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MEMORANDUM FOR: Chairman Palladino
Commissioner Roberts
Commissioner Asselstine
Commissioner Bernthal
Commissioner Zech

FROM: William J. Dircks
Executive Director for Operations

SUBJECT: FOLLOW-UP TO STAFF RESPONSE TO COMMISSIONERS' QUESTIONS ON
SEVERE ACCIDENT POLICY STATEMENT (SECY-84-370, DATED
SEPTEMBER 19, 1984)

As indicated tc you in my recent memorandum on this subject, the Severe
Accident Policy Statement nas been revised to incorporate certain responses
to Commissioner questions. Several additional revisions were made as a

result of suggestions by the OGC and by the ACRS in its letter to Commissioner
Asselstine dated November 6, 1984.

Enclosure 1 provides a 1ine-in, line-out revision of the Policy Statement

and Enclosure 2 provides the revised NUREG-1070 that incorporates the revised
Policy Statement. Commensurate changes were made throughout NUREG-1070

to reflect the more flexible approach to forward referenceable standard
designs achieved either by a Final Design Approval through staff review

or a Design Certification by Commission issuance through ruiemaking.

(Signed) Wiliiam J. 0. ks

William J. Dircks
Executive Director for QOperations
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Enclosure 1 f" Bg['{ q,

FEDERAL REGISTER NOTICE FOR COMMISSION POLICY STATEMENT ON ISQUES FO
NEW STANDARD REACTOR DESIGNS AND SEVERE ACCIDENTS 3";2. <AL ( ( 5

NUCLEAR REGULATORY COMMISSION
10 CFR Part 50

Policy Statement on Severe Reactor Accidents
Regarding Future Designs and Existing Plants

AGENCY: Nuclear Regulatory Commission
ACTION: Policy Statement.

SUMMARY: This statement describes the policy the Commission intends to use to
resolve safety issues related to reactor accidents more severe than design basis
accidents. It's main focus 1s on the criteria and procedures the Commiss‘on
intends to use to certify new standard designs for nuclear power plants. .his
policy statement is a revision of the "Proposed Commission Policy Statement on
Severe Accidents and Related Views on Nuclear Reactor Regulation' that was
published for comment on April 13, 1983 (48 FR 16014). It also serves as

notice of withdrawal of the advanced notice of proposed rulemaking, "Severe
Accident Design Criteria,' published on October 2, 1980 (45 FR 65474).

FOR FURTHER INFORMATION CONTACT:

Miller B. Spangler, Special Assistant for Policy Development, Division of
Systems Integration, Office of Nuclear Reactor Regulation, U.S. Nuclear
Regulatory Commission, Washington, D.C. 20555, Telephone: (301) 492-7305.

SUPPLEMENTARY INFORMATION:

This policy statement sets forth the Commission's intentions for rulemakings and
other regulatory actions for resolving safety issues related to reactor accidents
more severe than design basis accidents. The main focus of this statement is on
decision procedures involving staff emaiyees emd approval or, optionally,
Commission certification of new standard designs for nuclear power plants. It
also provides guidance on decision and analytical procedures for the resolution
of severe accident issues for other classes of future plants and for existing
plants (operating reacturs and plants under comstruction for which an operating
license has been applied). Severe nuclear accidents are those in which sub-
stantial damage is done to the reactor core whether or not there are serious
offsite consequences. On October 2, 1980, the Commission issued an advance
notice of proposed rulemaking, "Severe Accident Design Criteria," that invited
public comment on lerng-term proposals for treating severe accident issues

(45 FR 65474). By this action the Commission hereby serves notice of the
withdrawal of that advance notice of proposed rulemaking.

This policy statement is a revision of the "Proposed Commission Policy Statement
on Severe Accidents and Related Views on Nuclear Reactor Regulation"” published
for public comment on April 13, 1983 (48 FR 16014). Twenty six letters of
comment on the proposed policy statement were received. The nuclear industry



genzarally supported the proposed policy statement and suggested several modifi-
cations. Much of the criticism of the proposed policy statement by environmental
groups and other interested persons focused on a perception of over-reliance on
probabilistic risk assessment, especially when coupled with the Commission's
"Safety Goal Development Program' (48 FR 10772, March 14, 1983). The Policy
Statement was revised as a result of these suggestions and criticisms as well

as comments by the Advisory Committee on Reactor Safeguards.

Many changes have already been implemented in existing plants as a result of

the TMI Action Plan (NUREG-0660 and NUREG-0737), information resulting from NRC
and industry-sponsored research, and data arising from construction and operating
experience. On the basis of currently available information, the Commission
concludes that existing plants pose no undue risk to public health, safety and
property and sees no present basis for immediate action on generic rulemaking or
other regulatory changes for these plants because of severe accident risk. Meve-
every The Commission has ongoing nuclear safety programs that include: the
resolution of new and several other Unresolved Safety Issues and Generic Safety
Issues; Severe Accident Source Term Program; the Severe Accident Research Pro-
gram; operating experience and data evaluation regarding failure of certain
Engineered Safety Features and safety-related equipment, human errors, and

other sources of abnormal events; and scrutiny by the Office of Inspection and
Enforcement to monitor the quality of plant construction, operation, and main-
tenance. Should significant new safety information become available, from
whatever source, to question the conclusion of "no undue risk," then the tech-
nical issues thus identified would be resolved by the NRC under its backfit
policy and other existing rrocedures, including the possibility of generic
rulemaking where this is j.stifiable,

Hewevery One important source of new information is the experience of NRC and
the nuclear industry with plant-specific probabilistic risk assessment. 4o thee
Each of these anszlyses, which provide a mere detailed assessment of possible
accident scenarios, has exposed relatively unique vulnerabilities to severe
accidents. Generally, the undesirable risk from these unique features has been
reduced to an acceptable level by low-cost changes in procedures or minor design
modifications. Accordingly, when NRC and industry interactions on severe
accident issues have progressed sufficiently to define the methods of analysis,
the Commission plans to formulate an integrated systematic approach to an examina-
tion of each nuclear power plant now operating or under construction for possiblv
significant risk contributors that might be plant specific and might be missed
absent a systematic search. Following the development of such an approach, an
analysis will be made of any plant that has not yet undergone an appropriate
examination and cost-effective changes will be made, if needed, to ensure that
there is no undue risk to public health, safety and property. In implementing
such a systematic approach, plants under construction that have not yet received
an OEoratig. License will be treated ess:ntially the same as the manner by

which operating reactors are dealt with. t is to say, a plant-specific
review of severe accident vulnerabilities using this approach is not considered
to be necessary to determine adequate safety or compliance with NRC safet,
rclaIi:ions under the Atomic Energy Act, or to be a necessary or routine part
of an Operating License review for this class of plants.

Regarding the decision process for certifying a new standard plant design -- an
approach the Commission strongly encourages for future plants -- the Policy
Statement affirms the Commission's belief that a new design for a nuclear

power plant can be shown to be acceptable for severe accident concerns if 4t
meets the following criteria and procedural requirements:
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e Demonstration of compliance with the procedural requirements and
criteria of the current Commission regulations, including the Three

Mile Island requirements for new plants as reflected in the CP Rule
[10 CFR 50.34(£)];




e Demonstration of technical resolution of all applicable Unresolved Safety
Issues and the medium- and high-priority Generic Safety Issues, including
a special focus on assuring the reliability of decay heat removal systems
and the reliability of bLoth AC and DC electrical supply systems;

o Completion of a Prcbabilistic Risk Assessment (PRA) and consideration
of the severe accident vulnerabilities the PRA exposes along with the
insights that it may add to the assurance of no undue risk to public
health, safety, and property;* and,

e Completion of - staff review of the design with a conclusion of safety
acceptability using an approach that stresses deterministic engineering
analysis and judgment complemented by PRA.

Custom designs in future construccion permit applications will be reviewed
under the guidelines identified for approval or certification of standard plant
designs.

Because this policy statement is just one part of a larger program, including

the Severe Accident Research Program, for resolving severe accident issues, the
NRC staff is publishing concurrently with this Policy Statement a report on 'NRC
Policy on Future Reactor Designs: Decisions on Severe Accident Issues in Nuclear
Power Plant Regulation" (NUREG-~1070). In this report the Policy Statement is
reprinted along with other information and appendices that provide perspective

on the development and implementation of this policy and how it relates to other
features of the Severe Accident Program. A copy of NUREG-1070 will be available
for inspection at th- Commission's Public Document Room, 1717 H Street NW.,
Washington, D.C. B4rgde Free single copies of NUREG-1070 aiee wiii be avatiabie
upen writéen request and at ne eostr Requests sheuid be made to the NRG-GFO
Sates Programy Attentiont Saies Mamagery may be requested by writing to the
Publication Services Section, Division of Technical Information and Document
Control, U.S. Nuclear Regulatory Commission, Washington, D.C. 20555, <¢Phene-36+>
492-55303+ Gepies aise may be purchased frem the NRG-GPO Saies Program and the
Nattona: Feehnteai information Servicey Springfieid; Virginta 22464+

The authority for this document is (Sec. 161, Pub. L. 53-703, 68 Stat. 948, as
amended (42 U.S.C. 2201).

Dated at Washington, D.C., this day of 1984.

For the Nuclear Regulatory Commission.

Samuel J, Chilk,
Secretary of the Comnmission.

*This criterion has an antecedent in Chapter 10, Sec. 103b of the Atomic Energy
Act of 1954, which states, as a regulatory objective, "to protect health and to
minimize danger to life or property."




POLICY STATEMENT ON SEVERE REACTOR ACCIDENTS REGARDING FUTURE DESIGNS
AND EXISTING PLANTS

A. Introduction

The focus on severe accident issues in this Policy Statement is prompted by

the staff's judgmer: mmewiedge that accidents of this class, which are beyond

the substantial coverage of design basis events, eeuzd constitute the major

risk to the public associated with radiocactive releases from nuclear power plantes
accidents. A fundamental obijective of the Commission's severe accident policy

is that the Commission intends to take all reasonable steps tu reduce the chances
of occurrence of 3 severe accident imvolving substantial damage to the
reactor core and to mitigate the conseguences of such an accident should
one occur. The occurrence of a severe accident is more likely aL some p.ants

than others. In some cases, this mav be attributable to deficiencies in svstems
designs or in operating and maintenance procedures. In all cases, the commitment

of utility management to the pursuit of excellence in risk wmanagemen: is of critical

importance. The term risk management includes accident prevention, accident
management to curtail or retard its progression, and consequence mitigation to
further limit its effects on public health and safety.

On April 13, 1983, the U.S. Nuclear Regulatory Commission issued for public comment
a "Proposed Commission Policy Statement on Severe Accidents and Related Views on
Nuclear Reactor Regulation" (48 FR 16014). The public ‘omments have been reviewed
and, on the basis of further study and comsultation, the Commission is issuing

the present Policy Statement as a guide to regulatory decision making on the treat-
ment of severe accident issues for existing and future nuclear reactors* with

special focus on prc dures for the staff approval or, optionallv, Commission
certification of new .tandard plant designs.**

In line with its legislative mandate to ensure that nuclear power plants should
pose no undue risk tc public health, safety, and property, the Comzission has
exaxzined an extensive range of technical issues relating to severe accident risk
that have been identified since the accident at Three Mile Island. Following
implementation of numerous modifications of plant design and regulatory procedures
as developed through the TMI Action Plan (NUREG-0660 and NUREG-0737) and other
Commission deliberations, the Commission concludes (based on current information
and analyses) that existing plants do not pose an undue level of risk tc the public.
On this basis, the Commission feels there is no need for immediate action on
generic rulemaking or other regulatory changes for these plants because of severe
accident risk. However, the Commission plans to formulate an approach for 2
systematic safety examination of existing plants to determine whether particular
accident vulnerabilities are present and what cost-effective changes are desirable
to ensure that there is no undue risk te public health, safety, and property.

*The term ''nuclear reactor" is commonly used as a synonym for a nuclear power
plant which, in addition to the Nuclear Steam Supply System, included facilities
and equipne~t denoted as Balance-of-Plant.

**For forward referenceability of a new standard design, the applicant is bein
aliorded in this Policy Statement the flexibility of choosing between a
Prelizinary Design Approval (PDA), a Final Design Approval (FDA), or a Design
Certification (DC). The design approvals (i.e., a PDA or FDa) would be issued
following the completion of the staff's review and would be subject to challenge
in individual licensing hearings. The Design Certification would be issued by
the Commission following a rulemaking proceeding and could not be challenged in
individual hearings.




The main purposes of this Policy Statement follow:

e To clarify the procedures and requirments for licensing a new nuclear
plant;

e To consider the need for the generic rulemaking proceeding contemplated
in the TMI Action Plan commitment (NUREG-0660, Task 1I.B.8) on degraded
core accidents, currently referred to as severe nuclear reactor accidents;

e To avoid unnecessary delays of plants now under construction;

e To close out for now severe accident issues for existing plants (those

in operation and under construction) without imposing further backfits
unless this can be justified by new safety information; and,
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e To achieve improved stability and predictability of reactor regula-
tion in a manner that would merit improved public confidence in our
regulatory decision making.

The policies presented in this statement will lead to amendment of NRC regula-
tions, standard review plans for licensing actions, or other decision procedures
and criteria as part of NRC's ongoing Severe Accident Program. This Policy
Statement makes allowance for such changes as the result of the development of
new safety information of significance for design and operating procedures.

In accordance with the activities, views, and policy developments discussed in
this Policy Statement, the Commission believes that it is possible to complete
ics ongoing reviews of new plant designs with an expectation of fully resolving
the severe accident questions in the course of the review. This btelief is
predicated on the availability of results from the ongoing NRC, Industry
Degraded Core Rulemaking Program (IDCOR), &znd vendor research and insights

from the Zion, Indian Point, Limerick, and other risk analyses. The review of
standard designs for future CPs provides incentive to industry to address severe
accident phenomena. Indeed, since July 1983, the staff has completed the reviews
and has issued Final Design Approvals (FDAs) for two standard designs (General
Electric Company's BWR/6 Nuclear Island Design, GESSAR II; and Combustion
Engineering Incorporated's System 8C Design, CESSAR). A severe accident review
by the NRC staff of the GESSAR II design for forward referenceability is nearly
complete. 4m preparation for a ruiemaking te ceveify that design for future
vefeveneer The review included assessment of alternative design changes for
severe accident risk reduction. In addition, the staff has been involved with
pretendering review of an application for Westinghouse Electric Corporation's
advanced pressurized water reactor design RESAR-SP/90. In January 1984, the
NRC found the RESAR-SP/90 application for a Preliminary Design Approval
acceptable for docketing and in May 1984 the application was docketed. Also,
work has been continuing between NRC and the Electric Power Research Institute
(EPRI) on their "LWR Standardized Future Plant Design Evaluation Program."

It is assumed in this Policy Statement that, over the next 10 to 15 years,
utility and commercial interest in the United States will focus on advanced
light water reactors that involve improvements but are essentially based on the
technology that was demonstrated in the design, construction, and operation of
more than 100 of these plants in the United States. This policy should not be
viewed as prejudicial to more extensive changes in reactor designs that might

be demonstrated during or beyond that time period. Indeed, the Commission
encourages the development and commercialization of any standard designs that
realize safety and economic benefits, such as those achieved through greater
simplicity; vedueed sisze and gemevating eapaeteys slower dynamic response to
upset conditions involving accident precurscr events; passive heat removal for
loss-of=-coolant accidents; and other characteristics that promote more efficient
construction, operation, and maintenance procedures to enhance safety, reliabil-
ity, and economy.

B. Policy for New Plant Applications
1. Introduction

No new commercial nuclear reactors have been ordered in the Uniced States since
December 1978. However, the Commission has received several applications for



reference design approvals that are currently under review. A reference design
is cae of the options in the Commission's standardization policy. When approved
by the NRC staff, a reference design could be incorporated by reference in a
new CP application and, ultimately, in an Operating License (OL) application.
During the corresponding CP and UL reviews, the NRC staff would not duplicate
that portion cf its review encompassed by its reference design approval.
Therefore, even in the absence of new CP applications, in order to provide
guidelines for the current reference design reviews, the Commission has recog-
nized the need to promptly establish the criteria by which new designs can be
shown to be acceptable in meeting severe accident concerns. The Commission now
believes that there exists an adequate basis from which to establish an appro-
priate set of criteria. This belief is supported by current operating reactor
experience, ongoing severe accident research, and insights from a variety of
risk analyses. The resultant criteria and procedural requirements are listed
below.

- 45 Criteria and Procedural Requirements

The Commission believes that a new design for a nuclear power plant (as well as
a proposed custom plant) can be shown to be acceptable for severe accident
concerns if it mests the following criteria and procedural requirements:

a. Demonstration of compliance with the procedural requirements and
criteria of the current Commission regulations, including the Three
Mile Island requirements for new plants as reflected in the CP Rule
[10 CFR 50.34(f)];

b. Demonstration of technical resolution of all applicable Unresolved
Safety Issues and the medium- and high-priority Generic Safety Issues,
including a special focus on assuring the reliability of decay heat
removal systems and the reliability of both AC and DC electrical
supply systems;

¢c. Completion of a Probabilistic Risk Assessment (PRA) and consideration
of the severe accident vulnerabilities the PRA exposes along with the
insights that it may add to the assurance of no undue risk to public
health, safety, and property; and,

d. Completion of a staff review of the design with a conclusion of safety
acceptability using an approach that stresses deterministic engineer-
ing analysis and judgment complemented by PRA.

The fundamental criteria listed above apply to the staff's review of any new
design. In addressing criteria (b) and (c), the applicant for approval or
certification of a reference design shall consider a range of alternatives and
combination of alternatives to address the unresolved and generic safety issues
and to search for cost-effective reductions in the risk frcm severe accidents.
No cost-benefit standard has currently been certified by the "ommission,
although one has been proposed for trial use (NUREG-0880, Rev. 1). Such a
standard, if certified, could serve as a surrogate, not only for dollar costs
and benefits of a decision option, but also for other adverse and beneficial
effects (soft attributes) of social significance that cannot readily be
quantified in commensurate units.



The following sections explain in more detail how these criteria are to be
applied to the various types of reviews that the staff may encounter. It is
intended that a new design would satisfy each of the fundamental criteria

listed above before final seefé and Gemmiésedom approval or certification. It

is recognized, however, that a new design can go through different stages or
levels of approval before receiving this final seaéf end Gemmisssem approval or
certification. For example, a reference design can obtain a Preliminary Design
Approval (PDA) and then a Final Design Approval (FDA). The unique circumstances
of each design review will, therefore, require flexibility in the application of
the criteria listed above. In particular, the timing of the PRA requirement may
differ considerably from one review to another. In addition, the licensee is
encouraged to ensure that the intent of the safety requirements are accomplished
during procurement, construction and operation.

It is recognized that there are a diversity of PRA methods. These will continue
to undergo evolutionary development as the results of r:search programs and
reliability data from operating reactors become available and as innovative

uses of PRA in safety decision contexts suggest better ways to achieve the
benefits of these methods while guarding against their limitations or improper
uses. While learning curves of these kinds will likely continue for a decade

or more, it would nevertheless be constructive to consolidate this experience

at various stages of PRA development and utilization. At the present stage of
development, a number of positive uses of PRAs have been demonstrated, especially
in identifying: (1) those contributors to severe accident risk that are clearly
dominant and hence need to be examined for cost-effective risk reduction measures
and (2) those accident sequences that are clearly insignificant risk contributors
and can therefore be prudently dismissed. In-between cases are more problematic.

Accordingly, within 18 months of the publication of this severe accident state-
ment, the staff will issue guidance on the form, purpose and role that PRAs are
to play in severe accident analysis and decision making for both existing and
future plant designs and what minimum criteria of adequacy PRAs should meet.
From experience to date, it is evident that PRAs could serve as a highly useful
tool in assessing the risk-reduction potential and cost-effecciveness of a
number of imaginative design options for new plants in comparison with design
features of existing plants. The PRA guidance will describe the appropriate
combination of deterministic and probabilistic considerations as a basis for
severe accident decisions.

The proposed Commission Policy Statement on Severe Accidents issued on April 13,
1983 recognizes the need for striking a balance between accident prevention

and consequence mitigation. In exploring the need for additional design or
operational features in the next generation of plants to mitigate the conse-
quencas of core-melt accidents, the Commission will strike a balance between
accident prevention and consequence mitigation encompassing actions that improve
understanding of contaimment building failure characteristics and design features
or emergency actions that decrease the likelihood of containment building
failures. Although not specifically dc lgned to accommodate all of the hostile
environments resulting from the complete spectrum of severe accidents, they

can contain a large fraction of the radiological inventory from a portion of

the spectrum of such severe accidents. For example, large, dry containments

may be sufficiently capable of mitigating the consequences of a wide



spectrum of core-melt accidents; hence, further requirements may be unnecessary
or, at most, upgrading current requirements to gain limited improvements of
their existing capability may be necessary. The Commission expects that these
matters will continue to be subjects for study (e.g., in the NRC research
program and in further plant-specific studies such as the Zion and Indian Point
probabilistic risk assessments).

Integrated systems analysis will be used to explore whether other containment
types exhibit a functional containment capability equivalent to that of large,
dry containments. Although containment strength is an important feature to

be considered in such an analysis, credits should also be given to the inherent
energy and radionuclide absorption capabilities of the various designs as well
as other design features that 1imit or control combustible gases.

It is clear that core-melt accident evaluations and containment failure evalu-
ations should continue to be performed for a representative sample of operating
plants and plants under construction and for all future plant designs. These
studies should improve our understanding of the containment loading and failure
characteristics for the various classes of facilities. The analyses should

be as realistic as possible and should include, where appropriate, dynamic and
static loadings from combustion of hydrogen and other combustibles, static pres-
sure and temperature loadings from steam and non-condensibles, basemat penetra-
tion by core-melt materials, and effects of aerosols on engineered safety fea-
tures. Following the outcome of severe accident research, a clarification of
containment performance expectations will be made including a decision on whether
to establish new performance criteria for containment systems and, if so, what
these should be.

The Commission also recognizes the importance of such potential contributors to
severe accident risk as human performance and sabotage. The issues of both
insider and outsider sabotage threats will be carefully analyzed and, to the
extent practicable, will be emphasized as special considerations in the design
and in the operating procedures developed for new plants. Likewise, the effec-
tiveness of human performance will be emphasized in design and operating proce-
dure development. A balanced focus will be paid to the negative impact of
human performance on severe accident risk as well as its potentially positive
contribution to halting or limiting the consequences of severe accident progres-
sion. Design features should be emphasized that reduce the risk of early con-
tainment failure, thus providing more time for the positive contributions of
operator performance in curtailing severe accident consequences. Also, design
features should be given special attention that serve to decrease the role of
human error in the sequence of events leading to the initiation or aggravation
of core degradation. In particular, methods of analysis and associatec data
bases are under development by the Commission's ongoing severe accident programs
that will aid the analyses and corrective actions of both negative and positive
human performance contributions to severe accident risk or its alleviation.

It is noted that some of the severe accident scenarios result in insignificant
probability of offsite consequences, because of containment effectiveness. In
this situation, there may be no clear basis for regulatory action because there
is no substantial effect on public health or offsite property. However, the
implementation of requirements to control occupational exposure should be con-
siderdd along with the relatively small effects on public health and offsite



property for these types of severe accidents. The resolution of cost-benefit
issues in severe accident decision making is part of the NRC's Safety Goal
Evaluation Program.

Although in the licensing of existing plants the Commission has determined that
these plants pose no undue risk to public health and safety, this should not be
viewed as implying a Commission policy that safety improvements in new plant
designs should not be actively sought. The Commission fully expects that
vendors engaged in designing new standard (or custom) plants will achieve a
higher standard of severe accident safety performance than their prior designs.
This expectation is based on:

e The growing volume of information from industry and government-
sponsored research and operating reactor experience has improved our
knowledge of specific severe accident vulnerabilities and of low-cost
methods for their mitigation. Further learning on safety vulnerabili-
ties and innovative methods is to be expected.

e The inherent flexibility of this Policy Statement (that permits risk-
risk tradeoffs in systems and sub-systems design) encourages thereby
innovative vays of achieving an improved overall systems reliability
at a reasonahle cost.

e Public acceptance, and hence investor acceptance, of nuclear tech-
nology is dependent on demonstrable progress in safety performance,
including the reduction in frequency of accident precursor events as
well as a diminished controversy among experts as to the adequacy of
nuclear safety technology.

e Further progress in severe accident risk reduction is a hedge against
the possibility that current risk estimates with their broad ranges
of uncertainty might unwittingly have been optimistically biased.

e Although the severe accident risk of an individual plant may be
acceptable in terms of its direct cffsite regional consequences for
public health, safety .nd property damage, the aggregate probability
(say, over a 30-year period) that one severe accident will occur in a
large population of reactors holds a separate and additive signifi-
cance. Such an event would yield adverse spillover consequences for
innocent parties in other regions (i.e., nuclear-oriented utilities
and their customers), not to mention a changed political environment
for nuclear regulation itself affecting resource costs and program-
matic activities.

3. Application of Criteria for Different Types of OL and CP Applications
a. Approval or Certification of Reference Designs with No Previous FDA

In accordance with the Commission's standardization regulations and policy, a
new reference design can be submitted for approval, first as a preliminary
design and then as a final design. Correspondingly, the staff will issue a
Preliminary Design Approval and a Final Design Approval. A PDA is not, how-
ever, a prerequisite for an FDA. An applicant has the option to submit FDA-
level information initially and proceed directly with an FDA review. These
options remain unchanged by this Policy Statement.



After a PDA application is docketed, the preliminary design can be referenced
in a new CP application. The corresponding OL application would then reference
the approved final design (FDA). Of course, an approved final design could
also be referenced in a new CP application.

The vse of an approved standard design in new CP/OL applications has received
considerable attention under the Commission's legislative initiatives on single-
step licensing. It should be noted that a two-step review process for a standard
design approval is not, in itself, inconsistent with single-step licensing. To
be most effective, single-step licensing presumes the existence of a previously
approved design -- essentially an FDA. This design could still be approved in

a two-step process as long as both steps were completed in advance of the single-
step licensing application.

The use of PRA in a two-step review process also raises a nmmber of questions.

Of paiticular concern is the timing of the PRA requirement betause the completion
of a comprehensive and detailed PRA may not be achievable in the absence

of essentially complete and final detailed design information. Therefore, to
require a complete PRA at the PDA stage would not be realistic. The Commission's
recent experience, however, indicates that a substantial amount of design detail
that would permit meaningful, limited, quantitative risk analysis does exist

at the PDA stage. Because the Commission believes that risk analysis of this
type would be a useful design tool, the Commission expects that it would be
completed as part of the PDA application process. A complete risk analysis would
not be a prerequisite for issuance of a PDA. However, if this risk analysis

is not performed in the PDA process, it will have to be provided as part of

any CP application referencing the design.

If the scope of the FDA reference design application is limited to an extent
that would preclude the completion of a meaningful, comprehensive PRA, the
requirement for a complete PRA may be waived. However, the applicant should
still perform and submit supplementary risk analysis, to the exteut practical,
to demonstrate the adequacy of the proposed design. If a comprehensive PRA is
not submitted for an FDA, a CP/OL applicant referencing the approved design
would be required to submit a plant-specific PRA. For standard design approvals
of restricted scope, additional limitations beyond the PRA aspects may exist.
Use of such a standard design by the license applicant may be limited by its
very nature to a two-step licensing process, namely, a Construction Permit and
an Operating License issued separately. This would negate some of the benefits
envisioned for @ an approved or certified design wherein a previously approved
site could be matched with it in a one-step, combined CP/OL process.

The reference design must satisfy each of the criteria stated in Section B.2
before an FDA can be issued. Onee appreved by the steéé; each reference final
destgn wiii be subjeet te Commission approva: by ruiemaking: GFs or Obsy based

on a reference design that has net been approved through ruiemakingy shaii be
Subdeet te any decign changes arising from the ruiemaking preceeding in aceord-
ance with the Commissionls backfit poiiey and reguiatiemsy For forward
referenceability of a new standard design, the applicant is being afforded in

this Policy Statement the flexibility of choosing between a Preliminary Design
Approval (PDA), a Final Design Approval (FDA), or a Design Certification (DC).

The design approvals (i.e., a PDA or FDA) would be issued following the completion




of the staff's review and would be subject to challenge in individual licensin
hearings. The Design Certification would be issued by the Commission followin

a rulemaking proceeding and could not be challenged in individual hearings. CPs
or OLs, based on a reference design that has not been approved through rulemaking,
shall be subject to any design changes arising from the rulemaking proceeding in
accordance with the Commission's backfit policy and regulations. The design
certification would be issued for a longer duration than a design approval. The
specific requirr ents and procedures for obtaining design certifications or

approvals will be established in a forthcoming revision to the Commission's

Standardization Policy Statement.

b. Approval or Certification of Reference Designs Previously Granted an FDA
In 1983, the NRC staff issued two Final Design Approvals for reference designs.

These design approvals were permitted to be incorporated by reference in OL
applications where the corresponding CP application had referenced the PDA.
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However, the designs were not approved for incorporation in new CP applications.
The Commission now believes that these designs are suitable for use in new CP
and OL applications under the conditions specified below.

(1) Each reference design applicant with an existing FDA must per-
form an evaluation of its design against the current revision of the Standard
Review Plan in accordance with 10 CFR 50.34(g). Upon submittal of this evalua-
tion, the staff will amend the existing FDA to permit the design to be referenced
in new CP and OL applications.

(2) The reference design must satisfy each of the criteria stated in
II1.B.2 before approval or certification of the design. Each-design-approved-by-ehe
.4.6G-ioc-ineocpocuftoa-by-rc!or..eo—in-ncv—GB-cnﬂ-Oh-.p,iieoeioao-oh.k:-be—onbjeee
te-Commisston-approvai-by-ruiemaidngy If a comprehensive PRA cannot be completed
owing to the limited scope of the design, the applicant shall perform supplementary
risk analyses, to the extent practical, in support of the rulemaking process.
Fatiure-to-suppore-the-ruiemaking-in-a-timeiy-manner-can-be-cause-for-the-seaéé
to-revehe-the-appiteantle-FBAr Adeey As noted above, the limited scope of
plant design and PRA analysis would lead to a partial loss of benefits relative
to a certified design in that a two-step CP/OL licensing process would be required
in lieu of a one-step process.

(3) With regard to completion of a comprehensive PRA for a reference
design, the Commission recognizes that a PRA wculd be more meaningful if it
were based on a substantial portion of the complete facility design. Therefore,
if justified to the NRC staff, completion of the PRA by the FDA applicant may be
waived. If a comprehensive PRA is no* submitted by the FDA applicant for the
FDA, a CP/OL applicant referencing the design would be required to submit a
plant-specific PRA.

A reference design previously granted an FDA can be converted to forward

referenceability for new CP or OL applications b ursuing one of the same
options of design approval or design certification as described in the preceding
section for reference designs with no previous FDA. The FDA with forward
referenceability would be issued following the completion of the staff's review
and weuld be subject to challcnge in individual licensing hearings. The

Design Certification would be issued by the Commission following a rulemaki
proceeding and could not be challenged in individual hearings. CPs or OLs,
based on a reference design that has not been approved through rulcnak;gg,
shall be subject to any design ch#ggeo arising from the rulemaking proceeding
in accordance with the Commission's backfit policy and re lations. The

design certification would be issued for a longer duration than a design approval.
The specific requirements and procedures for obtaining desi certifications

or approvals will be established in a forthco.ing;;cvinion to the Commission's
Standardization Policy Statement.

c¢. A Reactivated Construction Permit Application
Because of the many complex factors involved, the criteria and procedures for

regulatory treatment of reactivated Construction Permits will be a matter of
separate consideration apart from this Severe Accident Policy Statement.
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d. A New Custom Plant Construction Permit Application

It is the Commission's policy to encourage the use of reference designs in
future CP applications. This does not, however, preclude the use of a custom
design. Custom designs shall also be reviewed against the criteria identified

in Section III.B.2. As a result of the circumstances and timing involved in

the ongoing standard design review processes, the Commission expects that most,
if not all, new CP applications incorporating a reference designr would be based
on essentially final design information. This will result in improved safety

and regulatory practices, as well as reduced time to license and construct a
nuclear power plant. To obtain as much of this benefit as practicable for a
custom design application, the Commission will require a CP application for a
custom design to include design information that is sufficiently final and
complete to permit completion of an adequate plant-specific PRA. It is possible,
however, that an applicant referencing e an approved cr certified design in lieu
of a custom plant would have in prospect a aignificantly reduced licensing fee
since staff effort would not be required -- or much less would be required -- for a
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rereview of the approved or certified design at the CP/OL stage save for those
detailed changes to accommodate unique site features or other special circum-
stances (e.g., innovative equipment designs to meet new ASME or IEEE codes, etc.).

C. Policy for Existing Plants
l. Some General Principles of Policy Development

The Commission has licensed about 80 nuclear plants and expects to process
applications to license another 40 or 50 plants. The Commission has considered
at length the question of whether generic rulemaking should be undertaken or
additional regulations should be issued at this time to require more capability
in operating plants or plants under construction to improve severe accident
prevention, consequence mitigation, or accident management that would halt or
delay further core degradation.

Since the accident at TMI, many changes have been implemented in existing plants
resulting from recommendations of special inquiry groups, the TMI Action Plan
(NUREG-0660 and NUREG-0737), and other information arising from NRC- and
industry-sponsored research along with failurc data from construction and
operating experience. In addition, tlie NRC/AEC has sponsored eleven plant-
specific PRAs and the industry has sponsored about as many more. The evaluation
of severe accident risk by the interrelated deterministic and probabilistic
methods has identified many refinements of current design and operating prac-
tice that are worthwhile, but has identified no need for fundamental (or major)
changes in design.

On the basis of currently available information, the Commission concludes that
existing plants pose no undue risk to public health, safety, and property and
sees no present basis for immediate diésmisees therefore the need for prompe
action on generic rulemaking or other regulatory changes for these plants
because of severe accident risk. Moreover, the Commission has ongoing programs
(described in NUREG-1070 and issued concurrently with this Policy Statement)
that include: the resolution of Unresolved Safety Issues and other Generic
Safety Issues, including a special focus on assuring the reliability of decay
heat removal systems and the reliability of both AC and DC electrical supply
systems; the Severe Accident Source Term Program; the Severe Accident Research
Program; operating experience and data evaluation regarding equipment failure,
human errors, and other sources of abnormal events; and scrutiny by the Office
of Inspection and Enforcement to monitor the quality of plant construction,
operation, and maintenance. The Commission will maintain its vigilance in these
programs to offset the uncertainty of whether significant safety issues remain
to be disclosed. Industry research and foreign reactor experience are also
meaningful sources of information.

One important source of new information is the experience of NRC and the

nuclear industry with plant-specific probabilistic risk assessments. ¢ that
Each of these analyses, which provide a meve detailed assessment of possible
accident scenarios, has exposed relatively unique vulnerabilities to severe
accidents. Generally, the undesirable risk from these unique features has

been reduced to an acceptable level by low-cost changes in procedures or minor
design modifications. Accordingly, when NRC and industry interactions on severe
accident issues have progressed sufficiently to define the methods of analysis,
the Lommission plans to formulate an integrated systematic approach to an examina-
tion of each nuclear power plant now operating or under construction for possible
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significant risk contributors (sometimes called "outliers" that might be

plant specific and might be missed absent a systematic search. Following the
development of such an approach, an analysis will be made of any plant that

has not yet undergone an appropriate examination. The examination will include
specific attention to contaimment performance in striking a balance between
accident prevention and consequence mitigation. In implementing such a systematic
approach, plants under construction that have not vet received an Operating License
will be treated essentially the same as the manner by which 0

determine adequate safety or c liance with NRC safety regulations under
the Atomic Energy Act, or to be a necessa
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daca-evaination-regarding-cquipment-fativrey-human-errorsy-and-other-sources—of
asnormai-eventst-and-serutiny—ay-the-—utftce—ot-inspectton—and-cntorcement-¢o
nenitor-the-quatity-of-piant-constructrony-operationy-and-maintenancer-~-The
Commisston—wiii-matneatn-tea-vigiiance—tn-these-programs-to-offsee—the-uncer-
cotacy-oé-vhoeher—oigatéieent-9.6007-iocuco-re-.tn—to-be-éiseiesedv--iadugery
researen-and-foretgn-reactor-enperience-are-atso-neaningiui-sourees-os-snsar-
nattony

Should significant new safety information develop, from whatever source, which
brings into question the Commission's comclusion that existing plants pose no
undue risk, then at that time the specific technical issues suggesting undue
vulnerability will undergo close examination and be handled by the NRC under
existing procedures for issue resolution including the possibility of genmeric
rulemaking where this is justifiable. However, NRC's experience suggests that
safety issues discovered through operating experience programs, quality assur-
ance programs or safety analyses often pertain to uaique characteristics of a
specific plant design and, therefore, are dealt with through plant-specific
modifications of relatively modest cost rather than major generic design
changes.

The Severe Accident Research Program as well as NRC's extensive severe accident
studies of certain individual plants will aid in determining the extent to which
carefully analyzed reference plants can appropriately serve as surrogates for a
class of similar plants as the basis for any generic conclusions. These studies
will also aid in identifying the desirable scope and approach for follow-up
safety studies of individual plants. Any gene" design changes that are
identified as necessary for public health and aty and for adequate protec-
tion of property will be required through rulem..ing and will be consistent

with the Commission's backfit policy.

2. Policy for Operating Reactors

In light of the above principles and conclusions, the Commission's policy for
operating reactors includes the following guidance:

e Operating nuclear power plants require no further regulatory action
to deal with severe accident issues unless significant new safety
information arises to question whether there is adequate assurance of
no undue risk to public safety and property.

e In the latter event, a careful assessment shall be made of the severe
accident vulnerability posed by the issue and whether this vulner-
ability is plant or site specific or of generic importance.

e The most cost-effective options for reducing this vulnerability shall
be identified and a decision shall be reached consistent with the
cost-effectiveness criteria of the Commission's backfit policy as to
which option or set of options (if any) are justifiable and required
to be implemented.

* In those instances where the technical issue goes beyond current

regulatory requirements, generic rulemaking will be the preferred
solution. In other cases, the issue should be disposed of through
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the conventional practice of issuing Bulletins and Orders or Generic
Letters where modifications are justified through backfit policy, or
through plant-specific decision making along the lines of the Inte-
grated Safety Assessment Program (ISAP) conception.*

" Recognizing that plant-specific PRAs have yielded valuable insights
to unique plant vulnerabilities to severe accidents leading to low-
cost modifications, licensees of each operating reactor will be
expected to perform a limited-scope, accident safety analysis designed
to discover instances (i.e., outliers) of particular vulnerability to
core melt or to unusually poor containment performance, given core-
melt accidents. These plant-specific studies will serve to verify
that conclusions developed from intensive severe accident safety
analyses of reference or surrogate plants can be applied to each of
the indidivual operating plants. During the next two years, the
Commission will formulate a systematic approach, including the develop-
ment of Zuidelines and procedural criteria, with an expectation that
such an approach will be implemented by licensees of the remaining
operating reactors not yet systematically analyzed in an equivalent
or superior manner.

3. Policy for Operating License Applications for Plants Currently Under
Construction

The same severe accident policy guidance applies to applications for operating
licenses (OLs) as stated above for operating nuclear power plants along with
the following additional item. (This item also applies to any hearing proceed-
ings that might arise for an operating reactor,)

. The Commiseien intendes te reserve for i¢s own deiiberations the
reseiution of severe aceddent issues affecting piants under construe-
tieny Thereforey individwair Individual licensing proceedings are
not appropriate forums for a broad examination of the Commission's
regulatory requiremenes policies relating to evaluation, control and
mitigation of accidents more severe than the design basis (Class 9).
Simitariyy netwithetanding the Cisss 5 sceidents review requirements
for envivenmentai: hearings of the Commissionts The Commission has
announced a policy regarding Class 9 accident environmental reviews
and hearing in its Statement of Interim Policy on "Nuclear Power
Plant Accident Considerations Under the National Environmmental Policy
Act of 1969" (45 FR 40101, June 13, 1980), and expects to continue

this policy. e¢he capabiiiey of current designs or precedures (eor
aiternatives therete} The environmental issues deal essentially with
the estimation and description of the risk of severe accidents.

Thc Commission believes that considerations which Bo beyond that to the
gossiblc need for safety measures to control or mitigate severe accidents
in addition to those required for conformance with the Commission's
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