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The ACRS preliminary proposal (NUREG-0739, 1980)

The Atomic Industrial Forum (AIF) proposal (1981)

The NRC staff proposal (1981 and 1982 workshops, NUREG-0880)

* The NRC 1983 policy statement on safety goals (NUREG-0880, Rev.1, 1983)

> T BEEZREFRH (19864, Policy Statement on Safety Goals)

SEEN
¢ D. Okrent, The Safety Goals of the U.S. Nuclear Regulatory Commission, Science, Vol.236: 296-300 (1987)
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this Commission has not undertaken to examine how safe is "safe enough" or the broader question of nuclear versus other forms of energy.

B, ENAXYRELGEANGFEFAREBICAET DAV RV EREESIEZLELDOTHNIE. TDIRT %
FRGEERNICHZS-OICRAMGEENDETH L., LRBRRXTVDICEELGL,

fundamental changes are necessary if those risks are to be kept within tolerable limits.

> NRCOBRZIRE

> LE

FERIF. WADNRCEILZEZBEZNREMICERT HDOICHELGHEBEEEENZEAL TGV EEZ S,
the NRC does not possess the organizational and management capabilities necessary for the effective pursuit of safety goals

NRCO—fREIEEEMBEICIE, ZEMETRMDFL—FAT7ZREL. GBET LI ENEENDIRE, B

MG EEERENIR FEBEZHOMNZFILE GG WVMGEIE. TERALZXIFTIHIHENGEINEINE,
Included in the agency's general substantive charge should be the requirement to establish and explain safety-cost trade-offs; where additional safety
improvements are not clearly outweighed by cost considerations, there should be a presumption in favor of the safety change.

1—=2R

A Review of the Kemeny Report by the Engineers Committee on TMI:4& E & (&, Thomas PigfordZ#% (UC Berkeley)
EREEk, T+HaGRUMICHENE, EROBVLVEHRLECYS5DH] 2L, ZLT, R2EHICEHTIETO
ERREITERASNS VAV EBHEDFL—FA T BNBICHEETHEZRHBITOILELNDH D,



>

il

im
N
_I
<
1l

EWMIZx T ANRCABFREL-OJE VEELDMREE (1/2)

(Page 151, VOLUME I) [RFHEHILDOEXEHIETHY . EE£BERVIRY - EEDOHEIE, E
DIRIILFT—BEDEEIZ. BEHBEDTHAS. NRCH MHow safe is safe enoughl [Zxf L TREEHE
ZREL CHELGEHZHL T SLIBOHLINEHEMNET-,

Page 116: We do not believe the proper function of the Commission or administrator should be to consider and resolve competing public attitudes
about nuclear power in every individual safety decision that is made. It is precisely this hidden pressure that has played an important role in
paralyzing the Commission in the past few years. Decisions about the ultimate safety objective in the regulatory program, and about the expansion
or reduction of our country's reliance on nuclear power-decisions which inevitably involve a balancing of the risks against the benefits of this
technology should ultimately be made by the Executive and Congress, as a part of the Nation's overall strategic energy policy.

Page 151-152: Finally, we think it is time for the NRC to strive to establish a substantive risk objective for nuclear power plants, a clear guideline as to
"how safe is safe enough." In the early years of the commercial nuclear program, we did not have enough experience to estimate risk accurately.
There are still large uncertainties involved in applying risk assessment methods. But today, with more evidence from actual operations and from
research, and with more sophisticated risk analysis methods, it may be possible to envision establishing quantitative risk standards with at least a
reasonable chance of analyzing reactor design and operation against them.

(Page 23, VOLUME Il Part 1) [ZE£HEMNLZ NI &1 NANRCOMBM L MBIZEE SN, ZT£HED
DHEERUVREIERAY R VEEEOFERNIRE SN,

(IRE &) Page 23: There is a lack of policy direction and guidance from the NRC to the staff. The system does not have well defined regulatory
objectives, and no "Acceptable Risk" goal has been established as policy.
(18 ) Page 24: A statement of regulatory objectives should be developed including policy on risk objectives and methods ... in licensing and
regulatory actions. The importance of WASH-1400 techniques should be emphasized ...
(128) Page 105:
1. Rational risk objectives should be established and approved by Congress. NRC must present these objectives to the regulated industry and
the public through a rational policy that will generate acceptance, respect, and cooperation from all parties.
2. Current requirements should be reevaluated using the best available risk assessment techniques, ... New or modified requirements should be
expressed in the Standard Review Plan as the minimum acceptance criteria required for public health and safety at a given time.
3. An explicit rationale, which is as quantitative and objective as possible, should be established for the evaluation of proposed new safety
requirements against the criteria "substantial additional protection required for public health and safety."




- TMIEIZX T ANRCARE L-OJEVEESDHEE (2/2)

(VOLUME Il Part 3) IREfDZEBENRFHEICIYVIRBTINT-, TMIORIRIZC. EEMNLZEHEDRK
EELEFHMIZH T HPRADFIBIZDONT, EFAEMELEEFEEDOEEZITTIEELS, TR*—Dv—DRET
HiMIT L=, LewisL7R— k (WASH-1400D LE 2—) I2& Y., IELW) R BEHROFBAENGFEHI N,
L HEMNMEM THYE L (nformed & Balanced) EBREIZHTIN,

Page 1216: Accordingly, and without surprise, the Act of 1954 cited safety objectives only in terms of "common
defense and security [and] adequate protection to the health and safety of the public.”

Page 1228: Safety Management Factors Germane: Finally, considerable discussion had preceded TMI and was
resurrected afterwards about establishing quantitative safety goals or otherwise using numerical approaches to
safety analysis. This has been in fashion among engineers and scientists and, in recent years, among managers
as well ... Nevertheless, it is a serious question when it comes to requirements and their enforcement.

Page 1228: The Rasmussen report was a monumental effort to sort these things out. The Lewis Report was even
better in that it brought realism to the value of statistical analysis as applied to nuclear power reactors. It
properly discouraged looking at absolute risk and attempts to quantify the unquantifiable ... Perhaps the Lewis
Report's most important lesson to the TMI postaccident machinations about quantitative approaches to safety
is its declaration of the difference between the perceived level of acceptable risk and an objective estimation of
risk. That perception in turn hangs heavily on the credibility of the NRC ... In circumstances ... where there are
methods and a growing body of data to quantitatively analyze and measure performance parameters, the
guantitative goal is a powerful tool in providing informed, balanced decisions.




He &=
==

NUREG-0660
Vol. 1

NRC Action Plan Developed
as a Result of the TMI-2 Accident
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May 16, 1979

Honorable
Chairman
U. S. Nuclear Requlatory Commission
Washington, D .

Joseph M. Hendrie

Subject: REPORT

3 TMIEIZT T ANRCOT I a>rTI5 Y

ZEEREX. TRLT—EBRBRO-OHORERFHAEZCORFDMNEIEAET S5 EMNAR SN,

NUREG-0660, NRC Action Plan Developed as a Result of the TMI-2 Accident (1980)

NRC Action: Expand research on quantification of safety decision-making. The purpose of this task is to proceed
toward better quantification of safety objectives, including -safety-cost tradeoffs.

(RFAFRADEHIAET ) How Safe is Safe Enough? Decisions about the ultimate safety objective in the
regulated program and about the expansion or reduction of our country's reliance on nuclear power should be
made by the Executive and Congress as part of our national energy strategy.

(FRFNDEhFTIE~E T B) The plan also contains actions to be taken by the Commission to revise present
policies, procedures, and organization to more effectively accomplish the mission of the agency. These include
articulation of a safety goal or safety policy objective, evaluation of the licensing process to reduce delays but
permit reasonable review and appeal, ...

(BRAERIZBIFTB/Nv D T4y kAET B) Safety Goal for Reactor Regulation. The Commission should
undertake with the staff the development and articulation of clear criteria to define the basic safety goal for nuclear
power plant regulation. Definitive policy guidance should also be developed regarding the threshold for backfitting
of new requirements to existing plants.

ZEHEIL, HFEHEICETDHLDTH S,

ACRS Report on Quantitative Goals (1979):

This could be helpful, for example, in developing criteria for NRC actions concerning operating plants. The ACRS
recognizes the difficulties and uncertainties in the quantification of risk and understands that in many situations
engineering judgment will be the only or the primary basis for a decision. Nevertheless, the ACRS believes that the
existence of quantitative safety goals and criteria can provide important yardsticks for such judgment.

The ACRS believes that such NRC goals and criteria should be proposed for comment, not only by the public but by
the Congress. Ultimately the Congress should be asked to express its views on the suitability of such goals and
criteria in relation to other relevant aspects of our technological society, such as large dams, and manufacturing,
storage, or disposal facilities for hazardous chemicals.
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it was prepared to move forward with an explicit policy statement on safety philosophy and the role of safety-cost tradeoffs
in the NRC safety decisions.
> BHE T O ANDhE
REDORBHIEITIE. BEYIEBF#Adequate ProtectionE WS EBEHFHE-LTWSEIET S, LH L. BEDETEZUNE
TEHORMMAHD, COWEICKY ., Tie T ERMARE,
s FYBEB—ELEEESMDHSIRE (a more coherent and consistent regulation)
o K UYFRIFEELIEF T O+ R (amore predictable regulatory process)
- HEIEREICHITEIERDIERE (apublicunderstanding of the regulatory criteria that the NRC applies)
s BEFAREFDODLEIZHT H5ERDIEFE (public confidence in the safety of operating plants)
> VAV ZZEBT A0 HADRK
COBERRR. BRARERSAARORELRLICRIFTURIDOLALIZONT, EERNAENT
RNSLEITDZERDRBZERATLIDTH S,
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.
&1 ]
> MRFHAODEMIE., BFHAREEFRDEIGGICK > TORICESNDIARMEDHHAIMIHRI AV DEFEELA
IWZEIL{ EEIT HHEZREIT A ETHD,
> BERFRICIE, BEEEDY RV EZFTHELS, BRIZKDIVRIVELEFEFATLS,
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> ZEASNFERLTVLDIDE FFEAIGEEGTY RV THY. TEHFBRIBEGZET] TIEAEL,

* The Commission wants to make clear that no death attributable to nuclear power plant operation will ever be “acceptable” in the sense that the Commission
would regard it as a routine or permissible event. The Commission is discussing acceptable risks, not acceptable deaths.

> ZONTEMZE BHE Qualitative Safety Goals :

D BEFHREFMOEEZICLEYBEADESREBRICEERYRIDEMEZL -5 &40,

Q@ BRFNREFOEELICEHIEMEBRRICEDLAIHEMNI RV ([T, HORBRMICLDYRI ERFXFLTEL, D=
MU RVICEERGEMZ oS4,

* Individual members of the public should be provided a level of protection from the consequences of nuclear power plant operation such that individuals bear no
significant additional risk to life and health.

* Societal risks to life and health from nuclear power plant operation should be comparable to or less than the risks of generating electricity by viable competing
technologies and should not be a significant addition to other societal risks.

> Z—DME =R B ZQuantitative Objectives (—fi% (2. E=MER B1ZEQHOs EFEIXN B):

D BRFAREFMEEEMBEBENSIVAILET) OFHOBEANICHT S, BEFFOERIZCEIVELLIMAE LNAGORMEETY
A&, XKERDMDEBHIZLHEMIET) XT DHFD ($95x104/5F) D0.1%ZEFBZ 4Ly (<5 x1077/4F) ,

Q@ EBEFHAREMEEEHMBEENSI0VAMILET) OERICHT S, REFDEEKICEVELSAMELALGWVAUIETD) XY
. ETOMDERICL DA UIERTE Y RXI DHEFT ($92x103/5F) D01%ZERE ALY (<2x107%/F)

* Therisk to an average individual in the vicinity of a nuclear power plant of prompt fatalities that might result from reactor accidents should not exceed one-tenth
of one percent (0.1 percent) of the sum of prompt fatality risks resulting from other accidents to which members of the U.S. population are generally exposed.

* Therisk to the population in the area near a nuclear power plant of cancer fatalities that might result from nuclear power plant operation should not exceed one-
tenth of one percent (0.1 percent) of the sum of cancer fatality risks resulting from all other causes.

SEEH . OFRME BERN) R VFEERELBEZEDOME, 2024F8A1H, F1EL£BEICHAT I RITEER;
(@NUREG-1860, Feasibility Study for a Risk-Informed and Performance-Based Regulatory Structure for Future Plant Licensing. Appendix D. Derivation of Risk Surrogates for LWRs (2007);
QOREEXLELE (HA. XE. EE. LE) (CHIT25 HEERW RV FMEOERAKR, BREERIRILF—RAER, FR27F1A
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PRAFEEPRAD T—RICKELFTHENSIHEET 516, EEMNETEHEE 5 L) (Aiming points) EF=IF/IN T+ —<T >
A D H X9 (Numerical benchmarks of performance)& L TRGESINEZREZTHY .. BIEFEOHRFEZEGHDORBEH TILAELY,

* Because of the sizable uncertainties still present in the methods and the gaps in the data base—essential elements need to gauge whether
the objectives have been achieved—the quantitative objectives should be viewed as aiming points or numerical benchmarks of performance.
... The quantitative health effects objectives are not a substitute for existing regulations.

FENSF, BEEREREDEEMNLZHENGERTEZL ., EELDBEREICE>THI-EoN=, EDLOLTEEEL
DREICEY ., BEELGFHEMSHA LMD, ﬁ%ﬂ&ﬂ&m REERRELELERD L. — DR ENSMEB ST,

* The Commission is aware that uncertainties are not caused by use of quantitative methodology in decisionmaking but are merely highlighted
through use of the quantification process ... In fact, through use of quantitative techniques, important uncertainties have been and continue
to be brought into better focus and may even be reduced compared to those that would remain with sole reliance on deterministic
decisionmaking.

(Y R9FEOTHEERNTRE BEREOER] MRASAEL, T SFEATTRTHY . BRAOE
A\
* The Commission has adopted the use of mean estimates for purposes of implementing the quantitative objectives of this safety goal policy

(i.e., the mortality risk objectives). ... Use of mean estimates does not however resolve the need to quantify (to the extent reasonable) and
understand those important uncertainties involved in the reactor accident risk predictions.

MERRMIOGHERIE, RERNLGTMEB L TEEMICNSIVALEY, XEEZXTLYITIESTHY . FEHED
Ba. > YXZIF#EITHLI-EEHNTERRE

* The probabilistic results should also be reasonably balanced and supported through use of deterministic arguments ... This defense-in-depth
approach is expected to continue to ensure the protection of public health and safety.




V. B BFIDEMRICEHT HAHA K4

ZERIE. HAHIFIETICQHOsZRAWLD C & Z2&FE, RERVHAHFHERICEAYT SRFIREICEL. Z£BEE. TOEY]
EZHIET D=HDERLEY—ILTHS,

* The Commission approves use of the qualitative safety goal, including use of the quantitative health effects objectives in the regulatory
decisionmaking 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.

TS5V MDREKELLZEBRFEBRED—BHZHINT D70, BEARNLGHEEEENA F54 VERET S LMD
%or%ﬁ«®tﬁﬁﬂ&®$ﬂﬁ§ﬁmﬁ¢ﬂ?&T&éf&éJ&E&6Z9v7®@ﬁ€$wéo

* 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 ... 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 ... 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.

RELEBELETDERDI-OHDHEERERENA F5 4 VL. NRCORHDRKBRTIELG ., HFRAICHT IERREDH—
DIRATHEL, EDHA RS54 0 &RET 5. FRALGEHRZHETEALE, EEREDIODDSERAFIZHESH D
LA7Ely,

* .. not meant as a substitute for NRC’s regulations ... from complying with regulations. Nor are the safety goals ... meant to serve as a sole basis
for licensing decisions. ... it may be considered as one factor in the licensing decision.

13



ZEHEBEBRERFHRHIZARZ

AsselstineZ B
TOERM S, EERIL THow safe is safe enough?] DEIZZEZER,

. safety standards were developed or modified with a general trend toward stricter
requirements. Thus, in the early 1970’s, the industry demanded to know “how safe is safe
enough.”

ALARAZ BHIZ & L TXE L=

BERMELGT LTS, HEE
E~DEEREZER,

While | have previously supported an objective of reducing the risks to an as low as reasonably
achievable level, the general performance guideline articulated in this policy is a suitable compromise. ...
Achieving such a standard coupled with the containment performance objective given above would go a
long way toward ensuring that the operating reactors successfully complete their useful lives and that
the nuclear option remains a viable component of the nation’s energy mix.

ZEMRLICETAREBREICERGRENER-T BERAERSH] I1ZD
WT. BERFBRICEDRRARAN,

| believe it is long overdue for the Commission to decide the appropriate way to conduct cost-
benefit analyses. The Commission’s own regulations require these analyses, which play a
substantial role in the decisionmaking on whether to improve safety. Yet, the Commission
continues to postpone addressing this fundamental issue.

MEERBEDHA FS 4 Uk, ThDEy)
ENRFFOREERERFAFADES

BEFFABRICER L-BEZIBICEVTRE SN, FRFOREM
AHESND-D., TDLREHE %/‘:‘Uﬁ?km&)éﬂé

This safety goal policy statement has been developed with a steady eye on the apparent level of
safety already achieved by most of operating reactors. Given the performance of the current
generation of plants, | believe a safety goal for these plants is not good enough for the future.
This policy statement should have had a separate goal that would require substantially better
plants for the next generation.

14

NT=-NRCEE D R fE

BernthalZZ &

FIFHDIEE XL : 104E DFEIHIEESEE #55%
FIZIRFAFNBANDEREZRSITZA 5,

The issue today is not so much calculated risk; the issue is public acceptance and,
consistent with the intent of Congress, preservation of the nuclear option. For
today’s population of reactors, that implies a probability for severe core damage of
10* per reactor year; ... If the Commission fails to set (and realize) this objective,
then the nuclear option will cease to be credible before the end of the century. ...
it is also the clear intent of Congress that the Commission, if possible, regulate in a
way that preserves rather than jeopardizes the nuclear options.

omawgﬁmt WT: QTS FEBEOAOZRE L DIKE
RED @§M65U~§mﬁ&®$ﬂ*ﬁ&ﬁJMK%
E?é&UAEME£$€@ﬁ¢ =

The absence of such explicit population density considerations in the
Commission’s 0.1 percent goals for offsite consequences deserves careful thought
.. | am further concerned by the arbitrary nature of the 0.1 percent incremental
“societal” health risk standard adopted by the Commission, a concept grounded in
a purely subjective assessment of what the public might accept. The Commission
should seriously consider a more rational standard, tied statistically to the average
variations in natural exposure to radiation from all other sources.

ZEEARAMD FL—FFATI2DO0TIEEABEA TN, EXIE, R
H;EEN D CBAIZS$1000/person-rem & DIZZE D B 14 D R REMTEE

“wie

ETCTEHRLNE, S

It contains nothing at all on the subject of “‘safety-cost’ tradeoffs in NRC safety
decisions.” For example, is $1000 per person-rem an appropriate cost-benefit
standard for NRC regulatory action?



15

#89r  EEEB4E (CDFELERF) CHEERGAY'Y) X751 (PRA)

SZE&H : https://www.nrc.gov/about-nrc/regulatory/risk-informed/pra.html

ZEBEZ0RF EDOER: HEEBIZEHA FS5 A4 DR, BAlHA FOEE (VRIBERFZFALEHFZAAR—ADESR
RG1.174. PRAMDE A HEEERG1.200. PRADFFEH X EF{MNUREG-1855, =F)

L ~XJL1PRA L ~X)L2 PRA L ~X)L3 PRA
(RIS AV F e i B
a TS5 FOR 955K Pl EAEINE 1 i TI94 D (R,
CEER > Sloms T v—ryze Tgopsce”  BHESR > Toanm T tmws
(BRI —4 T DIEE TT7OoTY (M. X=. BEE)
Y R) ; ~EERE) E A0, &%)
PEBE B 4B §710> 4815 B COF B KRR AR HH S FE LERF B
AT - -4 k= s -5 /6@ oA
Subsidiary Objectives <110 LVJFET; jJ:EfE 2 <110 /kFi_F?; & im =AU
Gl NUREG-1150(1990), RG 1.174(1997)F I kK 58 KIFDHKE 1) XU B#E (Risk Surrogates) Z#EH
t 1986 FE R £ HiZ B KA

E=MERBEAIZ (QHOs) : ARisk < 0.1% = AURTURI<2X107Y/FEERAMRT)RAI<5%x1077/4F

EEMNREZER  RFNOREFOEKRICEY ., BAEHRITEEGVRIDENZ b Iz6 ST
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4 198622 BB E 5
ATt

- EMHNEEEE tive Safety Goals
BRATIZIR o 70

- E=HHER Qudntitative Bbjectives, Technology-neutral
Quantitative Health Effects Objectives (QHOs)

% 8E B 4Z Subsidiary Objectives g (<t B

MEITHELI=2ODEIE. QHOsISES T 5% F| | Technology-specific

B 520D BER, BlAIE, FIDEEHFKAHEE 'I‘Eﬁagfe  HEICEYELR S,
(CDF) ZEDIEIETEIE, TERITDUR & R,

BEMLTEERRTE  PRADFHEEIORIKLNE FEETHE

> BBy (ZEE*)
1. REDOEELE - —BEEVWSRFABBIZAWVNTLLSE : REDTOELRDOHE
2. FFBRVARVEEDHDHAEVSIARICAVWTWVAE : YRV ZZRITHADI U HADRK

\_

*SEER  EE—B. XKEIZE TS R2BE] OFREZTOEE. BREFHFESREE25(4):253-257 (1983)




T HERRKRDOEHREZRZ(ICEET H5/\v T T4y FIL—IL

EE—B. XKBEIZBIT5 R£BE] D8R EZTDERE. BREFHFEREE Vol25(4):253-257 (1983)

ZEMROBELGERTEITH > THMNLEDEEERLEELTLAN,CNERERD ISV MINY I T4 v b
REMNEDELSBRBFENTOONIREN L EDBENELTEY, Cnlxt L THELGHIZ TI -H0DERE
DEZEZVLDOPTORLEENREICRCBELOND K S ITHE>TE,

Subject:
Purpose:

Others:

(F28FT/Nw 0 T 1y FI—IDFEHELEEEDEFEHAT S, )

*EINRC : SECY-89-102 and related documents

IMPLEMENTATION OF SAFETY GOAL POLICY

To propose a general framework and plans for Safety Goal Policy Implementation by the staff. The
proposed plans are intimately associated with implementation of the recently revised Backfit Rule, 10 CFR
50.109, particularly with respect to determinations of substantial increases in the overall protection of
public health and safety. Also discussed is the related matter of adequate protection of public health and
safety.

In formulating the “safety goal” policy, the Commission indicated that it believed that current regulatory
practice ensured compliance with the basic statutory standard of adequate protection; but the
Commission also believed that current practices could be improved to provide a better means for testing
the adequacy of current requirements and the possible need for additional requirements. In establishing
this policy, the Commission adopted two qualitative safety goals that are supported by two quantitative
health effects objectives for use in the regulatory decision making process.

|II
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10 CFR § 50.109 Backfitting.

Backfitting is defined as
(1) the modification of or addition to
* systems, structures, components, or design of a facility; or
* the design approval or manufacturing license for a facility; or
* the procedures or organization required to design, construct or
operate a facility;
and
(2) may result from
* anew or amended provision in the Commission's regulations or
* the imposition of a regulatory staff position interpreting the
Commission's regulations that is either new or different from a
previously applicable staff position
and
(3) effective after specific dates keyed to the effective date of the backfit
rule

Source:

(1) USNRC, NUREG-1409 Backfitting Guidelines (1990)

(2) https://www.nrc.gov/reading-rm/doc-collections/cfr/part050/part050-0109.html

[53 FR 20610, June 6, 1988, as amended at 54 FR 15398, Apr. 18, 1989; 72 FR 49504, Aug. 28,
2007; 89 FR 57720, Jul. 16,2024]

FHEETEZE : Backfit UN\v T T4 v k)

BEAERGEEABHLEZON, RFTOH
MM B 2 MEEICTRY AN, FAIEFEHS
DHEZICEHRE~ADEEZTEE DTS
NV T4y MHIETH S,

H#l : FERt

ITBUGEREER TEBUERRSR (8] , 22—, 20234

INY D Ty bE, FIEGRMRISHIET S
FEO—DOTHY . ZSRURFEEDH
EFICEYHEGHRZRAGICRBRL, £
DFH-1LEHRHNEERFORFZICHLERT 5
EExWND, TOBEMIE., FH-LHMRE ZFHE
MORIIZIRFCRRL., KEFEDFHFLEDT-
OICTEZINXIEREEZERT RNELTELDKE
R L9 S5 LT, BilOBREHNEREEL
7L, - TGN LR EMER EZERT
5 &EIZHB,

274y MRHERH

HE : BEFHRHEHEES
A 4Sf4F11H30H

AR
EZ2HhH
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1970

1979

1980

1981

1982

1983

1985

1986
1987
1988
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NV T 4w kJL—J)L (10CFR50.109) MDETERRLE
& | R&E® | 95 T4yFL—LI0CR50.109IEET HEELER

NRCIZACRSIZEEM L EEBEREIZFA T
7 7O0—FEDRREESRE

NRCE £ BiZRFETE AR

NRCEZ BiEEStmAEH LR
Z2BERTOT—Y 3y ThE

22 BIRBERFHE] BEHRiGH

%% B IRBRFARUE R R U T HEE
H | EHEH

¢ 25ROETER
T2 BEFHEY L —THRES. HITHER
5=

22 BEBREH] BHiGH

SEEH:

NRCONRFIED/NY I T 4w b - MR EICEET HIL—ILEEKTE. 10 CFR 50.109

NRCAON/ Ny 9 T 4 v FIEDHE ZHA

LEFFDE = : The industry maintains that backfitting has contributed to high nuclear power plant costs
and, in some cases, little, if any, additional safety benefits. It contends that NRC has allowed its staff to
arbitrarily impose backfits without a justifiable basis in improved safety, security, or environmental
protection; this, in turn has resulted in uncertainty, confusion, and unnecessary additional costs to utilities.
Both the Private Sector Survey and DOE have identified backfitting as the primary area of nuclear regulation
in need of reform.

[The 1985 Backfit Rule| ERIBE

ERE1 Union of Concerned Scientists (UCS) v. U.S. Nuclear Regulatory Commission (USNRC)
United States Court of Appeals for the District of Columbia Circuit

[The 1988 Backfit Rule| ERIBE:

(1) GAO Report to the Congress (GAO/RCED-86-27), Process for Backfitting changes in nuclear plants has improved (1985)

(2) USNRC, NUREG-1409, Backfitting guidelines (1990)
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«  [Adequate Protection] (212 EMIRFETE) : EMOAHNFTET, aX MEEFREGL. BE GEEH) ITHRITT 2 DL,
. [Adequate Protection] Z##EA f-iBINIREIEE) : ERAERANZELC NNV I T4y b aHZERAL. TOLEMEREHEZR LR,

FEAT AT ZHIMTI S DA,

§ 50.109 Backfitting.

(a) (1) BER. MREGHFHFREAF
(2) () DIZEZERE. ZTERIE. RETH&LTWS
INYD T4y FIZDWT, (¢)JEIZiE > TARZEIMD
XELSN=2TEBLELT D
(3) (B DBZEERE. TOR/WICEDE, FERIE.
LUTDEBEYRET DIFEICRY. Ny T710v bk
T5, DROER - ZREXITHEFRE - X2 1)
T4 DFENEEBMICALEL., BEEXIIFEENIX
FAZDRIELI-IFEDEHEAMNSIERIEEIND
4) XD T4y bRHFHLLFE (REMLFRICER
BEBIZHLT3D20HI5%) T "y 74149k
EE GRE [T 554
() aAYTS5A4F72URIZ{RBDIEHR : compliance with a
license or the rules or orders of the Commission, or
into conformance with written commitments
(ii) Adequate protectionMHERIZ{% S IEH : to ensure
that the facility provides adequate protection
(iii) Adequate protectionMEHZEBE&EIZIRDHIE
B : defining or redefining what level of protection
(b) ...
(c) ...

c)

AR NV D4y
PEAENY)] FFoEXxIz
ATREMEH Y Ab

N2 74wk
BET OB B
Ulee

FARTEy B Pl 8
JOwRET

___________________________________________________

W15 [hE =R N B EEESE - aAVTSATFUR \ IR FRBEDOFLY
THNLEM = BEEZDVEN DHEMH & KiEiEhE DR
(a)(4)(ii) (a)(4)(iii) (a)(4)(i) (a)(2)&(3) !
| Yes |Yes | Yes |Yes x> sz atigm
v 9@55 fﬁg 1 7;5)%
_ NuD T4 v b E DHIEHE EEFIT
—EOHEE X EL = |
XEA1k(c) Nv774vFi
| | DEHSE !

CRGR: Committee to Review Generic
Requirements

RGRL E 1 —MDEFR
EFTARTALY
—HRETHM2

EDO: Executive Director for Operations

CRGRL E 21—

R (e

AGREE

S4EUREEEHRY Y Nas
Sty irelemcRy | O RA

FT4ARAT ALY

B ZEREH

No ARy R P a8

JOE AT

258, Nvy
T4y FEHET

54&?%&
FELREE 5S4t ARHE
2

£ZE& % (1) 10 CFR 50.109 https://www.nrc.gov/reading-rm/doc-collections/cfr/part050/part050-0109.html (2) USNRC, NUREG-1409 Revision 1, Backfitting Guidelines, Draft Report for Comment (2020)
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NRCO B DR ANZED < RIPBAR Il

Principle 3
Maintenance of

Safety Margins

Principle 2 Principle 4
Defense-in-Depth Risk-Informed

Analysis

Consistency

Integrated
Risk-Informed
Decision-
Making

Principle 1 Principle 5
Current Performance

Regulations Met Monitoring

SZ&%¥]: (1) Risk and Performance Concepts in the NRC’s Approach to Regulation https://www.nrc.gov/about-nrc/regulatory/risk-informed/concept.html

ETEZ : RIPB () RV IEHRZE]

IL=/INTA—T R - R—RX) 1R

RIPBFRHID EZE

DAV BEMEFRLINTA—T R - A= (RIPB) &
. VRAVICET HRE. TS EFIET (BrEn % EHE
RERBDEARAAZTED) . BLUNTH—T U RAEHZTF
FALT. TRED52ZHMELIRFDOT7IO—FTH S,

(1) RLEZGFHITERZETSHE. 2) NTA—T Y
AziHBI 5-ODEHNGTEEZHEILIT S E. 3) YRT
LEXVTAMEY—DNTHF—T U REERT H5-HDBITE
AR (FFE ARG/ T A — 3 ZHRFEIT H &, (4) FELS
NN TH—T VD RBEEZRH/E-TAEZRET DRNEZRM
L. ESN-HBRZEL., HE I L& (5) BRZEZAHL
DEBREDETELGIRNET S &,

A risk-informed, performance-based (RIPB) regulation is an approach in which risk insights,
engineering analysis and judgment (including the principle of defense-in-depth and the

incorporation of safety margins), and performance history are used, to (1) focus attention on
the most important activities, (2) establish objective criteria for evaluating performance, (3)

develop measurable or calculable parameters for monitoring system and licensee performance,

(4) provide flexibility to determine how to meet the established performance criteria in a way
that will encourage and reward improved outcomes, and (5) focus on the results as the
primary basis for regulatory decision-making.

(2) SECY-98-144, White Paper on Risk-informed and Performance-based Regulation
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ZEBED

)it & Risk-Informed Performance-Based (RIPB) Regulation
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[Z2BEBKREH] BHRigH
TINw9 T4y DT 74FILIL—)L10CFR50.109] BIRIBH

1999

2000
2004

2007

2012

2019 ~
Present

SECY-89-102

L BEDER (Implementation of Safety Goal Policy)

TPRAEURFEEA] E#HIGH RFNBRFEBCEH T SRR XY FHEFEZDEA

RG 1.174

RG 1.175
RG 1.176 (2008£E [Z#4[E])
RG 1.177

RG 1.178

SECY-98-144

10 CFR 50.65
SECY-00-0049

10 CFR 50.48

10 CFR 50.69
RG 1.200
NUREG-2150

o The NEIMA Act
. 10 CFR Part 53 Draft

TS5V FEBDOHRBAN—RADERICET Y RV ERETEFRT IEERREICPRAZAVSG 7 JO0—F
(REBEELYRIVBHRERICLY, BENTLURLICEEROS o T 1 TEH#HFTE SRHEHEH)

TSV MEED) RV EREFER LE-ERRTE - BB ERER (IST: In-Service Testing)

TSSO MEED) RVEREEFALEERRE : JL—T v FREREE(Graded QA: Quality Assurance)

TSV FEEDY RV EHREFRA LEERRTE BTtk (Technical Specification)

TS50 NEEDRVIEREFRALEERRTE /1 TOHBAHARM FRZE(IS!: In-Service Inspection)
RIPBFR&EIMD AT A4 k~_R—/S— : White Paper on Risk-Informed and Performance-Based Regulation
AUTFURIL—IILERE RFEZXFOERATC, ERXICESURI DB ZFFMEL. BET L & ZEM

JRF1FE515 7 O 42 AROP: Reactor Oversight Process (T£RERHZPI; EEETfi ' 0 & XSDPIZ 1) R U #53> ACDF/ALERF % 5% FB)

NKFHEE - NFPRABOSHESFT 5= RV BEHREFRA LN A—T VR - R—XDAHEZEH

(4) Risk-informed or performance-based alternatives to compliance with NFPA 805.

JRO1EHREFRALT-SSCDHEE (19974 South Texas ProjectD ¥ L—F v FEBERIEDEMIZ. Environmental Qualification|Z & Y &

R ENT=ZHDSSCshHiLow Safety-significant or non-risk-significantlZEB 7258 > RHEIDHE)
YRAOEREFRA LTI T4 ET 4 2ODPRAFERDEMHEUI R T 5%

An Approach for Determining the Technical Adequacy Of Probabilistic Risk Assessment Results for Risk-informed Activities
1) R EEORHNHEADIRZE (A more comprehensive, holistic, risk-informed, performance based regulatory approach

s BFAIRILX—EH - 1% (Nuclear Energy Innovation and Modernization Act)
o FHIR(FEERIKLF) DIREIL0 CFR Part 53 Risk-Informed, Technology-Inclusive Regulatory Framework for Advanced Reactors
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U.5. .
/ Constitution

o Atomic Energy Act of 1954, etc.

NRC Regulations, Title 10,
Code of Federal Regulations

Regulations \
. (e.g. 10 CFR 50.109 Backfitting)

Other Documents

i i The Safety Goals Polic
(Guidance, Policies, etc) v y

: . Statement, 1986

Source: U.S. Government Structure, U.S. Department of Health & Human Services
https://www.phe.gov/s3/law/Pages/default.aspx

> KENRCIZHEITH1986FLEBEBRERHD

RERRETOBMEZHAN-,

> ﬁéﬁ*ﬁd)ﬁﬁ’]lm “HEENDH D

HBVRIEEDBENSDRICHINT
WAE : YRV ZZEBTHEDa LY
S XD R

- BEIDEEIL - —EEVWSEHRIBF/IZ
MWWTWAE : REOTOERDHRE

> KXENRCOZEBEIX, Ny DT T4v bIL—

JL (10 CFR50.109) DFEATICEZE AR HIMrE %
D1DIZHE>THY . NRCORIPBIER&|DEAZ|Z
Lo TLVA,

Z?éﬁ*f—%@%%l‘i"& WiE. =ik, FRER
HIDEBRMND, F2ETEENICEDHEAZ
BA Do
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F28 (HR) : RKEIZHKITHRFHEG (HEOREILEST) DBRMEA
> REBEQRNGRILE ERIITRY

FMADIESIE : —iRDBHUZIEET HT=ODREFHFHA

General Welfare CGEEEZE)

ZEHEOTEE

DOIREDEEL - —FEEVSRELBICHEALNTLNSE : QHBRIRVEZTEDBDEVNSAEIZAWNTLNSE :
MElOTOERDHE JRO 2RI HAOa oADK

(INv D T4y RIL—IL, FRHEIFEE S HTNUREG-0058)

Adequate Protection

Cost-Benefit Analysis No Zero Risk

Performance How Safe is Safe Enough?

ALARA/ALARP

Safety Goals (Qualitative Safety Goals, Quantitative Objectives, ...), PRA
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hED&ELE] & TREEOEEE] OEKRZ. |IE

Society —

| hedivessndmtlatonsatthe
Site — site

Intermediate Level
General Safety Provisions
e Providing necessary safety provisions based on
" provenapproaches and good practices to ensure:
adequate protection

Low Level
Specific Safety Provisions

§|
Providing necessary specific safety provisions for all facilities and
installations at the site
- -

Operational states : Accident conditions

Facility —

= BEOEEEE

(IAEA-TECDOC-1874)

BEELES

a
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FAZETEZ : General Welfare (—iED$E4l)

— DR HELERDZEREEXZRT, ChICTE. AREE, B2, B, FHMLGENEFEND

General welfare refers to the well-being and prosperity of society as a whole. This includes things like public health,

safety, morals, and peace.
['What does “promote the general welfare” mean?] , The New Jersey Center for Civic Education, Rutgers University

7)( I) jj D/‘K Ii [-ﬁ‘-ﬁy]

HnoeREDERIZ. LYERELENRZEARL, EEZHILIL. BERNOFEEZREL. £ED
[F1E (Common Defense) IZ{EA. —iEMD1E%L (General Welfare) ZEEL. Hhh o EhHhNoDF

ﬁ@#w!Emmuﬂéﬁﬁ¢éEM§%of~::lT%UbA ZEED=OICZDEEZFITE
. EET S,
BAREZEZ F1+=

B+=F% IRTERRE. BALELTEESIND, £di. BEHEUFERERICHT HSERDEF
[2DONTIH, AHDBHITR LAGWRY , MEZOMOEBRDET, ZXDEEZLELET S,
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FAEEE & : Adequate Protection (EYI7ZL[HE)

RFNERDFRERAZTREFET HITH->TIE, DHOBELZEITEUILGHEZRE LG FNIEGZ 5L,
[ Adequate Protection] DEKRDEBRNEETH 5,

ATOMIC ENERGY ACT OF 1954 (1954 & F 11:%)
SEC. 182. LICENSE APPLICATIONS.
a. Each application for a license hereunder shall be ... the utilization or production of special nuclear material will be in

accord with the common defense and security and will provide adequate protection to the health and safety of the
public.

 There does not exist a generally applicable definition of "adequate protection” ...

* Congress established "adequate protection" as the standard (that) the Commission is to apply in licensing a plant ...

* What constitutes adequate protection can change over time as operating experience, technological understanding,
significant events, and inspection findings are assessed. The NRC updates its requirements to reflect these
assessments to satisfy the adequate protection mandate, which in turn enhances nuclear power plant safety.

Source: White Paper U.S. Approach to Enhancing Safety
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KEDEEERFAERESIZE T SGeneral WelfareD1B3K

T BEICET Ai&FIE. General WelfareDBRD1=HD [EFHFIBOEZIL] ITET S

KEDEE : General WelfareD{EE - ERIZ. BFNDEH

* Constitution of the United States:
We the People of the United States, in Order to form a more perfect Union, establish Justice, insure domestic Tranquility, provide for the common
defense, promote the general Welfare, and secure the Blessings of Liberty to ourselves and our Posterity, do ordain and establish this Constitution
for the United States of America.

[RF % (AEA) :  BFAIRILF—DEHFE., FIRARUVEE(X. General Welfare[ZET 5L 517513 DET 5

* The Atomic Energy Act (AEA) of 1954
It is therefore declared to be the policy of the United States that— a. the development, use, and control of atomic energy shall be directed so as to
make the maximum contribution to the general welfare, subject at all times to the paramount objective of making the maximum contribution to
the common defense and security; and b. the development, use, and control of atomic energy shall be directed so as to promote world peace,
improve the general welfare, increase the standard of living, and strengthen free competition in private enterprise.

I ~I)LFXF—BHEE (ERA) : General WelfareD 1=, IRMLBITENZEDAENRBETHY .. IRILF—ITH
WCEHRBREZEZEML. RERELOBEZAEIE. NROBERUVZEZHRT S=-HIC. TNnNELHE

* The Energy Reorganization Act (ERA) of 1974:
SEC. 2. (a) The Congress hereby declares that the general welfare and the common defense and security require effective action to develop, and
increase the efficiency and reliability of use of, all energy sources to meet the needs of present and future generations, to increase the productivity
of the national economy and strengthen its position in regard to international trade, to make the Nation self-sufficient in energy, to advance the
goals of restoring, protecting, and enhancing environmental quality, and to assure public health and safety.
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JRFNiEEERDIFRH|RBZ K HAdequate Protection® &K

General WelfareMD B3R R UFIAEHIEDT=8. [Adequate Protection] DIRENNETHS, LML, *
NEEERTDIONRE->1=1=D. NV T T4 v FIL—ILDEREIZCEWTENDRBDER LG ST,

[RF % TThe Atomic Energy Act (AEA) of 1954 ] :
Section 182 (a): the utilization or production of special nuclear material will be in accord with the common
defense and security and will provide adequate protection to the health and safety of the pubilic.
(£ : Known as the “adequate protection” standard or the “no undue risk” standard)

KENRCD w3
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.

*Interpretation affirmed in 1961 Supreme Court decision: Power Reactor Development Co. v. Electricians, 367 U.S. 396 (1961)

KEITR)LF—4E TU.S. Department of Energy (USDOE) |
v" DOE Policy 420.1, Nuclear Safety Policy
It is the policy of the Department of Energy to design, construct, operate, and decommission its nuclear
facilities in a manner that ensures adequate protection of workers, the public, and the environment.
v 10 CFR Part 830—Nuclear Safety Management
Nuclear Safety Management (10 CFR Part 830), provisions which are intended to provide adequate
protection of the public health and safety.

29



[ Adequate Protection

Federal Register 53(108)
1988F /Ny T4y kT 7AFILIL—IL
> Adequate protectionZ § & : 105[H]

> Adequate protection DR :

IR—TU L E(E

IO R—)

Adequate protection :

7t

& Y] 75 B &

» No undue risk & Bl &

> ZEENaAVTSATURIZE

D < FIE -
Presumptively assured by compliance with the
regulations and other license requirements

(don’t require objective criteria for
determining what level of protection s
adequate), the Commission must fashion a

series of case-by-case judgments ... can control
and guide the Commission’s exercise of the
discretion granted it by Congress in precisely the
way in which common-law precedents control
and guide the common law judge’s exercise of
his or her judgment.

@ Y75 5 28

1 DEKRIZDINT

NUCLEAR REGULATORY amended rule which governs the
COMMISSION backfitting of nuclear power plants. This
action is necessary in order to have a
10 CFR Part 50 backfit rule which unambiguously
conforms with the August 4, 1987
Revision of Backfitting Process for decision of the U.S. Court of Appeals for
Power Reactors the District of Columbia in Union of
AGENCY: Concerned Scientists, et al., v. U.S.
Comm&mm i el Nuclear Regulatory Commission. This
; action is intended to clarify when
AcTION: Final rule. economic costs may be considered in
SuMMARY: The Nuclear Regulatory backfitting nuclear power plants.
Commission is promulgating an EFFECTIVE DATE: July 6, 1988,

Federal Register / Vaol. 53, No. 108 / Monday, June 6, 1988 / Rules and Regulations

‘The great majority of the commenters
raised issues about the rule's use of the
phrase “adequate protection”. This
phrase is used in the rule’s exception
provisions. See § 50.109(a](4). Generally,
the rule requires, among other things,
that it be shown for a given proposed
backfit that mplementauuu of the
backfit wouald about a “substantial
increase™ i overa on to public
health and safety, and that the direct
and indirect costs of the backfit are
justified by that substantial increase.
See § 50.109(a}(3). However,

§ 50,109(a)(4) also requires that these
two standards not be applied in three
situations:

First, where the backfit is required to
bring a facility into compliance with
NRC requirements or the licensee's own
wrilten commitments:

Second, where the backfit is
necessary to ensure that the facility
provides protection to the
health and safety of the public and is in
accord with the common defense and

Emu noted above, where the
backfit involves defining or redefining

adequate protection. These views,
differing in emphasis, reflect the two
groups’ opposite concerns about the
possibility that the Commission would
use the phrase “adequate protection™
arbitrarily. UCS is concerned that the
Commission might interpret the phrase
“adequate protection” to refer to a level
of safety such that every proposed
improvement wauld be subjected to
cos!-benefit analysis. Conversely, the
industry appears concerned that the
Commission might interpret the phrase
“adequate protection” to refer to a level
of safety such that no proposed
improvement would be subjected to
cost-benefit analysis,

The Commission certainly did not
intend that this rulemakmg should focus
on the meaning of the phrase “adequate
protection”. The main point of this
rulemaking was simply to negate the
misimpression left by two statements in
the preamble to the 1985 version of the
backfit rule. UCS puts forward two
grounds for its emphasis on the phrase
“adequate protection”. First, UCS
asserts that “[t)he crucial decision as to
whether cost benefit analysis will ba
used in assessing the need for

L Pl SR LT e L0 W el

imprudent, and certainly nothing illegal,
about decisions which ultimately turn
on the application—by duly constituted
authority and after full consideration of
all relevant information—of phrases
which are not fully defined. Consider,
for instance, the “reasonable assurance”™
determination the Commission must
make before issuing an operating
license.* Indeed, most of the
Commission’s rules and regulations are
ultimately based on unquantified and, as
we note below, presently unguantifiable
ideas of what constitutes “adequate
protection”.

Were there something peculiarly
critical about the role of "adequate
protection” in the backfit rule, the issue
of the phrase’s meaning could have heen
raised in the rulemaking for the 1985
rule. Two of the three exception
provisions set out above were in the
19&-?'& r!;:man of the rule, where they
use equivalent phrase "
instead of “adeque lion”. Alm.
as the Court in UCS v. NRCnﬂth.m
F.2d at 119, the statement of
considerations which accompanied the
1985 version of the rule quite explicitly
af least twice limited the consideration
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[ Adequate Protection] M EREAM £ /2 7%% o f=The Backfit Rule (10 CFR 50.109)

>

197042, NRCHYRFHF D “Backfitting” HULME “B & MM E”IZBH9 % JL—JL (10CFR50.109) K 7E o
TR HAEEDBHEELD-ODHRBKXENLETH S (TMI:_had not_forced the NRC to

"systematically consider" the "need for improvement of older plants”; the rule allowed the Commission

to impose backfits indiscriminately, without regard to their real necessity or cost ) EDEREFEMN S E-1-,

19854F 2. NRCARERAZ LKL .. \VI T4y ETHERERUHEEIACDIEMA., /\vY
49 THES28IT&BA)YRTRELL., IEZiEs S & ] (an additional requirement that the

benefits of the backfit justify its costs) &EL7T=,
19864 (2. 2E T AFFH R (UCS: Union of Concerned Scientists) &, [TRFH3ED T Tl NRCIZ

(X, ARLZEZBELTRHEN LD NI TryN) REZITIERIEIEZAON TGN IFEERLT, fEH.

19874F (2, EHEEREFIFTIEX . COEFRAZI A MIIZFERD - - -FIRTIK, EYEHEIZR S L TES

ANEEZRTEHEVWD, ENZBA BV GHEEZBA - EMDHEL NIV IZERT H=HIZaAR
zEZRELTHLRL ST,

1988 |2, NRCIE., CO¥RDBE 2D > THRBIZHBEMEL. Backfit Final RuleZ/A3FK ., UCSIZTHE
REREFRS LAY, 1989F 7 A 25 B IEFIZRFH AN OHNERUD EEMZTIIFTHHRNATS
=,

22 3 #k : Union of Concerned Scientists v. U.S. Nuclear Regulatory Commission, 824 F.2d 108 (D.C. Cir. 1987) & 880 F.2d 552 (D.C. Cir. 1989)
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JRFHEIZ L ANRCDIERED 2 BigE

> EIREFERFMF (1987F8H4RH) X, RFHNEDMGHRFE A TLEZ 2 EEE] ERBELTWLS
- F1B (BINENEHERE) 1. AR MEEET B L1 EYLER#E (Adequate Protection) | R4 531D,
« F2E (Fl1FDHEE) (X, IR FELHEHERFZBEL-L T, EUGHEZEAZ-EMDIFZE “Extra-
Adequate” Protection] ZFRETHHD,

ZE . 2EfEE (Two-Tier Structure) DA A —TH

INY D T4y F

F 15 /BMandatory Tier

QAR MEBEIT S LT

295

* The NRC is Prohibited
from considering cost

Adequate Protection (AP)
W& U] 7 [ EE
(Section 182 of the AEA of 1954)

Ensuring Adequate Protection (AP) or
New requirements for re-defining AP

POST-FUKUSHIMA SAFETY ENHANCEMENTS
RESOURCES

NRC NTTF: responding to the

NRC Order on Mitigation Strategies (EA-12-049 .
s gies (E. ) experience from 1F and

(https:fwwwnre.govidoes/L1205/ML120544 73 5. pdf)

ensuring AP
NRC Order on Spent Fuel Pool Instrumentation (EA-12-051) 3D MNIES(IE4L % [EU
(hittps:/www.nre.gov/docs/MLI1205/ML12056A044.pdf) BHEE ] ;&_ EE 1%? 6 =T &’ 6
Az -
NRC Order for Containment Venting Systems (EA-13-1009) — & (EHFE) o, IRk
(hitps://www.nre.gov/docs/ML1314/ML131434321.pdy) ERERG <. ARmAIBICZHEST

&t = EDiscretionary Tier

ERERSTERL I

\4

“Extra-Adequate” Protection
(Sections 161b, 161i of the AEA of 1954)

Objectives: QHOs, CDFs, LERFs, etc.

NRC Request for Information letter related to seismic,
flooding and emergency preparedness
(https:www.nre.gov/does/ML 1205/ ML120534340.pdf)

Post-Fukushima Safety Enhancements Resources
(https://www.nre.gov/reactors/operating/ops-experience/japan-dashboard. htmli)

Recommendations for Enhancing U.S. Reactor Safety in the 21st Century:
The Near-Term Task-Force Review of Insights from the Fukushima Dai-ichi
Accident

(hittps:/www.nre.gov/does/ML1118/ML 111861807 pdf)

Resolution of Post Fukushima Tier 2, Tier 3, and Non Tiered Activities
(hitps:/www.nre.gov/docs/ML1810/ML18101B396.pdf)




[ RFHNEF161F EEHERZTHT (CBA)

NI T4y FIL=ILOEREICE T, BUGHEZEZ-EMORGEICX LT, [RFFHEDSection 16112
HMoOT, ALARAL ERERATDZEZFDREZERI HENTES,
« TED*EDRIIZ, ALARAE DELELSH S:

v' may deem necessary + minimize danger

v" minimize danger to life or property + a cost standard

o [EF A% [The Atomic Energy Act (AEA) of 1954 ] :

v' 81615 b. establish by rule, regulation, or order, such standards and instructions to govern the possession and use of special
nuclear material, source material, and byproduct material as the Commission may deem necessary or desirable* to promote
the common defense and security or to protect health or to minimize danger* to life or property

v' 881615 i. prescribe such regulations or orders as it may deem necessary* (3) to govern any activity authorized pursuant to
this Act, including standards and restrictions governing the design, location, and operation of facilities used in the conduct of
such activity, in order to protect health and to minimize danger* to life or property.

e /INYY T 4w kJL—IL [The Backfit Rule (Federal Register 53(18):20603-20611, 1988)] :

v' Page 20606: However, adequate protection is not absolute protection or zero risk. Hence safety improvements beyond the
minimum needed for adequate protection are possible. The Commission is empowered under section 161 of the Act to
impose additional safety requirements not needed for adequate protection and to consider economic costs in doing so.

v' Page 20609: This follows directly from the Commission’s power under section 161 of the Atomic Energy Act, affirmed by the
Court, to issue rules or orders to “minimize danger to life or property*.” If a proposed rule requires something more than
adequate protection, applying a cost standard* to the proposed rule will not be introducing cost considerations into the
setting of the adequate protection standard and is therefore permitted.
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BRHERICE T AREFDNBEDI-OICERBERTITDEK

H

*

RMEREICOEBEREROPERUVI—C 0o —DINT+—I RFHEMN. EF (1969FEHFRIREIKR
FEE19NBEBRFERBREE*) EL—HUKFEESIZCEY., BERShT=,

HEARBADOHHE - TR 26 FERMHRERZARBRES. HEAFRETEEREA
[7 A HOBFFERERRRERIEZE (GPRAMA) F0ERAMN L RE-EAEOBRHEDNORERURFHRE] (T HHAEWE

- ERIREBZE ;L National Environmental Policy Act (NEPA) of 1969 |
10 CFR 51.92: Supplement to the final environmental impact statement (EIS), (4) Include an analysis of the economic,
technical, and other benefits and costs of the proposed action, to the extent that the final environmental impact
statement prepared for the early site permit did not include an assessment of these benefits and costs;

e L—AHIUKHES [President’s Executive Order 12291, issued by President Reagan on Feb 17, 1981 |
Sec. 2. General Requirements. In promulgating new regulations, reviewing existing regulations, and developing
legislative proposals concerning regulation, all agencies, to the extent permitted by law, shall adhere to the following
requirements: (b) Regulatory action shall not be undertaken unless the potential benefits to society for the regulation
outweigh the potential costs to society;

« HFFEBERERE [Government Performance and Results Act (GPRA) of 1993 |
To provide for the establishment of strategic planning and performance measurement in the Federal Government,
and for other purposes.



e 1) MU X#EFES [President’s Executive Order 12866, issued by President

“mE (1/2)
MEIDEEIL - —EIEEWVWSHRHEIHBIZCALNT
WA@E : RElo 7oL RDHE

Adequate Protection

Cost-Benefit Analysis

Performance

Safety Goals

Clinton on September 30, 1993 ]
Section 1. Statement of Regulatory Philosophy and Principles. Federal agencies
should promulgate only such regulations as are required by law, ... to protect
or improve the health and safety of the public, the environment, or the well-
being of the American people. In deciding whether and how to regulate,
agencies should assess all costs and benefits of available regulatory
alternatives, including the alternative of not regulating. Costs and benefits
shall be understood to include both quantifiable measures ... in choosing
among alternative regulatory approaches, agencies should select those
approaches that maximize net benefits ... (4) In setting regulatory priorities,
each agency shall consider, to the extent reasonable, the degree and nature of
the risks posed by various substances or activities within its jurisdiction.

« KNRCO B UWRFIDEEAI T Principles of good regulation (Independence,

Openness, Efficiency, Clarity, Reliability)] :
Efficiency: ... NRC must establish means to evaluate and continually upgrade its
regulatory capabilities. Regulatory activities should be consistent with the
degree of risk reduction they achieve. Where several effective alternatives are
available, the option which minimizes the use of resources should be

adopted ...

> 22 boXKiEET] & INRCORVRFIDRAN ITXY, BFEFEDOREHEREE L TY X7 FHEARE
RS, NRCOMRFIRE CGHARMEDIERK) ITRFDBTEMNRAE ST =,

> REOTOERADHEIZHBNT.,

REFHOERE| & RENGREMERL] OFERIC, )XV IER

ABEATHY. TOHPT ELTREARIBE,
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—mEE (2/2)
HEBRVRVEFEDHDEWNSDNEIZHELLITLS
m: VARV EZ2BI 50 RADIK

Adequate Protection

No Zero Risk

How Safe is Safe Enough?

ALARA/ALARP

Safety Goals

KENRCER & XA T (W.C. Ostendorff and K.A. Sexton) on
the “Adequate Protection” and “How Safe is Safe Enough?”

v The final, and perhaps the most important principle, is that adequate
protection does not mean zero risk. From a legal perspective, the “no
risk” issue is also well settled: the 1987 Union of Concerned Scientists
decision, for instance, noted that “/[a]Jdequate protection, however,
is not absolute protection.” Many, if not all, of the issues that come
before the Commission can be distilled to a determination of how
much risk we are willing to accept. The risk can be from a safety,
security, or even from a legal perspective. In all of these situations,
the adequate protection standard puts the responsibility on
Commissioners to decide how much risk is acceptable. Another way
to look at this is: how much regulation is enough? Or the never-
ending question for regulators: how safe is safe enough?

S Z&3HR : W.C. Ostendorff and K.A. Sexton, Adequate Protection after the Fukushima
Daiichi Accident, a Constant in a World of Change , Article from the Nuclear Law Bulletin,
No.91, Vol.2013/1, pp.23-41 (OECD/NEA, 2013)

> Adequate ProtectionlFITRENDHZEHETHY . HEDHKREILDEANBZERTHS, LHL.
Adequate ProtectionMBAFEL EEZMNLE < . BRFI LY B DCase-by-caseDFIEFIZIKIFT 5. TEBEL. EF
BTEB)RTDLAR)L(“No undue risk”X2“How safe is safe enough?”) ZE&JI D &ILk Y.
Adequate ProtectionD#|EFIZ, EELGZ U XV RHMDIEHEZHAFTE 5,
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ALARA/ALARP/JE BI| % 1

X “As-Low-As-Possible/Zero-Risk”
48 J4—

TRETHR1) R D

fthad
z HEFR
(Eliminate) VARY

K BFHTHILF—ORBHE
RIE, BEHRYU RS £ TE
B0 (EOYRY) | f0HS

IRIILF—FZE. RE
B BREWREEMN
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ILEZE740Y 74— BE

— 2 D1E1 (General Welfare) Z{BHET H-6HD
“ALARA/ALARP" 7 4 8% T 4 —
KED2EBERZRELEEDTvOY FETILEFHES LA A—CF

AR MEEETHE

==
*k = s ?2%%,%
295 XVIER T e
Protection
BSL 5 1)
HEE
EA}EQEEA;@/L\A%P% “Extra-Adequate”
Ay Zgﬂf_ﬁ;‘ﬁ,t Protection
WHERDEEZMN ... . ... T gE B 42
= BiE. (X & B 4Z: CDFs,
QHOs (0.1%) CFFs, LERFs)

BiEY : tEAZE

HREEEICEIELTE.
ALARA/ALARPD BN TH Y .
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Society —
Site —
Facility — _ . lg;;lﬂﬁl
pecific Safety Provisions
g necessary specific safety provisions for all facilities and
installations at the site

BEE¥ . (1) IAEA-TECDOC-1874 (2019)

| |
Operationalstates! Accidentconditions .

—

Technology
™ neutral

Technology
B specific

W REIE XD
RS R AN
Catastrophic
conditions

(2) 0O, E2RIREBZICET HREHFTER (2024)
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ZE2BAR (M. EEN, EEER)

REDEELL - —81b : RERF AL HNRCOIER
D2BEE NI T4y kIL—IL)
R R EESHS : How Safe is Safe Enough?

JRIEREFRALIZ/NT AT VR - R—X(RIPB)IR I
)R EREMN S ZEEARELIRHIFIE (ALARA/ALARP)
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> %180 : REINRCIZH 151986 F X EHFEBRRFHDME, /N\v I T 1 v bIL—ILERIPBIRFIDESE
ZREL-. RFHEICEIYUNRCOERN 2BEEICHE-THEY ., BUILGHEZBA-N\VY I T4
FETOHBE. BMENSIIR MEEWLGTEMMEZHELI-ETERRELZ T H I EMN/HET
HY. TEERLX. XEEEHHOSEBBEHRE L O>TLD,

> E 28 : REINRCIZCE T BRFHEH BEORELZET) OREHAZHAEL. NRCOZXEBEEZEDE
FIERHILZEREMICTR L, REBE0HRERE L EHMNBEIEENBEDOXEEAROMBEEZERA 1=,

> B38: RKEEEENDREBEDHEREZLLRL., Z2BE0HEEEZIREL -,
> BANDZEHEZRET H=-HIC, TEEDEENMDLETHSIEEELT-,
- WIEEEDHET  BEDEAKRKET. HRITHRH & DR, FEHELDER. TEMNSDHKL
« EMMEELHBE (Qualitative safety goals) & TEEMELTEHEHE (Quantitative objectives) DKE
- ZEHEDEM (Implementation) D1=&
- ™BEBE1E (Subsidiary objectives) A4 FS5 4 U DOEHELEH
- BARDOPRADBIRFEH
- YRYVBHEADORFNTA FOERKESE
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