety Goals
F18 (VROVEEBEHICKDAVTSAT VR : YRV EBENRL-IREYRIE
EHIKEDREDT-DITER, LEORLBENERELZHRET SONEEN. T
MOBEZICH L THRTNGRIIZERETELDT, AV T 547 U XFFMEAATEE,]
Compliance assessment: Assessing whether the overall objectives of safety goals are
met through assessment of safety cases and on-site inspection.

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

bottom-up process.

(2) 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.

(3) 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
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at this level is provided by the licensee when seeking approval or renewing an operating license
from the regulatory body.

@) [HHEER, g A, T FESEZ W T I LERIRED 3 7T 47 o AFH
% Efi9 %] 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.

a. 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.
5 [EEMNZEREICKT a7 T4 7 o AFHEIL, IREmIIOMEERRN e FEZ HW
T4 %, FE & REEZ T L CTESEZHET 256, RENSZE R0 E0

iF 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.

6) [HHIEER, FEHEOLEHOREEFLZ L Ea—F 52 LIk 0 EMRNRL R
BOay 7747 AFM#1T 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.

(7) Trade-off and integrated compliance
F28 [RHEFRRTHBAADFERB : 525+, EIR, RE A VT F VAR A FLARLD
R, RARKGKEHE. EH%R2 L E 1—] Regulatory and licensing applications
%8 118 Application of safety goals in design

(1) 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
(1) Operating limits and conditions
a. 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.
(2) Control of modifications
a.  Whenundertaking modifications to the facility or operational procedures during its lifecycle,

safety goals can be used for ensuring that safety is maintained.
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3)

4)

(5)

(6)

Maintenance planning

a.  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

a. 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

a. 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

a.  When aperiodic 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.

E 3E [IRIDM ~®D;ER] Use of safety goals in integrated risk informed decision making

(1)

(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.

g4t [BEYGYRAVEEOREICIE. o RIEBEEORBAT, VR EEEM

(1)

)

T.FRIVRVEBEEARDOBIZEWVWT, URVBHREVRVBELEEZEEFET S L
NARARTHY REBRBEFNIAZIA=ZFr—2avVItBH3EBEEL LTERSN
5 ENEAFEINS] Safety communication

Communication between the regulatory body and the public

a. IAEA 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.

[ KLY 70 BLHIH £ <> Performance-based HifilHIEEICIH W T, ZRBIEIIAIBTH

%] Communication between the regulatory body and the licensee/license applicant

a.  The licensee needs to understand the regulatory requirements to be complied with and how
they assure that the higher level safety goals are achieved.

b. 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.
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c. 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.

(3) Communication between the operating organization and the public

a.  An adequate level of safety in terms that are understandable and meaningful to the public
(the Top and Upper Level goals can assist this);

b.  Astructure for implementation at the technical level which gives confidence that all elements
of safety provision are adequately covered.

4 [BEhhi]

a. ZEARZENTLZO0RE L HEFHE 10
ER O # =Wk~ 2 &
fadt - IEHEHZEH TS L
EHOERZMARENRD Z &
O S i E R D 2 &
A IEs ks S | A0 S A

®©

)
®
@
®
b.

AT TAT O AFTHI, BEOWMEIRT Z L 2Em0, RO R - fadt - AR
7 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.

(1) 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.
(2) 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.
3 [Easos¥]
a. HEAEOER
b. LEHEOMS (HEk)
c. LZEAEOTEM

(DEZS
F6E [REORLBEDHBN ZHERE] Safety Goals in Different Countries
(1) Canada
(2) Germany
(3) Sweden
4) UK
(5 US
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FTITE [SELBRBREEDH %EB.] Examples of Safety Goals Hierarchies

(1) WENRA
(2) MDEP
(3) NPSAG

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

(Objectives)

%8 1 &i Main constituents of a probabilistic safety goal [4 DD ER]

(1) Definition

(2) Scope

(3) Target

(4) The application of the safety goal

F28 [THOZREBFEOERIZ 4 DOERINDVE., ZEOEER. ZEOER. JRVIE
Z. )R IBIZENEFAIE] Definition of a probabilistic safety goal: a consequence, a
metric for the consequence, a risk metric, and acceptance level of the risk metric

% 381 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
mdividual/group to which the safety | off-site.
goal applies.

Metric Qualifies the consequence (in this case | Dose received in 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
interval defined.
Frequency/ Defines specific levels related to the | The UK approach involves 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 risk 1s considered to be broadly
acceptable.

BSL: 1xE-4/year

BSO: 1xE-6/year
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% 4 81 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 in 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 limt.

Frequency/ Defines specific levels related to the | Sweden: “Extremely unlikely” has been
probability frequency/probability. interpreted to indicate a limit between 10
and 107 per year.

Finland: The criterion 1s defined as a
frequency limit, which is set to 5-107 per
year.

% 5 i 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”) in 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 is 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 is defined as a frequency target,
probability frequency/probability. which is set to 1-107 per reactor year.

%5 6 & 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 is 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—4 events per plant operating year.

4 A& (2023), ABREGITKT DR ILROEARNE 2 5 OFRI 7RI #7x(2) Z48H
ROTRE &K, )7 2028 FHEOHES, 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 RN S A RIRICET 20t TR RRE] % - RY¥ZERELLEL T HD0?

-, T<—, UTNL-R-497, 2018 %4 3 H

T OPNENES LR BIRICET oM, TR BB - REREEEAENELT L0027
-, 11—, UTNL-R-497, 2018 # 3 H

8 R EHIZE S, i TS 2N 2Bl 28 U T, NEREEZTDH 2 & T
TIRHIEB SO TH 5, httpsi//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-nrc.html

Lo BRAENES R BEICET S, THE2BE 35 - LR AEENE LT 5007

-, 20 ~—’, UTNL-R-497, 2018 4 3 H
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3.6 77 UADEREAEIIKT DHY A
7 7 v AOHHI(ASN), FE#(EDF) DL 4 HEEIC KT HH0 #iA4, PRA OTEHIZ OVl
LTefERE T, ok, 77 U A TR Y X 7 5HiiZ PSA L5tdiT 5728, HARTORE
[Z& bt PRA LiEt#T 5,
3.6.1 il & H¥EH DA
(1) ASN O Fithf 7
a. L7 7 v MZoWTIR, SRR LZEEELZHHICB O TER L TW72RWn2S, PRA
DFERDIHTCIHEIEE LR ET D L ) LEHANZED TS, £lo, FROFMHFEIF
DGR % AT événement précurseur (FTIKFHE) 238 E L, EERERITHI D%
FEMFTHZ L aROTWS, ERIE T 21 21280 T PRA OFEROSHIT AV S
N5z M (Reference values)lI A — 4 — & L THEE I N2 0 0E7e 570,
[Basic safety rule 2002-1 of 26th December 2002],
b. X7 7 v MZOWTIE, Technical Guide T2, RHENS & XTOFFHDEE & W
— R%&E[E L7179 2T CDF % BIEEA0S/UFHFE)RIEIZT D5 E A2 ER LTV D,
[Technical guidelines for the design and construction of the EPR],
c. Basic safety rule & guidelines I[Z{Ef 72 5 /7123 72\ »(Non-binding)
(2)EDF @ Bk 2
a. FRORI YV —= T O OIHEERNRIEEEZ EDASN & IEAX IO R
DOAEEMED V), BTk FES (Precursor) &8 0N, BFE 2 H51T PRA Z Wb+ U 4
ERE L, TS, fisE ASN (@ L T 5 [NEA/CSNI/R(2009)16,
NEA/CSNI/R(2019)10 % £ (ZFt#ikl.
3.6.2 ASN & EDF OFFE O£ DO
(1) 1980 FEUIFERA WV EWICELH SR, —RISEABOfIEFEZ VT, ZaHE
DD DWW TIEARXUT EDF & aim L7223 . EDF ORI X D 8 & Hak Y |
WEMRNT 70 —F NERFMOIEE L 7r o7, =Dk, EDFIIBER T 7 > N OERE
PICHEFERN L BEEMAEFIH L TWA 2, Ziubid, HHER ClEe <, REFEEE
& LT EDF EBIHINIEARICHZE L, BRELTEbD LHEE SN D,
(2) ZOXStEAMES NI R L LT, A UERTHE 2=, B bz £ o8l
] L EEROFEMENR 77 b Tz, VhSRpR 2L Tnd
FEREEL TN LB OND[T7 T v ABUFBEB O AT Ofa LR &R D 3 ~— T )],
3.6.3 BIfED ASN @ PRA & ONLiE-S1F
1) &z%H
a. ASN O RIL, BEMEEHERFT 27200 T2l BHMICZeME2m 52 L, £
DEBIDTZOIZIE, HERRIRLZEARELERT D Z LIIEBCH DS ThH 5,
@O  eFRima 7 BEEA~ OB A GEA T 5 O3 IC# L
©@ —EHENERINZSGA, PIZLZeMN EAMKI A N TARETH-TH, £
DY A BHIR D E VO BDGRBEC D A[REEN H 5
b. =R 72 BRI e e LT T & 208, BllZI T 2HBR0imit) & LTI
flEfHCX 720
c. LR EOBLR THIRARERET - ERHUGEAFET 250, EEMEIS U TH
EEE 7% V7357200 —L e LTOPRA OFMMHEITERL T\ 5D
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(2)

(3)

(4)
(5)

a.
b.

C.

[NEA/CSNI/R(2019)10 % £ | Z5ekl
BER% 77 v k@ Safety rules
a. ASN @ website @ La réglementation (i) &\ 5 IH H ® Régles fondamentales
de stireté (RFS, AWM 22— WD Y
b. £KHy7: CDF 13k# S 25l 57~ 0HEETH VY, FYEfE(Reference values)i
PRA OfERZ T DO S 4, BEEITA— X —TEE L., #REZ
THHE—DFETH > TLe b
c. HHFEGIZET LEMAE CDF R %E(E(Reference value:106/(F4) L 0 § K=
WA, £ OFRITATIEF SR (@vénement précurseur) & 3%
[Basic safety rule 2002-1 of 26th December 2002 % %% (Z 5]
X7 7 v ® Safety rules
CDF % HIEEQOS/UFFNANGICT 2 Z E#FR LTV D,
[Technical guidelines for the design and construction of the EPR % %% |25t #]
PRA OIEMIZ2 T EDF & IRSN 233El 22 Bt Znidam &2 i L T\ 5,
PRA O 1
EM R
Tec. Specs. D SSC D 73¥H. AOT DIEK O]
HEHREROSHT 1993 FFLURE, (KR H)72 PRA 1256-3< 7 Precursor event” 7’12 7'
L% FERE U C & T, ST S AP DB SRR 106 XV @V FESR % FiJkE S (Precursor)
LA, 104 2 L O 2 FRIIHH L R EH LR EREORE L ZUT LD
U 27 @ OFEZ 2R 5, PRAIZERAZ Y —= 71TV b, by T
U A4 OHEE L FHlC AW S6 %
FHRFFIEE, EEF S FIEE O @l
[NEA/CSNI/R(2019)10 % £ | Z5ekl

3.6.4 7T v ADRFIJLAEIET DR
(PN PRV R A 0 TR 29 47 FEREAMENC 35 1T 2 I - 0 22 i) FE D BRI 55 L 2 B9~ 2 R 20 & o]

Nuu-hhniiuﬂ/] ASN guides (and Basic Safety Rules) \

Parliament
Laws

Decrees and Orders _\(U\'l'l'unu'ui
ASN resolutions \

Binding

ASN

[ 1-2  {LE T 2 B oo ik (4R 1R
[7£) ASN REPORT on the state of nuclear salety and radiation protection in France in 2016,

MLI15173A250 - Operating Experience for Fuel Cycle Facilities in France for FCIX 2015
E AL PERK
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3.6.5 7 7 ADOWFEHEEA D AR LT Bl & ESER ORRICEI T 5 £ Otk

(1) FUHRCTHE 22, a0 bx F5> CEAUR 1 71/T) & EDF ORAZ72 6 135 1
JFraves bR E, 7T RICRBITD NSRRI 2R LT,

(2) ZL DT TUAOHMFIZE 5T,V A7 52 Edl 72D 2 & BHFEM O TH
THIRIEE] ZHEET 5 2 LT | BeMHiORHEL KD Z L2 BT 5

(3) 1977 £F7» 1984 T T, BHUSFEHE S L7e vy, —RICIEABH OfastE %2 VT #E
ER T IIhiER 2 A (SCSIN) Y, Ml MeFRimm 7 BAE A A L, [FEHTO 1
2=y MR TERWRRZ I &K Z T 2R MRITFM 106 282 Ik b i
W T 5K ) EDF ICHESE L7228, EDF I3EEAE X, damOmE R, FEXEE 1T L
SR LR WEIZ R o7z,

(4) ZNLIRE, WESRERI7R BRI HANP U 2 7 phrofeét & L CORMEH S, 20 Adun]
REZRRA L LTHREND Z Lid7e 2 olz, BEMFEMOXIEE LR DWW IR ERI T
Ta—Fn BV O B o7,

[7 7 v ADOEFH#EI Cd % Institut Mines-Télécom (IMT)723%474 % [Annales des
Mines| &9 FTEEDFH 3L Réguler les risques nucléaires par la souplesse : genése
d’ une singularité francaise (1960-1985) % 2% (2 it #l]

3.6.6 OECD/NEA/CSNI/R(2009)16 (ZFi# D> 7 7 o A B A~

(1) FRIE LT, 77 v AR 122 (ASN) 1%, MEEimn Y A 7 HUEE A )72 50
FISCETHLERT OILETRNWEEX TS, TOEREHIL, ASN O HIIXFEIZZE
PEAm ESED2ETHY (BERMEAHMETT 2 2 L7210 TlERWn) | ERmpEEICEE
LTWD ZENFEREENTHE . MRNRZENER IS 5EFN—a VMR
LHAREMEDRH DN ETH D,

(2) 1977 42 1300MWe 77 > b O LR HANHIA T L 2 > OREI I, ASN 34 (AR 721
Him) BIEGFA TE RWEROMERIT 10-6/year %) 258 E Lz, [ir#7E 1977 0
PESEB R sk 2k & EDF Oiim LR 5 L HE S D] g HR E LTLL
T % Rk,

a. 2Rr7: BiZ(overall objective)ld [FHFETERWRER | LW BLEALDHESR
TWED, 20O IFBETERWVEER | ITEECHAITITRE S TH R,
b. 10-6 fEIZX PWR 77 > @ THEE] THDHH, EDF IZZ DO HENERINTZZ L%
IR BT,

(3) PRA DiFMIZIWT, ERREMECHES O TIIARWA, EHREO AR — X
INA = AT, WL OO (orientation value) (FHxHE 72 13faxtny) 232 &
DTEDH, FlxiX

a. FIERRCBIL . MmN 2 — 7y R & LR OREHE 10-6//F423 ASN 12X - T
BRE ST
b. KIS OERE IR D MR 7R B

(4) ZhooBEEEKRT L7201, AHRIE %5 % 2 faiZffi(orientation value) & L C
ERRNLEEEEZFEENIERL TN, JIUTEE B ETIER <, 8% H
DERIZII S L TVR0,

(B) —EMIZE -~ T, 772 %2R (ASN) X, PRA #H472Y — R/ LTW\5,
FRlZ, REMCEEOEBEIET 2EE/HET 22 LIk > T7 7 2 PWR O&2MH
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vardering och redovisning av stralsdkerhet for karnkraftsreaktorer, (in Swedish), SSM, 2021.
https://www.stralsakerhetsmyndigheten.se/contentassets/838113dadbbe4977866415a4121305f2/vagledning-
med-bakgrund-och-motiv-till-stralsakerhetsmyndighetens-foreskrifter-ssmfs-202 1 5-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&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEw
1smfWomeOLAXxVIm68BHbDhEukQFnoECBMQA Q&url=https%3A%2F%2Fwww.nks.ore%2Fscripts%2F

getdocument.php%3F{ile%3D111010111120049&usg=A0OvVaw1gXvUhO4dd7EX09kJaiK30&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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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
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/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
https://www.french-nuclear-safety.fr/content/download/85429/file/technical_guidelines_design_construction.pdf
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
https://onr.org.uk/media/pobf24xm/saps2014.pdf
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
https://www.stralsakerhetsmyndigheten.se/contentassets/838113dadbbe49778664f5a4f2f305f2/vagledning-med-bakgrund-och-motiv-till-stralsakerhetsmyndighetens-foreskrifter-ssmfs-20215-och-allmanna-rad-om-vardering-och-redovisning-av-stralsakerhet-for-karnkraftsreaktorer.pdf
https://www.stralsakerhetsmyndigheten.se/contentassets/838113dadbbe49778664f5a4f2f305f2/vagledning-med-bakgrund-och-motiv-till-stralsakerhetsmyndighetens-foreskrifter-ssmfs-20215-och-allmanna-rad-om-vardering-och-redovisning-av-stralsakerhet-for-karnkraftsreaktorer.pdf
https://www.stralsakerhetsmyndigheten.se/contentassets/838113dadbbe49778664f5a4f2f305f2/vagledning-med-bakgrund-och-motiv-till-stralsakerhetsmyndighetens-foreskrifter-ssmfs-20215-och-allmanna-rad-om-vardering-och-redovisning-av-stralsakerhet-for-karnkraftsreaktorer.pdf
https://www.google.co.jp/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjsmfWomeOLAxVJm68BHbDhEukQFnoECBMQAQ&url=https%3A%2F%2Fwww.nks.org%2Fscripts%2Fgetdocument.php%3Ffile%3D111010111120049&usg=AOvVaw1qXvUhO4dd7EXo9kJaiK30&opi=89978449
https://www.google.co.jp/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjsmfWomeOLAxVJm68BHbDhEukQFnoECBMQAQ&url=https%3A%2F%2Fwww.nks.org%2Fscripts%2Fgetdocument.php%3Ffile%3D111010111120049&usg=AOvVaw1qXvUhO4dd7EXo9kJaiK30&opi=89978449
https://www.google.co.jp/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjsmfWomeOLAxVJm68BHbDhEukQFnoECBMQAQ&url=https%3A%2F%2Fwww.nks.org%2Fscripts%2Fgetdocument.php%3Ffile%3D111010111120049&usg=AOvVaw1qXvUhO4dd7EXo9kJaiK30&opi=89978449
https://www.google.co.jp/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjsmfWomeOLAxVJm68BHbDhEukQFnoECBMQAQ&url=https%3A%2F%2Fwww.nks.org%2Fscripts%2Fgetdocument.php%3Ffile%3D111010111120049&usg=AOvVaw1qXvUhO4dd7EXo9kJaiK30&opi=89978449
https://www-pub.iaea.org/MTCD/Publications/PDF/te_1290_prn.pdf

3.5 IAEA TECDOC-1874, 2019 o#f % (HiF)

1.

2.

3.

10.

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 <—
¥, UTNL-R-497, 2018 % 3 H

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

R IHERE R, i HF s 2 aR8Hl 2@ 0 <, NEBREZSTS 2 LT IRGIER
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

3.6 77 v ADLEEHBIIN T LY A

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-pub.iaea.org/MTCD/Publications/PDF/Pub1273_web.pdf
https://www-pub.iaea.org/MTCD/Publications/PDF/Pub1714web-7976998.pdf
https://www-pub.iaea.org/MTCD/Publications/PDF/P082_scr.pdf
https://confit.atlas.jp/guide/event-img/aesj2023s/2C_PL02/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
https://www.nrc.gov/reading-rm/doc-collections/commission/policy/51fr30028.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20180826-Ronbun.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20180826-Ronbun.pdf
https://www.nra.go.jp/nra/gaiyou/idea.html
https://www.nrc.gov/about-nrc.html
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20180826-Ronbun.pdf
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
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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R HHHEES
2.1 %4 H R
(1) %31 MR HRGEIEZRES (2013402 H 27 H)

https://www.da.nra.go.jp/detail/NRA001000691

o 8 ¢ K HERICOWT

HE 8-k HEEICE T 2 iEFRRIOTRIE V£ L o
https://www.da.nra.go.jp/view/NRA001000691?contents=NRA001000691-002-012
Bk} 8-2: 38 K iR ftiax O MERE HAR IC D W» T
https://www.da.nra.go.jp/view/NRA001000691?contents=NRA001000691-002-013
#k} 8-3: L HAR - MEREHIE IC oW T (E N OGO BE)
https://www.da.nra.go.jp/view/NRA001000691?contents=NRA001000691-002-014
ol 8-4: L HAE - MEREHEEIC DWW Ggdh o F 72 il o )
https://www.da.nra.go.jp/view/NRA001000691?contents=NRA001000691-002-015
BEPE https://www.da.nra.go.jp/view/NRA001000691?contents=NRA001000691-004-001

(2) HF1mFEFHHEHEZRES (20134 04 H 03 H)

https://www.da.nra.go.jp/detail/NRA001000651

W6 WEHBEICOWT

HE6-1: KR BAFICHT 2 T NIEESEREZER~DHHORFRICONWT
https://www.da.nra.go.jp/view/NRA001000651?contents=NRA001000651-002-011

R 6-2 ¢ I E IR & A & DBtk (MR
https://www.da.nra.go.jp/view/NRA001000651?contents=NRA001000651-002-012
8% hteps://www.da.nra.go.jp/view/NRA001000651?contents=NRA001000651-004-001

(3) % 59 MR HEHIZES (2017 4£ 02 H 01 H)

https://www.da.nra.go.jp/detail/NRA001001478

Aol 4 0 PR e EPIEES R OEBRR2HMEER B T 2 F 7 AEFEHRFIHIC OV T
BE 4 TP REEMEES R OB L2 HMTEERICE T 2 W afiEEFREFHICO W T

https://www.da.nra.go.jp/view/NRA001001478?contents=NRA001001478-002-005
BEPE https://www.da.nra.go.jp/view/NRA001001478?contents=NRA001001478-004-001

(4) % 8 T HMHIRES kA (2018 4805 H 09 H)

https://www.da.nra.go.jp/detail/NRA001001381

ol R TR R MR ES KOS L 2EMEEcAR L 0B RKH: (Lo HER & il

HAEIR IR~ DHE)

BE L HrARHEE RSP HIE T R0 HiE L . HillHEE~DEGIC X > GERI NI XS
DIKHE L D HEGEHET (EIRICHT 2 D2 ) LT WEAT ) icowT CFK2 942

1 HF o 4R/ 13 2 %)
https://www.da.nra.go.jp/view/NRA001001381?contents=NRA001001381-002-002

% 1 F PR eHITEE S R BRI L IR E R O RIL ORI CFENEIC DT

https://www.da.nra.go.jp/view/NRA001001381?contents=NRA001001381-002-003

2% 2. INETIETIMHIRE R O H AL aRMEES K ORI L 28 EE S o

[BF = DA R
https://www.da.nra.go.jp/view/NRA001001381?contents=NRA001001381-002-004
8% hteps://www.da.nra.go.jp/view/NRA001001381?contents=NRA001001381-004-001
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https://www.da.nra.go.jp/view/NRA001000691?contents=NRA001000691-002-012
https://www.da.nra.go.jp/view/NRA001000691?contents=NRA001000691-002-013
https://www.da.nra.go.jp/view/NRA001000691?contents=NRA001000691-002-014
https://www.da.nra.go.jp/view/NRA001000691?contents=NRA001000691-002-015
https://www.da.nra.go.jp/view/NRA001000691?contents=NRA001000691-004-001
https://www.da.nra.go.jp/detail/NRA001000651
https://www.da.nra.go.jp/view/NRA001000651?contents=NRA001000651-002-011
https://www.da.nra.go.jp/view/NRA001000651?contents=NRA001000651-002-012
https://www.da.nra.go.jp/view/NRA001000651?contents=NRA001000651-004-001
https://www.da.nra.go.jp/detail/NRA001001478
https://www.da.nra.go.jp/view/NRA001001478?contents=NRA001001478-002-005
https://www.da.nra.go.jp/view/NRA001001478?contents=NRA001001478-004-001
https://www.da.nra.go.jp/detail/NRA001001381
https://www.da.nra.go.jp/view/NRA001001381?contents=NRA001001381-002-002
https://www.da.nra.go.jp/view/NRA001001381?contents=NRA001001381-002-003
https://www.da.nra.go.jp/view/NRA001001381?contents=NRA001001381-002-004
https://www.da.nra.go.jp/view/NRA001001381?contents=NRA001001381-004-001

(5) % 21 M7 HMHIZES (2024 407 H 24 H)
Wl 1 PR LeREES N OB 2HMEEAaR L 0B R
BE L E PR eEMEES R BB LM EEASR & OB RS
https://www.da.nra.go.jp/view/NRA100003795?contents=NRA100003795-004-002
FHEPE https://www.da.nra.go.jp/view/NRA100003795?contents=NRA100003795-006-001

. JRTFAEET
3.1 ke e e tEm BB 3 B RET T — A
https://www.nra.go.jp/disclosure/committee/yuushikisya/AnzenKojo/index.html
WAL 7o e b EIC B9 2 Mgt 7 — 2(2024 4£ 3 H 8 HLAM)N-ADRES
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(2) 55 2 [alfkie i 7 2 4t B ic B3 2 #est 5 — £ (2020/09/10)
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https://www.nra.go.jp/disclosure/committee/yuushikisya/AnzenKojo/03000000002.html
(3) %8 3 k&R 72 e tEm FicBad 2 st 7 — £.(2020/09/28)
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https://www.nra.go.jp/disclosure/committee/yuushikisya/AnzenKojo/03000000003.html
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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/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 Fr OHHEE S L TR EEMEES N BB LEHMEESSR & 0B RS
DFEHRIC DN T
ol 20 JR IR R AEMEE S M ORRIZ 2HIRERICE T 2 ¥ aiEFRFIHIC OV 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

(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
Mol 3 0 AR HEEFTHRIE I oW 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
FHE 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 CEk29 42 A 1 BT
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

JRFHERETF &

HEINA #EEOMREE v v a v

http://www.aesj.or.jp/~safety/event_session.html

2016 ko Rl v > =2 v [LEHFEOHENC A2 2 BUIK & FRE

9 H 18 H () 13:00~14:30,E &8 MEE (GA) BIHEA

(1) REBEORE LIEHICBET 2 v E TORME
http://www.aesj.or.jp/~safety/pdf/eventsession/2016_0908_sugawara.pdf

(2) THY AT LB T 2 REAGEDOFE 2T (FHRER) ki
http://www.aesj.or.jp/~safety/pdf/eventsession/2016_0908_matsuoka.pdf

(3) &fam Al - GRHEIT) FIEGER
http://www.aesj.or.jp/~safety/pdf/eventsession/2016_0908_abe.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/event_session.html
http://www.aesj.or.jp/%7Esafety/pdf/eventsession/2016_0908_sugawara.pdf
http://www.aesj.or.jp/%7Esafety/pdf/eventsession/2016_0908_matsuoka.pdf
http://www.aesj.or.jp/%7Esafety/pdf/eventsession/2016_0908_abe.pdf

6.

P I5Ea ) R 78
https://risk-div-aesj.sakura.ne.jp/index.html
K wIF—
https://risk-div-aesj.sakura.ne.jp/seminar.html
6.1 JFY2022 HAJE 7 %4 (2023 EBEDES] REity v 5 v
https://confit.atlas.jp/guide/event-img/aesj2023s/2C_PL02/public/pdf?type=in
(1) SRS T 27T L2 OIEARNFE 2797 D FENI 7Y #4 (2023 4£ 3 H 14 H)
7'a 77 A
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20230314-2C_PL-(0)Program.pdf
(2) R A=
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20230314-2C_PL-GijiMemo.pdf
(3) SERICH T 2 JEF R LEDEARNE 277 2021 OMFEE (BRE 0 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) HiEE - HEKEEIC X 2F WV A+ (WA NEL 5 B
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20230314-2C_PL-(3)Kirimoto.pdf
(6) HiERER O NEwRAKIC X 23+ VA (A a5 EhiT)
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20230314-2C_PL-(4)Shirai.pdf
(7) BT HEARZES L ofdEs) (V22 3, P HEEAPK) (R = LRYS)
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20230314-2C_PL-(5)Ebisawa.pdf
(8) VAZalaz=r—vay -JFEAMSEcETsaxyr (M FH  fHRKEREAR)
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20230314-2C_PL-(6)Oka.pdf
6.2JFY2019 [ZEHE] B -AE¥LX2HE*04E L 325 02?—Part2(2019 4 11 H 9 H)
IR EEERRICOWT 2019 ) R 27FELEARY VR Y Y LFEEICNE L 72 S O
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20201127-KondoReport.pdf
(D i1 ReEHEOXRMAb 72630 27 [U0E FHdR, BRkY)
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) #E 2 KRECKEHEMRMWAHE : Ya—Y TREAFT7F 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 LA
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109-GijiMemo4.pdf

(5) #iH 4 ZIEFRRD O R AE  BkEl (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
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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
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

(6) i 5 WRBELEL M) - HHEEN GEBIR. BIEARY)
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) #etrataf #H 1~5 DT —~<icoWnT
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20191109-GijiMemo7.pdf
SN Y R A, SEKGEE, BEER. (LAREREdR. AR, il EE 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

6.3 JFY2018 © v # % L

(D) TR2EHE) #%5 -2t 2HRE2L8L 35057 — (201848 H 26 H)

7L R Y U — X https://risk-div-aesj.sakura.ne.jp/documents/seminar/20180826-Annai.pdf

(2) pETTEe KRBT 0% UTNL-R-497
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20180826-Ronbun.pdf

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

(4) BERL2: Gl 2) “eHEZ2FETR LD X 5 IEM T 22 0l %X (T i=vy=70v7)
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20180826-(2) Urata.pdf

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

(8) fetralamoikd £ £
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20180826-GijiMemo(2) .pdf
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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
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20180826-Ronbun.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20180826-(1)Yamaguchi.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20180826-(2)Urata.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20180826-(3)sugawara.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20180826-(4)Juraku.pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20180826-GijiMemo(1).pdf
https://risk-div-aesj.sakura.ne.jp/documents/seminar/20180826-GijiMemo(2).pdf

7.

S&inEsbut

7.1 JRFHEaEt

(D KEicsF 2 TREHE] 0B 2 0FE HAR 425 Vol. 25, No. 4 (1983)
https://www.jstage.jst.go.jp/article/jaesj1959/25/4/25_4 253/ _pdf/-char/ja

(2) MZ2HEIHE BoEToH Y 77 2M 5 HARTHHREE, Vol.62, No.3 (2020)
WKy (o %2, BfRY: B Eh, MHINS vy =79 v 7 i il
https://www.jstage.jst.go.jp/article/jaesjb/62/3/62_147/ pdf/-char/ja

(3) FEHGHE K< D25 PRA ~53FL VA RMEZ 27201~
54 MZEHEOBR L 5% 0E HAKR T /1520, Vol.62, No.9 (2020)
https://www.jstage.jst.go.jp/article/jaesjb/62/9/62_522/_pdf/-char/ja

(4) FERR2 1F Flga S0 220, SH%ERET 2 HART %A, Vol.62, No.11 (2020)
https://www.jstage.jst.go.jp/article/jaesjb/62/11/62_614/ pdf

(5) FEFR= ¥ 535 ? RAeHE HARETI¥2EE Vol.e3, No.l (2021)
https://www.jstage.jst.go.jp/article/jaesjb/63/1/63_25/_pdf/-char/ja

(6) Column b 5 LELS EX ZRERH Y % 572 KRB g Bl
https://www.jstage.jst.go.jp/article/jaesjb/64/11/64_642_2/ pdf/-char/ja

(7) Wafi KRB ZEEN G A HARF T /%458, Vol.66, No.6 (2024)
https://www.jstage.jst.go.jp/article/jaesjb/66/6/66_276/ pdf/-char/ja

7.2 RS

(D FETFHY) A7 BT 5 [REAR] ORFBLEMIZE > HE2& BEENR

B (2016 45 H 16 H)

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

(2) TEFHY 27ty &= v RY T L 2015] BEEERE
https://criepi.denken.or.jp/jp/nrrc/event/pdf/sympo2015_outline.pdf

(3) THFHY ZAZWER Y 2 —2 v HEP 7 4 2015]
https://criepi.denken.or.jp/jp/nrrc/event/sympo2015.html

(4) BAE DT BT 5 L AEHBEOIER —2003 FRLHBEROE R L £ ORIEH b5 —
https://criepi.denken.or.jp/hokokusho/pb/reportDownload?reportNoUkCode=Y15016&tenpu
TypeCode=30&seqNo=1&reportld=8633

7.3 ik
LTHY AT LT b aoREAE
https://www.scj.go.jp/ja/info/kohyo/pdf/kohyo-22-h140917-2.pdf
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https://criepi.denken.or.jp/jp/serc/denki/pdf/20160516.pdf
https://criepi.denken.or.jp/jp/nrrc/event/pdf/sympo2015_outline.pdf
https://criepi.denken.or.jp/jp/nrrc/event/sympo2015.html
https://criepi.denken.or.jp/hokokusho/pb/reportDownload?reportNoUkCode=Y15016&tenpuTypeCode=30&seqNo=1&reportId=8633
https://criepi.denken.or.jp/hokokusho/pb/reportDownload?reportNoUkCode=Y15016&tenpuTypeCode=30&seqNo=1&reportId=8633
https://www.scj.go.jp/ja/info/kohyo/pdf/kohyo-22-h140917-2.pdf

8. Hrh&kaekBx
8.1 My h&kaRkAsn KaHEBEER O BHEHTFHHR
A I #ZeZBR HP KB S T ERIE, JHIRHT HP gk (BAMEHY—~—) 2
FKRINTW D, KEHEBEEERNT [0 OMM] = [ReHERE] clins,

(D) FBFNIEERZE2HP v 7 ==y
https://warp.da.ndl.go.jp/info:ndljp/pid/9483636/www.nsr.go.jp/archive/nsc/
5785l oo B

o e o s e ) w1 ]

' 57875l oo B
https://warp.da.ndl.go.jp/info:ndljp/pid/8422832/www.

lomsass
nsr.go.jp/archive/nsc/bunya.htm
SRR OFBCAT AE TR TASOENC I TFERL I

' B 2012.09. 4 OE i
| R Ao LS DT ORAERLELT
© 2012.00.18 =

T E [DEAT S HEORE
Fi1 PSS IS E 2 E AT | T LT

RTINS

(2) %4 A= R

S| 5RO

Wl 137 A

https://warp.da.ndl.go.jp/info:ndljp/pid/8422832/www.nsr.
go.jp/archive/nsc/mokuhyo/index.htm

ST

(3) &L HEIcoWwT (2006/4/7)
W E

o
Fe o K TR E D TERE B AR IC D W € — R e HEER I
)G9 2 ERER R IC DWW T —
https://warp.da.ndl.go.jp/info:ndljp/pid/8422832/www.nsr.go.
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