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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHlNGTON, D.C. 20555-0001

March 16, 1994

Docket Nos. 50-387
and 50-388

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

Mr. Donald C. Prevatte
7924 Woodsbluff 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

plan.
technical review is continuing as described in the November 15 1993 t'c son

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 light 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 licensing basis for any facility is unique. The staff
has reviewed the unique licensing basis of the Susquehanna facility, as it
pertains to the issues raised in the Part 21 report, and has drawn the
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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Mr. David A. Lochbaum
Mr. Donald C. Prevatte

March 16, 1994

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 low 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 licensing basis of the Susquehanna facility. In
a letter dated Harch 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
Hanual 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/

Joseph W. Shea, Project Hanager
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:
Hr. Robert G. Byram
Senior Vice President-Nuclear
Pennsylvania Power and Light

Company
2 North Ninth Street
Allentown, Pennsylvania 18101
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with or without a loss of offsite power. Therefore, the staff does not feel a
justification fo} 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 licensing 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
Hanual 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.

Sincer ly,

Jos p 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:
Hr. Robert G. Byram
Senior Vice President-Nuclear
Pennsylvania Power and Light

Company
2 North Ninth Street
Allentown, Pennsylvania 18101
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DISCUSSION OF REGULATORY PROCESS FOR REVIEW OF
POTENTIALLY SAFETY SIGNIFICANT ISSUES

RAISED SUBSE UENT TO LICENSING

ENCLOSURE 1

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
process is traced from its legislative foundation through NRC staff guidance
documents.

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 license 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 r eport 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 Nile Island
revealed previously unconsidered weaknesses in the design of licensed
reactors. After review of the technical details of the Three Nile 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 Receister 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':
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"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 link 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 Nemo (SRM) dated June 15, 1990 (Attachment 2). In
that SRH, 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. Nore 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
Plan, branch technical positions, regulatory guides, generic letters and
bulletins.

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
backfits" 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 licensee'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-



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 appropri ate measure, of "adequate protection." The
Commission responded to SECY-89-102 in the SRH dated June 15, 1990. In that
SRN, the Commission stated:

"The Commission believes that 'adequate protection's 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

'verallpublice health and safety and is a cost-justified safety enhancement.
In this case, the staff must prepare' detailed regulatory and cost-safety
benefit analysis of the proposed modification.

When new information is brought to light 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 licensing 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 ~Re ister on
August 8, 1985 (50 FR 32138)

2. Staff Requirements Nemo, 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
Harch 30, 1989

5. Final Rule, "Revision of Backfitting Process for Power Reactors," dated
Hay 31, 1988

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

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

8. Staff Requirements Hemo, dated February 21, 1992, Subject: Briefing on
Status of Safety Goal Policy Statement (SECY-91-270), 10:00 A.H., Friday;
January 17, 1992, Commissioners'onference Room, One White Flint North,
Rockville, Haryland (Open to Public Attendance)
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NUCLEAR REOULATOAY
COMMISSION

10 CFR Part 50

Policy Statement on Severe Aeactor
Accidents Aetna O'"" Rotund Oeatgna
and Exl~ ting Planta

Aociecv: Nuclear Regul ~ tory
Commission.
AOTiosn Policy statement.

gvssssAhv: This stotemenl describes the
policy the Commission intends to use to
resolve safety Issues tele'.ed io reactor
~ ccidents more severe than design basis
accidents. It~ main locus io on the
criteri ond procedures thc Commission
intends to use to certify new designs for
nuclear power plants. This policy
statement Is ~ revision of the "Proposed

'ommission Policy St ~ iement on Severe
Accidents and Related Views on
Nuclear Reactor Regulation- that wao
published for comment on April 13. 1983
(48 FR 18014). An advance notice of
proposed rulemoking. -Severe Accident
Design Criteria." published on October
2. 1980 (45 FR 85474) I o being withdrawn
by ~ notice published elsewhere in this
Isiue.
POh IlIhTIIthIhfOROIATIOII COKTACT:
Miller B. Spangler. Spemat Assistant for
Policy Development. Division of
Systems Integration. Office of Nuclear
Reactor Regulation. U.S. Nuclear
Regul ~ tory Commission. Washingtots

~ D.C. 20555. Telephone: (301) 492-730L
av~legIITAhv IIIRohlsATIDN:This
policy si ~ !ament set ~ forth the
Commission' Intentions for nilemakingo
and other regul ~ tory actions for
resolving safety issues related to reactor
~ ccideni ~ more severe than design baal ~
~ ccideato. 'Ae inah focus of thia
ot ~ temeat lo on dectsiorrprocadureo
Involving st ~ ffapprovaleir. optionally,
Commission certification of new
standard designs for nuclear power
plants. It also provides guidance on
decision and analytical procedures for
the resolution of severe accident issues
for other classes of future plants and for
existing plant ~ (operating reactors and
plants under construction for which an
operating license bao been applied).
Severe nuclear accident ~ are those In
which substantial damage I ~ done to the
reactor core whether or not there are
~erious offsite consequences. On "
October 2. 1980. the Commission issued
~ n advance notice of proposed ~

rulcma'king. "Severe Accident 6eslgn
Criteri.- that invited public comment
on long term proposals for treoling
severe accident Issues (45 FR 85474). By
another notice published elsewhere In
this Issue the Commission I ~

wlthdra'why this advance notice of
proposed rulemaking.

~ This policy statement I ~ ~ revtofoa af
the "Proposed Commission Policy
Statement on Severe Accidents aud
Related Views on Nuclear Reactor
Regulation- published for public
comment on April 13. 1983 (48 FR 18014)
Twenty ~ Ix letters of comment on the
proposed policy ~ tatement were
received. The nuclear industry generaUy
supported the proposed policy statement
and suggested several modifications.
Much of the criticism of the proposed
policy ~ t ~ tement by environmental
roups and other interested persons
ocused on ~ perception of over reliance

on probabilistic risk assessment.
especially when coupled with the
Commission' "Safety Coal
Development Program" (48 FR 10772.
March 14. 1983). The Policy Statcmcnt
was revised as ~ result of these
suggestions and criticisms ao wall aa
comments by thc Advisory Committee
on Reactor Safeguards.

Many changes have already been
Implemented in exi ~ ting plants ao ~
result of the TMI Action Plan (NUREC-
0660 and NUREC-0737).'nforms tioa
resulting from NRC and Induotry-
sponsored research. and data arishg
from construction and operating
experience. On the basi ~ of current)y
~ vailable information. the Commission
concludes that existing plant ~ pose no
undue risk to public health and safety
and caco no present biol~ for Immediate
~ ction on generic rulemaking or other
regulatory changes for these planta
bacauae of severe accident ris. Tbe
Commission has ongoing nuclear safety
programs that include: tne rasa)ation ol
new and several other Unresolved
Safety issues and Generi Safety faeuaa:
the Severe Accident Source Term
Program: thc Severe Accident Research
Program; operating experience and data,
evaluation regarding failure of certain
Engineered Safety Features and oafoty-
related equipment. human errors, and
other sources of abnormal eventa and
~ crutiny by the Oflice of Inspection and
Enforcement to monitor the quaUty of
plant construction. operation. and
maintenance. Should slgnlAcant new
~ afety Information become available.
from vehatever source. Io questioa the
conclusion of "no undue risk." thea the
technical issues thus IdentlAed would be
resolved by the NRC under Its bac)dlt
policy and other existing procedana
Including the possibility of generic
rulemaking where thl~ i~ )ustifiab)a.

'ooomeai ~ eeteeeaoed ia ibl~ Policy ~eaeeae
~ ee eeeiiebie IOe iaepeeaOO ~ i ibe NRC' Oabue
Doaoaeat Room. lnr II sieeei. Hw. weebiacema,
D.C.

One Important source of new
hformatlon is the experience of NRC
and the nuclear Industry with plant ~

specific probabilistic risk assessments.
Each of these analyses. which provide a

detailed assessment of possible accident
~ccnarios. hss exposed relatively unique
vulnerabilitieo to oeverF'accident ~ .

Generally. the undesirable ri~ k from
these unique features has been reduced
to an acceptable levefbjj low.cost
changes ln procedures or minor design
madifica tiono. Accordingly. when NRC
and industry Interactions on severe
accident Issues have progressed
sufficiently to deline the methods of
analysis. the Commission plans to
formal ~ t ~ an Integrated systematic
approach to an examination of each
nuclear power plant now operating or
under construction for possibly
significant risk contributors that might
be plant specific and might be missed
absent a systematic search. Fonowing
the developnlent of such an approach.
aa analysis willbe made of any plant
that has not yet undergone an
appropriate examination and coot ~

effective changes willbe made. If
needed, to ensure that there lo no undue
risk to public health and safety. In
Implementing ouch a systematic
approach. plants under construction that
have not yet received an Operating
Uccnse willbe treated essentially the
~ arne ao the manner by which operating
reactors are dealt with. That I ~ lo ssy. a
plantwpeciAc review of severe accident
vulnerabilitles using thi~ approach ls not
considered to be necessary to determine
~dequate safety or compliance with
NRC safety regul ~ tiono under the
Atomic Energy Act, or to be a necessary
ce routine part of an Operating License
review tor this class of plant ~ .

Regarding the decision process for
certifying a new standard plant design-
an approach the Commission ~ trangly
~ ncourageo for future plants —the Policy
Statement aflinno the Commission'
belief that a new design for a nuclear
power plant can be shown to be
~ cceptable for severe accident concerns
IfIt meets the following criteri~ and
procedural requirements:

~ Deaonotratfon of compliance with
the procedural requirements and cniens
of thc cuITent Commission regul ~ lions.
hcluding thc Three MileIsland
requlrcment ~ for new plant ~ as leAected
Ia the CP Rule (10 CFR 8034(f). 47 FR
22M):

~ Demonstration of technical
reaoluUon of all applicabl ~ Unre so! i ed
Safety Issues and thc medium sr d .". z".

priority Generic Safety issues. m .. '8
a special focus oa asoilrlllg the
reliability of decay beat remov ~ I
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~ysticne and the reUab)Uty of both AC
and DC e)s~ supp)y systems;

~ Coriip)CUoo of a Probebi)istic Ris'k
Assessment (PRA) and consideration of
the serrcre accident vu)ncrabi)iUes the
PRA exposes along w)lh Ihe Insights
that It may add to the assurance of no
undue ris to public health and safety,
and

e Completion of ~ staff review of the
dcs)gn w) lh s conc)osion of safety
acceptability using an approach that
stresses dctcrmini ~ t)c cng)ncering
analysis and )udgment comp)cmcotcd
by PRA.

Custom designs that are variations of
the present generation of LWRs willbe
revicii~d tn future construction permit
~ pplicatlons under thc guidelines
idcnUQcd for approve) or certification of
standard plant designs.

Because thi ~ policy statement Is )ust
one part of a larger program. Inc)ud)ng
the Severe Accident Research Program.
for faso)vitlg ~ evcfc accident Issue ~, tha
NRC staff ts publishing concurrently
with Ihi~ Policy Statement ~ report on
"NRC Policy on Future Reactor Designs:
Decisions on Severe Accident Issues In
Nuc)ear Power P)ant Rcgul ~ tion"
(NU)IZC-1070). In th)s report the Policy
<' 'e~eot Is reprinted along with other
Information and appendices that provide
perspective on the dave)opment and
Imp)cmeataUon of tbl~ policy and how lt

~ relates to other features of thc Severe
A."cider)I Pregam. A copy of NUREG-
10y0 willbe ai>Uable for InspecUon at
the Comm) aston' Pubhc Document

-Room. lylyH Street NW Washington.
b.C Copies of NU)KC-10y0 may be
purchased by caQlng (202) X7S-29$ or

~ (202) Z75-2lyl or by witting Lo the
Supcitntendent af Documents. US.
Covefnment PftnUng OG>ce. PX). Box
270IL2,

Wash�)iegt

on. D.C. 200t 5-yDIL2 or
thc NCUona) Tcchn)ca) Informs'Uon
Service Departnlcn'I of Commerce, 5285
Port Roya) Road. Spfingf)CM, YA22161..

POUcy Icaasisiseeit

A. faiadbctf'on

The focaa cm severe accident laaaea hs
this POUcy Scatecnecit Ia psaarptisd by the
~ tafi's )udgineat that acc)dents of this
c)ass. which are beyond the aebatanUal
cov Crepe a4 des)gn bea)a event!.
constitute Ihe ma)oe rich 0> the pubUc
~ ssocs ~ Lsd w)Lb raciloOCU ve re)eeoc
trom nurser power plant ecakhaU. A
faods.~ta) oh|oct)ve of tbe
Comnlisstoo's severe acddent poUcy Ia
that Ihe Cosniadsa)oo hitands to Lake aD
reascxiab)e steps to facie tbe chances
of occuire Doe of ~ severe ace)dent
involving substanUa) damage so the
re~toe care and lo aa)UgeLC the

consccfiiciiccs of sech en ecc)dent
shou)d one occer.

Oa April 13, 1M3, the U.S. Noc)car
Regulatory Cofnfoiss)oo Issued for
pub)ic comment ~ "Proposed
Comniission Policy Statement on Severe
Accidents and Rel ~ tcd Views on
Nuclear Reactor Regulation" (dg FR
lte) S). Tbe public coinnicnts have been
reviewed. and, on Ihe basis of further
~ tudy and consu) tation. Lhc Commiss) on
ls issuing the present Policy Statement
~ s ~ go)dc Lo fegllls lory decision making
on Lhe treatment of severe acc)dent
Issues for exlsUng and future nuc)ear
reactors 'with special focus on
procedures for staff approval or.
optionally. Commission certiiicaUon of
new standard plant designs.'n

line with its legis)CUvc mandate to
ensure that nuc)sar power p)anU shou)d
pose no undue risk Io public health and
safety. the Cofnmisaion has exainined
an extensive range of tcchnical Issues
relaUng to eever accident risk that have
been Identified ~ ince the accident ~ I

'lireeMile Island. Following
Imp)emcntat)on of numerous
modifications of plant design and
regulatory procedures as developed
through the TMIAction Plan (NU)KC-
0aM and NUREGEP31) and other
Comm)as)cm dcHbcraUons, the
Comm)as)on conchidcs (based on
oerrcnt hitofmet)on end analyses) that
ex)sting plants do not pose an undue
level of r)sk to the public. On th)s basis.
the Comm)ss)on feels there is no need
for ImmccHate ection on gcilcric
ru)cmek)ng or other regul ~ lory ch enges
for these p) ants because of severe
acc)dent r)sk. However. the occizfrence
of a severe ecc)dent Is more )ikc)y at
some piailts Lhah at others At each
plant there willbe systems. components
or procedurea that are the most
aigntf)cant contributors to severe
acct detrt risk Tlie tcitent of this poHcy
statement Is to provk)e eU)IUee with
basis for deva)opmcnt of Comm)ss)on
guidance that wIU aQow IdentH)ca Uon of
these contributors and development of
the appropri ~ te coarse of acUon. ee
needed to eeecfre acceptab) e margins of

Tlol ~~h~lNPIHICw
~ +%8$7lo See ~ ssoaeee poeree ptas I eetscb, is
~dd>uos io Ibe Saedeee Sieasi aspply Syeieis,
Seoiedee 4cceooe asd etstpaea desoced ae
Ialasoeof 4%anL

~ e per Ierrrwd reSwwssebitny of s mw eiesderd
derses. the eppskssi ie be isa anorded ls eae talky
Seeeeeesi ibe ILeadsbiy et caeeeke bete we ~
pre tuaioeiy Dealss Apteo rat IpDAI, ~ sisal Deetes
Approrat IFDALor Declan Cerritksem IDCL Tbe
~asian e pprerete tie ~ PDA w yDAIwoekd be
teased teuerrlee ek oosede ties ed ibe «esre reraere
~sd rroeid be eebieoi k ebaueoee ie lsdieadul
boeoeiee beertopL 'Ae Dories Cerofke eek eeeeid
be leeeed br ibe Coouoteeioo tottorrke ~is~ ~bee esd ooetd soi be dsner~
ls hakvhieed beedsee.

~ afety. In all cases. the commitment of
utility management to the pursuit of
excellence In risk management is of
critical importance, The term "risk
management" Includes accident
prevention, accident management Io
curtail or retard Its progression. and
consequence mitigation Io further limit
It~ effects on pugic health and safety.
The Cocnmlss)on p)sns to formulate an
approach for ~ systematic safety
examination oTfxisiing p)snls to
determine whether psrticu)ar accident
vulnerabiliiies afe present and what
costwffcct)ve changes are desirable Io
ensure that there is no undue risk to
public health and safety. In
Imp)emenfing such a systematic
~ ppfoach, plant ~ under construction that
have not yct received an Operating
License w))) be treated essentia)ly the
same as Ihc manner by which operating
reactors are dealt with. That is to ssy. a

plant spec)fic review of severe accident
vulnerabitities es)ng this approach )s not
consid~ Io be necessary Io determine
adequate safety or compliance with
NRC safety rcgu)ations under Ihe
Atomic Energy Act. or to be ~ necessary
or routine pert of an Operating License
review for this c)ass of plant ~ .

The main purposes of this Policy
Statement follow:

~ To c)artfy thc procedures and
requ)remenU for Uccns)ng a new ouc)car
plant;

~ To rewxam)ne thc need for the
gener)c ru)eniakirig proceeding
contemplated In Lhe TM Action Plan
co nun) Lm ant (NUREI~ Task UQLS)
on degraded core acctdenU. currenUy
referred to as severe nuc)ear reactor
accidents:

~ To avo)d annocessary de)ays of
p)ant ~ oow under construction:

~ To c)oae out for now severe
acc)dent issues for ex)sUng plants (those
ln operaUon and under construcoon)
without Imposing further backiiU un)css
thi~ can be Justified by new safety
Information; and,

~ To achieve Improved stability and
predictability of reactor regula Lion In a
marner that weald merit Improved
pubUC catt))dence In oor regu) story
decl ~Ion making.~ po) Ic)es presented in this
~ tatement wll) lead to amcndmcnt of
NRC fegu) aUO)is, ~ tandsfd review plans
for Ucensing aeUons. or other decision
procedures and cr{tcris as part of NRC's
ongoing Severe Accident Program This
Policy Statement aakes aUowance for
each changes ~ s the resuli o) Ihc
deva)opment of new safety mlormsf)on
of e)gnNcance for dcs)gn snd operating
proced urae.
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h accordance with the ictiviUes,
views. and policy developments
discussed in this policy Statement. the
Commission believes thit It ls possibl ~
to complete its ongoing reviews of new
plant designs with an expectaUon of
fully resol 'he severe acddcnt
questions In the course of the review.
Thts belief la predicated on the
availability of results trom t)te ongoing
NRC. Industry Dcgrided Core
Rulcmaklng Program (IDCOR), and
vendor research and insights from the
Zion. Indian Point, Limerick and other
risk analyses. The review of standird
designs for future CPs provides
Incentive Io Industry to address severe
~ ccidcnt phenomena. Indeed. since July
1983. the stiffhas completed the
reviews ind has issued final Design
Appravcls (FDAs) for two standard
designs (General Electric Company'
BWR/6 Nudear Island Design. CESSAR
IL and CombusUoa Enginccring
incorporated's System IN Design,
CESSAR). A severe iccidcnt review by- thc NRC stiffof the CESSAR II design
for forward referenccability ls nearly
complete. The review hdudcd

~ . ~sscssmcnt of alternative deslga
.changes for severe acddent risk
reduction. In addition. the staff bas been
involved with pretendering review of an
appficaUon for Westinghouse Electric
Corporation' advanced pressurized
water reactor design RESAR-SP/90. h
January 19M. Ihc NRC found the
RESAR-SP/90 appliciUon for a
Preliminary Design Approval acceptable
for doCketing and in May 1954 thc
application was docketed. Also. work
has been continuing between NRC and
thc Electric Power Research institute
(EPRI) on their "LWR standardized
Future Plant Design Evaluafion
Program."

lt ls assumed in this Poffcy Statement
that. over the next 10 to 15 years. utifity
ahd commercial interest in the Vnited
States wlU focus on advanced Ught
walcr reactors that involve
Improvement ~ but are esscntlafiy based
on the technology that was
demonstrated In the design.
construction. and operaUon of more thea
100 of these planta in the Vniled States.
Thi~ policy should not be viewed as
prejudicial to more extensive changes In
reactor designs that might be
demonstrated during or beyond Ihal
time period. Indeed. the Commission
encourages thc dcvclopmcntand
commcrci ~ Ihation of any ~ tandard
designs that might rcalhe safety
bencAIs. such is those achieved through
greater ~ Implicity: ~ lower dynamic
response to upset conditions Involving
accident precursor events: passive heat

removal for Iosswf~lant acddcnts;
and other charactcrisUcs that promote
more effidcnt construcdoa. operedoa..
and milntcnancc procedures to enhance
safety. rellabifity. and economy.

8. Policy /br NetN P/anf hpp/icafion!
1. IntraducUoa

No new commercial nuclear reactors
have been ordered ln the Vnltcd Stites
~ Inca December iirrft.However. the
Commission has received several
appUcaUons for reference design
approvals that are currenUy under
review. A reference design Is one of the
opUoas ln the Commission's
standardization policy. Wbea approved
by the NRC stiff. ~ reference design
could be Incorporated by reference h a
new CP applicaUon and. ultimately. h
an Opera ting License (OL) applica Uon.
During the corresponding CP and OL
reviews. the NRC staff would not
duplicate that portion of Its review
encompassed by lts reference design
approval. Therefore. even ln the absence
of new CP applicaUoas. h order to
provide guidelines for the curTent
reference design reviews. the
Commission has recognized the need to
promptly estabUsh the criteria by which
new designs can bc showa to be
acceptable In meeting severe accident
concerns. The Commission now bcUeves
that there exists an adequate basi ~ tram
which to estabUsh an appropriate set of
criteria. This belief Is supported by
curreat operating reactor expcHcncc.
ongoing severe accident research. and
insights tram a variety of ris'k analyscL
The resuitant criteria iad procedural
requirements are Usted below.
2. CHtcrl~ and Procedural Requirements

Thc Commission beUcvea that a new
design for a nuclear power plant (ae
wcU as a proposed custom plant) can be
shown to be acceptable for severe
accident concerns iflt meets the
following criteria aad procedure)
requirements:

a. Demonstratioa of compUance with
the proceduril requirements and criteria
of the current Commission regulations.
including the Three Mile Island
requirements for new planta as reAected
in the CP Rule (10 CFR 50.3C(f) J;

b. Demonstration of technical
resoluUon of aU ippllcible Vnresolved
Safety Issues and the medium- and high.
priority Generic Safety Issues, Induding
~ special focus on assuring the
reliability of decay heat removal
systems aad thc reUabifity of both AC
and DC electrical supply systems:

c. Completion of a PrababllisUc RIsk
Assessment (PRA) and conslderaUon of
the severe accident vulncrabiUUes the

PRA exposes along with the hstghts
that lt may add to thc assurance of ao
undue Hsk to public health aad safety:
and

d. ComplcUon of c ~ taff review of Ihc
design with a condusion of safety
acceptability using aa.approach that
~ tresses determhisUe cnghearing
~ nalysls and Judgment complemented
by PRA.

The fundamental criteria Usted alcove
~ pply to the stiQ's review of any new
design. In addressing criteri~ (b) and (c).
the applicant for approval or
ccrtificaUon of a reference design shaU
consider ~ e of alternatives and
combinatioa of aitcrnaUvcs to address
the unresolved and generic safety issues
and to search for cost~ffcctlvc
reducUoas In the risk tram severe
~ ccidcnts. No cost bcnefit ~ tandard his

. currently been certified by the
Commission. although one has been
proposed for trial wc (NVRI~880,
Rev. 1). Such a standard. Ifcertified.
could serve as a sunagate, not oaly for
dollar costa and bencfits of a dcdsioa
opUoa, but also for other adverse ind
beneficlal effects (soft attributes) of
social signlficancc that cannot readUy
be quanUficd ln commensurate units.

The foUowing sections explain In
more dctaU how these criteria are to be
~ ppUed to the various types of reviews
that the ~ taff may encounter. Il Is
intended that ~ acw design would
~ aUsfy each of thc fundamental criteria
Usted above before final approval or
certification. It Is recognized. however.
that a ncw design can go through
different stages or levels of approval
before receiving this final approval or
ccrtificaUon. For example. a reference
design can obtain a Preliminary Design
Approval (PDA) and then a Final Dcstgn
Approve) (FDA). The unique
drcumstances of each design review
will. therefore, require QexlbIUty Ia ths
~ ppUcation of the critcria Usted above.
h parUcular. the timing of the PRA
requirement may differ considerably
from oac review to another. In addtaon.
the Uccnscc Is required to ensure that
the intent of the safety requirement '~ t ~

~ ccompUshcd during procurement.
construction aad operation.

It I~ recognized that there are i
diversity of PRA methods. These»ta

~ continua to undergo evolutionary
development as the risults of rescarca
programs and refiabUily data tram
operaUng reactors become avatIsb ~ snd
as Inaovative wes of PRA ln

safer'ecl

~ ion contexts suggest better»s > s to
achieve the benefits of these mett:~~
while guarding against their Iimt:~ t.:"~

or Improper uses. While learning r ~~
of these ds willlikely contInue I.r ~
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ds~ cx Iuotv. It would nevertheless
~ IYPltt OI'Ltd to crewobdNte this
~xperi~ at vetfelss steges of PRA
developmetlt and eUlhe UotL ht the
present etage of deveioptnent. ~ number
of positive ases of PRAs heve been
demonstrated. Eepectelly Ia IdenUfylng.
(1) Those cori ttibetots to servers
~ ccident ttak that are cleerly dottlhlent
end hence seed to be exandned for eeet.
~ ffecttve risk teducUOD teeesures end (2)
those accident eeqaences that are
dearly insigtdficant risk oontribetora
and can therefore be ptadenUy
dimtsee4 h-be tvtMn cases ate mete
ptoblemaUC.

Accordingly. wit)dn 28 saoaths of the
pubHcetion of this sevete accident
~ tatemcnt. tbe staff wIU Issue guidance
on the form. Inepeee end tele that PRAs
are to play ln severe accident analysis
end dedsicel makhtg for both existing
end future plant designs end what
minimum crtteti~ of adequacy PRAs
~hould eteeL Ftem experience to date. It
Is evident that PRAs cou)d serve ae ~
highly useful heel in assessing the risk-
reducUon potential and cest-
effectiveeees of e number of hnaginetive
design epdons for nevv planta h1
cetnpetiscxt with design feetmes of
axis dng plants. T2te PRA guidance wQI
describe the eppreptiete cemhlneUon of
deteradnistic and probabUisdc
oonslderatbns es e basis foe severe
ecctdettt deciskma.
-~ pteposed Comads elon PoHcy

6tetement oa Severe Accidents Issued....'n April13, 2tee recegtdzes the need for
..striking a belence betvreen acddent

revenUea aad cetlsequence adtigatioa.
~xpioring tbe need far ahBUonal

design er eperedoaal feehttee Ia the
next genera Uoa of pleats to adUgete tbe
oonseqoetteg ofco~alt codd cata.
the oemadseion wi0 strike a balance
between acddeat prsventhm end
Consequence adUga Uoa encompassing
acUoas that Improve understanding of
containment buU 'aUute
cheractetieUca end feetmee m
emergency ecUene that decrease the
likelihood of oentehancnt baQding
faUures. Aitbeugb aot specifically
designed to eccemmodate a0 of thc
hostile envhenmeats resulting from the
complete epectrmn of severe eoddeata.
they cen ceatein e btrge fractfen of the
radiological laveatmy from e portion of
the spectrum ef each severe ecddeata
Por exetnple. Ietge. dty cxmtahunlcnta
may be suf5dendy capable of addga Ung
the ceneeq~cee af e wide spectrum of
Cote.melt accidents: hence'mth et
tvqtdrealeats mey be unnecessary or. et
mosL upgrading current teqnheatettts ta
gain limited hnprevetnenta of their .

~xIEUng cepeb%ty mey be necessary.

~ Commission expects that these
matters wi0 centhtae to be sub)ects for
~ tady (e.g.. ht the NRC research program
end ht fa?ther plant epecifi c studies such
es the Zion end Indian Point
ptebabihstic rfak assessments).

Integrated systems analysis wQl be
used to explore whether other
contahment types exhibit ~ funcUonaI
containment capabiUty equivalent to
that of large. dty containments.
Although containment sttength is an
important feature to be considered in
such an analysis, credits should aiso be
given te the Inherent enetgy and
radhnucUda absnrpUOD capebUities of
the various designs ea well as other
design features that limitar control
combustible gases.

It Ie dear that co~it ecddent
eval aa Uoas and containment failure
evaluations should coDUnue Lo be
performed for e represents tive sample
ot operaUng plants end pleats under
coaattucUOD end fot eU future pleat
designs. Tbeee atuIUEE should hDIIreve
our understanding of thc coatehuneat
loading end faUure characterisdcs far
the veriolss classes ot fedU tice. 'Aa
analyses should be es reahstic ea
possible and should Inc)ude. where
~ pptepetate, dyeemic aad static
Ieedings trcea combaatioa of )tydrogca
and other combustibles, ate dc preesate
and tetnpetature Ioediags ftesa steete
and oem-aaadaesibles. beeemet
penetretioa by cxee~t metertels. ead
~ffects otl aerosols aa IÃlgtneered safety
features. A cleti5cation of contehaaeat
petfoaaaae expecta Uoas wUl be aaade
InclQding e decleteo oa vthctber Lo
estabBeh ~ peffcelnanee ctssetie foe
coDtail1taeat eyeaesee ae4 Ifao, whet
these eheald be.

Tie CoexaieAon else tecogtdaee the
IatpcÃ'tence ef sech poeelltiel
conttibatcea So severe eoddent risk es
human peefulmence end se . TTte
Issues ot both insides ead
~ebetege threats wi0'be cerefll0y
analyzed end. te the extent pracUcable.
wUl be emphesised ee epede)
ceneldereUons ht tbe design end ht the

pP o

rating procedures developed for Dew
p ants. L&ewfee. the effecdvenese of
tumea performance wIIIbe «mpheahcd
ln design end opereUag procedure
dew)epmettt. A balanced focas wIU be
paid te the eegaUve impact of human
performance on severe accident ttak ea
weU es Ita potentia0y poetdve
ooatributiea te beIUng ar 1hafdng thc
consequences of severe acd dent
progression. Design feetmes ehouM be
empheshed that traduce tfte risk of early
COD>~eat faUare. thus provMing more
time for the positive centt&uUons of
operator performance in curtailing

~evere accident consequences. Also.
design features should be given special
attenUon that serve to decrease the role
of hutnan error In the sequence of events
leading to the initiation or aggravation
of core degradation. In particular,
methods of analysis and associated date
bases are underdevelopment by the
Cosnmisslon'songoing severe acddcnt
programs that will~ id the analyses and
correcUve aQions of both negative and
positive human perfonnance
contributions to severe accident risk or
Its eQcvisUan.

lt ls noted that sotne of the severe
accident sccrlattoa result hl Insignificant
tobabihty of offsite consequences.

cause of contalmnent effecbveness. h
this situs Uon, there mey be no clear
basis fee regulatory acUon because there
Is no substanUel effect on public health
or safety. However. the haplementetion
of requirements Lo control occupational
exposure abouM be considered ~ long
with the relatively smaU effects on
public health aad safety for these types
af severe acddcnte. The resolution of
cost. benefit issues ln severe accident
decision making is patt of the NRC's
Safety Coal Evaluation Program.

Although in tbe Ucensing of existing
plants thc Coeuaasion has detetmlined
that these plants pose no endue risk to

ublic health and safety, thi~ should Dot
viewed as haplying a COQQDIssIOD

policy that safety improvements tn new
plant designs should not be actively
~ought. The Comarission fully expects
that vendors engaged h designing new
~ tandetd (or castotn) plants wiU achieve
a higher standard ol severe accideat
safety perfottaence than their prior
dadgns. Tide expecLa tioa is based on:

~ TLE gtewing vohane of tnfornlation
E&ea huiuetty and govettzUletlt
sponsored research and opera Ung
reactor experience be ~ hnproved oar
knowledge of specific severe accident
vulnerabQiUes and of Iew~ methods
fot their etIUgetion. Futher learning on
~ afety vulnerabQides ead hmovs tive
methods is to be expectecL

~ Tate Inherent f)exibIHty of this
PoHcy Statemcn'. (that permits tiakMk
tradeoffs In systems end sub.systems
design) encearegea thereby Innovative
ways ot achieving an tmproved overaG
systems teBabUity at ~ reasonable coat.

~ PubUc acceptance. and he ace
investor acaeptance. ofa~
technology la depend e Dt on
demonstrable progress in safely
perfonnance. Including the reduaioa ID
frequency of accident prvcarvot events
as we0 as ~ diminished cor.uoveray
amoag experts aa to the scsquacy of
Duel eat safety technolog2
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the request Io permit the design Io be
referenced in new CP and OL
applicetio»! for a fixed period of tlmi.
~ uch as five years. The amended FDA
wiU be conditioned as appropriate to
ensure that new CP and OL applications
reforonrlno rho rlociori will satisfy each
of the criiena in Section B.2. The severe
~ ccident review must be completed prior
to the issuance of the new CP or OL

(2) Criterion B.2.c requires thc
complehon of a comprehensive PRA If~
comprehensive PRA cannot be
completed owing the the Umitcd scope
of the desitin. the applicant shall
perform supplementary risk analyses to

. the extent pracUcal h support of the
~ pproval or 'rulemaklng process. Aa
noted above. the limited scope of plant
design and PRA analysis wou)d lead to
a parti ~ I loss of benefits ln that a two-
'ep CP/OL Ucenshg process would be
required in lieu of a one step process.

(3) With regard Io completion of a
coritprehensive PRA for ~ reference .
design. Ihe Commission recognizes that
a PRA would be more meanhgful If lt
were baaed on ~ substantial portion of
the complete facility design. Therefore.
If)ustified to the NRC staff. cooipletlon
of thc PRA by thc FDA applicant may be
waived. Ifa comprehenstve PRA ls not
sirhmirror\ hv Iho Fllh aoolicant for the
FDA. ~ CP/OL applicant referencing thc
design would bc required to submit ~- plant specific PRA.

A reference design applicant
previor!sly greniod en FDA can pursue'he same options of design approval or
design ccrtificaUon as described In the

—..- 'preceding section for reference designs
'with no previous FDA. The FDA would
be Issued following the compleUon of
the st ~ ff's review and would bc sub)ect
to chaUenge in individual Uccnslng
hearings. The Design Certification
would be IssiII;d by the Commission
foUowing a rulcmaking proceeding and
could not be chaUenged In Individual
hearings. CPs or OLa. based on a
reference design that has not been
~ pproved through rulemaking. shall be
subject to cny des! g.. changes arising
&om the rulemaking proceeding h
~ ccordancc with the Commission'a
backfit poUcy and rcgu)ations. The
design certification would be issued for
~ longer dura Uon than ~ design
~ pproval. The spectfic requirements and
procedures for obtaining design
certifications or approvals wlU be
~stabilshed In ~ forthcoming revl ~ lon to
the Commi scion' Stand ardiza Uon
PoUcy Statement.

c, A Reactivated Canctrtrctian Prrnnr'I
Application. Because of the many
complex factors involved. the criteria
and procedures for regul ~ tory treatment
of reacUvated Construcdon Permits wIU

be a matter of separate consideration
apart from th!s Severe Accident Policy
Statenien.

d. A Nerv Cuctam Plant Canctrvctian
Penrrit Applicatian. II Is the
Commission's policy to encourage the

, use of reference designs in future CP
applications. This does not. however.
preclude the use of ~ custom design.
Custom designs shall also be reviewed
agahst Ihe criteria Identified in Section
B.2. As ~ result of the circumstances and
timing involved h the ongoing standard
design review processes. the
Commission expects that most. It not ~ ll.
new CP applications incorporating a
reference design would be based on
essentially final design information. This
wIU result In improved safety and
regulatory practices. as well as reduced
time to Ucense and construct a nuclear

wer plant. To obtain as much of Ih!s
nefit as practicable for a custom

design applicaUon. the Commission will
require ~ CP application for a custom
design to include design information
that is sufficiently final and complete to
permit completion of an adequate plant.
specific PRA. It I~ possible. however.
that an applicant referendng an
~ pproved or certified design ln lieu of a
custom plant wou)d have In prospect a
algnificantly rednced Uccnsing fee since
staff effort wou)d hot be required-or
much less would be required —for a
rc!cvfcw of the approved or certified
design at the CP/OL stage save for those
detailed changes to accommodate
unique site features or other special
drcumatanccs (c.g.. Innovative
equipment designs to meet ncw ASME
or IEEE codes. etc.)

0 Policy%r Existing Pltrntc

1. Some General Prindples of PoUcy
Development

The Commission has Uccnsed about
90 nudcar planta and expects to'process
~ ppUcations to Uccnse approximately 30
~ ddltional plants. The Commission has
considered at length the question of
whether generic rulemaking should be
undertaken or addiUonal regulaUons
should be Issued at this time to require
morc capabiUty in operaUng plants or
planta under construcUon to Improve
~cvcrc acddent prevention.
oonsequence mIUgation. or acddent
management that would halt or delay
further core degradation.

The TM acddent led to a number of
invastigaUons of th'e adequacy of design
fee tu!es, operating procedures. and
personnel of nudear power planta to
provide assurance of no undue risk
regarding severe reactor acddents. The
rcport "NRC AcUon Plan Developed as a
Resu) I of the TMI-2Acddent" (NUREG-

0680. Msy 19M) descnbes a

comprehensive and integrated plan
involving many actions that serve Io
increase safety when rmpleinented by
operating plant ~ and plants under
construction. The Commission approved
items for Implementation and ihe!e are
Identified In a jetport. -Clarification of
TMI Action P)aMequirements"
(NUREC-0737;November 1960). The
staff issued further'criteria on
emergency operational facilities
(NUREC-0737, Rev. 1). auxiliary
feedwater system Improvements
(derived from NUREC-066.) ~ and
instrumentation (Regulatory Guide 1.97.
Revision 2).

Thc TM Action Plan led to the
requirements of over 8.400 separate
action Items for operating reactors and
five Near-Term Operating Licenses.
About 90 percent of Ihe action items
approved for operating reactors are now

'ompleteand the remainder are
expected to be finishcd by thc end of
fiscal year 1985. There were 132
different types of action items approved
ln the AcUon Plan (sn average of 90
acUons per plant). Of this total. 39
Involved equipment backfit items. 31
Involved procedural changes. and 62
required analyses and reports. It is
ImpracUcal to quantify all of the safety
Improvements obtained by these many
changes. Nevertheless. the cumulative
effect is undoubtedly a significant
Improvement in safety.

Other hformatlon from NRC. and
hdustrywponsored research along with
failure data from construction and
operating experience have led to
changes In gxl~ ting plants. Also. Ihe
NRC/AEChas sponsored 11 plant ~

specific PRAs and the industry hss
sponsored many more. The evaluation of
~ evert acddent risk by the interrelated
deterministic and probabilistic methods
has Identified many refinements of
cuncnt design and operating practice
that are worthwhile. but has identified
no need for fundamental (or major)
changes In design.

On the bisls of currenUy available
Information, the Conunission concludes
that existing plants pose no und~e risk
to public health and safety snd sees no
present basis for Immedi ~ ie action on
generic rulemaking or other reg ! ~ iory
changes for these plants bees.se of
~evere accident risk. Moreover U:e
Commlssionbas ongoing prog c-c
(described in NUREG-1070 and rrived
concunenUy with thi ~ Polic) 5' e.-..ent)
that include: the resoluiior. ci
Unresolved Safety Issues anc c" or
Generic Safety Issues. inct. -s ~

~ pecial focus on assuring Ihr ~ c 'Iiiy
of decay heat removal sysre.-..i ar 'he
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'eliability of both AC aad OC electrical
supply syateahs: tht Severe Accident

~ Source Term Program: thc Scvect
Accident Research Program: opcrCCag
experience and data tvaluaUoa
rtgarding tqulomcat failure. human
~ rrors. and other sources of abamnhal
events; cnd scrutiny by tbc Of6ce of
Insptc! Ion cad Eaforccaieat to moaitm
tht quality of plant constructfoa.
operation. cnd maintcrLcacc.'jbe
CommlssloA wiU maintain Its vttLUaace
In these programs to offset the
urtccrt ~ Ioty of whcthtr significant safety
issues remain to be discloetd. Industry
rtsesrch aad foreign reactor experience
are also meaningful sources of
informs Uoa.

One important source of Qcw
InformsUoiL is thc txpaneacc of NRC
and tht nuclear industry with yhnt.

-. sptciGC probabiHsUC risk ~ments 4
tLat each of thtse analysea, which
provide a mort detailed asstssaheat of
possible occident scenarios. has
exposed relatively unique vulntrabUiUee
to ocvtrt athcidtnts. Centrally. thc
undesirable risk from tbtee uaI qLLe
features bat been reduced to ca
acceptable level by low~ changes la

'rocedures or miaor design
modificab-=s.A .~~~ ~ «hen NRC
and Industry interaccaoe oa severe

. accident issILcs have progreeeed
sufficiency to dcGac the methods of

. analysi ~ . the Commiscion plans to
fornhuistc an Integrated syet tcaetic
approach tn an cxamiaacoa of each
nuclear powvr plant aow operating or
under oaastructioa for possible
~ ignlficcat hsL contributors tsomtcxLee
called "outHccs") that might be p4at
specific aad might be miecad obstat a
systcmaUc search. FOUowlrtg the
dtvtlopaerLt of each aa approach. ca
~ na lysis wiU bt mode@ any piant that
has not yet Lmdtrgaac aa appropriate

:axaminacoa. The examinaUaa trill
include specific attencon to cachtalaeseiat

rfarmance In ~ trUdng a balaaoe
twetn occident preveatioa and

consequenoc mltlgacoa Ia
Implemcating ~ systeeheUO
approach. plaihs undec coactcuccoa that
have aot yet received an Operacag
Uctase wUI be treated easeQUaUy the
same as the manner by which operaUae
reactors are dca)t wilkThat Ls to aay, a
pianl.specific review of severe occident
vuinsrabiUUcs usiag this approech 4 not
considered to be necessary to determine
~ dequstc safety or compUathcc with
NRC safety rtgul~ tions under the
Atomic Energy Act. or to be e aoccscary
or routine part of an OperaUag Ucaaoe
rtview for this class of planta

Should significant rww safety
information develop. frost whatever

source. which brlthgs Late qocsUon the
Coahcahs ion's caactuaiaa Utat axis sg
planta pose no undue risk then at that
time tbe epecific techrLIca) issues
suggesting urLdLLe vhhhhtrabUity wiU
undergo cxcahfnaCML and be
handled by the NRC uader e
procedures for have rasolctioa ding
the posaibUIty of gtatrtc rLL)cmaklng
where th4 4 lescficblt. However.
NRC's experience augscsts that safety
issLLcs discovered through opera Ung
expcrieacc axhs. quality aseLLraaoe
programs or ty analyses often
pertain to ac+lid cbaractorls Ucs of a
~ ptciflc pleat design aad. therefore. ace
dealt with through plant-specific
modNcc Uons of rale cvoly modest coat
rather than major geeeric design
changes.

Thc Severe Accident Rcsaarch
Program u well u NRC's extensive
st vere eccidcrht s tLLLUes of certain
Individual plants willaid ln determining
the cxtcat to which carcfuUy ana)yzcd
reference plants can appropriate)y serve
as suczogalcs for ~ clos ~ of similar
plants as thc basis far any generic
conclLLsIQQL These sthhcUcs wLQ also aid
in ldencfyiag the deslrab)c scope aad
~ pproach for falhw up safety stud4s af
Individual planta Any generic changes
that are ldcntified as necessary far
public hcaUh aad safety wQl be raqLUced
through ru) emaking aad wiU be
cons4taat with thc COQLQL4slaa's
bsckfit poUcy.

2. PoUcy kr OpceaUag Reactors

In light of the abave principles and
conc)usians, Cic Commission s poUcy for
operating reactors Irhchidts the
following guidance:

~ Opcracrtg QLLclear power planta
require no further regulatory action to
deal with severe accident issues unhrss
~Igtcficant new safety laformaCon arises
to qatctiats whether Chere 4 adequate
asacraace af no aachte riak to pubUC
health and safety.

. ' ln the latter eveeit a cE?04Ul
~ ssessmcni ahaU be made of the ~
acddaal vabharabiiity posed by 6e
issue cchd whether th4 vahhtrabiBry La

placrt or ef te specific or of gemini:
importance.

~ Tbe most coet&fecCYt opcons fat
reducing this valncrsibibty abaU be
IdenUsad aad a decision ahaU be
reached coasisscat with the coat-
effectiveness criteria af the
Cocnmlssfois' back6t poHcy as to ~h
opUon Dr stt of options (Ifcay) are
Justifiab4 and ceqahtd so be
IQLple~ised.

~ In those lastcncea whcee the
technical Issue goes beyond ciaveqt
cegul ctary cequirecae Qta, generic
ndcaahhag willbe the pref cited

~ olutioa. In other costa. tbc Issue should
be disposed af through tht conventional
prscUce of issuing BOUtcns and Orders
or Cccteric Letters where modilica Uons
are )LLstlfied thrash backfit policy. Or

through plant specific 4tciaian making
~Ioag tbt bans of the integrated Safety
Asaiissxicnt Program gS'AP)
coact pc txL

~ Recotisllxiag that pfcn'~cific
PRAD have yielded vatuablt Insight to
tetiqut pleat vulacrabificee to stvsvt
accidents leading to ~oct
modificictioas, Uctnstes of escL
operating rsiector wiU be cxpectid to
perfona ~ Itaiited.scope, accident safety
analysis designed to discover Instsnots
(I.t.. OaCI ers) of par@euler vulntrebihty
to oore caeN ot to anasuclly poor
coatslnat tnt ptrformcnoe. given cort-
mtlt accidtrt ts. These plant-specifi
sriidite wl8 ttfvt to verify that
conchhsioas dtvt)opid from intentive
scvtrt eccl*at safety analysts

of'eferenceor surrogate plants can be
~ppHed to each of tht Individual
operating plants. During the next twa
years, the Comndtsion wiU fonmdatt ~
~ysttmatic approach. Inc}uding the
development of guldtBQts and
prooedaral criteria. with an expectaCon
that such an approach willbe
Implemented by Hccnstes of the
rtmaicdng ting reactors not yet-
iystcmsccaily analyctd in an
equivalent or superior manner.

3. POUcy for Operating Ucensc
hpplicatioas for Planta CarrenCy Under
CoastrhscCoa

Tht same severe accident policy
guidance appUes to appUcctions for
operating Uccnses (OIe) as stated above
for operating nuclear power plants along
with the Mowing addi tioaal item. fTY4
Item also ap pUes to any bearing
proceedings thai might arise for an
operattng ttactor.)

~ Individttal Uceaslng proceedings acct
not appropriate foranhs for a broad
txamhhacoa of tbc Coahmhsloa a
regulatory pohcLac rais cag to
cvaluaUoa, Control aad QlicgcUOL of
accideetc more severe than the design
basi ~ (Class 0). The Coahchission has
anaoaaced a poUcy regarding C4ss 0
environmental rtviews cnd heeciaes Ie
Its Stat+neat of Inta&a Policy aa
"Nuclear Power Plant gocldtrht
Considccatimc Under the Natioo J
Eavirooahcatal POUcy Act of 10M" (c5
FR 40I01, )aae 'tg, IQIN), aad ex peois t ~

continue this policy. The enviroaaieacal
Icaaas deal esocQCaUy with the
estimacosL cnd deacrlpcaa o[ thc rhsL ef

'See lsttgtaed avNv Aeons~ ~m
Italst. %cY~tsL scans a. naa.
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~evere accidents, The Commission

~

~

beUsves that considers Uons which go
beyond that to the possible need for
safety measucss to control or mitigate
~evere acddents ln addiUon to those
required for conformance with the
Commission' safety rsgulaUons or .

ccnformance with the ClariflcaUon of
TMIhcUon Plan Requirements.'should
not be addressed ln case related safety
hearingL

The Separate Remarks of Chairman
PaVadino and the DlssenUng Views of
Commissioner hsselstlne are attached.

Dated ei Washington. D.C thte satb dey of
July tsaL

For tbe Hudeer Regulatory Coaunieetoii.
Saawal J. Chil@
Secretory o/thr Cceun/u/orL

Separate Remarks by CIialrman
PaUadino

I believe the Commission is on the
right course with this dedsion. The
severe acddent policy statement
presented here Is based on the~ants contained within It. the
addiUonal support of more detaVed
analysis in Its companion document
NUJKC-10y0, the massive support of the
many other related works of thl~ agency.' rs''s flcld. and a logical
consistency with other actions of the

~

~

Commission.
In ~ imple terms, this poUcy statement

says that exlsUng plants pose no undue
staji. topubfic health andiafety. and that
there ls no present basis for regulatory
changes for these planta due to severe

..u.'cddent risk. This conduslon on reactor
safety does not lead us to dismanUe our
regulatory program; rather we are
maintaining a vigorous program of
surveiUance, analysis. and evaluaUon to
foresee possible causes of acddents and
prevent theat, In this perspective. the
Comm!salon%as ongoing nudoar safety

p. 'r: programs that indude: unresolved safety
suas: severe acddent. ao'.uae term and

research programs: operaUng experience
and data evaluation, and the scrutiny of
plant construction. operaUon and
maintenance. Should algnlficant new
safety information become available.
&am whatever soak. to q-sation the
aondusion af no undue risk. then the
technical Issues thus IdenUIIed would be
resolved by the NRC under lta backfit
policy or other exlsUng procedures.

The level of risk found to be
~ cceptable ls weV documented ln the
bisic works of the agency an these
related subjects. The calculated
ksqoency of severe care damage,

~ aee to Cyx asset ti end -sieiemeoi of yotioy.
tartber Coaualreloo Guidance tor hnnr leecior~uoa ~"aa ya oua. Deoee ber se.

whether mean or median value. Is on the
order of 1 chance in 10,000 per reactor
year. For most plants, only ~ fraction of
the calculated severe core damage
sequences are Ukely to progress to large
scale core melt. Until now. few

analysts'ave

even tried to take that fraction Into
~apace te cans!dere tlon, preferring even
ta refer to the previously calculated
value as the core melt frequency. Of the
cote melt sequences, typically only 1 In
10. or less. are expected to yield large
releases of radioactive materia!. On
virtuafiy every reactor site In the United
States condiUons are such that, even
with a large release. there Is only 1

chance ln 10 of any early fatality-.and
~o on. Thus, the wealth ofrisk estimates
before us indicate that the risk Is quite
Iow.

It Ia often said that one should beware
ot too much trust In the point esUmates
of prababVisUc risk assessments. that
one should consider the uncertainUes.
This we do. But some then go on to
demand exact quantitative definiUons of
the uncertainty. This demand Is ~ form
of bottom Une fallacy.

Prsdse statements of uncertainty
aome only with large amounts of data.
ht the very low levels of risk with which
we are dealing. the occurrence of actual
events ls, thankfully, very rare indeed.
Thus, we cannot have exact quantitative
estimates of uncertainty. But we can and
must, continuaUy. explore the senslUvlty
of our estimates and our dedslons to the
gapa ln our knowledge. We have been
doing that and we willkeep at It.

In summary. present reactors pose no
tmdue risk to pubUc health and safety.
'Ibis poUcy statement acknowledges
that and indicates a wiUIngness to
permit continued operaUon of exlsUng
reactors as weU as to Ucease new
reactors. This poUcy statement has been
studied Intensively for over three years.
It haa been reviewed carsfuUy and
tndoraed by the Advisory Committee on
Reactor Safeguards. It has not been
lightly considered nor Ughtly deeded. I
am confident that the Commission has
~nundated ~ sound regulatory poUcy.

LNaaeaUng VIewa of Cammlsaloaer
AaaalsUne

Sutntnac3

The foremost risk to the pubUc from
the operation of nudear reactors derives
fram core meltdown acddents which
can. through the release of substantial
quantltlee of radloacUve materials.
result ln the injury and death of ~
catastrophic number of people. This
poUcy statement, which estabUshes
Commission pofides on these severe
acddent risks. represents one of the
most fundamental regulatory dedsions

ever made by this agency. This
~ tatement. together with three other
related regul ~ tory decisions, willchart
the future course of this agency and the
nuclear Industry on nuclear safety
issues for many years to come. The
three other dedsions are the
Commission's tleci ~ lon on the
acceptability ttf the severe accident risk
~ t the two operating Indian Point plants.
the development af a backfit ting rule
incorporating a substantial safety
threshold for the Impoaitlon of new
requirements together with heavy
reUance on quanUtative coat/benefit
analyses, and the development of a
provisional. and ultimately a final.
safety goal with nucnerlcai ~ tandards for
~ valuating the acceptability of nuclear
~ ccldent risk. Taken together. these four
Commission actions will sel the
framework for deciding whether the
NRC and the industry willpursue
existing and future significant safety
Issues. whether further improvements in
safety wiU be pursued for both existing
and future plants. and how such
dedslons wIU 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 aet forth In considerable detail in
the Commission's written decision (see
CLI-S5-tw), and I wVInot rehearse those
views here. Surice It to say that the
Commission' unsubstantiated and
overly optimistic assumptions on the
long term acceptability of the severe
acddent risk posed to the public by
those plants have now been extended
by this poUcy statement to cover all
existing and future nuclear powerplante
In this country. In my Judgment. the
Commission' acUon today fails to
provide even the most rudimentary
~xplanaUon of, or justificaUon for. tneee
~weeping conduslons. hs a basis for
rational dedsionmaking, the
Commission's severe accident policy
statement ls a complete failure.

Existing Plants

~ I see at least four fundamental flaws
ln the Commission's policy s le temenl as
It appUes to existing plant ~ . First, while
the poUcy statement reaches ~ positive
aonduslon on the acceptability of the
~evere ac5dgnt risk posed by equi ~ ling
plants. It faUi to arUculate whet that
rI~ 'k la: tt faQs to identify the relee ant
technical Issues evaluated in aeeeeeing
the acceptabIUty of that risk-. Ii I~ i.' io
explain how those technical ireuee were
considered and resolved by the
Commission In reaching its poeniie
aonduslon; and lt fail~ to demoneueie
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Mu

thc tcchnical support for that concbreion
baaed on sckcrtificeIly aoceyted

'principks end methodology.
Absent a *tafled discaeaion of Use

severe accident risk Posed by ex4ting
plants ared of the raasonhg end
scientific bssi ~ supporting the
Commission'4 conclusion on tfee
acceptability of that risk. I?cat

'conc?uston murt bc viewed 44:not?ilag
more thea an uneubstccntiated~crtioa
deserving of littkweight.

Second. the Ccunmiasxa'4 pa! Icy
statement fails to provide arIy
explsns Uun of the Commission'4
tree!neat of unaertaluUea ln evaheatiag
Ibc risk of severe accidertts. T?se
absence of virtually any exphuaUoa of
how uncertainties have bean treated IL
Ibis paVicy sta tcrneat farther and eradaes
the validity of the Commissioa' broad

. conclusions on Uic accapisbihty of the
ris posed by s~ accidcntL

T?iirct, the Commissloe faII» Io addiase
ia 4 cle4t ahd cons4tent tsalssce the
necrd to prevent further sevcrre reactor
accidentL AIIhocrg)i Ihc Cocamiseiaa'4
policy statetnent pays lip service to thia

.4OLI. It fails to Include thc means to
iII that objecuve.'. Fourth. the Commission's policy

siatcmenl pieces undue reUancc on
probabilisUc risk assessmcuts '(PRA's)
as a means for resolving sewre accident
questions for existing planta. This
reliance fails to recognise present
w'esknessCS in I?lese ~ ssessments due to
the Iiruitcd number ol PRA'4 avaQable
thus far. the variation among Ihe
existing PRA's. the absence of accepted
guidelines on how to conduct PRA's and
to evaluate them ln cnaklng severe
accident risk Judgments . and the
uncertainties Inherent In attempting ta
extrapolate pleat specific PRA resutts to
ocher plants.

lure Plarrre

The Coinruksion's poflcy statement is
'quafly flawed in its treatment of severe

accident risk for future plants. First. the
policy statement promises that the
Commission wiflrnekc fhal decisions les
the near term on the acccptabQity of
ncw plant designs for severe accident
purposes. At Ihe saaie Uence. Skrc POBcy
~tateenca\I ackaowkdgsa that key
~4ernenl ~ in eva?aetircg the acceptability
of severe acctdlNlt riak~tteeia toe the
preparaUan and evaILLUoa OEPRA'a
cont ~ Inmcnt perfortaaace crkerfa ~ Lad
criteri for eva?uating the ris
contributions dua ta sabotage aed
human performarece-wiU aa be
~ vailable for sonia Utnc. T)tua. the
Comruiseion'4 approach Ia te agree te
make final d cd alone ca mvete accident
risk for future planta berfare cbe
tcchnical basis for eva)uattng Ihe eecare

ared acceptabihty ef that riak Is
4 va ilaQe.

Second. Orc policy etateeient does not
go far cncrugb in hsistixg upon
rechrctions?n the severe aocldent risk ef
future p(eat*a?gris. Sachredactiotes are
muc?c mcxa readi1y ec?ricvabk Irt new
designs for ae-yet anbui?t plants gran for
existing plants, While the Conemissiort'4
poHcy statement urges reactor designers
to make safety ImpoverncnU IL t?re
designs of futare plants. It does noth?ng
to require that Imptoveasents be taede.

Third. I?re Commission'4 polby
sta tement retains the opthm of
~ uthorning Qie sieri of corltraction of
future plants based upon on)y limited
hnt design hformation, hcM?ng the
Irnited design Information svhich won?d

be needhd to support issuance of a
pre) Irninety des rgn a pproval (PDA). Fee I
experience with%ac?ear paw efpl eat
design. construction and regu) ation has
taug?tt us the many pltfaQs of the old
design. as you bm?d approach. Sy
amtilnnng to elba ta star of plant
construction with on?y limited design
work complete. Ihc Commissbn seems ~

committed to repesthg the adrtakes of
the past-nit stakes which have led to
the deferral of significant design !series
untQ t?ce construction and prv~perattoa
~ tages end the need to modify work
already h progress or completed.

Taken together. these flaws In the
Caanniselon's severe accident policy
rtatement cast doubt apon the adequacy
of the Commission's overaQ approach ta
dealing with severe accident risk and
undermine the validity of the
Commission's sweeping Judgments af
the acceptabiflty of that rick for existing
and future planta.

DIscusaksa

Before elaborating an thc major
Inflnnlties af this poHcy statement. 'It Is
useful to explain what wa know about
the severe accident risks to lhe pabi?c.

Ristue

Risks are commonly defined as the
product of the probab{lity that en event
willoccur Lad tkre cxxtscqueaoea of the
event happening. In regulating the
nuclear industry. the Commission makes
extensive use of a methodology called
probabUisUO risk Lesasaaaal (PRA). )n
cendscUng 4 Pah the analyst calcaia tee
the crea tneitdown IeabahQIty LmL
given a particahar csee me)Idea
scenarin. ULe analyst then esU~iee the,
consequetxee ta the pabIIC. The
Conenisaioa aace the bottara Qae of
these PRA'4 )st d teckQag '!ledge,BAN'o
Imieove reactor aaf sty or ta relax ibe
~ atety standards eve though art
PRA'4 de lot consltice aII non&beet~ te

core tneltdows 24ka or Qaaestcfy 4)I csf

the ancartaia lice.
A typical rasa?t of a i%A )rich 4

used by NRC h race)ting safet
decisions is the estimated core
meltdown probabAity of about one ln
ten thousand (or lO ') Jisr reactor year.
However this prababQIty cathnete is

'flenbascdoa what is caQed the
"median" value. h ls1mportant to
understand Just what the meaning of
this bottam line numhre reaQy is.
Because of major Iaadcquacies In Iha
dat ~ base. because of the vast
complexity of nuclear planta, because a
tremendous number of assumpUons
must be made h calculating care
meltdown probabQIUes. and because
large scale cora meltdown phenomena
Lre poorly undcestaocL no cere
Calculation willyield ~ remotely
meaningful probability of cahastrophic
conscqucetcaa. Thtraefcce, the Pjth
analyst rauat perforta thousaac)4 of
Individual eetiasctas of thc Care
meltdown probability whik raedoaaly
varying within c)roe en diatribuUcaa
patterns which themselves are nod
yeediacr?y knooca tndividcraI cocapoacat
failure Prababildl'es. human error ratoL
and theoretical modecls that are thought
to desoribe most of the Imircxtaat
physical processes or enginaerriag ~
behavior. Any one of these

hdlvidcesl'stimates4 as )ike?y Io be valid ee the
est&nate ress)thg from any one of the
other thocwanc)s of calcu) eUoas. There 4
4 cruciaL but untenab?e. under?ying
assumption that LB core meltdown
sequences have been accounted for h
the estimates. 1he analyst thea scans LQ
of the estimates and picks the
probabflity vahl e at which half the
estimates are above the half are below.
This number Is called the median. It Is.
according lo the Cammiaalon, the "best
~atltnLIL".When ca)cu)Lted ln this way,
however. one cannot aay with any
confidence that this median va)ua Is thc
true core ma)tdown probability.
Nonathcleaa, Ihe Cccnniisaoa
airbt trariiy chooses Ibis taedian aucabor
to ~ la making IU cegu)atory
deciaio ac. s

'~ Seecctse cf cease aaBeo esareeNe ~
~ cronslr sricicseed br ~ gulrteerv ccecceec cee ~
Leecror sefeerarde dortac ics'.Intr tt. tsas eceecses
~rich che Cocaceleelcec. Tlw AOt5 ~nded uLer

~csee recher ctree esedierr eetteretee be eee4 eed
noted chere sa er cnecues rebec chen ~
~snrneles cm reeetc 4 e eccbNaeissl oisces~
ol che eltecse ar ~rcaiaciae te ashraa reacser
~Cddeni rcctt eeltrealeL j4 tedloaied Sbeee Cne

~sedrsn Is Chai trolni cer ~ epecrreca er eLhcch hau al
the cohere tea abase end ball tea balance 1be ~ s
Ie ibe esersee codes d ibe epecam er eeae eae ce

~Iso caued W ~ccecasct cease."
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The spread in the asUtnated core
meltdown probelrilities for a typical
pie«t rarrge Irora approximately one
chance io one thowand (10 ') per year
Lo onc chance h one hundred thousaad
(10') per year, with a median value of
one chance h ten thousand (10') per
year. give or Lake ~ few. However, there
I~ no proof that Iho median of tho
calculated values reflects the actual risk
any mote than do the esUmates of 10 e

per year or 10 'per year.
Another typical nsult of PRA' I~ the

predictioa that about 1 out of10 core
meltdowas likely willresult la lethal
tadiation doses to about 1.000 people.
Such consequences ol core meltdown
~ ccidents are attributable to degraded
performance of the containment, which
caa come about in a variety of ways that
~ re not precisely quantUlable. Because
of these uncertainUes ln quantEcaUon,
thc fraction of core meltdown acddents
mhtch wou)d lead to catastrophic
consequences 4 actually a tango of
values. We range could be two or three
Urrtes greater than the above esUmate;
or lt oould be two or three townes less.
Picking the mhbnum factor of 2 and
assuming there are 100 operaihg
tea@ore, the apprtrximato range of
chanoes of a catastrpblc acddent
between now and the year 2000 would
be anywhere between 0.2 (2 chances ta
ten) and MNl (one chance in ~
thousand).

Tbettrfon, the Information before the
Commlsslon indicates that Ibete cauld
be anywhere between a 20 peraent-'hance and a 0.1 percent chance of an
acddeat at a nudaar teactor la the next
15 yean that would reau)t Itt Iotha)
doses ta abooi VXX)people. The range of
chances oou)d be Iatget than th4 ifona
considan aU caatributora to the can
meltdown ptskabIUty and aU
uncortahUos. RUr.ewtoe, the aumbet of
deaths could be target or amaUet.
Admittod)y, then ate taany ways of
goiag about eaUmaUng Lhe tango ot
risks. However. If there ia vaUd a ted
quantltatlve hfonuaUoa aa cote
meltdown hsks that la better. It has not
yet been demonstrated. Was, because
of ihe many unceriaiaUae hrolvad la
cahulaUag both the probabiUUas aad
the conssquaaccs of core meltdowas.
aae number does not give a true picture
~I the actual risk. A taage ol
poaslbi)IUu 4 a more accurate

~hhh IMhhhlhhh h hh I&@Oaaal h
aeerh, Ncnree«. LSe CoeheLleelca thee rertce .
~ehdoreeS see at tthe aehaea eethhL ~ brat ache~ erthea tthe C«arateet«r «haareee WASH-Iem
fsteers«serert sadt) 'h 1orl ass ohe e«ooht orae
cree w4n tSe ~lee eteraeeht Ohe arartetaaet
Sefert Coal MktSuteaeat Iwtrttts~
Beetetaa 1) h laaL

npresontaUun of our understanding of
the issue.

A aeriow consideration of the core
meltdown risks would consider this full
range of calculated risks and would
address forthrightly the question of
whether this risk 4 acceptable or
unacceptable. both for the immediate
future and over the long tertn. The
Commiulon's coaslderaUon of severe
accident risks Instead focwes on ~
median number. ignoring the actual
range of ol values and the uncertainties
inherent ia using a median number for
*c4ionmaking.

Since the foremost risk to the public
from the commercial nuclear hdw try
derives from severe acddents. adopting
~ poUcy ihsi seeks to resolve severe
accident issues in a definiUve manner ls
the most basic duty which can be
undertakea by Lhe Comrnlssion in
meeting l4 tesponsibUity to dedde what
constitutes acceptable risk to the public.
Tho Comm4sloa OLIms in this policy
~iatemcnt io have examined an
extensive range of technical issues
nlating to severe accidcht risks in
teachhg it!Judgment "that exlsUng
planta do not pose an undue level of risk
to Ihe PubUc." The Commission'a poUcy
statement does aot. however,
incorporate an explana Uon. or lor thaI
matter even a description. of Ibe most
~ ignilicant 4sues that have boon
resolved and the manner in which they
ware resol vad. Nor does It iadude a
descrlpUon 'of the methods of analyses
used ia reoolviag the luuas or decision
critaria that were asod for reaching the
u)Umate Judgment. It 4. therefore,
Impossible to discern the bases for Ihe
Commission'a dachlon.
Uncerfolnfr'eo

h paramouai concern tegarding!he
aateptabIUty of the risks to the public
that must be resolved ls how to reach a
judgment oa this hsue h the face of
~normow uncartalnUas whhh ate up to
100 times the madha value used by the
Commission. Depending oa how such
uncertaiaUas are factored into the
dedslon. Judgments cauld range from
teqoiriag substantial efforts to reduce
core meltdown risks to dohg nothing
about them. ScienUftcally accepted data
~nd methodohgy are aot avaiLbl~ at
this time to reduce aubstanUaUy those
uacertainUes so that. aa the technical
staff al the NRC has repeatedly told Iha
Commission. lt 4 "mandatory" Lo
consider them Ia any applicaUon af risk
aasasameats.

Alter being informed of Lha
uaoariahUos ln the risk as Uma tea. the
Cammlssha simply Iganns them. The
ComatLafon IaIL Lo provide any basis

for iis decision to ignore these
enccrt ~ inties. Absent some rational
treatment of these uncertainties or a
convincing justification lor why they can
be ignored. the public can have little
confidence IrLthe Commission'
condusioa thai the risks to the public
from a severe acddcnt at a nuclear
powerplant an aoceptable. The only
~ vaUable explanation of the NRC'
approach bt tasking decisions in the
face ol Lhasa significant uncertaintres is
given oo pages 133 through 140 of
NUREG-1070. "NRC Policy on Future
Reactor Designs: Decisions an Severe
Accident issues in Nuclear Power plant
Regulation". October 1984. About half of
the pages are blank and the remainder
are aot much better. Thi~ discussion of
uncertainties i~ inadequate and fails to
provide ~ suffident basis Io justify the
Commissioa's sweeping condusions on
the acceptability of the severe accident
risk.

Another fuadamenta) 4sue requiting
resolution's Ihe level of risk Io the .

public that reasonably should be found
acceptable. Beyond making a sweeping
conclusion that the severe accident risk
at the existing plants does not pose an
undue thk to the public. the Commission
fails to addreu thi~ lundamental
question. h fact. the Commission's
techno) staff ls just now embarking on
a program ofaaalysis that "willform
part of the bas4 lor ~ Commission
Judgment on tho level of safety presently
~ chic v ed by existing planta for severe
accidents."'Since tbe Commission i~

Just beginning this program. II cannot
~etve Lo JusUfy Ihe Commission'
Judgmeat oa the acoeptability ol the
severe accident risk.

la ita Iadha Point decision. the
Commission adopted spedfic point
estbnates of core meltdown risks ior the
Indian Paint reactors and found them to
represent aa acceptable level of nsk In
the coarse of developing this pohcy
atatemeat the Commission expressed
much Interest in the bottom line results
of o/I cocnpletad PRA'a, whether the
reported point esUmates were the mean
or median. The technical staff has
repeatedly cauUoned the Comnue ~ ron
that such bottom Une numbers ~ re not
credible. What then is the base ior the
Commission's position thol the Iei em of
severe acddent risk posed by the
existhg pleat mls acceptable?~ Camaduha's dedsion.makes
praaeaa la*vs)oping thi~ policy
~ tatemeat la simply to rely upon 'pornt

Qe.hNhhG lOlL 'hlhC Mhi
Xeeee«aeeierhL aecteteae «h Mere Acrre ~

lace« te tiaateer fear«heel aeehhtehhae
isse.p. st.
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~ sthnatcs" of the core mtltdown risks
without any consldcraUoa of tha effects
of tho unccrtalnUts. This approach can
load to a doclsloa to dohg nothing to
reduce core meltdown risks. Factoring
into the decl ~ lon the unccrtainUes la
~ctime ting the lovel of core meltdown
risks would load to a dtdslon to search
for ways to reduce tho risks. However.
given thc current poUUcal climate. there
la Uttlc sympathy for bcekMIIN txisUng
plants. Thus. the Commission chooses to
rely on a faulty number which supports
thc outcome they prefer and to ignore
tht unccrtalntles. those that are™known
and quantlliod and those that are aot
quantiliablt.

Vfhat level of confidence does the
Commission have h its Judgment that
core meltdown accidents present ao
undue risks to the pubhct The
Commlsslon nowhere expresses the
dtgrte of conlldenco It seeks ta tnsurt
that catastrophic accidents do aot
happea. Yct. the Commission's chief

. safety ofhcer recently wrote: "ia view of
dhe largo uncertainties surrounding
methods of assessing severe acddont
risk the level ofassurance (or

..-'confidcnct) of no undue risk to tht
~ public ls rcgardtd as no less htportant

than thc estimated level of risk itself
(emphasis ln the original).™Atter from
H.L Donton. NRR. Io AE, Schertr.
Combustion Engineering. Inc dated
December X5. 1QOl. subJcct "SECY~
Ã0, Severe Aeddent POUcy".

Another problem with the
Commission'o pohcy statomtnt Ia that lt
dearly contradicts what the
Commlsslon lo doing la other areas. For
~xample. In this policy otattment the
Commlssloa states: "A fundemental
ob)ective of tht Commission' severe
~ccldcnt policy la that the Commission
Intends to take aU reasonable steps to

.—reduce Ihe chances of occurrence of ~
severe e'ccident hvolving substanhal

~ damage to Iha rtactor core and to
mitigate tho consequences of such an
accident should one occur." However,
compare this ~ t ~ ttmtnt with the
Commluion's proposed backAIIIng
~ tandard: "The Commission chaU
require the baekfIIUng of ~ fecIUty on/y
whtn U determhes, based on ~
~ ystemeUc and documented analysis' 'hat there I~ a substanUal increase
ln tho overeU protection of the pubUc
health and ufety ' 'o be derived
from the beckflt ond Iha t the direct and
indirect coat of Implementation for that
facility are Justthcd ln view of this
lncrtssed protection." (emphaol ~ added)
Tht Commission has already dchnod a
~ ubstantlal Increase ln protection ao
meaning ~ backhit that would ~ t least
reduce the "point estimate" of the

calculattd core meltdown risks by half.
Un)ess such a rtducUoa can be
"dcmoastrated", the Commission WIU
aot consider requiring the changt. Thl~

Is a much higher barritr to requiring
Improvomeat h reactor safety than the
policy statcmoat would hevi w beUeve
ls tht Commission'o poUcy.

Further, the Commission' provisional
~afety goal Is not Intended to regulate oa
tht basis of preventing cort damagt
acddents. ao Imphed la the above
puITyortcd fundamental ob Jcchve,
Rather, the safety goal assumes that the
cont ~ lnment Ia an Independent bulwark
capabl ~ of UmIUng the external reloase
of redloactlvity to modest amounts for
most cote meltdown accidents.'?1Ius,
~ ccordhg to the Commission, there ls ao
need to regul ~ te oa thc basis of
prtventhg core mcltdowns. f am aot aa
aanguint es the Commission on Ihe
accaptablUty of core meltdowa
~ eddcata Even lfthe cantalamaat
happens to retah most of tht
radioacUvo hssion products In the ntxt
~evert acddent. another acddent equal
to or more severe!haa that which
occurrtd ~ t Thret MII~ Island would be
unaccoptabl ~ to the pubUc and the
Congress and would be disa strow for
the nudoar Industry aad the NRC.

But more Importantly, the
Commission' beUaf that the
contahmeat willretain aU but modest
~mounts of radioactivity during moat
core meltdowaa la aot yot supportable

'aaedon sdcnUhcaUy aocepted
prlnclplee aad methodology. There
simply Ia ao actuarial experience or
direct experimeata) data oa large scale
cort moltdowa phenomena or
coatalnmaat performance
characterisUcs given a core mehdowa.
fa the past. esUmatae of tha quantiUca of
radloacUve rtlaaseo to iho tavironmeai
have beta based oa aot much more than
IaterpalaUons of cxtrapoleUolla of
~ pproxlmatloas. 1I is for this reason the
Commission has an ongohg program.
which haa Dost a quarter of a bTloa
dohart In tho last few years, ia an
attempt to bring some science to
esUmating the core meltdown risks.
However. even In this program the date
btlng generated art Som Umlted smaU
~cele teste.

TTIw, a reading ot this poUcy
statement Indicates that the
Commission' cl~ Im that h developing
this policy ~ tatemeat It hao exemhed an
extensive range of issues le hcorrect. lt
shows rather that the Commisston either

'xamined the wrong issues or gave short
ehrih to Ihe fundamental Issues.

in falling to dehna accurately Oio level
of severe ecddcnt risk ~ I Iho exlsUng
plants and to address the need tor

addltlonal changes to the plants to make
this risk acceptable for the long term.
the Commlssloa Is rcpeaUng past
faUures to deal offecUvely with Ihe
~evere ecddcnt quesUoa. The concept of
the reactor coatalniacat orighaUy
~valved as a vessel ti contain ~ full core
meltdown. But h the tald.1000' . the
reactor designers began plaehg high

wertd cores inta roughly the same
d of eoatalr~enl. Tho decay heat of

those higher pawcrid cores was so high
that tht coatahmeat vessel could no
longer be consldtrtd as an offccUve
independent barrier to tha release of the
hssloa products evolved durhg a core
meltdown. At that Ume. the Atomic
Eaerl Commission's Advisory
Co~ttn on Reactor Safcguardo
(ACRS) began urghg the development
and lmplemtatatioa. Ia about two years.
of safety features to protect agahst a
loss of coolant aeddeat h which the
emorgtacy core cooUng sysfem did aot
work, The AEC and the Iadw try
behaved that sufhcient data were
avaUable to JusUty with a high degree of
coahd tace the adequacy of the thon-
exlsting safety standards. Therefore. the
AEC Ignored the advice of the ACRS.

Over tho ytare, the AEC and tho NRC
after It hare reiterated these sweeping.
aad opUmlsUc statemeats oa severe
acddcat risk. At the same time. tha
numerous technical flaws ia the
Commlssloa's Judgments have become
readily apparent ao more InformaUoa
aad data regarding the lovel of safety of
the reactors has become avaUable.e

When aU of the avaUable data are
considered. 1 beUove lt fair to say that
the estimated uacortalnUes la the rtsk
caiculaUoas today art as largo ao they
were at least tea years ego. Yet. tho
Cammlssloa Ia once again sweeping
~ side these uncertaintito la order to
make the same uasubstenUattd and
overly optlmlstlc genoraUaaUono about
the ecccpteblUty of the current lovel af
~evert ecddent risk which have been
proven wrong h the past.

Need+i imp/a vernente

A dlsdpUnod approach to deciding
whether to require core iacltdavvn nsk
reduction mtasurts should aot only
sptclfy the Commission'a expects tlaas
on addrtsslng uncirtiinUcs but It should
also describe the Commission' policy

~ Dr.

Devaki

Obsenl irvbo ass been ~ era her el
use ACXS slnoe INS) bee ooaplled ~ drisdrd
~ ccoenl of use iedciaeais as* by ibe Acc e& ine
NXC Oa Severe eOSIdeal SISb end ibe WWucsi ne n
In Iboee Iedaiaenu. aee David Otaob sw,rer
/troche So/s(yOn TheHisasry e/ date ars~H~erv
fteotsa University ot Wisconsin PrveL i'P
Iso Iya
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on acoeptable ways io ptrifona cost.
bcncftt analyses.

Further. guidance troa tbe
Commission ls pc»ded oa whether to
~atphastse core meltdown prevenUon
mecsuns or core meltdown mitigation
ms as tLr as. ut cottle, Ln ord er Io develop
4 policy oa Ule latter (whether for
exktULLg plants ce future plants). one
must firsl ldenUly the root causes of
core meltdown risks. One aust also
develop ~ policy oa containment
petfcealance cxpecteUons.

Vnfortltaatelt/, the Coamissioa
refttsI ~ fMI tran aysosop IO addnss these
issues. An effective guide to regulatory
dedslon making on the treatment of
~evere acddcat issues requires an
understanding of what is expected by
way of containment performances ol thc
tool causes ol core meltdown risks, aad
of Ihe methods for perforeLIpg sound
cost benefit analyses. YettaIL of these
elatacrlts an mlsslng troat the
Commission's policy statement. The
Commission's actual dedslon making
guidance ln this policy statement ls

Icd to thc statement that 4 new
reqainment might be Imposed iflt
Involves "Low~ichanges ln
procedttres er adaor design
modlhcaU one."

The Lomnusston datms that PRA's
Identify the plant spedflc vuiaerabIUIIes

. that dominate the core meltdown risks.
It ie true that PRA'4 oan IdcnUfy conte of
tbe vulnerttblltties to oatastropLLIC
accidents. But the Coatmlsston'4
raUoaale for relying upon PRA's bl

, 4saesetng oore meltdown risks begs the"' gueeUons: what of the ancertabLUee in
PRA'af What of ovenlghts la the
aaaiyeeef What of the aLLLLUILLdeof
ascumpUons aad aypioldalaUotla In Ihe
PRA'ef What of tbe reeidaal risks once
ihe spedIIC vtsinerabSty baa been
tixcdfTbee~sUona are Nrtiane to
resolving eevare 4oddaal IactsaL Yet
ihcy are aoi addreeaad Isl the
Comallasioa'a policy 4Iatamaat.

Opera Uonal clqtaricnce Ilvea
addiUonaL ILLatgttt into the [cvaI of
acfety. Achlarial expertaaoe with
retactoe aoddcnts Irldicetee Qtat QL~
average ctee aaltdown trtsquency Ia not
~bove the appar LI4LIIof Ihe PRA raauha.
Ceee aeltdown aoddstnta Involve
melUple faIILLr«a 4ad 4 of
~vents that aake dms aomewhat
IdsnUIIabla. IfIhc industry average ol
the oore meltdown tnquency were as
high as 10'cr reactor year. One would
~xpect more dose callo on core
saeltdowns than appear to have
occuned within the more than g00
reactor years ol V.S. audear power
~xperience. But such actuarial
inferences must be made cauUously In
part because Ihe opera Ung reactors

oontimte Io surprise us. What actuarial
experience wc have ls severely ltmlted
by ottr lack of detailed und erst endiag of
the performance of the plants, their
designs, I)Lair weak spot ~, and because
ol the wide variaUons ln'the designs and
In utilityccpcblliUes. Further. the
usefLLLness of actuarial experience ia
drawing bread condwions about
cxtmmcrdaI nLLdcar reactors ls highly
controvml el "and traugILI with

, ancertainUes.
Thc Commission argues that credit

canbe taken for the improvements
Im lamented to addnss speciflc close

~ each as the TMIaccldcat. the
Browne Fury Gre and the Rancho Scco
transient. Each of these ware previously
unncognlacd (or ~ I best inadequately

predated) acddent aaqucacaL 'Ods ls
true of. for exam pl~, the

Susquehanna ~ Iatlon blackout event
from a ~Ingle fa0un. the Indian Point
vulnerability to ~ single failure of a
be t tery. and the so-called lntcrfadng
system LOCA'4 for boiling water
reactors. None of these latter events
were Identified or highlighted through
PRA's nor wan they expected to be.
gtva the Level of detail that typically
goes Into 4 PRA and given the sob(ective
aature of PRA'4, Whether these latter
events should bc called dose calls Is
arguable but their occuncacee oertaialy
~~est a need Io consider the root
causes of atgnifttaal opcraUrtg events
aad ihe collective meaning of those
~ vents before passing )udgment an the
~cceptabllity of the Level ol safety
~chieved at exisUag power race'tore.
Common sense 4)so suggests completing
~uch 4a analysis belore developing
guideIInes foc Ihe design of future
reactora Yct 4IL of Ihasa concerns are
awe pi aaida la the Commission'4 policy
ala tamaat.

Tbc TMIACUoa Pfaa ceLLed for 4 I4lge
number of modiflcaUoas to the opera tlag
plants. 1a addlUaa io those
modilcaUocLa. Ihe AcUon Plan
oommlUcd ta 4 ru)emakiag io coasider
to what extent. Ifat 41I. axlstiag audear
power planta ahouM be required to deal
effecUv sly with damaged con and

core'cltdowaacddaats. There was Io be ~
daalarcaUoa betlveaa those pleat ~

~beady operating or under construcUon
~nd the aaxl geaaratioa ol tuture plants.
Because ibe Commission perceived In
1ILIN!hat there would be 4 loag hiatus in
aew p)ant orders. amph time existed to
reconsider the General Design Critcri~ .
the design bases. and thc other
regulations In Light of all that had been
Learned Quough thc years of experience
with large power reactors. Including the
TMI accident. From this Indepth
asscssmcnt of the stre,lgths and
weakrlesscs of Ihe Ia+e power nactor

designs aad thc approach taken by
utilities toward constructing Ihe plants.
NRC would then bc in ~ position Io
articulate safety principles that it
expected to be incorporated into designs
for future applications. Thus. thc

'ommission tQNO signaled there
would bc a stgniftcant step forward in
~ dvancing thc protecuon of the public.
VILc Commlssign ln this policy statement~s acvcral4tsps backwards.

One backward step discussed above
ls the Commission' deci ~ ion Io accept
the core meitdown risks as they exist in
the cunent generation of plants without
even addressing some of the most
fundamental issues. Another backward
step I ~ abandonment of the expressed
desire for ~ fresh look ~ I light water
reactor safety for future designs and the
insistence on improvements in the level
of severe acddeat risks for any future
plants. h Ihtrd backward ~ tcp In this
policy statement ls the return Io thc
philosophy of thc 1000' and 1NO' that
construcUon permits can be Issued
based on only partial design
InformaUoa.

For any future reactor orders. nuclear
utilities themselves have expressed ~
desire for plant designs that are ~ impler,
~ afar. and more forgiving. Both the
Electric Power Research Institute (EPRI)
and Moon Electric Institute (EEI) have
Impressed on the Commission the need
for a fresh look at Light w'ster reactor
technology. These utilitysponsored
organiaattons have also Indicated that
plant construcUon for new planta should
not begin until there exists an
essentially complete design for

the'lant.YetNme of these forward
thinidrtg requirements are to be found in
the Commission'4 policy statement.
Instead. the Contmlsston states that lt
willbe aatlsfled with mare reflnement ~

In the old designs and that lt Is wllUng to
oonUaue to approve parUal designs for
Issuance of Construction Pcnnlt ~ .

L c4nnot )cave QLIs I~ ttcf polnl wlthottt
a ead commentary oa the Coavntssion's
priorIUca, One issue ia this policy Ihst
commanded great Interest within the
Commission was bow Io drcumvcat Its
segulaUon that requires ~ comparison of
~ design to Ihe ~ tall'4 Standard Review
Plan. This effort was moUva ted by tits
ob)actions of one nactor vendor.
IndactL thgCommisslon's efforts Io use
this policy ~ latcmsnt as ~ vchtcle Io
permit th ~ reaclor vendor to ctrcumvent
the Cominlsslon's regul ~ lions Look
precedence over any Commtsston
consideration of such fundament ~ I
Issues as the actual level of severe
accident risk to the public. Lhe

acceptability of that rtsk end potential
measures to reduce that risk
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8 Ra(lanai Appnach lo Seven
bc'cldenr D«cisionmoJLing

What the Commission shou)d bave
done ln lts policy statement ls to set
forth predsely aad In understandable
terms what n»i!Irsvt nt estimation of Ibe
risk of severe ecddents ls. whether gabe

CanImlsslon behaves thai risk to be
acceptable or not, what spscihc

'echnicalsupport can be oIrred ln
support o! that Judgment, ~ IIU haw the
relevant uncertalniles have been
treated. Tbs Commlulon should also
have come Io grips with a central
questlan In our regulatory program: that
ls. given our present slate of knowledge
concerning severe accident Ksks. shou)d
we continue to pursue possible
improvements in severe acddeat
prevsnUon and mIUgetlonT if the
Commission does not beUeve that the

. present level of severe acddant risk ls
'cceptable for the remaining 40 year Ufe
of some exfshng plants, then the
Commission shou)d outhae lls program
for brtnglng this lang terta Ksk within

- scceptabl ~ bounds. Ordy through such ~
process can Ibe technical community,
other public poUcy makers and tbe

~ubhc understand end accept the
'.Catnrnlsslon' Judgment on the severe

~ ccidsnt 6<" + ~ ~ ~ '"" I'"r"<unetely,
~ucb an analysis ls nowhere Io be found
ln Lbe Commission' policy statement.

Based upon the preceding discussloa.
l would have reached tbe fohowiag

'anduslan.'First. the Ksk to the public
posed by ssveri accidents at the
existing plants ls not acceptable for the
tu0 reatslnlng operating Uves of those
plant ~ . Therefan. the Commission
should conUnue Io pursue costaffecUve
Ksk reduction meesuns for these plants.
f would apply tbe as low.as reasonably.
achievable (ALPHA)prindple Io
reducing severe acddent Ksk subJect
only to the quahhcatlon that changes

.—which would only result In trivial safety
Improvement ~ need not be pursued. I'ould have simply acknowledged Ihe
obvious: that tbe public and the
Congress whl not tolerate, and the
industry and tbe NRC cannot allow,
another severe acddent as serious as
the Three MII~ Island acddent or worse.
My views In ibis regard are IdenUcal to
those expressed by the IL'emeny
Commission nearly six years ego:
WbvLbsr In Lblv particular ca M we camo
dose Io ~ catastrophic scddsnt'or aoL Ibis
acckkal wss I00 Mfious. Ac4dsals ss

Mrtaw ss TMIshould aat be aUawsd la
occur La the hture.

Tbs acddsat got suffidently aut of hand vo
tbsl LboM ~ IlempLIIIg lo caattaI II were
operettas somewhat La the dark. while today
Ibs ceuns sre wvU uadvrstood, e moatbs
aher Lbs accidsat IL ls saU diScuIL Lo know
Lbs plscIM s4ts Of Lbs care sf'bsl Lbs
oondlaaas are laslde the reactor buUdlag.
Once an scddstIL rescbvs LII4stags, oav Lbst
goes beyoad wsU t»Idvrsiood prtacipln. aad
puts LboM contraUIIIg Lbs accident Into an
~ xpertmvat ~ I mode Itbis bsppvnvd durtag Lbs
hrv I dsy). the uncerisiaty of whetbvr sa
~ ccldsat oould rvvtIILIn malar re!sans of
radlosctivtiy 4 too high. AddIIIg ta Ibis Lbo
~nonaow damage ta Lbs plant, Lbs expensive
sad potsatishy dsagsraw dsanup process
tbsl remains, and Lte peat cesl af the
~ cddsnt, we mwt caacluds LIIst-wbvtvvsr
worse oould bsve bappsasd-Lbs ac@dent
bad already gone Lao far Io make U tolerable.

While Lbroughout Lb4 satire document we
empbssise that hndsmsntal changes ere
necessary lo prevsal saddening as Mrtow as
TMLwe mwt not assume that an acddsat of
this or pester ssdousasss cannot bsppsa
~gsto. even Ifthe cbsagss we rscammsad are
made, Therefore. Ia addIUon Lo doing
~ veryibing to prevent such acddsntL we
aIust be hhy prepaid to mlalmtss Lbe
potrntl ~ I Imps ct of ouch an scddsnt on
pubhc bssltb aad ssfsty. sbould oas occur Ia
Lbs h Lure.

Report of the President's Commission on
The hcddent at Three hfhe Island, p. 15.

In order Io reduce the severe accident
risk over Uma Io acceptable levels. I
would have undertaken four specific
lnlUatives. First. f would have required a
deta0ed search for plant speclhc
~ qulpment and design vufnsrabUIUes at
each existing plant ta identify ind
correct those weaknesses which
consUtutes significant contrtbutors to
the Ksk of ~ seven acddent,

Second, I would have InIUated a
concerted effort to improve operational
performance ~ I the existing plants. with
special emphasis on areas of weakness
throughout the Industry (maintenance
~ nd survel0ance testing stand out es
good examples) and on speclhc uUUtlee
with ~ history of marginal perfortnance.
The June Q. 1Qgg opera ting eveat ~ t the
Devi~ Bassa nuclear powsrplant once
~ gala demonstrated tbe dangers
Inherent ln the combination of a
marginal plant design and a uUllty with
marginal operating performance.

Third. l would have lnltleted ~
comprehensive asssssmsnt of lbe level
of safety end tbe existing plants have
achieved. The obJect of Ibi~ effort would

be to ldenUty ULe roat causes of severe
~ ccldent rtsks. This effort would also
IdsnUty possible measures which oiler
the promise of slgnlhcanily reducing
~overs accident risk by overcoming the
advene effects of oflulpmsnt
breakdowns, human jfror, design
deficiencies aad aieasaf present
uncertainty which ara'Ukely to persist
despite our baal efforts Io address my
hrst two Initiatives. Indeed, ss Ibe
Commission's chief safety oScar noted
Ia ~ June 21, LQM memorandum to the
Executive Director for OperaUons:

I bsUsvs Lbsl tbs rsceal Davtv Bvue svsat
IUwtrstvs Lbsi. III Ibs real world. syvivm and
coaIponvat rsUvblllUvs can dvpvdv below
those we snd Lbs IrIdwtryrouLLavly ant»av
In ~ vtimstIIIg core melt trvqueadn. Our
regulatory procnv vbouid rvqutrs margins
~gviast swh dvpsdsaoa and ~ iso Io rvtlect
tbs unosriaiaUes Ia our PM namstss.

FIna0y, far futuro plants, f would have
~xphclUy requlred measureLLo Imp1ave
the margh of ufety against severe
acddents In tutee plants aad to address
the mistakes of the past. Such measures
could indude requirements for greater
~ lmpUclty In plant design, Improved
malntalnabhlty, and a requirement for
essentlahy complot ~ plant designs prtor
to the issuance of NRC approval far Lhe '
tart of plant cans trucUoa.
l behave that these measures would

be sufhcient to bring Ibe Ksk of severe
~ cddeats with!a acceptable bounds for
the remaining operaung Uvss of the
existing plants and for the operating
Uves of any hturo plants. Moreover.
~uch an approach would do much Io
restore pubUc conhdaace ln audsar
power and ln the effecUvsness af lhs
NRC's regulatory process. It ls
unfortunate Ihat Lha Commission ha ~

chosen another path. However. ksy
dsdslons remain to be made by tba
Commission In adopting ~ final
backhtUng rule and a Anal safety goal.
Those dedsloas represent a Anal
opportunl ty to come to grips with many
of Ibe pivotal issues avoided Ia Lbt~

pohcy statement. In Ibat regard. It Is
encouraging that there appears to be an
emerging consensus within Lbe NRC
senior technical staff and within the
ACRS In favor of safety Improvements
Io reduce severe accident risk both for
exlsUng aad for tuture pleats.

JtR Doa. SS-1%$ $ yUvd g-7~ aaa sa)~ oooo ~
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aware Aooldent~ Crtterta;
%Nhdrewat of A4vanoe NoUoe of
~ropowd fIuiom«tttny

awrscv: Nuclear Regu) ~ tory
Commlulon.
Acrec Withdrawal of advance noUce
of proposed ru)emaklng.

~sa«v: The Nuc)eer Regulatory
Commtuion (NRC) ls withdrawing an
~ dvance notice of prop'oaed ru)emaking
ANPRM) enUUed "Severe Accident

sign Crt tert ~," because the iuues
~ddreued In this ANPRM are being
handled In ~ PoUcy Statement enUt)ed

"PoUcy Statement on Severe Reactor
Accidents Regarding Future Designs and
LdsUng Hans," published e)sew)3ere in
this Issue.'

oatL This advance noUce of proposed
ru)emaklng Is withdrawn effective
August L 194k
~ost FI«rrr%% «~ATlost cosrT Acr i
l41)er K Spangler, Special Aul~ tant for
PoUcy Development. Division ot
Systems )ntegraUon. Office ot Nuc)ear
Reactor Regu)ation, VS. Nuclear
Regulatory Commlulon. Washington,
DC gagtg, Telephone: Nl~g-ygog.
~M~trraav «ro~rst«c On
October g. 10e0. the NRC pubUshed an
ANPRM entlUed "Severe Accident
Design Crt tarte" (4$ FR egaN).,lt was
eubaequenUy decided to handle this
issue In e poUcv Stet~at. The PoUcy

Statement. entitled "Proposed
Commission Policy Statement on Severe
Accidents and Related Views of Nuclear
Reactor Rrgul ~ lions." was published for
comment on April 13, lQLt (ib FR 1tOti).
After consideration of the comments, the
NRC has Issued e final Policy Statement
anUtled "Poll~tatemsnt on Severe
Reactor Accidents Regarding Future
Designs and.Existing Plant ~" which
appears elsewhere In this issue.
ConsequenUy. thl~ serves notice of the
wtthdrawal of this ANPRM.

Dated ~ t WsstLlagton. DC thts 4th day of
August 1 san

Cot the Nuclear Regulatory Commlorlon.
Seeewl ). CLEAR.

gecrehuy o/tht Coemluloa
(ytt Doc. aa
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