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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

March 16, 1994

Docket Nos. 50-387

and 50-388 See-

7%
Mr. David A. Lochbaum Ret
80 Tuttle Road
Watchung, New Jersey 07060

Mr. Donald C. Prevatte
7924 Hoodsbluff Run
Fogelsville, Pennsylvania 18051

Gentlemen:

SUBJECT: SUSQUEHANNA STEAM ELECTRIC STATION, UNITS 1 AND 2, SPENT FUEL POOL
COOLING ISSUE (TAC NO. M85337)

We received your letter dated January 24, 1994 and appreciate your continued
comments on the technical issues involved in the loss of spent fuel pool
cooling scenarios raised in your November 27, 1992, 10 CFR Part 21 report and
subsequent correspondence. As you know from our conversation on February 10,
1994 and from our recent transmittals of various technical documents, our
t$chnica1 review is continuing as described in the November 15, 1993 action
plan.

As discussed in the action plan, the staff is examining in detail, the
technical issues raised in your Part 21 report. However, the action plan does
not discuss the overall regulatory process governing the review of the spent
fuel pool (SFP) cooling issue, or indeed, any other technical issue raised
regarding existing plants that may be brought to the staff’s attention. The
staff felt it was appropriate to present a discussion of regulatory issues and
licensing issues as a response to your January 24, 1994 letter, rather than
wait to discuss them in the planned safety evaluation.

Enclosure 1 to this letter discusses the process used by the staff to review
technical issues with potential safety significance that arise after the plant
licensing process is completed and an operating license is issued. The

process is used by the staff in order to implement specific Commission policy

on the treatment of safety issues raised regarding existing facilities. One

key element in determining the nature of the review of any particular issue

brought to 1ight after plant licensing is the licensing basis of the facility.

While plant licensing reviews.were, and still are, conducted according to the
existing staff technical guidelines in existence at the time of the particular
licensing review, the Ticensing basis for any facility is unique. The staff

has reviewed the unique licensing basis of the Susquehanna facility, as it kéV
pertains to the issues raised in the Part 21 report, and has drawn the ph
following conclusions:

1. The offsite dose consequences for a boiling SFP event, considering a
seismic event as a causal factor, but not considering a reactor accident
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as a causal or consequent event, were analyzed by the licensee and
reviewed by the staff prior to issuance of the SSES Safety Evaluation
Report (SER) NUREG-0776, "Safety Evaluation Report Related to the
Operation of Susquehanna Steam Electric Station, Units 1 and 2." The SER
review is silent with respect to the effect or analysis of a loss of
coolant accident or other design basis event on the ability to meet the
"postulated accident" requirements of General Design Criteria (GDC) 61.

2. Pursuant to 10 CFR 50.109, modification of the design approval for a
facility which results from the imposition of a regulatory staff position
that is new or different from a previously applicable staff position
constitutes a backfit. NUREG-1409, "Backfitting Guidelines," provides
guidance on implementation of 10 CFR 50.109 and amplifies the term
"applicable staff position" to include positions taken by the staff in
issuing the plant license.

3. The operating license SER for Susquehanna stated that the SFP cooling
system complied with the guidance of Regulatory Guide (RG) 1.13 and met
the requirements of GDC 61.

4. Therefore, the link between loss of SFP cooling events and design basis
loss of coolant accidents (LOCA) and/or loss-of-offsite power (LOOP)
events postulated by the authors of the Part 21 report cannot be
considered within the original licensing basis of SSES.

5. Similarly, the operating license SER noted that the offsite dose
consequences of a boiling SFP following a seismic event were below the
* guideline values of 10 CFR Part 100 and the 1.5 Rem thyroid guideline of
RG 1.29. Nevertheless, in the SER, the staff specifically linked the
acceptability of the nonseismic Category I SFP cooling and cleanup system
to the existence of a seismic Category I standby gas treatment system
(SGTS) that met the recommendations of -RG 1.52.

6. Therefore, the ability of the SGTS to ventilate the fuel handling area
during a boiling SFP event following a seismic event is considered within
the existing licensing basis of the facility.

A detailed description of the licensing basis review is contained in
Enclosure 2.

The staff noted your suggestion that the NRC require Pennsylvania Power and
Light Company to develop a justification for interim operation of the
Susquehanna facility. As described above, the staff has concluded that the
LOCA and/or LOOP with boiling spent fuel pool scenarios raised in your Part 21
report are beyond the licensing basis of the Susquehanna facility. The staff
is currently evaluating the SFP cooling complex at Susquehanna in light of the
issues you raised. The staff has determined that, while this review is taking
place, there is no undue risk to the public due to the Tow probability of the
concurrent events leading to pool boiling during a loss of coolant accident
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with or without a loss of offsite power. Therefore, the staff does not feel a
justification for continued operation is necessary for the issues raised in
the Part 21 report.

The staff has concluded that the boiling of both spent fuel,pools following a
seismic event is part of the Tlicensing basis of the Susquehanna facility. In
a letter dated March 7, 1994, the staff requested that the Ticensee provide an
evaluation of the performance of the standby gas treatment system in light of
this Ticensing basis event. Should the licensee’s review determine that the
standby gas treatment system is unable to perform as specified in the
licensing basis, the Ticensee would be required to take certain actions
required by the regulations. These required actions, including development of
a justification for continued operation if appropriate, are described in
Generic Letter 91-18, "Information to Licensees Regarding Two NRC Inspection
Manual Sections on Resolution of Degraded and Nonconforming Conditions and on
Operability." We have included a copy of Generic Letter 91-18 as Enclosure 3.

We want to reiterate our appreciation of your efforts to bring these issues to
our attention and your continuing comments on the technical issues. If you
have any questions on the staff position discussed above or comments on
additional issues, please do not hesitate to contact me at 301-504-1428.

Sincerely,

S/
JoséLh W. Shea, Project Manager
Project Directorate I-2
Division of Reactor Projects - I/II
Office of Nuclear Reactor Regulation

Enclosures:

1. Discussion of Regulatory Process
for Review of Potentially Safety
Significant Information

2. Design and Licensing Basis for
Loss of Spent Fuel Pool Cooling
Events at Susquehanna Steam
Electric Station

3. Generic Letter 91-18

cc w/enclosures:

Mr. Robert G. Byram

Senior Vice President-Nuclear

Pennsylvania Power and Light

Company
2 North Ninth Street ‘ i L
Allentown, Pennsylvania 18101
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with or withouf a loss of offsite power. Therefore, the staff does not feel a
justification for continued operation is necessary for the issues raised in
the Part 21 report. .

The staff has concluded that the boiling of both spent fuel pools following a
seismic event is part of the Ticensing basis of the Susquehanna facility. In
a letter dated March 7, 1994, the staff requested that the licensee provide an
evaluation of the performance of the standby gas treatment system in light of
this licensing basis event. Should the licensee’s review determine that the
standby gas treatment system is unable to perform as specified in the
licensing basis, the licensee would be required to take certain actions
required by the regulations. These required actions, including development of
a justification for continued operation if appropriate, are described in
Generic Letter 91-18, "Information to Licensees Regarding Two NRC Inspection
Manual Sections on Resolution of Degraded and Nonconforming Conditions and on
Operability." We have included a copy of Generic Letter 91-18 as Enclosure 3.

" We want to reiterate our appreciation of your efforts to bring these issues to
our attention and your continuing comments on the technical issues. If you
have any questions on the staff position discussed above or comments on
additional issues, please do not hesitate to contact me at 301-504-1428.

Sincerely,

Jos pQ%ﬁ%ihea,Project Manager
Project Directorate I-2

Division of Reactor Projects - I/II
Office of Nuclear Reactor Regulation

Enclosures:

1. Discussion of Regulatory Process
for Review of Potentially Safety
Significant Information ‘

2. Design and Licensing Basis for
Loss of Spent Fuel Pool Cooling
Events at Susquehanna Steam
Electric Station

3. Generic Letter 91-18

cc w/enclosures:

Mr. Robert G. Byram

Senior Vice President-Nuclear

Pennsylvania Power and Light
Company

2 North Ninth Street

Allentown, Pennsylvania 18101
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ENCLOSURE 1

DISCUSSION OF REGULATORY PROCESS FOR REVIEW OF
POTENTIALLY SAFETY SIGNIFICANT ISSUES

RAISED SUBSEQUENT TO LICENSING

1.0 INTRODUCTION

This document provides a general description of how potentially safety
significant information related to existing licensed reactor facilities is
reviewed and processed by the Nuclear Regulatory Commission (NRC) staff. The

grocess is traced from its legislative foundation through NRC staff guidance
ocuments.

2.0 INITIAL LICENSING PROCESS

Title 10 of the Code of Federal Regulations (10 CFR) contains the rules and
requirements instituted by the Commission to ensure that the legislatively
mandated missions of the NRC are achieved. For the existing population of
power reactors, requirements pertaining to the domestic licensing of nuclear
production and utilization facilities are detailed in Part 50 of the
Commission’s regulations (10 CFR Part 50). The regulations define the types
of facilities for which a Commission license is required (10 CFR 50.10),
describe the types of information required from applicants for licensing
consideration (10 CFR 50.30 through 50.34) and contain provisions for issuance
of a Ticense upon determination that an application meets the standards and
requirements of the Atomic Energy Act of 1954 and the Commissions regulations
(10 CFR 50.57).

Appendix A to 10 CFR Part 50, "General Design Criteria for Nuclear Power
Plants," (GDC), describes the principal design criteria that apply to those
facility systems, structures and components that provide reasonable assurance
that the facility can be operated without undue risk to the health and safety
of the public. Applicants for construction permits are required by 10 CFR
50.34 to provide information on their principal design criteria and the design
bases for the proposed facility as well as information on the relationship
between the principal design criteria and the design bases. Applicants for
operating licenses are required by 10 CFR 50.34 to submit a final safety
analysis report that includes information on the design basis of the facility
and presents a safety analysis of the structures, systems and components of
the systems as a whole.

In reviewing a prospective licensee’s application, the staff uses various
guidance documents to evaluate the information provided in the application
against the Commission’s requirements, including for example, the GDC
requirements. The various staff review guidance documents have evolved over
time. Currently, systematic review guidance is contained in NUREG-0800,
"Standard Review Plan” for the Review of Safety Analysis Reports for Nuclear
Power Plants," (SRP). The SRP contains a general step-by-step approach that
the review staff employs to provide reasonable verification that the
applicable safety criteria have been met.

Staff review of a particular application is completed when the staff







determines that, based on the guidance provided in the SRP and other
applicable technical documents (such as Branch Technical Positions and
Regulatory Guides), the proposed facility meets all applicable Commission
regulations or that the applicant has provided adequate justification for
relief or exemption from specific regulations. In addition to the staff
review, the Atomic Energy Act requires that a public hearing be held before
issuance of a construction permit for a nuclear power plant. Additional
hearings, although not mandatory, were held during the operating license
review process for most existing nuclear power plants. The hearing process
ensures that properly raised and admitted issues and concerns related to a
specific application are aired and evaluated. The licensing process also
provides for review by the Advisory Committee on Reactor Safeguards (ACRS).

Based on the determination that the facility meets the applicable regulations,
the Commission can make a finding that there is reasonable assurance that
proposed facility can be operated without endangering the health and safety of
the public. Based on the finding of reasonable assurance of no undue risk to
the health and safety of the public, as well as certain other findings related
to the technical and financial qualifications of the applicant and ‘ :
environmental considerations, the Commission may issue an operating license.

The NRC recognizes that the review process remains an evolving one. At times,
new technical information may come to light that was not considered during the
licensing review. For example, the 1979 accident at Three Mile Island :
revealed previously unconsidered weaknesses in the design of licensed
reactors. After review of the technical details of the Three Mile Island
experience, the Commission implemented new requirements to improve safety at
power reactors. The TMI-related requirements were compiled and set forth in
NUREG-0737, "Clarification of TMI Action Plan Requirements." The new
requirements were applied, as appropriate, to operating facilities and
facilities under construction.

3.0 SEVERE ACCIDENT POLICY STATEMENT

As the population of operating reactors matured and after the bulk of the
post-TMI requirements were implemented, the Commission sought to establish a
more methodical and more predictable approach to evaluating future issues that
might develop regarding the continued safe operation of existing reactors.
That approach is described through a series of Commission policy statements,
revised regulations and staff practices.

The Commission issued a policy statement entitled "Policy Statement on Severe
Reactor Accidents Regarding Future Designs and Existing Plants" (Attachment 1)
published in the Federal Register on August 8, 1985 (50 FR 32138). In that
statement, severe accidents are defined as those in which substantial damage
is done to the reactor core whether or not there are serious offsite dose
consequences. With regard to existing reactors, the Commission made the
following statements:




"On the basis of currently available information, the Commission
concludes that existing plants pose no undue risk to public health and
safety and 'sees no present basis for immediate action on generic
rulemaking or other regulatory changes for these plants because of
severe accident risk." .

and

"... the Commission’s policy for operating reactors includes the -
following guidance:

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

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

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 the
conventional practice of issuing Bulletins and Orders or Generic Letters
where modifications are justified through backfit policy..."

In other words, the Commission established that plants which had been found to
meet the Commission’s existing requirements posed no undue risk to public
health and safety. The policy statement establishes a clear 1ink between a
determination that a plant meets existing requirements and the position that a
plant poses no undue risk. The Commission specifically reiterated this point
in a Staff Requirements Memo (SRM) dated June 15, 1990 (Attachment 2). In
that SRM, the Commission stated:

"... the presumption is that compliance with our regulations provides

adequate protection. The converse, however, is not true, i.e. adequate
protection does not necessarily require compliance with the body of our
regulations.”

¥

4.0 BACKFIT PROCESS

As discussed above, the severe accident policy statement made reference to the
backfit process. The Backfit Rule, 10 CFR 50.109, defines what staff actions






are considered backfits and imposes requirements on the staff for evaluation
and documentation of backfits. More detailed guidance on implementation of 10
CFR 50.109 is spelled out in NUREG-1409, "Backfitting Guidelines" (Attachment
3). The backfit rule states: .

"Backfitting is defined as 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; any of
which may result from a new or amended provision in the Commission rules
or the imposition of a regulatory staff position interpreting the
Commission rules that is either new or different from a previously
applicable staff position..."

NUREG-1409 provides further guidance on what constitutes an applicable staff

position. An applicable staff position is a requirement or position already

specifically imposed on or committed to by a licensee. Such positions include

NRC staff positions that are documented explicit interpretations of more

general regulations and are contained in documents such as the Standard Review
51??, branch technical positions, regulatory guides, generic letters and
ulletins.

The baseline determination that a plant meets Commission requirements is
documented in.the operating license safety evaluation for a facility and is
itself an "applicable staff position". That determination results from the
review of the licensee’s application and is performed in accordance with the
staff review guidance available at the time. Should information that was not
considered during the design review subsequently come to light, the staff must
follow the requirements of the backfit rule as it evaluates the new
information.

The Backfit Rule and NUREG-1409 describe the three situations in which the
staff may pursue a backfit and impose conditions and requirements for each of
those situations. In two of those situations, referred to as "compliance
bgckgitE; and "adequate protection" backfits, the staff is required to impose
the backfit. .

Compliance backfits are modifications determined by the staff as necessary in
.order for the facility to meet existing requirements or commitments ( i.e. the
existing licensing basis). In this case, the staff is required to prepare a
documented evaluation that the modification is necessary to bring the facility
into compliance with its license, with the rule and orders of the Commission

or with Ticensee’s written commitments.

The staff may also require a backfit if a modification goes beyond the
existing licensing basis, but is determined to be necessary to ensure adequate
protection of the public health and safety. In this case, the staff is
required to prepare a documented evaluation and finding on the basis for
invoking the adequate protection principle. The staff and the Commission have
had extensive discussions on what constitutes adequate protection. In SECY-

v
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89-102, "Implementation of Safety Goal Policy" (Attachment 4), the staff
comments on the usefulness of establishing a more workable definition of
adequate protection but makes it clear that specific quantitative tools alone
are not necessarily the appropriate measure of "adequate protection." The
Commission responded to SECY-89-102 in the SRM dated June 15, 1990. In that
SRM, the Commission stated:

"The Commission believes that ’adequate protection’ is a case-by-case
finding based on evaluating a plant and site combination and considering
the body of our regulations....It is not necessary to create a generic
definition of adequate protection..."

An extensive discussion of the concept of adequate protection is provided in
the supplementary information accompanying the June 1988 change to the Backfit
Rule (Attachment 5). Those discussions are consistent with Commission
statements made in the June 15, 1990 SRM and confirm that adequate protection
must be determined on a case-by-case basis and with a substantial reliance on
engineering judgement.

Finally, the staff may require a backfit if a modification is deemed
necessary, not for compliance or for assurance of adequate protection, but
because it would provide a substantial increase in the overall protection of -
overall publice health and safety and is a cost-justified safety enhancement.
In this case, the staff must prepare a detailed regulatory and cost-safety
benefit analysis of the proposed modification. ’

When new information is brought to 1ight after issuance of a particular plant
license, the staff must first clearly establish and articulate the existing
licensing basis of the facility. As described in previous paragraphs, the
licensing basis is limited to statements made by the staff or commitments made
by the licensee in licensing documents (FSAR, SER etc.). In cases where there
is conflict or confusion between the licensee’s FSAR and the staff’s SER, the
staff’s SER establishes the licensing basis.

If a review of the licensing basis determines that the new information falls
outside the scope of the existing licensing basis, the staff must judge
whether action is necessary to ensure the adequate protection of the public
health and safety. As discussed above, the fact that new information falls
outside of an existing licensing basis or may not be addressed by existing
regulations does not mean that adequate protection is not provided. In
reviewing issues that fall outside of an existing licensing basis or that are
not addressed by existing regulations, the staff considers all related
information in evaluating protection of public health and safety, including
probability and consequences of related events. During such a review, the
staff must consider the ability of all existing facility systems, structures
and components, operating under expected or realistic conditions, to provide
continued protection of the public health and safety. ’

If no action is required for continued assurance of adequate protection of the
public health and safety, the staff can pursue the regulatory initiative to







determine if any cost-justified safety enhancement which would provide a
substantial increase in protection of the public health and safety is
possible. General guidance on safety benefits is given in the Commission’s
Safety Goal Policy Statement (Attachment 6). In the Safety Goal Policy
Statement , the Commission adopted qualitative safety goals, supported by
quantitative health effect objectives for use in the regulatory decision
making process. The staff and Commission have worked since the issuance of
that policy statement to develop an appropriate and workable implementation
process for those goals. The staff’s and Commission’s discussions are
presented in a'number of documents including SECY-89-102, "Implementation of
Safety Goal Policy," the SRM dated June 15, 1990, SECY-91-270, "Interim
Guidance on Staff Implementation of the Commission’s Safety Goal Policy,"
(Attachment 7) and an SRM dated February 21, 1992 (Attachment 8). One cited
measure of safety benefit is a postulated reduction in core damage frequency
(CDF). SECY-91-270 provides general guidelines on the magnitude of CDF
reduction appropriate for triggering further review of cost-benefit. It is
clear from all of the above documents, however, that while cost benefit/
safety benefit analyses are considered on a plant specific basis, specific
quantitative safety goals are not to be used in individual plant licensing
decisions. Rather they are to be applied to generic regulatory initiatives.

5.0 SUMMARY

The staff seeks to evaluate any information with possible safety significance
that is brought to its attention. When that information is brought to light
subsequent to the Ticensing of a particular facility, the staff must conduct
its review within the context of the backfit rule. While the backfit rule
does not restrict the scope and depth of the staff’s review for any one issue,
it imposes requirements on the staff for implementing any initiatives that may
develop from the review of that information. For reviews that fall outside of
the existing licensing basis for a particular facility, the staff must
determine if adequate protection of the public health and safety is still
assured. In making that determination, the staff must use a variety of
quantitative and qualitative tools at its disposal. Such tools can include
probabilistic as well as deterministic models, consideration of existing
safety and non-safety systems and consideration of operator action to mitigate
the potential safety consequences contained in the new information.

Attachments

1. Policy Statement, "Policy Statement on Severe Reactor Accidents Regarding
Future Designs and Existing Plants," published in the Federal Register on
August 8, 1985 (50 FR 32138)

2. Staff Requirements Memo, dated June 15, 1990, Subject: SECY-89-102-
Implementation of the Safety Goals

3. NUREG-1409, "Backfitting Guidelines," dated July 1990






Attachments (cont’d)

4.

SECY Paper, SECY-89-102, "Implementation of Safety Goal Policy," dated
March 30, 1989

Final Rule, "Revision of Backfitting Process for Power Reactors," dated
May 31, 1988

Policy Statement; Correction and Republication, "Safety Goals for the
Operation of Nuclear Power Plants; Policy Statement; Correction and
Republication," published in the Federal Register on August 21, 1986
(51 FR 30028) ' .

SECY Paper, SECY-91-270, "Interim Guidance on Staff Implementation of the
Commission’s Safety Goal Policy," dated August 27, 1991

Staff Requirements Memo, dated February 21, 1992, Subject: Briefing on
Status of Safety Goal Policy Statement (SECY-91-270), 10:00 A.M., Friday, .
January 17, 1992, Commissioners’ Conference Room, One White Flint North,.
Rockville, Maryland (Open to Public Attendance)
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NUCLEAR REGULATORY
COMMISSION

10 CFR Part 80

Policy Statement on Severs Reactor
Accldents Regrrct'~2 Eutyrs Desligns
and Existing Plants .

AOINCY: Nuclear Regulatory
Coramission.

ACTION: Policy statement, °t

>

SUMMARY: This stalement describes the
policy the Commission intends to use to
resolve safety issues related o reaclor
accidents more severe than design basis
accidents. [ts main focus is on the
crileris and procedures the Commission
intends to use 1o certify new designs for
nuclear power plants. This policy
slatement {s & revision of the “Proposed
* Commission Policy Statement on Severe
Accidenls and Re(aled Views on
Nuclear Reactor Regulation™ that was
published for comment on April 13, 1983
(48 FR 16014). An advance noticeof '
proposed rulemaking. “Severe Accident
Design Criteria,” published on October
2, 1980 (45 FR 65474) is being withdrawn
by a notice published elsewhere in this
leiue.
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. 20558, Telephone: (301) 482-7308.
SUPPLEMINTARY INFOAMATION: This

* policy statement sets forth the

Commission’s Intentions for rulemakings
and other regulatory sctions for
resolving salety issues related to reactoe
accidents more severe than design basis
accidents. The main focus of this
slatement {s on declslornrprocedures
involving staff approval-or, optionally,

Lommission certificallon of new
standard designs for nuclear power
plants. 11 also provides guidance on
decision and anslytical procedures for
the resolution of severe accldent issues
for other classes of future plants and for
existing plants {operating reactors and
plants under construction for which an
operating license has been applied).
Severe nuclear accidents are those in
which substantial damage is done to the
reactor core whether or not there are
serious offsite consequences. On ..
October 2. 1880, the Commission lssued
an advance notice of proposed -
rulemaking, “Severe Accident Design
Criteria,” that tnvited public comment
on long-lerm proposals for treating
severe accident Issues (45 FR 85474). By
anothet notice published elaewhere in
this Issue the Commission Is

withdrawing this advance notice of
proposed rulemaking.

This policy statement Is & revision ol
the "“Proposed Commission Policy
Statement on Severe Accidents and
Related Views on Nuclear Resctor
Regulation™ published for public
commen! on Apnil 13, 1983 (48 FR 16014).
Twenty-six letters of comment on the .
proposed policy statement wers
received. The nuclear industry generally
supported the proposed policy statement
and suggested several modifications.
Much of the criticism of the proposed
policy statement by environmental

roups and other inlerested persons

ocused on a perception of over-reliance
on probabilistic risk assessment,
especially when coupled with the
Commission's “Salety Goal
Development Program’ (48 FR 10772
Mazrch 14, 1983). The Policy Statement
was revised as s 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 Aclion Plan (NUREG-
0660 and NUREC-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 and safety
and sees no present basis for immediate
ccggn on g:geric m{lem&kln; c;r other
regulatory changes {or these plants
because of severs accident risk. The
Commission has ongoing nuclear safety
programs that include: tae resolution of
new and several other Unresolved
Safety lssuss and Generic Salety Isyuss;
the Severe Accldent Source Term
Program; the Severs Accident Research

Pro?'un; oparating experience and dats ,
evaju

ation regarding fallure of certain
Engineered Safety Features and safety-
related equipment. buman 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. Should significant new
safety information become available,
from whatever source, (o questioa the
conclusion of “no undue risk,” then the
technical fssues thus identified would be
resolved by the NRC under its backfit
policy and other existing procedures,
{ncluding the goulbilhy of generic
rulemaking where this is justifiable.

' Documents reflerenced (n this Policy Staterrem
sre avsiladle for tnspection ot the NRC's PobiRt
Document Room. 1717 H Suwel NW, Washlagton,
DC.

One Important source of new
tnformation Is the experience of NRC
and the nuclear induslry with plant-
specific probabilistic risk assessments.
Each of these analyses, which provide a
detailed assessment of possible accident
scenarios, has exposed relatively unique
vulnerabilities to sever€ accidents.
Generally. the undesirable risk from
these unique features has been reduced
to an acceptable level by low-cos!
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
formsulate an integrated systematic
spproach to an examination of each
nuclear power plan! now operating or
under construction {or possibly
significant risk contributors that might
be plant specific and might be missed
abaent & systematic search. Following
the development of such an approach,
an analysis will be made of any plant
that has not yet undergone an
appropriale examination and cost-
effective changes will be made, If
needed, to ensure that there is no undue
risk to public health and safety. In
Implementing such a systematic
approach. plants under construction that

‘have not yet received an Operating

License will be treated essentially the

same as the manner by which operating
reactors are dealt with. That is to say. a
plant-epecific review of severe accident
vulnerabilities using this approach is not
considered to be necessary to determine
adequaste safety or compliance with .
NRC safety regulstions 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
certilying a new standard plant design—
an approach the Commission strongly
sncourages for future plante—the Policy
Statement alfirms the Commission’s
belef thst a new design for a nuclear
power planl can be shown to be
acceptable for severe accident concerns
If it meets the following criteria and

| requirements: .

¢ Demonstration of complisnce with
tbe procedural requirements and cnienas
of the current Commission regulations,
including the Three Mile Island
requirements for new plants as reflected
tn the CP Rule [10 CFR 50.34(/). 47 FR
208); .

* Demonstration of technical
‘resolution of all applicable Unreso!ved
Safety Issues and lEe medium. and n 2%
priority Generic Safety lssues. inz..:2 =g

8 special focus on assuring the
reliability of decay beat removal

» (
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systens and the reliabllity of both AC
and DC clecricu] supply systemss

¢ Completion of a Probaebilistic Risk
Assessnent (PRA) and consideration of
the servere accident vulnerabilities the
PRA exposes along with the Insights
thet it may add to the assurance of no
ungue risk to public health and safety:
an

» Completion of a stafl review of the
desigr with » conclusion of safety
acceptability using an approsch that
strosves deterministic engineering
analysis and jodgment complemented
by PRA.

Custom designs that are variations of
the present generation of LWRs will be
reviewed in future construction permit
spplications under the guldelines
{dentified for approval or certification of
standard plant designs.

Because this policy slatement s fuat
one part of a larger program. including
the Severe Accident Research Program,
for resalving severe accident {ssues, the
NRC stafl s publishing concurrently
with this Policy Statement a report oo
“NRC Policy on Fulure Reactor Designa:
Declsions on Severe Accident lasues
Nuclear Power Plant Regulation™
{NUREG-1070). In this report the Policy
Sretemepnt (g renrinted along with other
information and sppendices that provide
perspective on the developmant and
Implementation of this policy and bow it
relates {0 other features of the Severe

. tcldem Program. A copy of NUREG-
1070 will be available for Inspection at
the Commi{ssion's Public Document

=* *~Room, 1717 H Street NW., Washington,
D.C. Copies of NUREG-1070 may be
purchased by calling (202) Zr5-2000 or
(202) Z73-2171 or by writing o the
Superintendent of Documents, U.S.
Govemment Priating Off.cs. P.O. Box
37082, Washington. D.C. 20013-7082 or
the National Technical Information
Service, Department of Commercs, 5288

. Port Royal Road, Springfield, VA 22161,

Policy Statement
A. Introdiction

th;ml:ohu::'&? severe accikdent Iu;;n n
s temeut s proptad by the
slafTs judgment tbat accidents of this
class, which are the substantial
coversge of design bests events,
constitute tbe major risk o the public
sssociated with radicective relassee
from nuclesr pawst plant accidents. A
fandamental of the
Commission’s severe sccident policy bs
that the Cosnmaission infends to take all
reascaable steps %0 reduce the chances
of occurrencs of & severe accident
involving substantial damage 4o the
reactor core and 10 mitigate the

consequences of such an accident
should one occur,

On April 13, 1983, the U.S. Noclear
Regulstory Commission besued for
public commen) » “Proposed ,
Comruission Policy Statement on Severe
Accidents and Related Views on
Nuclear Resctor Regulation™ {48 FR
16014). The public comments bave been
reviewed, and, on the baais of further
study and consultation, the Commission
{s {ssuing the present Palicy Statement
as a guide 10 regulelory decision making
on the treatment of severe sccident
issues for existing and future nuclear
reactors ? with special focus on
procedures for stafl approval or,
optionally, Commission certification of
new standard plant designs.?

tn line with {ts legislative mandate to
ensure that nuclear power plants should
pose no undue risk to public health and
salety, the Commission has examined
an extensive range of technical {ssues |
relating to sever= accident risk that have
been Identified since the accident at -
Three Mile Island. Pollowing
{mplementation of numerous
modifications of plant design and
regulatory procedures as developed
through the TM1 Action Plan (NUREG-
0000 and NUREG—0737) and other
Commlsston deliberstions, the
Commrtssion concludes (based on
current informstion and analyses) that
existing plants do not pore an andue
level of risk to the public. On this basis,
the Commisslon feels there is no nted
for immediate ection on feneﬂc
rulema or other regulstory changes
for theve plants becavse of severe
accident risk. However, the occrrence
of a severs sccident is more likely at
soms plants than st others. At each
plant there will be systems. componeants
or procedures that sre the most
significant contrfbutors to severe
accident risk. The totent of this policy
stalement is to provide ulilities with
basis for development of Commission
guidance that will aBow identification of
these contributors and development of
the appropriate course of action. as
needed (o asvure scceplable marging of

The lorm “wucienr revctor” b seumonty veed o0
8 synewym jor & suciesr powur pleni which, fa

doorgn spprevels (1.8, 0 POA or PDA) would be
jesvad falivwring the completion of %he sadl's review

saflely. In all cases, the commitment of
utility management to the pursuit of
excellence [n risk management is of

* critical Importance. The term “risk

menagement” includes accidenl
prevention, sccident management la
curtail or retard its progression. and
consequence mitigation to further limit
11s ellects on public health and safety.
The Coemission plans to formulate an
approach for a systematic safety
examinstion of €xisting plants to
determine whether particular accident
vulnerabilities ate present and what
cost-effective changes are desirsble to
ensure that there is no undue risk to
public health and salety. In
implementing such a systemstic
approach, plants under construction that
huve not yet received an Opersating
License will be treated essentially the
same a3 the manner by which operaling
resctors sre dealt with, That is to say. a
plant-specific review of severe sccident
vulnerabilities using this approach is not
considered 1o be necessary to determine
adequate safety or compliance with
NRC salety regulations undet the
Atomic Energy Act, or to be & necessary
or rouline part of an Operaling License
review for this class of plants.

‘The maln purposes of this Policy
Statement follow:

¢ To clarify the procedures and
requirements for licensing & new nuclear
plant; .

¢ To re-examine the need for the
generic rulemaking proceeding
contemplated {n the TMI Action Plan
commitment (NUREG-0660, Task .B8)
on degraded core accidents. curently
referred to as severe nuclear reactor
accldents;

¢ To avoid wanecessary delays of
plants now under construction;

¢ To close out for now severe
accident isaues for existing plants (those
in operation and under construcuon)
without mposing further backfits unless
this can be justified by new safely
information: and,

¢ To achieve improved stabllity and
predictability of reactor regulaton tn e
manner that would meri! improved
public confidence in ocr regulatory
decision making.

The policies ted In this
statement will lsad to amendment of
NRC regulations, standard review plans
for licensing astions, or other decision
procedures and criteria as part ol NRC's
ongoing Severe Accident Progrem This
Policy Statement makes allowance for
soch changes ap the resull of the
development of new safety information
of significance for dealgn and opersting
procedures.
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In accordance with the activities,
views, and policy developments
discussed in this policy Statement, the
Commission believes that it Is possible
to complete its ongolng reviews of new
plant designs with an expectation of
fully relolvin& the severe accident
questions {n the course of the review.
This belief Is predicated on the
availability of results from the ongoing
NRC, Industry Degraded Cors .
Rulemaking Program {IDCOR), end
vendor research and insights from the
Zion. Indian Polnt, Limerick, and other
risk analyses. The review of standard
designs for future CPs provides
Incentive to Industry to address severs
accident phenomena. Indeed. since July
1983, the stall has completed the
reviews and has issued Final Design
Approvals (FDAs) for two standard
designs (Ceneral Electric Company's
BWR/6 Nuclear Island Design, GESSAR
11: and Combustion Engineering
Incarporated's System 80 Design.
CESSAR). A severe accident review by

= the NRC stafl of the GESSAR 1l design
for forward referenceability s nearly
complele. 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/00. In
January 1884, the NRC found the
RESAR-SP/90 spplication for a
Preliminary Design Approval acceptable
for docketing and in May 1684 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!s assumed in this Policy Statement
that, over the next 10 to 18 years, utility
ahd commercial interest In the United
States will focus on advanced light
waler resclors tha! involve
Improvements but are essentially based
on the technology that was
demonastrated in the design,
constraction, 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 tha! might be
demonstrated during or beyond that
time period. Indeed. the Commission
sncourages the development.and
commercialization of any standard
designs that might realize safety
benefits, such as those achleved through
greater slmplicity; slower dynamic
response (0 upset conditions involving
accident precursor events; passive heat

»

removal for loss-of-coolant accidents;
and other characteristics that promots
mors efficient construction, operation, .
and maintenance procsdures to enbance
safety, reliability, and economy.

B. Policy for New Plant Applications
1. Introduction

No new commercial nuclear resctors
bave been ordered In the United States
slnce December 1978 However, the
Commission has recefved several
applications for reference design
approvals thet are currently under
review. A reference design is one of the
options {n the CommIssion‘s
standardization policy. When approved
by the NRC stafl, 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 OL
reviews, the NRC staff would not
duplicate that portion of its review
encompassed by its reference design
approval. Therefore, even Ln the absence
of new CP applications. in order to
provide guldelines for the current -
reference design reviews, the
Commission has recognized the need to
promptly establish the criteria by which
new designs can be shown to be
acceptable {n meeting savere accident
concerns. The Commisaion now believes
that there exists an adequate basis from
which to establish an appropriate set of
criteria, This belief {s supported by
current operaling reactor experienca,
ongoing severe accident research, and
insights from a variety of risk analyses.
The resultant criteria and procedural
requirements are listed below.

2 Criteria and Procedural Requirements

The Commission believes that a new
design for & nuclear powar plant (as
wellasa %r:poud custom plant) can be
shown to be acceptable for severs
accident concerns if it mests the
following criteria and procedural )
requirements: .

8. Demonstration of compliance with
the procedural requirements and criteria
of the current Commission regulations,
Including the Three Mile lsland
requirements for new planta as reflected
In the CP Rule {10 CFR 50.34(0));

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 severs accident vulnerabilities the

PRA exposes along with the insights
that |t may add to the assurance of no
ungue risk to public health and safety:
an

d. Completion of 3 staff review of Lhe
design with a conclusjon of safety
acceptabllity using an approach that
stresses deterministie #ngineering
analysis and judgment complemented
by PRA. -

« The fundamental criteria listed alove
apply to the stafl's review of any new
design. In addressing criteria (b) and (c).
the applicant for approval or
certification of e reference design shall
consider a e ol alternatives and
combination of alternatives to address
the unresolved and generic safety issues
and to search for cont-effective
reductions In the risk from severe
accidents. No cost-benefit standard has

. currently been certified by the

Commission. although one bas been
proposed for trial use (NUREG-0880,
Rev. 1). Such a standard. Uf 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 explaln In

more detall how these criteria-are to be .

applied to the various types of reviews
that the staff may encounter. It Is
Intended that s new design would
satisfy each of the fundamental criteria
listed above before fina/ approval or
certification. It Is recognlzed. bowever,.
that a new design can ?o through
different stages or levels of approval
before receiving this final approval or
certification. For example, a reference
design can obtsin a Preliminary Design
Approval (PDA) and then & Final Design
Approval (FDA). The unlque
clrcumstances of each design review
will, therelore, require fexibllity In ths
spplication of the criteris Lsted above.
In particular, the iming of the PRA
requirement may differ conslderably
from one review lo another. In addition.
the licensee Is required to enswre that
the intent of the safety requirements 1s
accomplished during procurement
construction end operation.

It 1s recognized that there ars &
diversity of PRA methods. These will

- continue to undergo evolutionary

developmant as the results of researca
programs and reliabllity data ftrom
opersting reactors become avauad.e and
as Innovative uses of PRA (n safety
decision contexts suggest better ways o
achieve the benefits of these methocs
while guarding against thelr limitatz~s
or improper uses. While leamning cruves
of these kinds will likely continue .z &

L T T TR
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decade or more, it would nevertheless
b= mrnetrostive to comeobdnte this
experience at various stages of FRA
developmen! and wtilization. At the
present stage of development, 8 mmber
g{ yoli&n‘:u of PRAs have been

emonstre especially in dentifying:
(1) Thoee contribetors to servere
accident rlak that are clearly dominant
and hence noed to be examined for cost-
sffective risk reduction mesrures end (2)
those aorident tha! are
clearly Insignificant risk contributors
and can therefore be pradently
dirmisoed. In-betwoen cuses are more
problematic.

Accordingly, within 18 months of the
publication of this severe accident
statement, the stall will lssoe guidence
on the form, purpose and rote that PRAs

* are to play (n severe accident analysis

and decision making for both existing

and future plant designs end what

minimom criteria of adequacy PRAs
should meet. Prom experience to date, #t
is evident that PRAs could serve as a
bighly useful tool in assessing the risk.
reduction poterrtia! and cost.
effectiveness of & mmber of iImeginstive
design options for pew plants in
comparison with design features of
existing plants. The PRA guidance will
describe the te combination of
deterministic and probabllistic

* considerations as & basts for severe

accident decislons.
* The proposed Commivsion Policy
Statement on Severe Accidents lssucd

.~ 00 April 13, 1963 recognizes the need for

striking s belance between accident
revention aad mitiga

paxt mﬁa;{of p}mmto mitigate the
consequancey of core-melt accidents,
the commdssion will strike a bulance
between accident prevention and
consequence mitigation excomp
actions that improve understanding
containment bullding {atlure
charecieristics and fextures or
eme sctions that decrease the
likelihood of contatnment building
[allures. Although not spectfically

designed to sccommodate all of the °

hoﬂ;l:;nv&unmcn:{ from the
complete spectrum of severe accidents,
they can contain & large fraction of the
radiological inventory from & portion of
the spectrum of such severe sccidents.
For example, lerge, dry contafnments
gny be tdﬁdm&ydap-bdlc duﬂd,ptin{z
¢ consequences of & wide spectrum o
core-melt sccidents: bence, forther
requirements may be wmecessary or, ot
most, upgrading current requirements to
gain limited tmprovements of thelr .
axisting capedility mzy be pecessary.

The Commlission expects that these
matters will comtinue to be subfects for
stody (e.g., in the NRC research program
and In futther plant-specific studies such
as the Zion and Indian Point
probabilistic risk assesgments).

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 conta{nment strength is an
important feature o be considered in
such &5 analysis, credits should also be
given W the Inherent anergy and
radlonuclide absorption capabilities of
the various as well as other
design features that limit or contol
combustible gases.

It s cloar that core-melt accident
evalwations and containment fallure
evaluations should cootinue Lo be
performed for a representative sample
of operating plants and plants undes

designs. These studies should improve
our understanding of the containment
loading and fallure charscteristics for
the various clasecs of facilities. The
analysss should be as realistic as
possible and should bd\édc. where
appropriate, dysamic and static
loadings from combustion of kydrogen
and other combustibles, static pressure
and experature loedings fram steam
and non-condemsibles, besemat
penetration by core-melt materizls, and
effects on seroeots on sngineered selety
features. A cleriBcation of containment
periormaance expectations will be made
including & decisicn on whether to
establish sew performance criveria for
coptainmant systeras and, H so0, what
these should bs. .
The Comraiesion also recognizes the
Importance of sech posential
contriboions 10 severe accident riek as
human cs and se .The
{ssues of both fnsider and
sabotage threats will be
ml dud.btbcmm;:lncﬁab!e.
smphesized e¢ spoct
considerations in the design and In the
rating procedures developed for new
Emu.mewht.tbceﬂ’ecthmenof
umes performence will be smphastxed
lda;dcllmmd:pcttkz:mdm

patd to the xegative tmpact of human
P“irl its o:ndlﬂy positive sk as
well a9 its pot

contributien to behing or lmiting the
consequences of severe accident
progression. Derign faxtures should be
smphasired that reduce the risk of easly
contstrmment failure, thus providing more
time for the positive contributions of
operstor performance {n curtafling

severe accident consequences, Also,
design features should be given special
aftention that serve o decrease the role
of haman error (o the sequence of events
leading to the Initiation or aggravation
of core degradation. In particular,
methods of analysis and associated data
bases are undét development by the
Commission’s oagoing severe accident
programs that will aid the analyses and
correcUve a£lidns of both negative and
positive buman performance
contributions to severe accident risk or
fts alleviation.

1t 1s poted that some of the severe
accident scenarios result in Insignificant
g:obabih'ty of offsite conseqoences,

cause of contatrmoent eflectiveness. In
this situation, there may be no clesr
basis for regulatory aclion because there
is no substantal effect on public health
ot safety. However, the tmplementation
of requirements Lo control occupational
exposure should be considered along
with the relatively small effects on
public bealth and safety for these types
of severe accidents. The resolution of
cost-benelit issues In severe accident
decision making 1s part of the NRC's
Balety Goal Evaluation Program.

Although {n the licensing of existing
plants the Commission bas determined
that these plants pose no undue risk to
Ev:blic baalth and sefety, this should not

viewsd as implying a Commission
policy that safety improvements in pew
plant designs should not be actively
sought. The Commiseion fully expects
that vendors engsged in designing new
standard (or csstom) plants will achieve
& higher stxndard of scvere accident
safety performance than their prior
designs. This expectation {s based on:

¢ The growing volume of tnformation
from indostry and govermment.
sponscred reseerch and operating
reactor experfence hes kmproved our
knowledge of specific severe sccident
vulnerabilites and of low-cost methods
for their mftigation. Futher learning on
safety vulnerabilities and tnoovative
methods is to be expected.

¢ The inherent flexibility of this
Policy Statemen: (that permits riak-risk
tradeoffs in systems end sub-systema
design) encourages thereby innovative
ways of achieving an Improved overall
systems retiabllity at a reasonable cost.

¢ Public acceptance, and beoce
investar scceptance. of sociear
technology {a dependent an
demonstrable progress in safety
performance, {ncluding the redyztion in
frequancy of accident precarsor events
a3 well as o diminlahed cociroversy
among experts &8 1o the acdaquacy of
auclear safety technology
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¢ Further progress in savere accident
risk reduction is a hedge againat the
possibility that current risk estimates
‘jth their broad ranges of uncertainty
ight unwittingly have been
oplimiatically bissed.
¢ Although the severe accident risk
of an Individual plant may be .
acceptable in terms of its direct offsite
regional consequences for public health
and safety, the aggregate probability
. {say, over a 30-year pariod) that one
severe accident will occur In a large
population of reactors bolds a separate
and additive significance. Such an event
would yield adverse splllover
consequences f{or innocent parties in
other regions (i.0., nuclear-oriented
utilities and thelr customers), not to
mention s changed political
-snvironment for nuclear regulation itsslf
affecting resource costs and
programmatic activities,

3. Application of Criteria for Different
Types of OL and CP Applications

8. Application of Certificotion of
Reference Designs with No Previous
FDA. In accordance with the
LCommission’s standardization
regulations and policy, a new reference
design can be submitted for approval,
first as a preliminary design and then as
final design. Correspondingly. the staff
will issue a Preliminary Design ’
Approval afid & Finsl Design Approval.

PDA s not, however, s quisite

an FDA. An spplicant bas the opunsn
.» submit FDA-level information initially
and procend directly with an FDA
review. These options remain
unchanged &y this Policy Statement

After 8 PD A epplication s docketed,
the preliminacy Jesign can be
referenced iv « Jew CPapplication. The
corresponding OL epplitation would
thag relerencs the approved final design
JFRA). Of course, an approved design

could also be referenced in a new CP
application.
use of an spprovad ctandard
design (o new CP/OL applications has
received considerable attention under
the Commission’s legislative initiatives
on single-step licensing. 1t should be
noled that & two-step review process for
a stendard design approval is not, in
{tself, inconaistent with single-step
licensing. To be most efTective, single-
step licensing presumes the exditence of
8 previously spproved design—
essentially an FDA. This design could .
still be approved in a two-step’process
a3 long as both steps were completed in
advance of the single-step lcensing
application.
The use of PRA {n a two-step review
ss also ralses a number of
wtlons. Of particular concemn Is the

timing of the PRA requirement becauss .
the completion of a comprebensive and
detsiled PRA may not be achjevable in
the absence of essentially complele and
final delailed design Information.
Therefore, to require a complete PRA at
the PDA stage would not be realistic.
The Commission’s recent experiences,
bowever, indicates thal a substantial
amount of design detail that would
permit meaningful, limited, quantitative
risk anslysis does exist at the PDA
stage. Because the Commission belleves
that risk analysis of this type would be a
useful deslgn tool. the Commission
expects that it would be completed as.
part of the PDA application process. A
complele risk analysis would not be a
prerequisite for issuance of s PDA.
However, If this risk analysis is not
gcrformed in the PDA process, it will

ave to be provided as part of any CP
application referencing the design.

1f the scope of the FDA relersnce

design application {s limited to an extent
that would preclude the corapletion ol a
meaningful, comprehensive PRA. the
requirement for a complets PRA may be
waived. Howsver, the applicant should
stll perform and submit supplementary

risk analysis, to the extent practical, to
* demonstrate the adequacy of the :

proposed design. If a comprehensive
PRA 13 not submitted for an FDA. a CP/
OL spplicant referencing the approved

. design would be required to submit a

plant-specific PRA. For standard design
approvals of restricted scope, additional
limitstions beyond the PRA aspects may
exist. Use of such a standard design by
the licenss applicant may ba limited by
its very nature to a two-step licensing
process, namely, s 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
approvsd site could be maiched with it
in a one-step, combined CP/OL process.
The reference design must satisfy
each of the criteria stated in Section B.2
befors an FDA can be issued. For  °
forward referenceabllity of a new
standard design, the applicant is being
afforded In this Policy Statement the
flexibility of choosing between s
Preliminary Design Approval (FDA), a
Final Design Approval (FDA), or a
Design Certification (DC). The dn‘sﬁn
approvals (i.e.. a PDA or FDA) would be
{ssued following the completion of the
stafl's review and would be subject to
challenge In {ndividua) licensing
hearings. The Design Certification
would be {ssued by the Commission
following a rulem proceeding and
could not be challenged in individual
baarings. CPs or OLs, based on a
relerence design that has not besen

approved through rulemaking, shall be
subject to any design changes arising
from the nilemaking 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 réquirements and
procedures for obtalning dasign
certifications or approvals will be
established in a forthcoming revision to
the Commission’s Standardization
Policy Statement.

b. Approval or Certification of .
Reference Designs Proviously Granted
an FDA. In 1983, the NRC staff lasued
two Final Design Approvala [or
reference designs. These designs werse
permitted to be incorporated by
reference in OL applications whers the
corresponding CP application had
referenced the PDA. However, the
designs were not approved for_
incorporation in new CP applications.
The Commission now believes that
these dealigns are suitable for use in new
CP and OL spplications under the
conditions :Eodﬁod below. Any
significant changes to these designs,
other than those resulting from the
severe accldent review, will requirs the
designs to be considered under the
provisions of Section B.3.a. L.s., as new
designs.

(1) Bach of the two reference design
applicants with existing FDAs must
request that thelr FDAs be amended to
permit their designs to be referenced In
new CP and OL spplications. The
request must sither (i) include the
{nformation needed to satisfy sach of
the criteria stated in Section B2, o (if)
provids sultable interface requirements
to ensure that CP and OL applications
referancing the design will satiafy sach
of the criteria In Section B.2 Requests Ia -
sither case need pot includs an,
evaluation of how the design conforms
to the Standard Revisw Plan (10 CFR
50.34(g)).

In the first cass, the staffl will amaend
the existing FDA upon recaipt of the
request {0 permit the designtobe -
referenced (o new CP and OL
applications until the ssvers accidant
review s completed. The severs
accident review must be succesafully
completed prior to the Issuance of any
new CP or OL whoss applications
refersnce the design. Upon the
successful completion of the savere
accident review, the staff will further
ammend the FDA to permit the design to
be referenced in new CP and OL
applications for a fixed period of time,
such as five years.

In the second case, the staff will
amend the sxisting FDA upon recsipt of
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the request to permit the design to be

_ referenced in new CP and OL

* applications for a fixed period of time,
such as five years. The amended FDA
will be conditioned as appropriate 10
ensure that new CP and OL applications
referrncine the dacion will satisfy each
of the cniteria tn Section B.2. The severe
sccident review must be completed prior
to the issuance of the new CP or OL.

(2) Criterion B.2.c requires the
completion of a comprehensive PRA_If
comprehensive PRA cannot be
completed owing the the limited scope
of the design, the applicant shall
perform supplementary risk analyses to

. the extent practical in support of the
approval or rulemaking process. As
noted above, the limited scope of plant
design and PRA analysis would lead to
s partial loss of benefits in that & two-
step CP/OL licensing process would be
required in lieu of a one-step process.

{3) With regard to completion of a
coriprehensive PRA for a reference .
design, the Commission recognizes that
& PRA would be more meaningful if it
were based on & substantial portion of
the complete facility design. Therefore,
if ustified to the NRC staff, completion

. ol the FRA by the FDA applicant may be

walved. If & comprehensive PRA s not
submitied hv the FNA aoplicant for the
FDA. a CP/OL applicant referencing the
design would be required to submit a

- plant-specific PRA.

A relerence design applicant

previcuesly granted an FDA can pursus

" thé samé options of design approval or
design certification as described in the

" w.m ..—'preceding section for reference designs

*with no previous FDA. The FDA would
be [ssued following the completion of
the stafT's review and would be subject
to challenge in individual licensing .
hearings. The Design Certification
would be {ssyed by the Commission
following a rulemaking proceeding and
could not be challenged in individual
hearings. CPs or OlLs, based on s
reference design that has not been
approved through rulemaking. shall be
subject to eny design changes arising
from the rulemaking proceeding in
accordance with the Commission's °
backfit policy and regulations. The
design certification would be {ssued for
a longer duration than a design
approval. The specific requirements and
procedures for obtaining des
certifications or approvals be

established In a forthcoming revision to *

the Commission’s Standardization
Policy Statement.

¢ A Reactivoted 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.

d. A New Custom Plant Construction
Permit Application. It is the
Cotmission’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
sgalnst the criteria identified in Section
B.2. As a result of the circumstances and
timing involved in the ongoing standard
design review processes, the
Commission expects that most, it not all,
new CP applications incorporating a
reference design 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
E:wer plant. To obtain as much of this
nefit 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 edequate plant.
specific PRA. It Is possible, however,
that an applicant referencing an
approved or certified design in lieu of &
custorn plant would have in prospect a
significantly redaced licensing fee since
staf{l effort would not be required—or
much less would be required—for a
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
circumstances (e.g.. innovative
equipment designs to meet new ASME
or IEEE codes, etc.) '

C. Policy for Existing Plants

1. Some Genera! Principles of Policy
Development

“The Commission bas licensed about
90 nuclear plants and expects to'process
spplications to license approximately 30
additional 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 prevantion,
consequence mitigation. or accident
managemant that would halt or delay
further core degradation.

The TMI accident led to & number of
investigations of the adequacy of design
features, operating procedures. and
personnal of nuclear power plants to
provide assurance of no undue risk
regarding severe reactor sccidents. The
report "NRC Action Plan Developed as a
Result of the TMI-2 Accident” (NUREG-

-

0680, May 1980) describes a

comprehensive and integraled plan

involving many actions that serve to
fncrease safety when implemented by
operating plants and plants under
construction. The Commission approved
ftems for Implementation and these are
fdentified In a feport. "Clarification of
TMI Action PlamRequirements”
(NUREG-0737,'November 1980). The
atafT issued further’criteria on
emergency operations) facilities
(NUREG-0737, Rev. 1), suxiliary
feedwater system improvements
(derived from NUREG-06567). and
instrumentation (Regulatory Guide 1.97,
Revision 2). ‘

The TMI Action Plan led to the

. requirements of over 6,400 separate

action Items for operating reactors and
five Near-Term Operating Licenses.
About 90 percent of the action items
upproved for operating reactors are now
complete and the remainder are
expected to be finished by the end of
fiscal year 1985, There were 132
different types of action items spproved
{n the Action Plan (an sverage of 90
actons per plan:). Of this totsl. 39
{nvolved equipment backfit items, 31
involved procedural changes, and 62
required analyses and reports. It is
{mpractical to quantify all of the salety
improvements obtained by these many
changes. Nevertheless, the cumulative
effect is undoubtedly s significant
improvement in safety.

Other information from NRC. and
industry-sponsored research along with
{ailure data from construction and
operating experience have led to

anges in gxisting plants. Also, the
NRS?ABC'hu sponsored 11 plant-
specific PRAs and the industry hes
sponsored many more. The evaluation of
severe accident risk by the interrelated
deterministic and probabilistic methods
has identified many refinements of
current design and operating practice
that are worthwhile, but has identified
no need for fundamental (or major)
changes in design.

On the basis of cwrently svailsble
{nformation, the Commission concludes
that existing plants pose no undue risk
to public health and safety and sees no
present basis for immediaste actionon
generic rulemaking or other regulstory
changes for these plants becaise of
severe accldept risk. Moreover the
Commission bas ongolng prog-a~s
(described in NUREG-1070 and 1ssued
concurrently with this Policy S's*ement)
that (nclude: the resolution cf
Unresolved Safety lssues anc c*~er
Generic Safety lssues, inclus =2 s
special focus on assuring the *e Jt.hty
of decay heat removal systems ar 2 the
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* roliability of both AC aod DC elactrical
supply systems: the Severe Accident

« Source Term Program; the Sevare
Accident Research Program: operating
expetience and data evaluation
regarding equipment failure. human
errors, and other sourcas of sbaoazal
events; and scrutiny by the Office of .
Inspection end Enforcement to monltnr
the quality of plant canstruction.
operation. and mainienance. Tbe .
Commission will maintain {le vigilance
In these programs to otfset the
uncertainty of whether significan! safety
{ssues remain to be disclowed. Industry
resesrch and foreign reaclor experience
are also meaningful sources of
information.

One important source of new
informaton is the expecieace of NRC
and the nuclear industry with plani.

-. specific probabilistic risk zesersments s
that each of these analyses, which
provide & more detailed sasessment of
possible sccident scenarios, bas
exposed relatively unique vulnerabilities
10 severe atcidents. Generally, the
undesirable risk from these unique
features bas been reduced o an
scceptable level by low-coet changes in
procedures or minoe design
modificaicas. Awiidliqs,. when NRC
and industry interactioas an severs
. sccident issues have progreseed
sufficienty to define the methods of
. analysis, the Commission plans to
formulate an intsgrated systematic
approach to an examination of esch
nuclear power plant aow oparating or
under canstructioa for possible
significant risk coatributors (sametimee
called “outliers”) that might be plaat
specific and might be missed absenta
systematic search Following the
developaent of soch an approach, an
analysis will be made 5f any plant that
bas not yet undergone an appropriate
“axaminatioa. The examination will
~.include specific aiteation {0 containaent
riormance in striking & balance

tween sccident preventioa and
consequence mitigation. In
Implemanting s systematic
;pproodg plans ul.nsse eonnmcg: thet

ave not yet recelved an Opera
Licenss will be trested sssantially the
same as the manner by which opersling
reactors are dealt with. That (s to say, a
plani-specific review of severe sccideat
vulnerabilities using this approach is not
considered Lo be necessary to delamine
sdequate salety or compliance with
NRC salety regulstions under’the
Atomic Energy Act. or 1o be & meceseary
or routine part of an Operating License
review for this class of plants.

Should signiScant new safety
{nformation develop. from whatever

.

source, which brings {nto question the
Commission’s canclusian that existisg
plants pose no undue risk, then at that
time the epacific lechnical issuss
suggesting undue valnerability will
undergo exanination and be
handled by the NRC undar exi
e pouaiiity o pecerts rimabing
¢ possibili geoeric
;Rh?:“ this s justifiable. Ho:;evu.r
‘s experience suggesis that safety
{ssues discovered through operating -
experisace p::zuu. quality assurance
progrsms or ty analyses oftea
pertaln to usique charscteristics of &
specifc plant design and, therelare, ame
dealt with through plant-specific

ding

‘modificalions of relatively modest cost

rather than major geoaric design

changes. ‘

The Severs Accident Ressarch
Program as well as NRC's extensive
severe accident studies of certain
individual plants will aid in de
th; e.xunx,:ﬂ;?ch amfuﬂpgﬁyud
reference can appro y sarve
as suzrogates for a class of similar
planis as the basls for any generic
concluaions. These studies will also ald
In identifying txe desirable scope and
approach for follow-up salety studies of
Individual plants. Any generic changas
that are identified as necessary Inr
public health and safety will be'required

+ through rulemaking and will be

consisteat with the Commissian’s
hackfit policy.

2. Policy for Operating Reactors

In light of the abave principles and
conclusions, the Commission’s policy {or
operating reactors includes the
following guidance:

¢ Operating nucloer power planis
require no further regulatory ection to
deal with severe accident jssues unless
significant new safety information xrises
10 question whether there is adequate
asmrrancs of no ondus riak to public
health and safsty. -

.o lnthe latiar svomt. acarehd
assessqumnl shall be made of the severe
accdent veinarability posed by the
fssue and whether this yuinerahbility te
plant or site specific or of generic
im

portancse.

¢ The most cost-eiiective options for
reducing this velnersbility shal be
identified and a decision shall be
resched coosistent with the cost.
effectiveness criteria of the .
Commission’s backiit policy as o which
optian or set of options (i exy) are
justifiable and required %0 be
implenanted.

¢ In those instences whers the
lo:h;dnlal {xsue goes beyond :;:rﬁ
egulatory requirements, geneic: o>
rulemaking will be the preferrad

solution. In other casas, the {ssue should
be disposed of through the convantional
practics of issuing Bulletins and Orders
or Generic Letters whers modifications
s prebieape i dociion maidng
plent.spe ecisian maki

aloag be lines of the Lotegrated Safety
Assenament Program (ISAP)

coocepton. .

. that plant-epecific
PRAs have yielded valuable insight to
unjque plaxt vulnerabilities to severe
accidents leading %o low-cont
modificetions, icensees of each
operating reactoe will be expected to
perform a Himited-scope, accident safety
analysis designed to discover instances
{i.e.. outiers) of particular vulnerstitity
to cote melt or t0 unusually poor
contalnmaent performence, given core-
melt eoctdents. These plant-specific
studies will serve to verify that
conclusions developed from intenstve
severe accident safety analyses of:
reference or surTogate plants can be
apptied to each of the individual
operating plasts, During the next two
years, the Commisgion will formoiate a
systematic approach, including the
development of guidelines and
prooedural criteria, with an expectation
that such an approach will be
{mplemented by lcensees of the
remaining ting reactory not yet- *
systematically analyzed in an
equivalent or superior manner.

3. Policy for Operating License
Applicatioas for Plapts Carrently Under
Coastraction

The same severe accldent policy
guidance applies to applications for
operating licenses {OLs) as stated above
for operating nuclear power plants along
with the following additional Item, (This
{tem also applies to any hearing
procesdings thal might arise foran - -
operating reactot.) srooredings

e Individual licensing ings are
not appropriate forums for a broad
exanination of the m.m:‘:
regulatory policias 0
evaluation, cantrol and mitigation of
accidents more severe than the desiga
basts {Class 9). The Commission bas
anoowacoed a policy regarding Class €
environmenial reviews and hosrings ia
its Statement of Interim Policy an
“Nuclear Power Plant Accident
Considecations Under the Natioaal
Enviroomental Policy Act of 1060 (4
FR 40101, june 183, 1960), sad expocts te
continue this policy. The envirocmental
{ssnes doal essentially with the
estimation snd description of the cusk of

1 See “Iotrgratvd Sately Aserssroewt Prognn
{18AR.” BECY 88-133, March I3 m
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savare accidents, The Commission
beliaves that considerations which go
beyond that to the possible need for
salety measures to control or mitigate
severe accldents Ln addition to those
required for conformance with the
Commission's u!e:x regulations or .
conformance with the Clarification of
TMUI Action Plan Requirements,? should
pot be addressed {n case-related safety

beurings.

The Separate Remarks of Chalrman
Palladino and the Dissenting Views of
Commissioner Asselstine are attached.

Deted at Washington, D.C., this 30th day of
July 1968, .

Foe the Nuclear Regulatory Commission.
Samue! J, Chllk,

Secretary of the Comumission.

Be Remarks by Chalrman
Palladino g

I believe the Commission s on the
right course with this decision. The
severs accident policy statement
presented here Is based on the
arguments contained within {t, the
additional support of more detailed
analysls In Its companion document
NUREG-1070, the massive support of the
many other related works of this agency
oo vihats L U5 flcld, and a logical
consistency with other actions of the
Commission. .

In simple terms, this policy statement
says that existing plants pose no undue
n‘.n_i topublic beaith and safety, and thst
there is no present bas!s for regulatory
changes [or these plants due to severs

; accident risk. This conclusion on reactor

safety does not lead us to dismantle our
regulatory program; rather we are
maintaining a vigorous program of
surveillance, analysis, and evaluation to
foresee possible causes of accidents and
prevent them, In this perspective, the

Commission Eas ongoing nuclear safety

ams that include: unresoived safe

sues; savere accident, soice term an
research programs; operating experience
and data evaluation, and the scrutiny of
plant construction, operation and
maintenance. Should significant new
safety information become available,
from whatever source, 10 quastion the
conclusion of no undue risk, then the
technical {ssues thus jdentified would be
rul?lvnd b{h the I;J‘Rgnt:ndn ltz backfit
policy or other existing procedures.

The level of risk found to be
accepiable Is well documented in the
basic works of the agency on these
related subjects. The calculated
frequency of ssvere core damage,

$Be¢ 10 CFR 2.784(M) end “Sistement of Policy:
Purtber Commiseion Culdance (or Power Reactor .
Onnm ting Uoscses,” 43 TR 83038, Decamber M.

whether mean or median value, {s on the
order of 1 chance [n 10,000 per reactor
year. For most plants, only & fraction of
the calculated severe core damage
sequences are likely to progress (o large
scale core melt. Until now, few analysts’
have even tried to take that fraction Into
ssparate consideration, preferring even
to refer to the previously calculated
value as the core melt frequency. Of the
core tnelt sequences, typically only 1 in
10, or less, are expected 1o yield large
releases of radioactive material. On
virtually every reactor site (n the United
States conditions are such that, even
with a large release, there is only 1
chance in 10 of any early fatality—~and
80 on. Thus, the wealth of risk estimates
}nfon us indicate that the risk s quite
ow.

It is often said that one should beware
of too much trust In the polnt estimates
of probabllistic risk assessments, that
one should consider the uncertainties.
This we do. But some then go on to
demand exact quantitative definitions of
the uncertainty. This demand {s a form
of bottom line fallacy.

Precise statements of uncertainty
come only with large amounts of data.
At the very low levels of risk with which
we are dealing, the occurrence of actual
svents is, thankfully, very rare indeed.
Thus, we cannot have exact quantitative
estimates of uncertainty. But we can and
must, continually, explore the sensitivity
of our estimates and our decisions to the
gaps in ourknowledge. We have been
doing that and we will keep at it.

In summary, present reactors pose no
undue risk to public health and safety.
Thlis policy statement acknowledges
that and indicates a willingness to
permit continued operation of existing
resctors as well as to license new
resctors, This policy statement bas been
studied intensively for over three years.
It has been reviewed carefully and
endorsad by the Advisory Committee on
Reactor Safeguards. 1t has not been
lightly cons!dered not lightly decided. ]
am confident that the Commission has
enuncistsd a sound regulatory policy.

Diseenting Views of Commissiocer
Asselstine

Summory *

Tha foremost risk (o the public from
the operation of nuclear reactors derives
from core meltdown sccidents which
can, through the release of substantial
quantities of redioactive matsrials,
result {n the Injury and desth of &
catastrophic number of people. This
policy statement, which establishes
Commission policies on these sevare
accident risks, represents one of the
most fundamental regulatory decisions

ever made by this agency. This
statement, together with three other

"related regulstory decisions, will chart
. the future course of this agency and the

nuclear industry on nuclear safety
fssues for many years to come. The
three other decisions are the
Commission's'declsion on the
acceptablility bf the severe accident risk
at the two operating indian Point plants,
the development of a backfitting rule
{ncorporating a substantial safety
threshold for the lmpotition of new
requirements together with heavy
reliance on quantitative cost/benefit
analyses, and the development of a
provisional, and ultimately a final,
safety goal with numericai standards for
evaluating the acceplability of nuclear
sccident risk. Taken together, these four
Commission actions will set the
framework for deciding whether the
NRC and the industry will pursue
existing and future significant safety
fssues, whether further improvements in
safety will be pursued for both existing
and future plants, and how such
decisions will be made.

Unfortunately, the first two of these
decisions by the Commission lead me to
conclude that we are on the wrong
course. My views opposing the
Commission's Indian Point decision
were sel forth In considerable detail in
the Commission's written decision (see
CL1-85-06), and I will not rehearse those
views here. Suffice it to say that the
Commission’s unsubstantiated and
overly optimistic assumptions on the
long-term acceptablility of the severe
accident tisk posed to the public by
those plants have now been exiended
by this policy statement to cover ail
existing and future nuclear powerplants
{n this country. In my judgment, the
Commission's action today fails to
provide even the most rudimentary
explanation of, or justification for, these
sweeping conclusions. As a basis for
rational decisionmaking, the
Commission’s severe sccident policy
statement is s complete failure.

Existing Plonts

.1 see at least four fundamental flaws
{in the Commission’s policy statement as
{t applies to existing plants. First. while
the policy statement reaches s positive
conclusion on the acceptability of the
severe actident risk posed by existing
plants, it fails to articulate what that
risk is; §t falls to Identify the relevant
technical {ssues evaluated {n sssessing
the acceptability of that risk: it fa:le to
explain bow those technical iesues were
considered and resolved by the
Commission In reaching its positive
conclusion; and it fails to demonstste
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the technicel support for tha! conctusion
based on sclentifically sccepted
‘principles and methodology.

Absent & detailed discowmion of the
severe accident risk posed by exisling
plants and of the reasoning and
sclentific basis supporting the
Commission's conctusion on
accepiability of that risk, that :

on must be viewred axnothing
more than an unsubstantiated-aseertion
deserving of Little weight.

Secoad. the Commission’s palicy
statement fails o provide any
explansatian of the Commistion’s
treatment of unoertalnties in evahmtiog
ll’;risk o[fuevmcddu:ih (
ebsence of virtually ey oatios o
how oncertzinties bave beén treated In
this policy staterent further andermiaes
the validity of the Commintion's broad

. conclasions on the aceoptability of the
risk posed by sevure accidents.

Third, the Commissios falls o addrese
is a clear and consistent mamer the
need 10 peevent further sevece reactor
accidents. Although the Coammission’s
policy statement pays lip servics to this

oal, it {ails 1o Include the means to

. falfil] that objective.

. Fourth, the Commissjan's palicy
statement places undue rellance on
probabilistic risk assessments (PRA's)
as 8 means for resolving severe accldent
questions for existing plants. This
reliance fails to recognize present
weaknessés In these assesaments due Lo
the limited number of PRA's available

. thus far, the veristions among the
existing PRA’s. the sbsence of accepted
guidelives on how to conduct PRA’s and
to evaluate them In ;vaking severs
accident risk judgments, and the
uncertainties inherent In zttempting to
exirapolate plant-specific PRA resuits to
ovher plants. -

~Fulure Plants

The Commission’s policy statement is
severe
accident risk for futare plants. Firet, the
policy statement promises that the
Commission will make finsl decisions in
the near term on the acceplability of
new plant designs for severe accident
purposes. At the same Uz, the policy
:t‘:‘lnw\enl Acbo}:lled”&:hd key -
enle in evaluating the acoeptability
of severe sccident risk—criterin for the
preparation and evaluation of PRA’s,
containment performmance criterii, aad
criteria for evalusting the risk
contributions dus %o sabalage-and
human performance—~will not be
avsilable for some time. Thus. the
Commission’s approach je te agres te
make {inal decisions om severe accident
tisk foe future plants before the
technical basis for evalusting the astere

and scceplability of that sk fo
avaitable. .
Second, (he policy statemrent dees ot

go far encrogh in insinking wpon ‘

reductions in the severe accident risk of
futore plant designs. Swch reductions are
much more readily achievabie In new
designs for as-yet unbuilt plants then for
existing plants. While the Cormmission’s
policy natement urges roactor designers
to make safely inthe
desigas of future plants, Rt doss nothing
to require that improvements be made.
Third, thre Commission's policy
statement reteing the optionof -~
authorizing the start of construction of
futgre plants based upon only limited
rhm design information, including the
imited design information which wouid
be needed to support fasuance of a
preliminary design approval (FDA), Past

experience with n powerplant
destgn, construction and regulation has
taught us the meny pitfalls of the old

design-as.you-build eppronch. By
continuing to sllow the start of plant
comstruction with only Limited design
work coraplele, the Commission seems -
committed to repesting the mistakes of
tbe past—mistakes which bave led to
the deferral of significant design issues
unti! the construction and pre-operation
stages and the need to modify work
already in progress or completed.

Taken together, thene flaws in the
Canmmission’s severe accident policy
statement cast doubt gpon the adequacy
of the Commission’s overall approach to
dealing with severe accident risk and
undermine the validity of the
Commission’s sweeping judgments of
the acceptabllity of that risk for existing
and future plants. .

Discussion

Before elaborating on the major
infirmities of this paficy statement, it ts
useful to explain what we know sbont
the severe accident rixks to the pubtlic,
Ritks

Risks are commonly defined o3 the
product of the probability that an event
will occur and the consequences of the
event happening. In regulsting tha
nuclear industry, the Commission makes
extens{ve use of a methodology called
probablistic risk asszesment (PRA). In
conducting a PRA the analyst calcalsies
the core meltdown probahility acd,
given s particuler core melidows
scenaria, the xna
consequences to the puhlic. Tha
Commission uses the bottor koe of
these PRA's in deciding whether to
im reactar sefety or to relax she
safety standerds vven though such

PRA's do a0t consider all contributoes

then estimmates the,

core mejtdowm risks or gaantify all of
the sncertainbes.
A typical resolt of s PRA which is

used by NRC in resching safety
decisions {s the estimated core

meltdown probability of about one in

ten thousand {or 30”) ff&r reactor year.
Howevet this probability eatimate (s
often based on what{s cslled.the
“median® value. R fs Iniportant to
understand just what the meaning of
this bottam line aumber really Ie
Because of major inadequacies in ths
data base, because of the vast
complexity of muclear plants, becanse s
tremendous number of assumplions
must be made in calculating core
meltdown probabilities, and becanse
large scale core meltdown phenomens
are poorly understsod, no one

calculation will yleld a remotely

meaningful probability of cassstrophie
consequancas. Tharefore, tha P?A -
analyst must parform thou of
individuel estimates af the care

meltdown probability while rasdacaly
varying within chosen distribution

patterns which themaelves are not
known dividual component

peocisedy
{ailore probabiilities, haman error rates,

and theoreticd modals that are thought
to desarfbe most of the lmportamt
physical processes or engineering -~
behavior. Anty one of these individual*
estimates Is us kikely to be valld ae the
estimate resuiting from any one of the
other thouwsends of calculations. There i
s crucial, but antenable, undertying
oysumption that all core meltdown
sequences have been accounted for In
the estimates. The analyst then scans ol
of the estimates and picks the
probability velue at which balf the
estimates are above the half are below.
This numbar {s called the median. Itls, .
acearding (o the Commiasion, the "best
estimats”, When calculated In this way,
however, one canno! say with any
confidencs that this median valus s the
true cors melidown p

Nonatheless, the Commission i
airbitrarily choosss this median oumber

to use Ip making its eagulatory
declaiona.t

1 The puactics of seing medien slzeetes was
strongly oriticmsed bry cur Advisery Comanties o8
Resctor Sefeguards during Ka. July 11, 1983 mestng
wilh the Commlsslon. The ACRS recommended el
mean retber than median svthnetes be wed and
poted St wee of Cwdian rether than suses
osnimales cam reselt ja & Abrianial sndere waute
of the elfacts af snCarialaiies Ia maMing rsacer
sccident risk estlmates. As Indicated sbove the
median is thal polat oo o spectrum o mbuch half of
the values fe)l ahows and half fall belew The mwnse
10 the sverege waine of Ut specum of s> aad @
6lso calied the “wxpecied valne.” -
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Tho spread in the estimated core
meltidown prubabilities for a typical
plunt range Lroin epproximately one
chance in one thousand (10°7) per year
Lo one chance lo one bundred thousand
{10° %} per year, with a median value of
one chance In ten thousand (10°9) per
year, give or take & few. However, thare
i» no proof that the median of the
calculated values refllects the actua) risk
any more than do the estimates of 10°?
per year or 10°% per year.

Another typical result of PRA's Is the
prediction that about 1 out of 10 core
meltdowns likely will rasult in lethal
sradiation doses 1o about 1.000 people.
Such conssquences of core meltdown
accidents are sttributadble Lo degraded
performance of the containment, which
can come about In a variety of ways that
are not precisely quantifiable. Because
of these uncertainties in quantification,
the fraction of core meltdown accidents
‘which would lead to catastrophic
consequences {s actually &4 range of
values. The range could be two or three
times greater than the above estimate;
or it could be two or three times less.
Picking the minimum factor of 2 and
essuming thers ars 100 operating
resctors, the approximate range of
chances of & catastrphic accident ‘
between now and the year 2000 would
be anywhare between 0.2 (2 chances in

* ten} and 0.001 (one chance In a
thousand).

. “Therefors, the information before the

Commlsilon indicates that there could
,be anywhere between & 20 percent
nt chance of an
‘sccident at s sar reactor in the next
15 yoars that would result in lsthal

-, doses to aboat 1.000 people.The rangs of

chances could be larger than this if one
considers all cootributors 1o the core
meltidown probability and all
uncertalnties. Hkewise, the number of
deaths could be larger or smaller. .
mAdmmgly. there are ﬁy ways l;f
aboul estimating o
risks. However, Hf there ie mud
quanttative information oa core
maltdown risks that {s better, it has not
yet been demonstrated. Thas, becauss
of the many uncertaintiss involved In
calculating both the probabilities and
the conssquences of cors meltdowna,
ans sumbaer doas not give a true picture
of the actus] risk. A range of
possibilities is a more accurate

Some PRA analysts base thelr sstimates o Lhe
meen However, bas twias .
endoread use of the median valua. The Brvt e
was whan the Cannmissloo endorsed WASH-1400
(Reecter Salsty Study) I 1973 and the secood Lme
wes when the Cocuniseton spproved the provislossl
Sefety Conl Policy Statemans [NURZC-0BS0,
Revision 1) I» 1983,

representation of our understanding of
the Issue,

A serious consideration of the core
meeltdown risks would coasider this full
range of calculated risks and would
address forthrightly the question of
whether this risk is acceptable or
unacceptable, both for the immediate
future and over the long term. The
Commission's consideration of severe
accident risks Instead focuses on a
median aumber, ignoring the actual
range of of values and the uncertainties
nherent [n using a median number for
decisionmaking.

Since the foremost risk to the public
from the commercial nuclear industry
derives from severe accidents, adopting
a policy that seeks to resolve severe
accident issues {n a definitive manner {s
the most basic duty which can be
undertaken by the Commission In
meeting its responsibility to decide what
constitutes acceplable risk to the public.
The Commission clalms in this policy
stalernent to have axamined an
extensive range of technical issues
relating to severe accideht risks in
reaching its judgment “that existing
plants do not pose an undue level of tisk
to the public.” The Commission's policy
statemest does not, however,
incorporate an explanstion, or for that
matter even a description, of the most
significant issues that have been
resolved and the manner In which they
waere resolved. Nor does it Include a
description of the methods of analyses
used In revolving the issues or decislon
criteria that were used for reaching the
ultimate judgment. It is, therefore,
impossible to discarn the bases for the
Commission's declsion.

Uncertainties

A paramount cancern regarding the
acceplability of the risks to the public
that must be resolvad Is bow to reach a
judgmant on this issue in the {ace of
snormous uncariaintias which are up to
100 timses the median value used by the
Commisalon. Depending on how such
uncertaintiss are factored inlo the
decision, judgments could range from
nqnl.rl.nf substantial efforts 10 reduce
cors meltdown risks to dolng noth
about them. Scientifically accepted data
and methodology are oot available at
this ime to raduce substantially those
uncertainties so thal, as the techni
stafl of the NRC bas repeatedly told the
Commlsslon, it is “mandatory”™ to
coas!der them in any spplication of risk
assesamants.

Alter belng Informad of the
unoeriainties (n the risk estimates, the
Commlssion simply ignares them. The
Commlsaion fafls Lo provids any basls

for its decision Lo ignore these
uncertainties. Absenl some rational
treatment of these uncertainties or s
convincing justification for why they can
be ignored, the public can have hitle
confidence in the Commission’s
conclusioa that the risks 1o the public
fror a severe accident at & nuclear
powerplant ars acceplable. The only
available explanation of the NRC's
approach to making decisions in the
{ace of these significant uncertainties is
given on pages 133 through 140 of
NUREG-1070, “NRC Policy on Future
Reaclor Designs: Decisions on Severe
Accident Issues in Nuclear Power Plant
Regulation”, October 1984. About half of
the pages are blank and the remainder
are not much better. This discussion of
uncertainties is inadequate and {ails to
provide s sufficient basis to justily the
Commission's sweeping conclusions on
thckcoccpnbilily of the severe accident
risk,

Anothet fusdatmental fasue reyuiring
resolution’1s the Jevel of risk to the .
public that reasonably should be found
acceptable. Beyond making a sweeping
conclusion that the savere accident risk
at the existing plants does not pose an
undue tisk to the public, the Commission
fails to address this fundamental’
question. In fact, the Commission’s
technical ﬂo}ff is {unt n& emblllr‘ldns on
a program of analysis that *'will form
part of the basis for a Commission
judgment on the level of safety presently
achieved by existing plants for severe
eccidents.”? Since the Cormmission is
just beginning this program, it cannot
serve lo ]unify the Commission’s
judgment oa the acceptability of the
severe accident risk.

In its Indian Point decision. the
Commission adopted specific point
estimates of core meltdown risks for the
Indian Point reactors and found them to
represest an acceplable level of nsk In
the course of developing this policy
statement the Commission expressed
much interest in the bottom line results
of oll completed PRA's. whether the
reported point estimates were the mean
or median. The technical stafl has
repeatedly cautioned the Commussion
that such bottom line numbers are not
credible. What then is the basus for the
Commission’s position that the lev el of
severs accident risk posed by the
existing plantg Is acceptable?

Tha Commisslon’s decision-making
process In developing this policy
statement ls stmply 1o rely upon “point

*Sre. NUREC-1070. “NRC Policy on Poree
Reacter s Daclslons on Severy Acaden®

Deeigra:
Lesves s Naclear Power Plant Regulsuoa. Ocwoder

1984, p. 27,
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estimates™ of the core meltdown risks
without any consideration of the ellects
* ol the uncertainles. This spproach can
lead to & declsion to doing nothing to
reduce core meltdown risks. Factoring

Into the decislon the uncertainties in

estimating the level of core meltdown

risks would lead to » decision to search
for ways to reduce the risks. However,
given the current political climate, there

{n litde sympathy for backfilttisfg existing

plants. Thus, the Commission chooses to

rely on a faulty number which supports
the outcome they prefer and to lﬁ‘on
the uncertainties, those that are known
and quantified and those that are not
quantifiable.

What level of confidence doss the
Commission have In its judgment that
core meltdown accidents present oo

. undue risks lo the public? The
Commission nowhere expresses the
degree of confidence It seeks 1o ensure
that estastrophic accidents do not
happen. Yet, the Commission's chis{

. salaty officer recently wrote: “In view of
* 1he large uncertainties surrounding
methods of sssessing severe accident
risk, the /eve! of ossurance (ar
. ~‘confidence) of no undue risk to the

. public Is regarded as no less important

than the estimated /eve!l of risk tteelf
{emphasis In the original).” Latter from
H.R. Denton. NRR, to A.E. Scherer,
Combustlon Engineering. Inc., dsted
December 23, 1934, subject "SECY-84~
370, Sevars Accident Policy".

Another problem with the
Cammission’s J:olu:y statement (s that it
cleatly contradicts what the
Commlssion {s doing in other areas. For
exemple, In this policy statement the
Commission states: A fundcmental
objsctive of the Commission’s severe
sccident policy Is that the Commisslon
Intends to take all regsonable steps to

= reduce the chances of occurrence of o

e wevere accldent involving substantial

+ damage to the reactor core antd to

mitigate the consequences of such an

accident should one occur.” Howaevar,
compare this statement with the

Commission's proposed backfiiting

standard: “The Commission shall
require the backfliting of & facility only

when it determines, based on a

systematic and documented analysie

¢ ¢ ¢ that there Is & substantisl increase

In the overall protection of the public

health and safsty * * ¢ {0 be derived
from the backfit and that the direct and
indirect cost of implementation {or that
facllity are justified in viaw of this
incresssd protection.” (emphasis added)

The Commission has already defined o

substantial increase in protection as
meaning a backfit that would at least
reduce the “point estimate™ of the

calculated cors meltdown risks by half.
Unless such a reduction can be

. “demonstrated”, the Commission will
not consider requiring the change. This
is & much higher barrier to requiring
lmrmvcmtnt in reactor safety than the
policy statement would have us belisve
{s the Commission's policy.

Further, the Commission’s provisional
safaty goal ls not intended to regulate on
the basis of preventing cors damage
sccidents, as implied in the above
pu.rl'gomd fundamental objective.
Rather, the safety goal assumes that the
containment s an independent bulwark
capable of limiting the external release
of radiocactivity to modest amounts for
most core meltdown accidants. Thus,
according to the Commission, there {s 0o
need to regulate on the basls of
preventing cors meltdowns. I am not as
sanguine as the Commission on the
acceplability of core meltdown
accidents. Even Uf the containment
happens to retaln most of the
radiosctive fission products in the next
savere accident, another accident equal
to or more severe than that which
occurred at Three Mile Island would be
unacceptable to the public and the
Congress and would be disastrous for
the nuclsar industry and the NRC.

But more hnﬁmndy. the *
Commission’s bellef that the
contalnment will retaln all but modest
smounts of radioactivity during most
core meltdowns is not yet supportable °
based on sclentifically aocepted
principles and methodology. There
simply is no actuaria) experience or
direct experimental data on large scale

* core meltdown phenomenas or

contalnment performance
characteristics given a core meltdown.
In the past, estimates of the quantities of
radioactive releases to the environment
have been based on not much mors than
{nterpolations of extrapolations of
spproximations. It Is for this reason the
Commission has an onsolr? program,
which has cost a quarter of a billlon
dollars in the last few years, in an
atlempt to bring some sciencs to
estimating the cors meltdown risks.
However, even in this program the dats
being generated are from limited small
scale tests.

Thus, a reading of this policy
statement Indicates that the .
Commission's clalm that i developing
this policy statement it has examined an
extensive range of [ssues {s incorrect. It
shows rather that the Commission either

‘ examined the wrong fesuss or gave short
shrift to the fundamental issues.

In failing to define accurately the level
of savare accident risk a! the existing
plants and to sddress the need for

additional changes lo the plants to make
this risk acceptable for the long term,
the Commissfon is repaating past
fatlures to deal effectively with the
savers accldent question. The concept of
the resctor contsinment origlnally
evolved as & vessel to contaln a full core
meltdown. Bu! {n the tild-1060's, the
reactor designers began placing high
mwcnd cores Into roughly the same
d of contatnment The decay beat of

those higher powered cores was 30 high
that the contatnment vessel could no
longer be considered as an sffective
{ndependent barrier to the releass of the
fission products evolved during a core
meltdown. At that time, the Atomlic
Energy Commission's Advisory
Committes on Reactor Safeguards
{ACRS) began urging the development
and implamentation, In about two years,
of safety features to protect againsta
loss of coolant accident In which the
emergency core cooling sysfem did not
work. The AEC and the industry
believed that sufficient dats were .
available to justify with & high degree of
coafidence the adequacy of the then-
axisting safety standards. Thers{ors, the
AEC ignored the advice of the ACRS. .

Over the years, the AEC and the NRC:
after it have relterated these sweeplng. _
and optimistic statements on ssvere
accident risk. At the samas time, the'
numsrous technical flaws (n the
Commission's judgments havs become
readily apparent as more information
and data regarding the level of safety of
the reactors has become avallable.®

When all of the avallable data are
considered, ] believe It falr lo say that
the estimated uncertainties in the risk
calculations todsy are as largs as they
were at least ten yoars sgo. Yet. the
Commission {s once egaln sweeping .
aside these uncertainties {n order to
make the same unsubstantiated and
overly optimistic generalizations about
the acceptability of the current levei of
ssvers accident risk which bave been
proven wrong in the past.

Needed Improvements

A dlsciplined spproach to deciding
whether to require cors meltdown nak
reduction measures should not only
specify the Commission's expectations
on addressing uncirtdinties but it should
also describe the Commlssfon’s policy

* Dr. Devid Oksont {who kas boeo & membder of
the ACRS since 1983) bas complied & deta.led
account of e judgents made by e ALC 4nd the
NRC 0a severs acciden! risk and the techacs: Nawe
in those judgments. S8a¢ David Okreat Nec-rer
Reoclor Safety-On The Nistory of the Regatatory
Procesa. University of Wisconsin Prese. 1581 pp
183-178 ,
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on scoeplable ways Lo petform cost.
benalit analyses.

Further, guldance froa the
Commissloa {s poeded 0a whather to
ssiphasize core meltdown prevention
measures or core melldown mitigation
measurcs. Wi courve, 10 order Lo develop
& policy on the latter (whether for
existing plants or future plasts), one
must first Identify the rool causes of
cors melidown risks. One must also
devslop a policy on contalament
petfarmance expectations.

Unfortunately, the Commission
refubes futdu oy 10 address these
fssues. An effective guide to regulatory
declsion-making on the treatment of
severe accident Lssues requires an
understanding of what ls axpected by
way of containment performanca, of the
rool causes of core meltdown risks, and
of the methods for perfo sound
cost:banefit analyses. Yot all of these
slements are missing from the
Commission's policy statement. The
Commisslion's sctual declslon-making
wmu {n this policy statement Is

1sd to the statement that a new
requirement might be imposed {f it
{nvolves “low-cost changes In
procedurss or minor design
modifications.”

The Lommission claims thet PRA’s
dentify the plant specific vulnerabilities

.thst dominate the core meltdown risks.

1t is true thal PRA’s can ident!
e vulnerabilities to catastrop

some of

. accidents. But the Commlssion's

rationale for relying upon PRA's in
assessing core meltdawn risks begs the
questions: what of the xnoertainties {in
PRA's? What of oversights in the
analyses? What of the multituds of
assumptions and spproximations in the
PRA's? What of the residual risks once
the specillc vulnerability bas been
fixad? These-quastions sre germane o
resolving severe accident leswes. Yot
they are 0ot addressad In the

'llpollcy statement,

Operstional experisnce

additianad inaight into the leval of
safety. Actuarisl experisnce with
reactor acd.dmt; g;diubu:q that the
aversge core melitdown uency ia not
above the upper mit of the PRA resutta,
Core meltdown sccidants tovolve
maltipls lallcres and o o
svenls that make closs somswhat
identifiable. U the Industry average of
the core meltdown frequency were a9
high as 10" per reactor ysar, one would
sxpect more close calls on core
meltdowns than appear to have
occurred within the more than 800
resctor years of U.S. nuclear powar
::fcmncc. But such actuarie)

srences must be made cautiously in
pant bacsuse the opersting reactors

contioue to s se us. What actuarial
experience we have is severely limiled
by owr lack of detailed understanding of
the performance of the plants, thelr
designs, Thelr weak spots, and because
of the wide variatons in'the designs and
in utility capabilities. Further, the
usefulness of actuaris] axperience in
drawing broad conclusions about
commercial nuclear resctors is highly
contraversial'and fraught with

.ancertaintes.

The Commission srgues that credit
can be taken for the improvements
mhmcnud to address specific close

s such as the T™MI acciden, the
Browns Ferry fire and the Raocho Seco
transient Each of these ware previously
unrecognized (or at best lnsdequately

preciated) accident sequences. Thia is

true of, for axample, the

Susquehanna station blackout event
from e single fallure. the Indlan Point
vulnerability 10 8 single failure of &
battery, and the so-cslled interfacing
systera LOCA's for bolling walsr
reactors. Nons of thes¢ latter events
waere identlfied or bighlighted through
PRA's nor ware they expected to be,

- given the leval of detall that typlcally

goes Into & PRA and given the sabjective
aatwse of PRA's. Whether these latter
svants should be called close calls Is
arguable but thelr occwrences certainly
sugyes! a need to considar the root
causss of s | operating evenls
and the collsctive meaning of those
events before passing judgment on the

", acceptabllity of the lavel of safsty

achievad at existing powsr reactiors.
Common sense also suggests complating
such an analysls belore devsloping
guidelines for the dasign of future
reaciors. Ya! all of thase conoerns are

swap!t aslde in the Commission’s policy -

statamant.
Ths T™M] Action Plan called for 8 large

numbaer of modificalons to the operating

planis, 1o additian 1o thoss
modifications, the Action Plan
ocommitied 10 & rulemaking to consider
to what extent, If at all, existing nuclear
power plants should be required to deal
effectively wilb damaged core and cors
meltdown accldents. Thers was o be a
demarcation betwesn those plants
already operating or under construction
and the next genscation of future plants.
Because thbe Commission percalved in
1080 that there would be s long hiatus {n

. sew plant arders, ample time existad to

reconsider the Ceneral Deaign Criteris,
the design bases, and the other

regulations In light of all tha! had been |

" lsamed through the years of experience

with large power reactors. including the
TMI accident. From this in-depth
assessment of the streagths and
waeaknesses of tha large powar reactor

designs and the approach taken by
utilities toward constructing the plants,
NRC would then be (n a position (o |
articulate safety priociples that it
expecied Lo be incorporated into designs
for future applications. Thus, the
Commission in 1980 signaled there
would be a sigatficant step forwaed in
advancing the protection of the public.
The Cormmission In this policy stutement
takes several ateps backwards.

One backward step discussed above
{s the Commlssion’s decision to sccept
the core meltdown risks as they exist in
the current generation ol plants without
even addressing some of the most
fundameotal issues. Another backward
step Is abandoament of the expressed
desire for a fresh look at light water
resclor safety for future designs and the
{nsistence on Improverments in the Jevel
of severe accident risks for any future
plants. A third backward step in this
policy statemant Is the return to the
philosophy of the 1960°s and 1970 that
construction permits can be lasued
based on oply partisl design  °
{nformation., )

For any future reaclor orders. nuclear
utilities themselves have expressed a
desire for plant designs thet are simpler,
safer, and more forgiving. Both the
Klectric Power Research Institute (EPR])
and Edlson Blectric Institute (EE1) have
{mpressed on the Commission the need
for a fresh look st light water reactor
technology. These utility sponsored
organizations have also Indicated that
plent construction for new plants should
oot begin unti] there exists an
essentially complele design for the'
plant Yerfione of these {orward

requirements are to be found in
the Commission’s policy statement.
Instead, the Commission states that it
will be satisfied with mere refinements
{n the old designs and that i1 {s willing to
continue {0 approve partial designs {or
fssuance of Construction Permits.

] cannot Leave this latter polnt without
a 0ad commentary on the Commlssion's
priorities, One Lssua Ia this policy thal
commanded great interest within the
Commission was how 1o clrcurnvant its
nsuhtlon tha! requires a comparison of
a design Lo the stafl’s Standard Review
Plan. This eHort was motivated by the,
objections of one reactor vendor.
Indeed, the.Commission’s eflorts to use
this policy statement as s vehicle 10
permit the reactor vendor to circumvent
the Commlssion’s regulations look
precedence over any Commiussion
considerstion of such fundasmental
{ssues as the actual level of severs
accident risk to the public. the
acceptabllity of that risk snd potential
measures {0 reduce that risk
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" A Rational Approcch Lo Severe
Accident Decisionmaking -

' What the Commlssion should have
done In (s policy statement [s to sat
forth precisely and in understandable
terms what aur present estimation of the
risk of severe accidents is, whether the
Comamlssion believes thet risk to be
occaptable or not, what specific *
tschnical support can be offered In
support of thst judgment, ard how the
refevant uncertainties have been
treated. The Commission should also
have come to grips with a central
Quastion (n our regulatory program: that
Is. givan our present state of knowledge
concemning savers accldent risks, should
we continue to pursue possible
{mprovements in severe accident
prevention and mitigation? If the
Commission does not belisve that the

. prasent level of severe accident risk is

" acceplable {or the remaining ¢0-year life
of some ex{sting plants, then the
Commission should outline fts p m
for bringing this long-term risk within

- accepiable baunds. Only through such e
process can the lechnical community,
other public policy makers and the
-public understand and accept the

°* Commisslon’s judgment on the severs
accident Hab anasiian tinlartynately,
such an analysis §s nowhaere to be found
{n the Commission’s policy statement

Based upon the preceding discussion,
. lwould have reached the follo
* conclusion/Firsy, the risk to the public -
posed by severs accidents at the
_ _ existing plants Is not acceptable for the
*  full remaining operating lives of those
plante. Therelors, the Commlssion
should continus 10 pursue cost-affective
risk reduction measures for these plants.
I would apply the as-low-as-reasonably-
achievable (ALARA) principle to
reducing severe accident risk, subject
only to the qualification that changes

= which would only result In trivial safety

« lmprovements need not be pursued. |
would have simply acknowledged the
obvious: that the public and the
Congress will not lolerate, and the
industry and ths NRC cannot allow,
another severe accident as serious as
the Three Mils Island sccident or worss.
My views (n this regard sre identical to
those expressed by the Kemeny
Commission nearly six years ago:
Whather in s partculss case we came
close to a catastrophic accident’or aot this
accidant was 100 sertous. Accidents ss

serious &0 TMI should not be allowed to
occur la the Ntwrs,

The sccident got sufficiently out of band so
that thoss allempting 1o control [t were
opersting somewhat in the dark, While today
the causes are well understood, 8 months
alter the accident it Is still difficult to know
the precise state of the core and what the
oonditions are inalde the resctor bullding.
Onca an sccident resches this stage, one Lhat
goes beyond well-undersiood principles, and
puts thoss controlling the accident Wnto an
experiments] mode (this lurpcnod during the
firet day). the uncertainty of whetber an
accident could result (n major releases of
redlosctivity s too high. Adding to thls the
snorroous damage 10 the plant, the experuive
and potentislly dangerous dunu? &roau
tha! remalns, and the grest cost of the
sccident, we taust conclude that—whatever
worss could have happenad—the sccident
had already gone too far to make it tolerable.

While throughout this entire document we
smphasiza that fundamenta) changes are
necessary to prevent accidents 8 serious as
TML we muat not assume that an acclident of
this or greater seriousness cannot happen
ageln, even I the changss we recommend are
mads, Therslore, {n addition to doing
everything to prevent such accidents. we
must be hully prepared to minimize the

. potentisl Impact of such an accident on

public bealth and salety. sbould oas occur in
the future,

Report of the President's Commission on
The Accident at Three Mile [sland, p. 18,

In order to reduce the severs accident
risk over time (o acceptable levels, |
would have undertaken four specific
{nitatives. Flrst, § would have required a
detailed search for plant.speciflc
equipment and design vulnerabllites at
each existing plant to [dentify dnd
correct those weaknesses which
constitutes significant contributors to
the risk of a severe accident,

Second, | would have (nitisted &
concerted effort to improve operations)
performancae st the existing f ants, with
speclal emphasis on sreas of weakness
throughout the Industry (maintenance
and surveillance testing stand out as
good examples) and on specific utilities
with a history of marginal performance.
The June 9, 1983 oparaling event at the
Davis Basee nuclesr powerplant once
again demonstrated the dangers

erent In the combinastion of a
marginal plant design and s utility with
marginal operating performance.

Third, | would have Initisted a
comprehensive sssessment of the level
of safety and the cxlntln&rlmu have
achieved. The object of this effort would

be o identify the root causes of severe
accident rieks. This effort would aleo
identify possible measwres which offer
the promise of significantly reducing
severe accident risk by overcoming the
adverse sffects of squipment
breakdowns, buman grror, design
daficlencies and wress of present
uncertainty which are’lihaly to persint
despite our best efforts to address my
first two [nitatives. Indeed, as the
Commission's chie{ safety officer noted
in s June 27, 1988 memorandum lo the
Executive Dlrector for Operations:

1 belleve tha! the recent Davis-Besse event
Wustrates that. In the real world, syetem and
component rellabilities can degrade below
thase we and the lndustry toutinsly sssumse
(n estimating core melt frequencies. Our

regulatory process should muln marging
ageinat degradation al10 to reflect
the uncertalaties In our PRA estimates.

Finally, for future plants, I would have
explicitly required measurssto improve
the margin of safety against ssvere
accidants in future plants and to address
the mistakes of the past. Such measures
could Include requirements for greater
simplicity in plant dasign, improved
maintainability, and a requirement for
essentially complete plant designs prior
to the Issuance of NRC approval for the *
start of plant construction. . !

1 balleve that these messures would
be sufficient to bring the riak of severe .
accidents within accaptable bounds for
the remalning operating lives of the
existing plants and for the opsrating
lives of any futwe plants. Morsovar,
such an approach would do much to
restore public confidence Ln nuclear
power and in the sffectivensss of the
NRC's regulatory procass. it s
unfortunate that the Commission has
chosen another path, However, key
declisions remain-to be made by the |
Commission inn adopting & fina
backAitting rule and a final safety goal.
Those declsions repressnt a final
o?pomu\lty to come to grips with many
of the pivotal lasues avolded In this
policy statersent. In that regard. (1 ls
sncouraging that there sppears to be an
emerging consensus within the NRC
senjor technical stafl and within the
ACRS In favor of safety improvements
to reduce severe accident risk both for
existing and for future plants.

(TR Doc. 65~10833 Fildd -8k 04 om)
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NUCLEAR REQULATORY
COMMISSION

AENCY: Nuclear Regulatory
Commlission.

ACTIONe Withdrawa! of advance notice
of proposed rulemaking.

SUMMARY: The Nuclear Regulatory
Cgmluloa (NR?) io yﬂhg:uwm ‘:jn“
advancs notice of propose &m
ANPRM) entitled “SBevere Accident
slgn Criteria,” because tha {ssues
addressed {n this ANPRM are bclnﬂ
bandled in & Policy Statement entitled

“Policy Statement on Severe Raactor
Accidents Regarding Future Dasigns and
Existing Plants,” published elsewhere in
this fssue. * ' ‘
DATL: This advance notice of proposed
rulemsking is withdrawn sffective
August 8, 1963,

, TOA FURTHER INFOAMATION CONTACT:

Miller B. Bpangler, Bpecial Assistant for
Policy Development, Division of
Systams Integration. Office of Nuclear
Reactor Regulation, U.8. Nuclear
Ragulatory Commission, Washingion,
DC 20638, Telephons: 301-492-7308.
SUPPLEMENTARY INPORMMATION: On
October 2, 16080, the NRC published an
ANPRM sntitled “Severe Accident
Design Criteria” (45 FR 63474). It was
subssquantly decided to handie this
fasue in a Policv Siatement The Policy

Statement, entitled “Proposed

Commission Policy Statement on Severe
Accldents and Relsted Views of Nuclear
Reactor Regulations,” was published for
comment on April 13, 1083 (48 FR 16014).

* After considesration of the comments, the

NRC has {ssued & final Policy Statement
entitled “Policy Statemant on Severs
Reacior Accidents Regarding Futurs
Designs and Existing Plants” which
sppests slsewhers (n this lasus.
Consequantly, this serves notice of the
withdrawal of this ANPRM.
Dated ot Wa on. DC this 8th dey of
Auvgust 1988, — y
For the Nuclear Regulatory Commission.
Sassue! . Chlik,
Secrelary of the Commission.
{TR Doc. 35-18832 Filed 3-7-83: 8:43 am)
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