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ABSTRACT

This compilation contains 31 ACRS reports submitted to the
Commission or to the Executive Director for Operations during
calendar year 1990. It also includes a report to the Congress on
the NRC Safety Research Program. All reports have been made
available to the public through the NRC Public Document Room and
the U. §. Library of Congress. The reports are divided into two
groups: Part 1: ACRS Reports on Project Reviews, and Part 2: ACRS
Reports on Generic Subject. Part 1 contains ACRS reports alpha-
betized by project name and by chronological order within project
name. pPart 2 categorizes the i1aports by the most appropriate
generic subject area and by chronological order within subject
area.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
LTV COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D C 20666

Novenber 14, 1990

The Honorable Kenneth M. Carr
Chairman

U.S. Nuclear Regulatory Commission
washington, D.C. 20558

Dear Chairman Carr:

SUBJECT: SECY~90-353, LICENSING REVIEW BASIS DOCUMENT FOR THE
COMBUSTION ENGINEERING, INC. SYSTEM 80+ EVOLUTIONARY
LIGHT WATER REACTOR

During the 367th meeting of the Advisory Committee on Reactor
Safeguards, November 8-10, 1990, we r:viewed he staff's SECY-90~
353, "Licensing Review Basis Document for the Combustion Engineer-
ing, Inc., System 80+ Evolutionary Light Water Reactor," dated
October 12, 19%0., Our Subcommittee on Advanced Pressurized Water
Reactors also considered this matter during a subcommittee meeting
on November 1, 1990, During this review, w2 had the benefit of
discussions with representatives of the NRC staff and of Asea Brown
Boveri Combustion Engineering. Wwe also had the benefit of the
documents referenced,

The staff has recommended that the Licensing Review Basis (LRB)
effort for the Combustion Engineering (CE) System 80+ design, which
is well advanced, be continued to completion. There does not
appear to be any substantive disagreement between the staff and CE
on issues addressed in the LRB document.

The only approved LRB document was proposed by tae General Electric
Company (GE) as a way of obtaining early agreement with the staff
on major process and technical issues for the review of its
advanced boiling water reactor design certification application.
It was approved by the Director nf NRR in a letter to Mr. R.
Artigas, GE, on August 7, 1987, This letter contains the qualifi-
cati~ that the LRB represented the approach in "certain key areas"
that GE was committed to follow ". . . until final Commission
positions and staff requirements are defined and implemented." At
that time, neither 10 CFR Part 52 ncr Commission-approved staff
positions relating to the certification of advanced light water
reactors such as SECY-9%0-016 (referenced) were available. We note
that 10 CFR Part 52 dces not discuss the use of LRB documents as
a part of the final design approval or certification process,
These regulatory requirements and others under development have
preempted the need for and diminished the usefulness of an LRB
document for the CE System 80+ design. We recommend that no
further effort be devoted to the proposed LRB document for the CE
System 80+ design.
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Additional comments by ACRS members Ivan Catton, Paul G. Shewmon,
and J. Ernest Wilkins, Jr., are presented below.

Bincerely,

4 Wil

Carlyle Michelson
Chairman

Additiona) Comments by ACRS Members lvan Catton, Paul G. Shewmon.
and J. Ernest Wilkins, Jx.

We understand that this LRB document can be completed and issued
with relatively little additional effort. If so, we would prefer
to see an orderly disposition of this LRB document in accordance
with the staff recommendation in SECY~90-362 (referenced). We
would agree with our colleagues that the CE System 80+ LRB effort
be terminated now if the Commission, the staff, and the ACRS need
to invest any significant additional effort.

References:

3 SECY~-90-353, "Licensing Review Basis Document for the
Combustion Engineering, Inc. System 80+ Evolutionary Light
Water Reactor," dated October 12, 1990,

2. SFCY~-90-362, "Staff Comments on the Continuing Need for a
License Review Bagis Document for Each Passive Design," dated
October 24, 1990,

3. SECY-90~016, “Evolutionary Light Water Reactor (LWR)
Certification 1lssues and their Relationship to Current
Regulatory Requirements," dated January 12, 1990,

4. Letter LD-90-005 dated January 22, 1990 from A, E., Sc.. er,
Combustion Engineering, to R. 8ingh, Subject: Syste . B0+
Licensing Review Basig Document.

. Letter LD-90-060 dated August 28, 1990, from E. H. Kennedy,
Combustion tnrlnoorinq, to Thomas V. Wambach, NRC, Subject:
Licensing Review Basis for the System 80+ Standard Design.



UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON D ¢ 20686

December 11, 1990

The Honorable Kenneth M. Carr
Chairman

U.8. Nuclear Regulatory Commission
Washington, D.C. 20585

Dear Chairman Carr:

SUBJECT: FULL-TERM OPERATING LICENSE FOR THE DRESDEN NUCLEAR POWER
STATION, UNIT 2

puring the 368th meeting of the Advisory Committee on Reactor
Safeguards, December 6-8, 1990, we coapleted our review of the
application by the Commonwealth Edison Company (licensee) for
conversion of the provisional operating license (POL) for the
Dresden Nuclear Power Station, Unit 2, to a full-term operating
license (FTOL). During our review, we nad the benefit of discus~
sions with representatives of the licensee and the NRC staff. We
alsc had the benefit of the documents referenced. The Committee
most recently discussed and reported on this plant in a letter
dated December 13, 1982, relating to the Systematic Evaluation
Program (SEP) review of Dresden, Unit 2.

Dresden, Unit 2, received a PCL in December 1969 and began commer-
cial operation in July 1170, The licensee applied for an FTOL in
November 1972, but review of this application was deferred by the
NRC staff in 1975, along with several other FTOL reviews. 1In 1978,
Dresden, Unit 2, was included in Phase 11 of the SEP because much
of the review needed for the FTOL was similar in scope to that for
the SEP. We call attention to the fact that Dresden, Unit 3, was
given an FIOL in January 1971, after a rule change had eliminated
the POL as an option. Units 2 and 3 are essentially identical.

The Committee, in its December 13, 1982 letter reporting on the
results of the SEP as applied to Dresden, Unit 2, indicated that
its review of the FIOL would be deferred until the NRC staff had
completed its actions on the SEP issues that were still pending,
and on the Unresolved Safety Issues (USIs) and TMI Action Flan
itens. All but three of the SEP issues were resolved to the
satisfaction of the NRC staff in the manner reported in Supplement
1 to the Integrated Plant Safety Assessment Report for Dresden,
Unit 2. The status of these three issues and of the USI and TMI
Action Plan items has been discussed by the staff in its Safety
Evaluation Report celated to the FTOL for Dresden, Unit 2. We
believe that the procedures and schedules that have been agreed to

3
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The Honorable Kenneth M. Carr 2 December 11, 1990

for the resclution of these items are satisfactory, and that the
remaining actions to resolve these items would not be accelerated
by withholding an ¥FTOL,

We believe that there is reasonable assurance that the Dresden
Nuclear Power Station, Unit 2, can continue to be cperated at power
levels up to 2527 MWt under a full-term operating license without
undue risk to the health and safety of the public,

Sincerely,

é 44 };é: Lods
Carlyle Michelson
Chairman

1, U. 8. Nuclear Regulatory Commission, NUREG~1403, “Safety
Evaluation Report Related to the Full=-Term Operating License
ior Dresden Nuclear Power Station, Unit 2," dated October 1990

- U. 8. Nuclear FRegulatory Commissicn, NUREG-0823, Supplement
No. 1, "Integrated FPlant Safety Assessment, Systematic
Evaluation Program, Dresden Nuclear Power Station, Unit 2,
dated October 1989



UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON D C 20666

February 15, 1990

The Honorable Kenneth M, Carr
Chairman

U.8. Nuclear Regulatory Commission
Washington, D.C., 20558

Dear Chairman Carr:

SUBJECT: PROPOSED POWER LEVEL INCREASE FOR INDIAN POINT NUCLEAR
GENERATING STATION UNIT 2

During the 358th meeting of the Advisory Committee on Reactor
Safeguards, February 8-10, 1990, we reviewed the application of
Consolidated Edison Company of New York (Licensee) for a license
amendment, to permit it to operate the Indian Point Nuclear
Generating Station Unit 2 at a core thermal power level up to
307i.4 MWt, The current core power level limit is 2758 MWt, so
this is approximately an 11 percent increase. This matter was
discussed by our Subcommittee on the Systematic Assessment of
Experience, on February 6, 1990, During these meetings. we had the
benefit of discussions with representatives of both the NRC staff
and the Licensee. We also had the benefit of the documents
referenced. The NRC staff recommends approval of this application.

The plant was originally licensed in 1973, at a core thermal power
level up to 2758 MWt, though the original analyses and supporting
environmental assessments, with the exception of the emergency core
cooling system (ECCS), were made for a core thermal power level of
3216 MWt. The ECCS was evaluated at 2758 MWt., There is nothing
in the history to suggest that the lower power level of the
original license was based on anything other than a (commendable)
caution, since this was the first of the large Westinghouse 4~loop
plants to seek a license. Since this is a license amendment, the
staff review is based on the original license requirements, and our
review is confined to the implications of the proposed power level
increase, not to a review of the original license decision.

Since nearly all the original analyses were performed at the higher
power, the remaining need was to demonstrate ECCS operability at
the propcsed power, and this was done in May of 198%. The analyses
were reviewed by the NRC staff, and found to be in compliance with
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10 CFR 50.46 and Appendix K, with suitable conservatism. We have
no reason to question these conclusions.

uanx nev reguirements, not all due to the Three Mile 1lsland
accident, have been levied since the original license was issued
in 1973, Some of these are power related, and the staff should
assure itself that those will be met at the new power level., The
Licensee has assured the NRC, in a letter dated February 8, 1990,
that that is the case.

Subject to resolution of this matter to the satisfaction of the NRC
staff, ve believe that the Indian Point Nuclear Generating Station
Unit 2 can be operated at core powver levels up to 3071.4 MWt
without undue risk to the health and safety of the publie.

Sincerely,

S

Carlyle Michelson
Chairman

References:

1. Memorandum dated January 29, 1990 from 8. A, Varga, Nuclear
Regulatory Commission, to R. F. Fraley, ACRS, Subject:
Transmittal of Revieion to Draft Safety Evaluation to Increase
Licensed Thermal Power Level of the Indian Point Nuclear
Generating Unit No. 2

2. Letter dated September 30, 1988 from §. Bram, Consolidated
Edison Company te U. 8. Nuclear Regulatory Commissicn
transmitting Application for Amendment to Operating License
(Indian Point Station Unit 2)

3. Letter dated February &, 1990 from S§. Bram, Consolidated
Edison Company to Donald 8. Brinkman, Nuclear Regulatory
Commission, Subject: Application for License Amendment to
Increase Authorized Fower Level



UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON D C 20666

Decenmber 11, 1990

The Honorable Kenneth M. Carr
Chairman

U.8. Nuclear Regulatory Commission
washington, D.C, 205855

Pear Chairman cCarr:

SUBJECT: FULL-TERM OPERATING LICENSE FOR THE PALISADES NUCLEAR
PLANT

puring the 368th meeting of the Advisory Committee on Reactor
safeguards, December 6-8, 1990, we completed our review of the
appiication by the Consumers Power Company (licensee) for conver-
gion ¢f the provisional operating license (POL) for the Palisades
Nuclear Plant to a full-term operat’=ng license (FTOL). Our
Subcommittee on FTOL Conversions alsc Jussed this matter during
a meeting on December 5, 1990, During our review, we had the
benefit of discussions with representatives of the licensee and
the NRC staff. We also had the benefit of the documents refer-
enced. The Committee most recently discussed and reported on this
plant in a letter dated May 11, 1982, relating to the Systematic
Evaluation Program (SEP) review of Palisades,

The Palisades Nuclear Plant received a POL in December 1969 and
began commercial operation in March 1971, The .iicensee applied for
an PTOL in January 1974, but review of this application was
deferred by the NRC staff in 1975, along with several other FTOL
reviews. 1n 1978, Palisades was included in Phase 11 of the SEP
because much of the review needed for the FIOL was similar in scope
to that for the SEP.

The Committee, in its May 11, 1982 letter reporting on the results
of the SEP as applied to Palisades, indicated that its review of
the FTOL would be deferred until the NRC staff had completed its
actions on the SEP issues that were still pending, and on the
Unresolved Safety Issues (USIs) and TMI Action Plan items. All but
three of the SEP issues were resolved to the satisfaction of the
NRC staff, as reported in Supplement 1 to the Integrated Plant
gafety Assessment Report for Palisades. The status of these three
issues and of the USIs and TMI Action Plan items has been discussed
by the staff in its Safety Evaluation Report related to the FTOL
for Palisades. We believe that the procedures and schedules that






UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D C 20666

December 12, 1990

The Honorable Kenneth M. Carr
Chairman

U.8. Nuciear Regulatory Commission
washington, D.C. 20555

Dear Chairman Carr:

SUBJECT: WESTINGHOUSE'S APPLICATION FOR PRELIMINARY DESIGN
APPROVAL ‘OR THE RESAR SP/90 DESIGN

During the 367th meeting of the Advisory Committee on Reactor
gsafeguards, November 8-10, 1990, we completed our review of
westinghouse's application for Preliminary Design Approval (PDA)
for the Westinghouse Reference Safety Analysis Report (RESAR 8P/90)
nuclear power block (NPB). We heard presentations from the NRC
staff and the applicant concerning the staff's draft Safety
Evaluation Report (SER) (NUREG-1413) for this PDA during our
meeting. Representatives of the staff and of the Office of the
General Counsel (0GC) discussed the related draft PDA document.
our Subcommittee on the Advanced Pressurized Water Reactors has
held a series of meetings with the staff and representatives of the
applicant regarding this matter over the past twc and a half years.
We also had the benefit of the documents referencad.

1.0 Scope and History of RESAR SP/90 Application

The RESAR SP/90 is an evolutionary (as contrasted with passive)
Advanced Light-Water Reactor (ALWR) design for a single-unit NPB,
rated at a reactor power of 3800 MWt. Althovgh many basic design
decisions were made by Westinghouse prior to completion of the EPKI
ALWR Utility Requirements Document, the design of this four-loop
pressurized water reactor generally conforms to the EPRI require~
ments for such designs.

RESAR SP/90 NPB contains preliminary design information for the
portion ¢f the design that encompasses NPB buildings, structures,
systems, and components. Specifically excluded from the scope are
the turbine building, the waste disposal building, the service
building, the administration building, the service water/cooling
water structure, and the ultimate heat sink. These features will
be the design responsibility of an applicant proposing to build a
facility referencing the RESAR SP/90 desigr. Interface information
addressing the pertinent safety-relateu desig. requirements
necessary to ensure the compatibility of the referenced system with

9



The Honurable Kenneth M. Carr P December 12, 1990

the plant-specific portion of the facility has been included in the
RESAR SP/90 application.

On October 24, 1983, Westinghouse submitted an application for a
PDA for RESAR SP/90 NPB design in accordance with 10 CFR Part 50,
Appendix O, "Standardization of Design: Staff Review of Standard
Designs," which was the then existing regulatory basis for this
type of application. The application was docketed on November 30,
1983 (Docket No. 50-601). The RESAR SP/90 application describing
the design of the NPB was submitted in modular form during the
period from October 23, 1983 to March 9, 1987. 1In addition, the
information in RESAR SP/90 has been supplemented by 47 amendments
to these modules.

2.0 Regulatory Background

Before the promulgation of 10 CFR Part 52 in May of 1989, the
review of RESAR SP/90 had been performed by the staff pursuant to
Appendix O to 10 CFR Part 50, using a procedure similar to that
used for custom plant reviews for which guidance to staff reviewers
is provided in the Standard Review Plan. This evaluation was
analogous to a construction permit (CP) licensing review for a
specific facility and conducted with the intent that, following
satisfactory completion of the reviews performed by the staff and
the ACRS, a PDA could be issued by the staff. The promulgation of
10 CFR Part 52 resulted in the transfer of Appendix O to 10 CFR
Part 52; hence a PDA can now be issued for this application
pursuant to 10 CFR Part 52. A PDA is optional for a Final Design
Approval (FDA) and/or Design Certification under the provisions of
10 CFR Part 52.

3.0 The Staff's SER and the PDA

The SER and PDA represent the first stage of the staff's review of
the design, construction, and cperation of the RESAR 8F/90 design.
During our meetings, we learned that there is no prospective CP
applicant nor does Westinghouse intend to apply for an FDA and/or
Design Certification of the RESAR SP/90 design until there is a
proven interest on the part of a domestic or foreign utility. The
staff's SER summarizes the results of the staff's radiological
safety review of the RESAR SP/90 NPB design and Jdelineates the
scope of the technical details considered in evaluating the
proposed design. This review took place over the period of October
1983 to October 1989 (the date on which the staff decided to close
its review). Environmental aspects were not considered in the
staff review of RESAR SP/90, but would be addressed in a utility's
plant-specific application.

10
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3.1 Comments on the Staff's SER

There are 170 open items that will require resolution during the
review of a plant-specific application for an Operating License
(OL). Most of these appear to be the kind of open issues expected
at this stage of the design. Of the 170 open items, 17 are site
specific, 110 involve information in the scope of an OL or FDA
and/or Design Certification application, and 43 had not been
resolved by the staff when it closed its review in October 1989.
(Westinghouse submittals on many of these 43 open items, including
its proposed resolution of Generic Safety Issues, Unresolved Safety
Issues, post-TM1 regulatory requirements, and outstanding PRA
issues are yet to be reviewed by the staff.) In view of these open
items and our concerns regarding the SER and the many unresolved
severe accident issues, we indicated to the staff that its
conclusions on page 25-1 of the draft SER were stated too strongly.
The staff agreed to revise this language.

The Committee is not of one mind regarding the issuance of a PDA
for the RESAR §P/S0. On the one hand, there is merit to the
argument that Westinghouse's application for the RESAR SP/90 PDA
was made in good faith in 1983 under a different set of regulations
and that it is now appropriate to document the reviews that have
taken place to date and issue the PDA for potential future use as
a reference design for an individual plant CP application or as the
starting point for an FDA and/or Design Certification application.
Both Westinghouse and the staff advocate this approach; neither
believes that it can devote further resources to this effort.

Oon the other hand, we view the RESAR SP/90 SER as a mixed bag of
staff evaluations that were performed over the seven-year period
since the application was filed. Some are current and well done;
others are poorly done and/or were performed years ago and do not
meet the standards that we believe should be applied to a current
SER. A major contributor to this problem appears to be the staff's
reliance on the July 1981 Standard Review Plan (SRP) (NUREG-0800)
in performing this review. This SRP needs updating to reflect the
current situation for the licensing of ALWRs.

Some examples of our concerns with the stafi's SER are:

3:1.1 SER Chapter 7, Instrumentation and Controls, references
a staff review that was performed in 1979 for the
westinghouse RESAR 414 design. The staff concluded that
the computer based integrated reactor protection system
design for RESAR SP/90 is acceptable for a PDA on the
basis of the "similarity" of the RESAR 414 design to that
proposed for RESAR 8P/90. It is our view that the staff
should have developed improved standards for the review
of such systems during this 1ll-year period. We are

11
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particularly concerned about the verification and
validation of the software employed with computer based
reactor protection systems. It appears that there is a
need to augment existing staff resources with expertise
in the computer science area so that appropriate
ntandards can be developed for the review of computer
based reactor protection systems. All of the proposed
evolutionary and pasrive ALWRs employ such systems,

3.1.2 For materials used in the fabrication of pressure
boundary components, Westinghouse has committed to follow
applicable codes, standards, and regulatory guides. Many
of these are not representative of current industry
practice for such materials. We learned that Westing~
house has developed internal specifications for pressure
boundary materials that presumably do reflect current
industry practice. These were not submitted for the
staff's review.

3:1.3 The proposed design employs water displacer control rods
and associated control rod drive mechanisms, which is a
new feature for Westinghouse plants. The SER describes
the function of and stratesgy for use of these control
rods. The SER, however, does not discuss the pressure
boundary integrity of these new control rod drive
mechanisms or the potential for reactivity insertion
accidents that could result from misoperation of these
control rods. Although Westinghouse submitted informa=-
tion on these subjects, the staff has not completed its
review of this information. 1In general, we believe that
new features of this kind should be thoroughly reviewed
at an early stage of review.

3.3.4 Our review, which represents only a sampling effort,
revealed a number of factual errors and inconsistencies
in the SER; the staff has agreed to correct these errors.
We believe that a review of the dratt SER by Westing-
house, which has not yet had access to this predecisional
document, would reveal additional errors that ghould be
corrected. We recommend that this be done.

3.2 gomments on the PDA Document

The PDA states that the preliminary design information contained
in RESAR SP/90 “complies with the requirements of 10 CFR Part 52,
Appendix O . . ., and is acceptable for incorporation by re rence
in applications for individual const-uction permite . . , " The
PDA does not describe how this preliminary design information would
be used in a future FDA and/or Design Certification application.

12
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We were told by OGC that this results from the fact that Westing-
house has not made an application under 10 CFR Part S52.

Given the guality of the SER for this PDA, we are concerned with
the language of the PDA that reqguires the staff and ACRS to utilize
and rely on the "approved preliminary design" in their reviews of
any individual facility construction permit application " . . .
unless significant information which substantially affects the
determiration set forth in this PDA, or other good cause, 18§
present." O0GC advised us that this requirement would apply eonly
to the statf and ACRS reviews of a CP application and that roth
entities would be #ble to revisit any issue in their review of any
type of application that would lead to an OL. This is satisfac-
tory to us but could present problems for the etaff in dealing with
a contested CP application.

4.0 Comments on the GP/90 Design.

We have two concerns regarding SP/%0 design features:

4.1 Our review of the NPB layout indicates that Westiighouse has
provided many des.rable features from the standpoint of
separation of equipment trains for protection against fires
and industrial sabotage., However, we are concerned about the
location of the emergency diesel generators (EDGs) on the same
floor and corridor from the control room, We believe that
another location for the EDG room should be specified in view
of the potential for fire and/or explosions associated with
the operation of large diesel generators,

4.2 The proposed RESAR SP/90 design employs a spherical contain=-
ment. To deal with core/concrete interaction, the layout of
the containment employs a cavity floor area beneath the
reactor vessel that is based on the EPRI requirement of 0.02
m* per MWt, If a larger area is required, major changes to
the containment sizing and layout may be needed. Timely
development of a Commission position on this issue Iis
important not only to this design but also to the design of
all of the ALWRs.

£.0 ACRS Recommendations on the lssuance of a PDA

We believe, subject to the above comments, that the proposed design
of the RESAR SP/90 NPB can be successfully completed and used in
an application for an individual plant CP. Accordingly, we
recommeni that a PDA be issued fer the proposed Westinghouse RESAR
SP/90 NF3,

13






! L} M KE ! MY MMISSIO!

NI !
>
- | . ¢
* { )
L ’ " '
N
s '
B t ‘
Q




The Henorable Kenneth M. Carr 2 September 12, 1960

Analysis of the various esafety issues involved leads to the
conclusion that PTS is the issue of most concern. One bright spot
in this picture is that several features »f the plant's design make
it less susceptible to overcooling events than more modern plants.

The licensee and the staff have both arrived at estinates ¢f the
shift in RT,... Both agree that the circumferential weld and the
lower plnto'gf the pressure vessel have the highest RT_ ... However,
in each case their estimates differ by about 150°F, fgf'licon-eo't
representatives argue that due to the particular microstructure of
the steel in the vessel, the shift in RT,, is independent of
irradiation temperature and nickel content. We do not believe
these arguments are valid, and agree with the staff that
temperatuce and nickel effects must be included in a valid estimate
of the shift in RT,,. An additional difference between the staft
and the licensee concerns estimates of the copper content of the
circumferential weld. There being no measurements for the
composition of the circumferential weld and a large spread in
copper values found in other plants, the staff prefers to choose
a bounding value. The applicant chose more of an average value.
In view of the uncertainty in the value for the Yankee Rowe vessel,
we would chocse the staff's bounding value.

Given that RTypy Values for parts of the vessel probably exceed
those requiring action under the PTS rule, is there significant
risk in cperating the plant? The low probability of a PTS
¢hallenge leads to a low risk, even with a high ETypy: Thus, we
agree with the staff that operation for one more cycle is
acceptable, provided the licensee initiate an active program to
better characterize the material in the vessel near the reactor
vessel beltline, To do this the staff reguires determination of
the composition of the circumferential weld metal in the beltline
by removing samples from the weld and development of an inspection
method for the beltline welds and plate to depths of an inch below
the inside surface of the vessel. Both of these have been required
by the staff for completion before the startup of the 22nd fuel
cycle (now scheduled to begin in early 1992). It is not clear that
both can be achieved in that time, but certainly they should be
accomplished in two fuel cycles.

The staff also requires "tests on typical Yankee Rowe base metal®
to determine the effect of irradiation, austenitizing temperature
and nickel content on embrittlement. It is doubtful that any tests
that the licensee could perform during the next fuel cycle would
convince us that the effects of temperature and nickel on
embrittlement are substantially different from those established
by the much more extensive studies already available. The effects
are not well understood, and we believe prudence dictates tending
more toward bounding values rather than best estimates based on
limited new data that may becmme available.
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However, the above will not adequately address the long-term
operation of the plant, This is the lead PWR plart in the
u industry's Plant Life Extension (PLEX) program, and long-term
operation with such large uncertainties in vessel integrity is
uhacceptable. The extended operation of this plant would be
acceptable only if:

¢ A state-of-the-art ultrasonic inspection can be done on
essentially all of the radiation affected inner surface of
reactor pressure vessel, e.¢., one that complie: with Appendices
VIiI and VIII of Section XI of the ASME Code. This inspection
should also check for significant thinning in the lower head as

a result cof locse parts (irradiation capsules). Continued
operation would be dependent on the absence of significant
flaws,

¢ A reanalysie of the PTS guestion is made using well established
compositions fcr the material in the beltline region, or using
limiting values of copper and nickel, This analysis should also
include the fact that the crack arresting ability of such
material will be lower than more modern steel because of its low
upper shelf energy. Such an analysis must show acceptable risk.

Sincerely,

f Futy s Wfechidin.

, Carlyle Michelson
Chairman

\_I References:
| 1. Letter dated July 5, 1990 from John D. Haseltine, Yankee Atomic
Electric Company, to Richard Wessman, NRR, transmitting Reactor
Pressure Vessel Evaluation, dated July 9, 19%0
2. Letter dated August 31, 19%0 from Thomas E. Murley, NRR, to

Andrew C. Kadak, Yankee Atomic Electric Company, Subject:
Yankee Rowe Reactor Vessel, with Enclosure
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON D € 20666

April 24, 1990

The Honorable Kenneth M. Carr
Chairman

V.8, Nuclear Regulatory Commission
wWashington, D.C. 20855

Dear Chairman Carr:
BUBJECT: SEVERE ACCIDENT RESEARCH PROGRAM

During the 360th meeting of the Advisory Committee on Reactor
Safeguards, April 5-7 and April 18-19, 1990, we vreviewed the Severe
Accident Research Program (SARP) of the NRC. Our Severe Accidents
Subcommittee discussed this program with the staff during a meeting
held on March 20~21, 1990, We alsc had the benefit of the
documents referenced,

During this review, emphasie was given to what the staff describes
ag its short-term program, Basically, the short-term program
focuses on jssues associated with early containment failure, e.g.,
BWR Mark 1 liner attack and direct containment heating (DCH).
However, a description of the long~term program was aleo presented
and discussed briefly. In what follows, we give a brief descrip~
tion of most of the elements of the SARP program, together with our
comments and recommendations,

Adding Water to a Degraded Core

This investigation proposes to address a number of questions
arising in connection with the in-vessel progression of severe core
damage. The planned studies are said to address issues of
in~vessel vapor explosion, thermal shock, and recriticality. Each
study is an analytical investigation using a number of existing
codes.

We are not convinced that the codes to be used are capable of
providing the information being sought with sufficient validity
that it can be used for the purposes listed, namely, the removal
of uncertainty and the provision of information for use in the
individual plant examination (IPE, program. Nor are we convinced
that models that are to be developed can be demonstrated to be
valid in a reasonable time, if ever. This program should receive
the sort of analysis that ie being developed in the Severe Accident
Scaling Methodology (SASM) program discussed below.
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of the various pessibilities may be subject to very large uncer=-
tainties.

Severe Accident Scaling Methodology

Much experimental research is performed under conditions of size,
geometrical configuration, temperature, pressure, and in some cases
with materials that are diiferent than what is expected in severe
accident conditions in a large power reactor. It is usually
hypothesized that if a computer code which has been constructed to
model the progression of a severe accident can predict the results
of properly constructed experiments, the code can, with appropriate
allowances for the differences in the experimental conditions and
what is expected in the reactor accident, predict at least the
important features of a severe accident. These allowances, Or
scaling factors, require a careful analysis of both the experiments
and the hypothesized accident. The process has not received the
attentior it should have had in much of the severe accident
research performed for the NRC.

Members of the staff described a program which appears to be well
designed and which, if it continues and if the results are aprlied,
is likely to place future experimental work and code development
on a much sounder basis. It will also provide guidance for any
further experimental work that may be required, guidance that has
frequently been unavailable in the past. We were impressed that
the project manager was able to assemble an outstanding group of
experts with representation from industry, the national
laboratories, and academia, and was able to obtain significant
cooperative effort from the group in performing the study. To
ensure its applicability, the method of analysis that has been
developed is currently being applied to the investigation of a DCH
sequence. It gives promise of providing needed insight into this
thorny problem, as well as providing guidance in the planning of
other research programs. '

NUREG/CR-5423

The authors of this report have collected, from a variety of
sources, and have correlated a considerable body of informa.ion
about the important phenomena that contribute to the processes that
begin with severe damage of the reactor core and result in a pool
of molten corium in contact with the metal structure that forms the
boundary of the dry well of a Mark I containment. This, and their
efforts to construct from the information a coherent picture of the
core melt-vessel breach-attack of the liner sequence represent a
significant contribution.

However, it is important that it be recognized for what it is, and
for what the authors say it is, namely an attempt to take the
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existing information, to fill in the gaps of information needed to
reach a conclusion about liner failure, using mostly engineering
judgment, and to thereby construct a framework. This framework,
given the existing information and the assumptions made to fill
the gaps, permits the authors to reach conclusions about liner
failure. And although the authors claim confidence in the
conclusions they reach, with a few caveats, it would be unfortunate
to use the results in making regulatory decisions without recogniz~-
ing that conclusions about many of the important phenomena, for
example the rate of release and the state of the corium from vessel
breach, that have a significant impact on the final result, are
supported primivily by the authors' judgment.

An important part of the report, and a part which was not available
to us for our review (it is not yet complete), is Appendix F, that
will contain the results of a peer review of the report. We have
not had the rest of the report long enough to perform a thorough
review. However, we do make the following observations:

B The approach used appears to be sufficiently similar to that
developed in NUREG-1150 that the authors might have estimated
the uncertainty in the results of their calculations. This
would have added to the value of the report. buring the
presentation made to us, one of the authors argued that
because computational uncertainty is not the only uncertainty
in the result, it was not considered useful to estimate it.
However the calculational process is the guestion at issue
here, and unless some bounds can be set on the uncertainty of
the results of the process, its value is diminished con-
siderably.

. Even though (he authors chose not to make a gquantitative
estimate of uncertainty, they are, having gone through this
extensive study, in a unique position to identity, at least
qualitatively, where the greatest gontributors to uncertain-
ties lie. They should be encouraged to do this, as well as
asking others to identify them as they chose to do.

. Furthermore, the authors do not discuss whether the method
used for those situations for which needed information is not
available, i.e., estimating probability distribution func-
tiwns, sampling these functions to get a range of possible
values for the parameter of concern, and finally combining the
results in a way which is something like calculating a mean,
is any more nearly valid than estimating the mean value at
each place where needed information is unavailable. The
authors should be encouraged to justify that the method used
is superior to simply estimating a mean value for uncertain
parameters and using that value for further calculation.
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continuing Code Development

In our report of March 15, 1989 to then Chairman Zech, we noted
that a review of NRC sponsored codes was being performed and that
support for some codes that were found to be duplicative or no
longer needed would be discontinued. This review has been
completed and further support for several codes has been withdrawn.
There has also been an increasing emphasis on documentation of
those codes that exist as well as those being developed. We
applaud this emphasis.

We were briefed on continuing develcpment of two codes that are to
be retained, CONTAIN and MELCOR, whizh are expected to provide nuch
of the analytical capability which the staff will use in severe
accident analysis. Unfortunately, the presentations and discus~
sions were such that we were unable to obtain the information
required for making any recommendation at this time. We will
explore this further because the staff is expecting tc make use of
these codes in drawing conclusions about severe accident progres-
sion in both existing and new plants. MELCOR is, for example, to
become the principal tool for calculating fission product sources.

Molten Core-congrete Interactions

This experimental work is said to be needed because of continuing
uncertainty about the contribution of Molten Core-Concrete
Interaction (MCCI) to containment failure. The point was made that
the contribution is primarily to late containment failure, and thus
may be less important than contributors to early failure. However,
because the staff expects that advanced reactor designers will
assume that the debris produced during core melt will be coolable
in the designs being proposed, the additional information being
sought is deemed essential to advanced reactor review. It is also
illinod that MCCI is an important part of the Mark I liner failure
ssue. |

Integration of SARP with Foreign Research

In addition to their own research, the Division of Systems
Research has a systematic program in place to learn from and, in
sone cases, to participate in the research of several foreign
countries. This program seems effective.

Leng-Term Research

To a considerable extent, the research proposed could be said to
be more of the same. Most of what is described is justified on the
basis that uncertainties need to be decreased in such areas as
Modeling Severe Accidents, In-Vessel Core Melt Progression and
Hydrogen Generation, Hydrogen Transport and Combustion, Fuel~
Coolant Interactions, Molten Core=-Concrete Interactions, Fission
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Product Behavior and Transport, and Fundamental Data Needs. It
will be recognized that these are not new, and indeed each has been
an object of research almost from the beginning of the Severe
Accident Research Program,

We do not have sufficient information to justify an endorsement of
this program, although this may be because it is not yet well
defined. We were unable to obtain satisfactory answers to
guestions such as:

. How much uncertainty is acceptahle?
. How much will the proposed research reduce the uncertainty?

. Will the information obtained reduce risk, or will it merely
permit less conservative approaches to design and operation
of plants?

This program is another that should be subjected to the type of
analysis suggested in the SASM program,

In connection with both the long~term and the short-term programs,
we perceive a lack of communication between those planning the
research and those who will use the results. it is indicative of
the loose coupling between severe accident research and regulatory
activities that in his summary of the research program, provided
to the subcommittee, the Director of the Division of Systems
Research commented that the "“Agency doesn't have a definite
regulatory use for severe accident data, i.e., no rule cr regula-
tion, no user needs letter." He did go on to indicate that there
are a number of "indirect" uses. However, it appears to us that
the main point he made is valid, and is a point of some concern.
As early as 1975, WASH=1400 illuminated the risks =ssociated with
severe accidents. This led to the conclusion that absent a severe
accident there is little or no risk to the public from the
operation of nuclear power plants. Yet since that time, even in
the light of the TMI-2 and Chernobyl accidents, .ittle change in
the regulations that govern the operation of nuclear power plarnts
has occurred. Even for plants not yet licensed, there are
virtually no nev regulatory reguirements dealing with the perform=-
ance of the plant systems in the course of a severe accident. We
have, for example, virtually the same rules governing containment
performance requirements as we had in 1971. Of course it is
required that new plant designs be accompanied by a PRA, but how
the PRA is to be used in judging the acceptability of the design
is undetermincd. Under these circumstances, it is difficult to
judge what new research in severe accidents is needed. Of course,
it is possible that nothing more need be done, but aside from the
Commission's Safety Goal Policy Statement and its Severe Accident
Policy Statement, there has been no formal recognition of severe
accidents, even for new plants.
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It may be that the current emphasis on wi..c¢ happens in the plant
after breach of the vessel is overdone. Examination of the resulte
of most of the existing PRAs indicates that none show risks in
excess of the Safety Goal guantitative objectives (not all of
these, however, include seisgmic risk). However, several show core
damage fregquencies in excess of the sometimes proposed goal of 1E-4

Y reactor-year. Thus, in a situaticn in which resources are

imited, it may be that more emphasis should be placed on decreas-
ing the likelihood of core damage. For example, for PWRs, many
PRAs estimate that off-site risks are dominated by the ISLOCA (this
is the case for Millstone-3, Seabrook, Surry, and Sequoyah, for
example). Here phenomena occurring after vessel melt-through are
of little conseguence in risk determiralions.

In the presentation to the subcommittee, the staff representatives
stated that they believe uncertainties in the vessel failure
scenario, and subsequent events, are the major contributors to risk
uncertainties, based on PRA results. This 18 at least guestionable
in view of the risk attributed to seismic events and to human
p;rtormanco, and the large uncertainties associated with both of
these.

Commente and Recommendations

There ies much of deja vu in the proposed severe accident research.
The same areas that were being explored at the beginning of the
program almost ten years ago are still being investigated. The
2uttiticutlon given by the Office of Nuclear Regulatory Research

g that uncertainties exist which are large enough that regulation
is difficult or impossible. However, there is little assurance
that the proposed research will reduce the uncertainties to an
acceptable value., Nor does there seem to be a very specific idea
of what an acceptable value would be. This is probably not
altogether the fault of the Office of Research,

A decision on what is acceptable is difficult to make, and
requires, as a minimum, a close collaboration of *'e Office of
Research with the Office of Nuclear Reactor Regule ion. There
appears to be an improvement in this collaboration, but from what
we can tell, more teamwork on the issue of what research is needed
is essential if the research is to be properly focused.

We are enthusiastic about the SASM program. Moreover, the approach
that is being developed, if applied to planning the NRC's severe
accident research program, can result in focusing the program to
areas where it is most needed, and in making it more likely that
the projects undertaken will produce useful information.

The MCCI work is a further pursuit of information on ex-vessel

severe accident phenomena. Although we were not provided with
encugh information to reach firm conclusions concerning the worth
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of the proposed research, we observe that estimating the contribu~
tion of MCCI to late containment failure reguires information
beyond establishing the cavity area that will ensure guenching of
core debris.

Concerning the programs discussed abcve we have the following
recommendations:

. We recommend that the proposed research projects on Adding
Water to a Degraded Core and Core Melt Progression not be
undertaken until they are subjected to a review of the type
developed in the SASM program. 1If they survive the review
they will be much more likely to enhance the regulatory
process.

. We were told that, in light of the staff's view of the success
of the study described in NUREG/CR+5423, consideration is
being given to applying this same type of analysis to the DCH

issue, In our view, a SASM-type approach is likely to
produce more useful information than will the NUREG/CR«=5423=
type analysis in ite present state of development. We

recommend that a SASM-type study be used as an alternative to
the NUREG/CR=5423 approach.

- In connection with the TMI-2 vessel examination, we recommend
that further thought be given to the way in which the
information being collected might be used., We consider the
examination worthwhile, but believe there must be applications
beyond calculating the margin to failure,

We recommend that the Lower Head Failure Aralysis be subjected
to the SASM process. If this study is to be done, it should
have more of a relationship to regulatory needs than we are
able to discern.

We recognize that this report may seem unduly critical. However,
our comments ;eflect our perception that the various elements of
the SARP lack focus. We do not attribute all of this lack of focus
to the Office of Research. Part of it comes from the inability of
the agency to deal with severe accidents in a regulatory context.

8incerely,

Carlyle Michelson
Chairman
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1.

3.

H

U.,8. Nuclear Regulatory Commission, NUREG~1365, "“Revised

Severe Accident Research Program Plan FY 1990-1992," August
1989

U.8. Nuclear Regulatory cCommission, NUREG/CR+«5423, "“The
Probability of Liner Fajlure in a Mark-l Containment,"
T. Theofanous, et al., (UCSB), February 19%0

U.8. Nuclear Regulatory Commission, NUREG-1150, '"Severe

Accident Risks: An Assessment for Five U.§. Nuclear Power
Plants," Volumes 1 and 2, June 1989
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NUMARC, but has not yet been evaluated by the staff or by us., We
find the proposed PRA approaches acceptable and expect to review
the NUMARC method.

For other external events, such as high winds, flooding, and
transportation accidents, a screening procedure not requiring a
PRA is proposed. We find this acceptable.

The staff proposes to issue the Generic Letter Supplerent after
approval by the Commission. The final draft of the NUREG guidance
document willi not be issued until after a workshop is held to
describe and discuss the recommendations, It seems likely that
some changes may be required to the guidance document as a result
of the workshop. Revisions to the Generic Letter Supplement algo
may be desirable. In either case, we would like to have the
opportunity to review such changes and to provide our comments to
you, as appropriate,

Sincerely,

C:rlyle Mgchelson

Chairman

Memorandum dated March 8, 1990 from W. Minners, Office of Nuclear
Regulatory Research, NRC, for R. F. Fraley, ACRS, Subject:
Proposed Generic Letter on Individual Plant Examination for Severe
Accident Vulnerabilities Due to External Events (IPEEE), with
enclosed Predecisioral Draft Commission Paper, with its enclosures:
(1) Generic Letter (Draft Predecisional) and (2) NUREG=XX IPEEE
Guidance, Draft for Comment
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON D C 206686

June 13, 1990

The Honorable Kenneth M. Carr
Chairman

U.8. Nuclear Regulatory Commission
wWashington, D.C. 20655

Dear Chairman Carr:

SUBJECT: DRAFT STUDY ON SOURCE TERM UPDATE AND DECOUPLING SITING
FROM DESIGN

During the 362nd meeting of the Advisory Committee on Reactor
Safeguards, June 7-9, 1990, we reviewed the NRC staff's Draft Study
on Source Term Update and Decoupling Siting from Design. This
matter was also discussed during our 361st meeting, May 10~11,
1990. During this review, we had the benefit of discusesions with
representatives of the WRC staff., We also had the benefit of the
document referenced.

At present, siting issues, including the definitions of the
Exclus.on Area (EA) and Low Population Zone (LPZ), are governed by
10 CFR Part 100, Reactor Site Criteria, which sets limits on the
exposure of an exposed individual in the event of certain hypothet-
ical accidents. The necessary calculations require assumptions
about the amount of radiocactivity released to the containment in
those accidents, the so-called source term.

It is customary to use for the latter an old AEC report, Technical
Information Document 14844, dated March 23, 1962, It has been
recognized for about ten years that that report grossly overes-
timates radicactive releases in a typical accident, and mis-
represents their forms. Consequently there has been in this period
a leisurely effort to "update the source term."

The staff soon recognized that the effects due to pos Dble
reduction of the source term, and reduced prcbability an
accident, could combine with the requirements of 10 CFR Pa . 100
to make possible the licensing of plants with uncomfortably close
boundaries, perhaps even in a metropolitan area. To avoid this,
the staff proposed that the siting question be decoupled from the
source term upgrade, so that the customarv sizes of the EA and LPZ
could be preserved, as encapsulated in Regulatory Guide 4.7,
General Site Suitability Criteria for Nuclear Power Stations. This
is a matter of preserving the answer, in the face of creeping
safety improvements, by rephrasing the question.
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In the end, the staff considered a number of options, including a
revision of 10 CFR Part 100 through rulemaking, and concluded that
they were all so difficult that one ought to proceed by first
updating the source term to accommodate current technical under=-
standing. Then the tentative proposed solution to the siting
problem is to "encourage" conformance to Regulatory Guide 4.7, in
effect substituting a regulatory guide for rulemaking.

We support (as we alvays have) the effort to adjust the source term
to reflect current knowledge. Since it appeared at our meeting
thac the staff is not itself entirely clear about its position on
siting, we cannot yet provide definitive advice on that aspect of
the problem. Perhaps, since no one is now proposing other than
remote siting of nuclear power plants in the United States, the
question is moot.

Sincerely,

MWAN

Carlyle Michelson
Chairman

Reference:

Draft Cormission Paper from James M. Taylor, Executive Director for
Operations, Subject: Staff Study on Source Term Update and
Decoupling Siting from Design (Predecisional), transmitted by
memorandum datea May 25, 1990 from Warren Minners, Office of
Nuclear Regulatory Research, for Raymond F. Fraley, ACRS
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D €. 20665

November 15, 1990

The Honorable Kenneth M., Carr
Chairman

U.8. Nuclear Regulatory Commission
washington, D.C., 20555

Dear Chairman Carr:

SUBJECT: REVIEW OF NUREG-1150, "SEVERE ACCIDENT RISKS: AN
ASSESSMENT FOR FIVE U.,S8. NUCLEAR POWER PLANTSY

During the 367th meeting of the Advisory Committee on Reactor
safeguards, November 8~10, 1990, we discussed the second draft of
NUREG=1150, "Severe Accident Risks: An Assessment for Five U.S.
Nuclear Power Plants." The Committee had previously discussed this
matter with the staff and its consultants and with Dr. Herbert
Kouts, Chairman of the Special Committee to Review the Severe
Accident Risk Repoert. Our Subcommittees on Severe Acc.idents and
Probabilistic Risk Assessment discussed this report during a number
of joint meetings with members of the staff, Sandia National
Laboratories (SNL) and the American Nuclear Society (ANS) Special
Committee (Dr. Leo LeSage, Chairman). We also had the benefit of
the documents referenced.

1.  INTRODUCTION

In this report, we first offer some general comments. We then
offer recommendations concerning the publication of NUREG-1150 and
provide comments and cautions concerning interpretation or use of
some of the compenents of this document. And finally, we provide
more detailed comments on some key parts.

We have reviewed the reports prepared by the ANS Special Committee
and by the Special Committee to Review the Severe Accident Risk
Report appointed by the Commission and found them helpful. We have
no serious disagreements with either of these reviews, nor with
their findings.

2.  GENERAL COMMENTS

The work described in this draft of NUREG-11%50 is an improvement
over that described in the first version entitled, "Reactor Risk
Reference Document." Many previously identified deficiencies in
the expert elicitation process have been corrected. The exposition
and organization of the report have been improved. The presenta-
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tion of results is clearer. There is considerable information that
was not in the original version.

The portion that deals with accident initiation and development up
to the point at which core heat removal can no longer be assured
is unique, compared to other contemporary PRAS, in that a method
for estimating the uncertainty in the results has been developed
and applied. This method and its application are significant
contributions. Although the larger contributions to uncertainty
in risk come from the later parts of the accident seguences, this
portion is enhanced also by an extensive identification of events
that can serve as accident initiators as well as an associated set
of hypothesized event trees. This information should be of
considerable assistance to licensees in the performance of an
Individual Plant Examination (IPE). It should also be useful to
plant operators and te ¢ ‘igners,

The formulation of a more detailesd representation of accldent
progression after severe core damage begins, and an improved
description of containment performance, contribute some additional
information to this important area. However, understanding of many
of the physical pheromena that have an important bearing on this
phase of accident progression is still very sparse, and the report
may give the impression that more is known about this portion of
the accident sequence than is actually the case.

The part of the sequence that begirs with the release of radiocac~
tive material outside the containment is treated by a relatively
new and unevaluated code system. Furthermore, there is no estimate
of the uncertainties inherent in the calculations that describe
this part of the sequence. Those who use the guantitative values
of reported risk must recognize that these uncertainties are not
accounted for in the calculated results.

3.  RECOMMENDATIONS

We recommend that the current version of NUREG-1150, with the
corrections suggested by several of those who have already reviewed
it in detail, be published. However, its results should be used
only by those who have a thorough understanding of its limitations.
Some of these limitations are discussed in subsequent sections of
our report.

Since the supporting documents upon which NUREG~1150 depends could
be helpful to those who perform an IPE, we recommend that these
also be published as soon as feasible.

Both the Commission and the ACRS have raised questions about
generic conclusions that might result from a careful examination
of the results of this study. It is disappointing that the staff
asserts that virtually nc general conclusions can be drawn from a
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The Honorable Kenneth M, Carr 3 November 15, 1990

study that took almost five years and seventeen million dollars to
complete. We recommend that the Commission encourage the staff to
mine more deeply the wealth of information that has been collected
in the course of this studv in an effort to identify generic
conclusions that might be reac ed (see Section 5.5 of this letter).

4.  COMMENTS AND CAUTIONS CONCERNING USES OF THE MATERIAL IN
NUREG=1150

We discuss below certain areag in which the methods or results
should be used with caution.

4.1 Differences Among levels of the PRA

The phenomena which contribute to segquence progression in Level 1
are generally well wunderstood. Power plant or other related
experience with system and component performance has provided
sufficient data to permit predictions of segquence progression with
considerably greater confidence than for those parts of the
sequence described in Levels 2 and 3. NUREG=1150 is unique in the
amount of effort that went into estimating uncertainties in the
calculated Level 1 results. It is our view that the results of
Level 1 can be used with more confidence than those of Levels 2 and
3. However, as other reviewers have reported, there ave recognized
deficiencies in the state-of-the-art treatments of human perfor-
mance; and this report is not free of those deficiencies. In
addition, some possibly important initiators, e.g., those at low
power operation or at shutdown, and sequences initiated by fire,
are either treated superficially or are neglected altogether.

The Level 2 analyses in NUREG-1150 include more detailed contain-
ment event trees than those found in any previous PRA. However,
we have some concern that the amount of detail may lead to a
conclusion that much more is known about the phenomena in this area
than is actually the case,

Since there is a dearth of infermation concerning many of the
phenomena that determine severe accident progression, expert
elicitation was used most extensively in the Level 2 pc.tion of the
PRAS ., There is general agreement that the technigues used for
eliciting expert opinion in preparation of the second draft were
significantly better than those used for the first draft. However,
with insufficient information there can be no experts. Thus, use
of the term "expert opinion" in a description of some of the Level
2 work may be misleading. (Further comments about the expert
elicitation process are given in Section 6.3). We applaud efforts
to improve on the Level 2 treatment of previous PRAs. We neverthe-
less believe that the results from Level 2 presented in this latest
draft must be regarded as having major uncertainties in both
calculated mean values and in estimated uncertainties,

35



L o




N -~ # :
- - N G 3 D © W D 43 dAd ~ oL «» L Qw8 - o MTOO DI O W4
Ve - o O 9 @ QO 0 WLV Y - s -l ’ < ~ Y B -~ o 4
> g g MDD M L0 P I ol o S - B SUR § RS - PX WO L0 ] OCk C B AL ) =
~ — e - s N 4 ~ atl ‘7 Bd e 3 - .
7 ¥ O 0 9 & - o - & & LW e T B WY -’ .. o - U &t - - <
U - - s ¢ - -
- ) ) - ) X - ™
i Y q & ' > B et Y Mo P ) 34 @D & 0 W 4 et = . .
« £ - . . - ~ . — sl
oy ‘ 4 et O ) o) —~ ) Y o = ¢ )
. 1 el - + Q9 LN OO e Jqq O ™ O Y m = D J
= — ’ 4 - - 1 ' Y - )
- — 4 U & s . by o4 ’ n 4 N4 ~ Ji E y © W A - A - $ W
- 4 . el } -3 v i 1 ~ 0 © ) W~ . X .
« L {8 ad 4 v - L " ’ (e ey 4 iy A o [ A Ji i A8
. - ~ g - n b - : s ¥ N - — - ) - r
e - - 3 - v { = = - g - el -
. ] - £ c WS i s 4 J - . - [+ 9 — -
v A s .t g - = A (4] '») N I3 - D >
- o ot T o . ) — O = 3 > )
— 4 3 . y - ' .- " - . . - . ~y .- -
- - o . - =4 = . ~
g e e " « @ 4 ) 0 )
- £ 0 M -~ i ~— 4 il o - =3
1 &~ = - - - 0 ] 3 @ |
U ooy & 4 Ji - P a - e
K 2 i S — . ¥ 2P E -~ a 4 23
» A - >~ L4 ) . P 2 .- 4 ~ - e
o < - - i s ) ) ) ) )
- - - v c P Qs V.4 W - o C ~ 4 . -
E - e A - - o - - 5 - e O > £ = Lo I ¥ PR B S
g e E - p o ) = - Ty S - Aoy AW X -
- = — - T 4 o <+ W4 & #3) - N ~
» P u R il o * x A 1 ¥ T o W A, . = a 5 a + §
- . - > » - y ~ - Ja ol - 5
- - b X $ -~ ) - s o G — 4 4
oy ¢ - + -4 - - y @ . s W g
> " S L - H e - - G
- - - 4 44 o~ - ) g B - — - - 10 11
¢ 3 $ - ot @ - B ) € 2 £
v y o 3 i g3 ° ’ - > - 2 5
(s & = C o} . s = U o P Q o > U
N - - > o ’ | o L - -
- w @ . - PO I L I S S W 4 = & ‘
. - L = 3 ek « @ - <
. ; - 5 5d o M > -— - ' 4 -9 1 / r ; W W
- s "~ o M o e W 4 ¢
i - - d & - 1 - Mg O 0 ¢ L. O =~ 4 ) E ¢ J P D+ @
- - £ $ _ - A - = Iy - -
+ - + ~- - 4 | 3 © P - . — -
4 " A ) . é - = 9 e Jl b
o - - - o — a vy e - =
‘ : 5 ) . ~ O - y kT 2 - O .-~ ) U @ C 1
-~ =5 - - ™ " < ’ e - - B = -
- - - =4 L e 'y » ) — ) 20 & @ Q
. < K & - 24 ' ~ J : il &
A - ! - = — el ) -~
- , p ;@ o) - X ( — & ) e W D
(& - " & 4 ’ > " - 0 ol }
- * e A - D * 4 . W 1) . d ™M o ) o Ll
. ¢ o T CEgpgCco¥OgL.An 5 £ o g ™ e
e L .- - - ’ -~ 0 Vo - ) K 3
4 - -~ ’ vV @ & - = bt 4 - ) &) &
o < d - - v - b 3 s VYV 0O 4 ot T
: b= D O = s - ) 2 = 0 “ . (
. > - i et < @ < J | ¥ 5 S a
a - = ~ — 4 0 %= - O a O
; - « W s o o~ v v s @
» O > 5 7S Mo O J M T - = ~ - " - - 4
" o " - — — 1 ~ | 1 T ’ v U .
1 E o~ o - q —r T 4 4 g ) —~4 N4 B :
' - i = W . - -~ ‘ ol W mn M c 3 4
- £ - — S on e aa 5 o= A 3
- - - ‘i & 4] : o ® o E M @ 5 ' . :
. o o E - ~ e’ r o ) , @ p a, =
— 1 I O * - =] o st et o 4 s
— d - ~ s - o m L = - y -
o E s - = ) o o - 5= ot @ - O M - o
E O+ o 3 ] 4 LT = B s @ M o y M Q R
4 S 4 = - b ” b4 - g O % - Eoo — . & = %
= - - 5 ) - ¥ - s Y ) ) o - et — W ) -
3 4 e - i J - - ey » 9 e - - - ' i r “ w E - "
v i ’ , " > T -~ - ~ o £z n - il &
» 1 O : B 5 . o -~ @ = - y A ¥ 3
2 - - s 3 3 . J 4 o ol e 9 - > - <
- - - 3 - ) J o Q » v ~
J » " - 8 »4 - 3t © o - s ’ € c
ot A = J s
' - s £ QO ¢ C E e ) s R e e L < o D %4 =
» o — " * o~ ¥ — S ) 0 ed @ M ) 3 ke &
- = + i = ’ - 1 P . 5 3 - - < ¢ L S -
- . , = Ay o - W r 3 - a - n y Ao 4 .
“ E - 5 - o 5 e n Q@ o - ) & ma @9 9oy 3
- U O - ¢ To! & 0~ - S . - . &3 4 - 4 .- : L
J L - 4 m © 4 . A a 3 - oy I £ A4 g 2
M O £ £ — - > o i Wy =5 ) 0L ¢
: i 3 5, & £ & R < 1 ¢ N - £
5 b - - ‘ - -
g £ 5 ‘ - n o — —t £ “ e 4
e - 15 i - 1 - & i L e 4 e 4 3 i "
- o — 4 L ! ~Q g - ¥ ) 4 -4 L 3
el MY 4 - - o/ G - R e "z ’ ) -4
e J £ ) & < e s — ~ - B id - + 1 4
A Oy E W O - 3 O - 3 - ol N > 3 x i i 4 2
" - ; b < = -
i - | = 4 4 o - Ao 3 ’ >
» » = A - - - . > > - 3 - -~ — - -~ - -~ > S— -, <
o 3 4 - ¢ 5
4 o I S . F = O 4~ 3 £ s, b 4
7l - + fde 4 - o = ¢ s £ - Y
, by o & s St . o 4 @ e i D -
e + -~ L 4 N k -
- W m - o A 4 J 5 4 gy ’ - -t SR
- £ ~ { & e . M U L S 2
v - - " o g = > ) + 3 - a S —— = - q
. [ =gl =9 . £ g } et e P ¢ v — - > e > & 0D ‘ -
= - A > Nl y 44 e . 4 - o -t & s 3
— 3 4 & = W A < . ¢ ’ - ad ] £ - . v
- ~ - . + 4 E > ~ A — X
4 § ¥ £ ) - - ) ry 7o J f v ~ g b 54 97
0 . W - - o £ . r 0 e = - e S r
- . - ot © B - ] ) PO J M i ) « s ! - - S -4
~a d gl oy -~ | 4 - > 8
= ¥ 2 = ~4 v @ 4 £ " (1) T
> T3 -~ % ) £ - . b e W ; = @k . S 4 .
— It " } @ - o - 5 “ 4 B =~ g < : _ =
) G Ve Vv EWO -C T $ %4 g & - L2 V4 @ 2D i (&7 ey g ~ U { 4
¢ £ v @ o - ’ - ) M ) ! ) — M 0 *3
c - 0 « o= o s & E B - b X 4 ) & (0N M B N Q. .
o~ - o - % 4 n a < 4 e r3 - 2 -
ol 4 < = o 4 b oA A o - o 3 @ & T ey - o W
» - ~ . ‘ 4 | P ) rY y!
- 4 4 — @ o o 44 0 M 2 Sl ™ -~ U i - ) |
< o P - -~ bk - - = = o — - .
g g 3 - T+ b J } ) & 3 1 - = — i
D X &' 4 w 40 Al S R 0 ; o 2 Ui V> 4 E ; s r S 3 . : 5
» - ( . ) (4 - } O $ O ) @D 3 4 ) s
) " > - o — ) £ © E @ W M M ) @ ) e ) M1 (" ) J . " ']
- -3 - - . - - p—_—
. o e - N - o (£ ¢ — 4 . £ .
- . Q Q@ . = O ) + e - @ X MM Lo LWL | S S & x | S o A oA LW A v U
. - ¢ ~ ' ' — 3 - - q 4 by [ o -+ i L - ) ) - J A )
- “r T T M - e T @ % M D © & Q. a P ] O - ) 4 £ - e t . B & M A




The Honorable Kenneth M. Carr 6 November 15, 1990

fire risks that was completed more recently. These are issues that
have not been adequately considered in past fire risk studies and
may increase the risk. Of particular concern are seismic-fire
interactions, adequacy of fire barriers, egquipment survival in the
environment generateu Ly the fire, and control systems interac-
tions. The PRA for the LaSalle nuclear plant, which is nearing
completion, may provide insights concerning the risk importance of
these issues.

5.2 Seismic Risk

The seismic PRAs for the Surry and Peach Bottom nuclear plants were
performed using two guite different representations of the seismic
hazards. The results however, at least for sequences leading to
core damage, were similar in terms of which accident initiators and
sequences were important. This tends to support the acceptability
of using the seismic margin approach rather than a PRA in the
gearch for plant-specific seismic vulnerabilities in the IPE~-
External Events (IPEEE) program. However, the success of either
approach in finding vulnerabilities depends strongly on walkdowns
to identify those systems and components to be evaluated.
Knowledge of what to look for is derived chiefly from PRAs done on
other plants, and these have tended to focus primarily on core
damage rather than releases of radiocactive material to the environ-
ment. Although containments are usually quite rugged seismically,
this is not necessarily true for containment cooling systens,
containment isolation systems, etc.

Although the two seismic PRAs in NUREG=1150 have been carried
through Level 3, these results have not been reported. We believe
that these results might provide valuable insights about seismic
vulnerabilities of containment systenms.

5.3 The Expert Elicitation Process

There is general agreement that the use of expert elicitation in
the preparation of the results in this draft of the report is
improved compared to that used for the first version. However, we
have reservations about some parts of the application cf the
process. For example, during our discussions of the choice of the
participating experts we got the impression that an effcrt was made
to choose participants in such a way that a wide spectrum of
viewpoints would be represented. This was defended as proper,
based on the assumption that unless this wide spectrum of opinion
was represented, the uncertainty in expert opinion would not be
appropriately accounted for. We found this argument unconvincing,
and would have preferred to see individuals chosen primarily on the
basis of their knowledge and understanding of the phenomena being
considered. Furthermore, we were told that the budget for the
study provided only enough funding to support the participation of
about 20 percent of the experts who served on the panels. The
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remainder were drawn from the NRC staff or from organizations with
contractual relationships to the NRC. This biased the selection
toward people whose organizations depend upon the NRC for support.
We also observe that the membership of the panels seems to have
beer dominated by analysts in contrast to those who have done
significant research on phenomena of importance to the accident
sequences being described.

5.4 Source Term Description

The staff, or at least that part of it closely associated with this
study, has discerded for future use the Source Term Code Package
(STCP) that was one of the resources used by the expert panels in
the preparation of NUREG-1150. The expert elicitation method is
too resource intensive to be used generally. At this time, only
the MELCOR code is available to the staff for source term cal-
culation. Although it appears to be an improvement over the STCP,
it is not yet fully developed, nor is it generally available in its
current form. Some method for calculating a source term will be
needed by the staff and its contractors for performing or reviewing
PRAs, as well as for other tasks, such as a revision of the siting
rule.

5.5 Lack of General Conclusions

We have asked the staff whether the results reported in NUREG~1150
shed any light on the risk expected due to operation of the
population of plants ncw licensed. With few exceptions, it is the
staff's view that one can tell little or nothing about the expected
risk of plants not studied from the results of the study of these
five plants in NUREG-1150. In spite of these statements, however,
those who prepared the report propose that applications will
include evaluation and resolution of generic issues and prioritiza-
tion of future research and prioritization of inspection ac=-
tivities. 1If, as we were told, the results from the analyses of
these plants have little or no generic significance, application
of these results must be made with considerable caution.

We believe that the large amount of information collected as input
to the calculations made during this study, and the results of the
large number of analyses undertaken, must surely permit some more
general conclusions to be drawn than we find in this report. For
example, the risk calculated for each of the five plants analyzed
(although calculated only for internal initiators) falls within the
Quantitative Health Objectives (QHOs) set forth in the Safety Goal
Policy Statement. Each was designed and constructed and is
operating within the rules and regulations promulgated by the
Commission. There must be some significance in the fact that
plants supplied by a number of different vendors, constructed at
different locations, under supervision of different organizations,
over a period f more than a decade, with rather different balance
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of plant configurations, and different containments, nevertheless
fall within the QHOs, Is application of the NRC's regulations
achieving the objectives of the NRC Safety Goal Policy?

Another area of interest is the risk reduction achieved by some
recently promulgated rules. The report indicates that station
blackout is a significant risk contributor for three of the plants
studied. Answers to guestions we asked during our meetings with
the staff indicated thzt some of the plants analyzed had imple~-
mented most of the requirements of the Station Blackout Rule, while
others had only just begun the process. Could one draw any
conclusions from the plants studied as to the risk reduction to be
expected from implementation of the Station Blackout Rule? Oor
could one estimate the risk reduction for some "average" plant?
This would be interesting, since in the typical cost benefit
anaiysis associated with backfit it is assumed that some such
conclusion can be drawn about plants generally. It would be useful
to see what an examination of these five plants would indicate.

The five nuclear power plants chosen for the study were selected
partly on the basis of the different types of containment rep-
resented. We find little or no discussion of relative containment
performance or identification of containment designs that might be
expected to have superior mitigation capabilities. For exanmple,
in light of the contuinment being proposed for the Advanced Boiling
Water Reactor (ABWR), it would be helpful to have any information
or conclusions that were developed during the course of the study
as to relative efficacy of the centainment being proposed for that
design as compared to the Mark I or the Mark III containments. Or,
for large dry containments, does the subatmospheric operation of
the Surry system provide a substantial decrease in risk (because,
for example, of its continuous indication of leak tightness) as
compared to a large dry containment operated at atmospheric
pressure?

Although it may not be feasible to make major changes in contain-
ments of reactors now in operation, it is possible to choose
containments with superior mitigation characteristics for nuclear
plants not yet ccnstructed. It might even be feasible, as a result
of the study, to recommend a containment design that combines the
best features of .‘everal of the existing systems. If in the course
of this study infcrmation has been developed that could be used to
reduce the condit onal failure probability of containment, given
Ssevere core damage, the risk uncertainty in new designs might be
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reduced without reguiring any additional studies of core damage
progression.

Sincerely,

Carlyle Michelson
Chairman

References:

1. U.S. Nuclear Regulatory Commission, NUREG-1150, "Severe
Accident Risks: An Assessment for Five U.S8. Nuclear Power
plants," Volumes 1 and 2 (Second Draft for Peer Review), dated
June 1989,

2, American Nuclear Society, "Report of the Special Committee on
NUREG=1150, The NRC's Study of Severe Accident Risks," L.
LeSage (Chairman), dated August 1990.

3. U.S. Nuclear Regulatory Commission, NUREG-1420, "Special
committee Review of the Nuclear Regulatory Commission's Severe
Accident Risks Report (NUREG-1150)," H. Kouts (Chairman),
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UNITED STATES
NUCLEAR REGULATORY JOMMISSION
ADVISORY COMMITTEE ON REACTO " SAFEGUARDS
WASHINGTON, D. C. 20668

March 13, 1990

The Honcrable Kenneth M, Carr
ClLairman

U.S8. Nuclear Regulatory Commission
Washington, D.C, 20555

Dear Chairman Carr:

SUBJECT: CONTAINMENT PERFORMANCE IMPROVEMENT PROGRAM = PROPOSED
RECOMMENDATIONS FOR MARK II, MARK II1, ICE CONDENSER, AND
DRY CONTAINMENTS

buring the 359%th meeting of the Advisory Committee on Reactor
Safeguards, March 8-10, 1%90, we discussed the staff's proposed
recommendations from the Containment Performance Improvement (CPI)
program for plants with Mark II, Mark III, ice condenser, and dry
containments, The staff intends to inform licensees with such
plants of these recommendations in a supplement to Generic Letter
88-i0 (Reference 1) and, by this action, will consider the CPl
program completed. Our Containment Systems Subcommittee discussed
this matter with the staff during a meeting on February 6, 1990.
We also had the benefit of the documents referenced.

The CPI program is one element described in SECY-88-147, "Inte-
grated Plan for Closure of Severe Accident Issues." Other
elements in this plan are the Individual Plant Examination (IPE)
program (Generic Letter 88-20), severe accident research, external
event resolution, accident management, and improved plant opera-
tion. The CPl program was to identify any severe accident
vulnerabilities that appeared to be generic to plants with a given
type of containaent. It was then to develop new regulatory
requirements or guidance for reducing those vulnerabilities.
Recommendations were to bz derived by the staff and its contractors
through study of risk ani’yses reported in NUREG-1150, other PRAs,
and results from severc accident research. The intent was to
identify any new requirements in the near term so that licensees
could implement them along with any plant improvements identified
in their own IPE efforts.

Mark I containments for BWRs were considered first. Staff guidance
for Mark I plants was provided in Supplement No. 1 to Generic
Letter 88~20 and in Generic Letter 89-16. We provided comments on
the Mark I CPI program in our report dated January 19, 1989 to then
NRC Chairman Zech.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D, C. 20666

January 18, 1990

Mr. James M. Taylor

Executive Director for Operations
U.8. Nuclear Regulatory Commigcion
wWashington, D.C, 20555

Dear Mr, Taylor:
SUBJECT: RESOLUTION OF THE INTERFACING SYSTEMS LOCA ISSUE

During the 357th meeting of the Advisory Committee on Reactor
Safeguards, January 11-12, 1990, we discussed the subject topic
with members of the NRC staff. This issue was also discussed
during our 356th meeting, December 14-15, 1989, Our Subcommittee
on Thermal Hydraulic Phenomena considered this issue during ite
meeting on December 7, 1989.

The interfacing systems loss of coolanu accident (ISLOCA) has been
identified by the NRC staff as a problem of sufficient risk
potential that a special program for its resolution is warranted.
Such an event creates the potential for lose of two of the three
barriers to fission product release, and if it occurs, is likely
to lead to early fission product release outside of containment.
Although earlier studies, including those reported in NUREG-1150,
“"Severe Accident Riske: An Assessment for Five U.S. Nuclear Power
Plants," indicate that such an event has a low probability, the
staff members who have undertaken the special program do not
believe the previous studies have accurately represented human
error contributions to the likelihood that such an event occurs.

The NRC ISLOCA program includes evaluation of available PRA
analyses of accident sequences that may lead to such an event.
Special emphasis is to be given to the human reliability contribu-
tion to initiation of such a sequence, and to ways in which its
consequences may be mitigated. Engineering analysis of the low
pressure piping systems will be carried out to determine where
leaks or breaks could occur. A program of selected PWR plant
audits is also under way. The results of these studies will be of
value to the IPE effort in general, as well as to the ISLOCA issue,
and the studies are encouraaged. Special attention should be given
to the environmental effects and flow~induced mechanical impact on
equipment in the vicinity of the leak if the results are to be
weaningful, Efforts should be made to ensure that the study
results are broad enough to be applicable to BWRs. Our concern
lies in how the results of these studies will be used,

a7



Mr. James M. Taylor o b January 18, 1990

Information provided by the staff leads us to conclude that causes
of and optimal nitigation strategies for ISIOCA events are likely
to be highly plant specific. In addition, important ISLOCA
sequences apparently involve complex human actions that are not
vell modeled even in state~of-the-art PRAs, While the plant~
specific nature of ISLOCA would seem to make it a logical candidate
for the IPE process, the staff expressed concern that the PRAs that
are likely to be used by licensees in performing their IPEs will
not adequately deal with ISLOCA. Three approaches to resolving
this issue were discussed:

(1) Information developed by the staff in its ISLOCA program could
be used to modify PRAs used in IPEs so that ISLOCA is
adequately analyzed. This is probably not practical and could
undesirably delay completion of IPE programs.

(2) Information developed by the staff in its ISLOCA program could
be used to develop a resolution and set of license:¢ require~
ments entirely separate from the IPE program. We believe this
would tend to unnecessarily burden licensees with demands on
their engineering and other resources and interfere with
effcrts to efficiently manage their IPE programs. We would
not favor this option unless the staff program indicates
ISIOCA might be an unexpectedly high contributor to plant
risk.

(3) Information developed by the staff in its ISLOCA program might
be furnished to licensees for inrarporation into their IPE
programs without the expectation that it would be comprehen=
sively included in PRAs. We believe that PRAs should be
regarded only as one, albeit important, tool and source of
information to be used by licensees in their IPE programs.
As a general premise, information from the ISLOCA program,
resclution of GSIs and USIs, and many other sources can and
should be used in IPEs, whethLaer or not formally included in
FRAs .

We recommend option number three as making the most efficient and
effective use of staff and licensee resources.

Sincerely,

G foibidan,

Carliyle Michelson
Chairman
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Mr. James M, Taylor 2 October 11, 1990

evidence that the associated documentation was incomplete. The
contractor personnel were new to the program and not well enough
acquainted with the code's details to respond to questions from the
Subcommittee. The potential exists for similar problems with the
completion of the development program for the TRAC-PF1/MOD2 code.
Deliberate attention by RES program managers is needed to ensure
the documentation for these codes is adequate.

Another example that illustrates our concern involves the thermal
hydraulic code known as REMIX, which has been used by the NRC to
evaluate the potential for pressurized thermal shock given certain
accident scenarios. Relevant experimental data were generated as
part of the cooperative 2D/3D program, among the United States,
Germany, and Japan, and these data were compared with REMIX code
calculations. Although a Research Information Letter citing this
work was issued in 1988, a report documenting these comparisons has
never been issued by the NRC. Recent review of the Yankee Rowe
pressurized thermal shock issue would have been well served by
knowing how well the downcomer fluid temperature can be predicted,
using a code such as REMIX, at the beltline welds following a small
break loss of coolant accident,

Many millions of dollars have been spent on the development of the
computer codes used by the NRC, nearly $20 million for RELAPS
alone. The NRC should make sufficient funding and resources
available to ensure that the documentation associated with the
development of the agency's codes is adequate.

Sincerely,

Carlyle Michelson
Chairman

Reference:

Memorandum dated August 24, 1988, from Eric §. Beckjord, Office of
Nuclear Regulatory Research, for Thomas E. Murley, Office of
Nuclear Reactor Regulation, Subject: "Research Information Letter
No. 155, Full Scale Fluid Mixing Test Results in Support of
Pressurized Thermal Shock Resolution."
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D, C 20656

August 14, 1990

The Honorable Kenneth M. Carr
Chairman

U.8. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Chairman Carr:

SUBJECT: PROPOSED RESOLUTION OF GENERIC SAFETY ISSUE B-56, "DIESEL
GENERATOR RELIABILITY"

During the 364th meeting of the Advisory Committee on Reactor
Safeguards, August 9-11, 1990, we reviewed the NRC staff's proposed
resolution of Generic Safety Issue (GSI) B-56, "Diesel Generator
Reliability." Our Sukzommittee on AC/DC Power Systems Reliability
also reviewed this matter during a meeting on August 8, 1990,
During these reviews, we had the benefit of discussions with
representatives of the NRC gtaff and of NUMARC. We also had the
benefit of the documents referenced.

In our view, this proposed resolution includes unjustified
imposition of maintenance requirements on the licensees, in
contravention of the Commission's decision to defer issuance of a
maintenance rule pending assessment of licensees' maintenance
programs.

The proposed resolution of GSI B-56 involves two steps. First,
Section C.6 of proposed R.G. 1.9, Rev. 3, contuins an explicit
example of a diesel generator reliability program, including
maintenance, with detailed checkoff and corrective action lists.
Second, the staff proposes to require adoption of R.G. 1.9, Rev.
3, by a generic letter pursuant to 10 CFR 50.54(f).

As background, GSI B-56 is relatad to the Station Blackout Rule (10
CFR 50.63). The staff issued R.G. 1,155, "station Blackout,K" to
provide guidance for compliance with this rule. R.G. 1.155
identified the need for a reliability program to achieve and
maintain diesel generator minimum reliability levels of 0.95 or
0.975 per demand, depending on the blackout duration coping
requirements calculated for a particular plant.

R.G. 1.9, Rev. 3, provides guidance for a reliability program by

integrating into a single regulatory guide pertinent guidance now
addressed in R.G. 1.9, Rev. 2, R.G. 1,108, Rev. 1, and Generic
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D € 20666

September 11, 1990

MEMORANDUM FOR: James M. Taylor
Executive Director for Operations

FROM carlyle Mi sor% // :
Chairman, .. s /

SUBJECT: PROPOSED PRIORITY RANKINGS OF GENERIC ISSUES:
SIXTH GROUP

During the 365th meeting of the Advisory Committee on Reactor
Safeguards, September 6-7, 1990, we discussed the priority rankings
proposed by the staff for a group of generic issues identified in
Table A, attached. Our comments are contained in the following
attachments:

. Attachment 1 lists those issues for which we agree with the
priority rankings proposed by the staff.

v Attachment 2 includes those issues for which we agree with the
proposed priority rankings, but lLave Comineiniis.

e Attachment 3 identifies the generic issue for which we
disagree with the proposed priority ranking.

We reguest that the NRC staff provide written responses to the
comments included in Attachments 2 and 3.

We will continue our review of proposed priority rankings for
additional generic issues when they become available.

Attachments:
As stated
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Priority Ranking
Proposed by Reference
Number Title the NRC Staff Document

15 Radiation Effects on HIGH Memorandum from

Reactor Vessel supports E. 8. Beckjord
for R. W. Houston,
February 8, 1989

43 Reliability of Air HIGH Memorandum from

Systems E. §. Beckjord
for B. W. Sheron,
April 11, 1988

57 Effects of Fire Protec~- MEDIUM Memorandum from
tion System Actuation on E. 8. beckjord
Safety-Related Equipment for B. W. Sheron,

June 8, 1988
62 Reactor Systems Bolting The safety concerns Memorandum from
Applications of this issue are E. 8. Beckjord for
being addressed in R. W. Houston,
J the resolution of August 18, 1988
Generic Issue 29,
"Bolting Jegradation
or Failure in Nu=-
clear Power Plants"

63 Use of Equipment not DROP Memorandum from
Classified as Essential E. 8. Beckjord for
to Safety in BWR Tran- B. M. Morris,
sient Analysis February 26, 1990

71 Failure of Resin Demin- LOW Memorandum from
erlizer Systems and Their E. 8. Beckjord for
Effects on Nuclear Fower B. M. Morris,
Plant Safety February 26, 1990

81 Impact of Locked Doors DRCP Memorandum from
and Barriers on Plant E. 8. Beckjord for
and Personnel Safety B. M. Morris,

February 27, 1990

95 Loss of Effective Volume Nearly Resolved Memorandum from

for Containment Recircu-
lation Spray

E. 8. Beckjord for
T. E. Murley,

February 27, 1990
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TABLE A (Cont'd)

Title

Page 4

Priority Ranking
Proposed by
the NRC Staff

Py AT (P

Reference
Document

ECCS Capability for
Future Plants

Review Information on
Provisions for Leak
Detection

Acceptance Criteria

Develop Proposed System

DROP
(The safety concerns
of this issue will
be addressed in the
Severe Accident
Policy Implenenta-
tion Program)

DROP
(See below)

DROP
(The safety concerns
of I11.D.1.1(2) and
II3.D.1.1(3) have
been addressed in
NUREG=0737 and in
the proposed Broad
Scope Amendment to
GDC=4)

Memorandum from

E. 8. Beckjord for
R. W. Houston,
October 7, 1988

Memorandum from

E. S. Beckjord for
RES Division
Directors,

September 1, 1988
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GENERIC

18SUE NQ.

15
43
57

62

63

71

1]

104
107
109
117

125,1.85

125,11.11

131

137

139
140

ATTACHMENT 1

LIST OF GENERIC I1SSUES FOR WHICH
ITHE ACRS AGREES WITH THE

PRIORITY RANKINGE FPROPOSED BY THE NRC STAFE

TITLE
Radiation Effects on Reactor Vessel Supports

Reliability of Air Systems

Effecte of Fire Protection System Actuation on
Safety~-Related Equipment

Reactor Systems Bolting Applications

Use of Equipment Not Classified as Essential
to Safety in BWR Transient Analysis

Failure of Resin Demineralizer Systems and
Their Effects on Nuclear Power Plant Safety

Loss of Effective Volume for Containment
Recirculation Spray

Reduction of Boron Dilution Requirements
Main Transformer Failures
Reactor Vessel Closure Failure

Allowable Outage Times for Diverse Simultaneous
Equipment Outages

Safety Systems Tested in All Conditions
Reguired by the Design Basis

Recovery of Main Feedwater as Alternative to
Auxiliary Feedwater

Potential Seismic Interaction Invelving the
Movable In-Core Flux Mapping System Used in
Westinghcuse Plants

Refueling Cavity Seal Failure

Thinning of Carbon Steel Piping in LWRs

Fission Product Removal Systems

ATTACHMENT 1
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Attachment 1 (Continued) 2

141 Large Break LOCA with Conseguential S8GTR
142 Leakage Through Electrical Isolators in
| Instrumentation Circuits
j B=31 Dam Failure Model
I11.D0.1.1(2) Review Information on Provisions for Leak
Detection
113.D.3.3(3) Develop Proposed System Acceptance Criteria
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON. D C 20658

August 16, 1990

The Honorable Kenneth M. Carr
Chairman

U.S. Nuclear Regulatory Commission
wWashington, D.C. 20555

Dear Chairman Carr:
SUBJECT: NRC RESEARCH ON ORGANIZATIONAL FACTORS

puring the 364th meeting of the Advisory Committee on Reactor
safeguards, August 9-11, 1990, we reviewed, at the reguest of the
NRC staff, the Commission's program of research related to
organizational factors. Our Subcommittee on Human Factors also
reviewed this matter during a meeting on July 31, 1990. During
these meetings, we had the benefit of discussions with
representatives of the NRC staff and its contractor, Brookhaven
National Laboratory. We also had the benefit of the document
referenced.

The NRC research program on organizational factors is intended %o
provide a scientific basis for improving the organizations
responsible for operating nuclear power plants. The Commission has
expressed concerns about the feasibility of such research and has
asked to be briefed on the status of the program. We recognize the
reasos for these concerns; the issues are difficult and are
outside the mainstream experience of the NRC and the industry.
This dues not mean the issues should be ignored since they are of
vital inportance to nuclear power plant safety.

The Comrission, the ACRS, and the nuclear power industry have
recognized for the past several years that the guality of
managemert associated with nuclear power plant operations is of
cardinal importance to plant safety. During our August meeting,
Dr. Herbert Kouts, the Chairman of the Special Committee to Review
the Severe Accident Risk Report (NUREG-1150), summarized the
results of that Committee's review. In response to a question, he
noted his support for continuing NRC research on human reliability
analysis, in particular research on the influence of organizational
factors.

An important component of good management is an effective plant
organization. Little guantitative basis exists for optimizing
plant organizational design with respect to safety. This contrasts
with the comprehensive technical bases that support many other
aspects of nuclear power plant safety and design.
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The Honorable Kenneth M. Carr 3 August 16, 1990

:

Draft SECY paper to the Commissioners from James M. Taylor,
Executive Director for Operations, Subject: Organizational Factors
Research Progress Report (Predecisional), transmitted by Memorandum

dated July 5, 1990 from Tom Ryan, Office of Nuclear Regulatory
Research, NRC, to Herman Alderman, ACRS
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D C 20668

February 15, 198%0

The Honorable Kenneth M., Carr
Chairman

U.8. Nuclear Regulatory Commission
Washingteon, D.C. 20555

Dear Chairman Carr:

SUBJECT: ACRS REVIEW AND EVALUATION OF NUCLEAR POWER PLANT
OPERATING EXPERIENCE

In your letter dated January 12, 1990, you requested a report
discussing ACRS reevaluation of the Committee's role in the review
and evaluation of nuclear power plant operating experience.

puring our January 11-12, 19%0 meeting, we reviewed the existing
ACRS subcommittee structure with particular emphasis on identifying
issues requiring increased ACRE involvement. Several new subcom=-
mittees were established and the scopes of some existing subcommit-
tees were modified to reflect the Committee's perception of its
future activities.

Attached is a 1list of the current and recently disbanded ACRS
subcommittees. You will note that many of the subcommittees are
involved with some facet of plant operating experience as part of
their charters. Five subcommittees have specific assignments for
review of operating experience:

o A Plant Operations Subcommittee was established to act as the
lead subcommittee in the area of plant operating experience.
This subcommittee will review selected nuclear power plant
operating events and the short-term actions associated with
these events, including interfacing with the NRR Division of
Operational Events Assessment. The subcommittee will con-
sider, as appropriate, activities such as the LER, SALP,
Diagnostic Evaluation Team, AIT, and I1IT processes; opera-
tional gquality; operator performance; and Technical Specifica~
tion issues.
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A Systematic Ass sment o©of EXperiencs pcommittee has 1t
responsibility for the ng~term and €l mpl At ne {
operating experience, including in“erfacing with AEOD and 1IN}
activitlies regarding long-range assessment o0l perat ]
experiernce, reviewl! Le learned fron Al'l and 111
reports, comparing PRA input/results t actual operating el
perience, and reviewing the levelopnent Of operational
performance indicators.
¢ An Adopted Plants Activities Subconmittee was established t¢
handle procedural and resource i1ssues and nember assignments
assoclated with the ACRS adopted plants program. This

program, which was established 1in 1987, involves the assign-
ment of a number of operating plants to each ACRS menber. The
member receives licensing and inspection correspondence and
SALP reports on his plants, visits the plants as appropriate,
and reports items of interest to the ACRS.

o An International Activities Subcommittee was established t¢
coordinate all activities on forelgn reactors and interface
with AFOD and GPA on international activities. Subconmittes

responsibilities include the review and evaluation of foreign
nuciear power plant operating experience.

o The Regional Activities Subcommittee meets periodically with
each Regiounal Administrator and his staff to review the
various inspection and enforcement programs in the Regions.
A conplete round of these meetings has taken place and a
second round will commence this year.

4

In addaition to these subcommittee activities, the ACRS staff
receives and reviews Weekly Information Reports; NRC bulletins,
notices, and generic letters; AEOD reports; performance indilcator
reports; preliminary notificatione, the monthly compilation of

LERs; and Headgquarters and Regional Office daily reports, Com~
nittee menbers receive certain of this information depending on
thelr interests This information provides input to the Commit~

tee's process for establishing subcommittee work assignments and
requesting staff briefings on operating experience issues




The Honorable Kenneth M. Carr 3 February 15, 1990

In summary, we believe that ACRS has the appropriate mechanisnms in
place to review and evaluate U.S. and foreign nuclear plant oper=-
ating experience and to advise the Commission in this important

area,
Sincerely,
: Carlyle Michelson
Chairman
Attachment:

List of Current and Recently
Disbanded ACRS Subcommittees
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""s_ UNITED STATES
\ ‘j NUCLEAR REGULATORY COMMISSION

ADVISORY COMMITTEE ON REACTOK SAFEGUARDS
WASHINGTON, D € 20866

..‘.. |
February 15, 1990

The Honorable Kenneth M. Carr
Chairman

U.8. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Chairman Carr:
SUBJECT: COHERENCE IN THE REGULATORY PROCESS

In ocur reports to you of November 24, 198% (which also lists our
earlier reports) and December 21, 1989, we have discussed a variety
of aspects of the coherence problem ~~ the problem of assuring that
all elements of the NRC pull in the same direction in the regula~-
tion of nuclear power, a direction provided by the Commission
itself. These reports have generally dealt with symptoms of
incoherence -~ the most recent was about the internal use of SALP
ratings. Here we would like to take a more global view of the

coherence problem, leading in the end to a recommendation for a
next step.

It is almost as if the NRC were created to be incoherent., There
are five Commissioners and five statutory Offices. There are many
Branches and five Regional Offices, with a kind of matrix manage~
ment tieing it all together. Regulatory power is spread through-~
out, resulting in a melange of technical positions, regulatory
guides, generic letters, policy statements, undocumented pressures,
enforcement actions, etc., The mechanisms for providing incentive
to the various elements of the staff to test their actions in the
light of Commission objectives are inadeguate. Indeed those
objectives are not always easy to determine, for reascns that need
no elaboration here. 7This is not to say that anyone is deliber~
ately misbehaving, only that too many are free to proceed in the
light of their own best judgment.

We have long argued that the best way to test the effectiveness
of the regulatory process is to measure the results in terms of
the Commission's Safety Goals, and we do not depart from that
position here, but a performance measure is not a ccherence
measure. The latter has to do with efficiency, clarity, and
ultimately, acceptability of the process.
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The Honorable Kenneth M. Carr 3 February 16. 1980

There are many examples of this process in other areas. A taxpayer
who feels mistreated by the Internal Revenue Service can appeal
within the system, but can in the end go to the Tax Court, an
entirely independent forum. A pilot denied his or her license by
the Federal Aviation Administration has the right to appeal to the
National Transportation Safety Board, an independent agency, whose
ruling is final. In each of these there is some risk, but the
constant feadback provided by external review helps to create a
body of case law that is under continuous testing for coherence.
This is not true in the nuclear business, where the only external
review is in the courts, and their primary mission is not coherence
in the regulatory process. The only appeal from a Regional
decision (for example) is within the system, and we all learn early
that it is unwise to complain about someone who has power over you,
unless you're sure you'll win.

All engineers recognize that complex systems are better controlled
by feedback than by blind input =-- one measures the errors and
corrects the input accordingly. The key is the ability to make
vbjective measurements through a separace sensing system.

Wk it appears to be needed in our case is a mechanism through which
frequent testing of the body of "case law" against the guiding
principles lajid down by the Commission is made possible. To be
credible and effective, that job cannot be assigned entirely to the
Commission staff. The current situation is analogous to one 1in
which there is a constitution (Commission policies), a body of law
(letters, guides, enforcement actions, rules), but no courts,

In general, those with the most to gain by coherent regulation are
the regulatees (and of course the rest of us, because safety will
benefit), and they would be in a better position to seek coherence
if they could do so without fear of retaliation. It is the fear
of being taken to court that serves to constrain police forces -~
the constraints in our case are entirely internal.

This kind of feedback solution has been used in many places,
Governments and police forces have courts; factories have grievance
committees; some agencies have ombudsmen for employee complaints,
though these usually have no power. The NRC has nothing com-
parable.

We believe the ultimate solution to the coherence question must
include the provision of an adeguate feedback mechanism., To be
sure, you have made any number ¢f commendable requests to the
regulated community to ccme forward with complaints, but less has
come of it than might have been hoped. Even if more had happened,
this would still have been symptomutic treatment of the problem,
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The Honorable Kenneth M. Carr 3 October 12, 1990

ite responsibilities as defined by the Atomic Energy Act and by
Federal regulations. If it should require legal assistance
concerning a specific matter, the Office of the General Cuunsel is
ready and willing to support such a need. If the Committee should
feel that independent legal assistance is essential, the Commission
has ensured that such a need can be brought to its attention for
resolution. To our knowledge, the Committee has never been
encumbered in its efforts to find and retain outside scientific or
technical assistance. It is our view that this matter has already
achieved a proper closure and should be dropped.

hdditional Comments by ACRS Member Chester P. Siess

1 cannot agree with my colleagues that my ability to provide advice
to the Commission on matters of reactor safety is seriously

impaired by anything you wrote in your memorandum of August 1,
1990.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D € 20666

June 12, 1990

The Honorable Kenneth M. Carr
Chairman

U.8. Nuclear Regulatory Commission
wWashington, D.C. 20555

Dear Chairman Carr:

SUBJECT: MODIFIED ENFORCEMENT POLICY FOR HOT PARTICLE EXPOSURES
INCORPORATING THE RECOMMENDATIONS OF NCRP REPORT N.. 106

During the 362nd meeting of the Advisory Committee on Reactor
safeguards, June 7-9, 1990, we discussed with the NRC staff ite
currently proposed enforcement policy (contained in SECY-90-169,
Modified Enforcement Policy for Hot Particle Exposures ~ Revision
to Incorporate Recommendations made in NCRP Report No. 106). This
proposed policy addresses the use of enforcement discretion in
cases involving occupational dose to the skin of radiation workers
from exposure to radiation from hot particles. We also had the
benefit of the referenced document.

The Committee previously commented on this matter in its report
dated May 9, 1989 that presented the results of our review of the
staff's originally proposed generic letter and draft interim
standard on occupational dose resulting from hot particle exposure.
In this report the Committee recommended against the issuance of
that generic letter and interim standard on the basis that the
letter and standard did not reflect the recommendations of a then~
pending National Council on Fadiation Protection and Measurements
(NCRP) report on this subject. This report had been requested by
the staff because of concerns that radiation workers in nuclear
power plants were receiving unnecessary whole-body exposure as a
result of the measures being used to protect workers a?ainst
exceeding the existing limits for skin exposure. These limits,
which are based on the exposure of large areas of the skin, were
recognized to be extremely conservative when applied to hot
particle exposure.

The Committee recommended that staff senior management "... take
an active role in effecting a timely resolution of remaining
outstanding issues with NCRP so that its report may be published."
The Committee further recommended that the staff "... then develop
on an expedited basis an interim standard based on the NCRP
recommendations." or "To the extent the standard differs from the
NCRP recommendations, the staff's reasons for such modifications
should be clearly and completely documented." In addition, the
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3, Mr. Beckjord's letter expresses the staff's interpretation of
the views of two of five members of the International
Commission on Radiation Protection and Measurements (ICRP)
Task Group on Skin (Drs. Monty Charles and John Hopewell, two
British researchers). The other three members are from the
U.8, and were nmembers of the NCRP Scientific Committee that
prepared NCRP Report No., 106,

4. Dr. John Hopewell (see 3 above) particivated in the EPRI-
sponsored meeting on hot particles held in Richland, Washing~-
ton, last June, Representatives from ACRS and RES also
attended this meeting. During the meeting, Dr. Hopewell was
asked about the tradeoff he would make between additional
whole-body exposure to prevent a given hot particle exposure.
His view was that the mission of the ICRP Task Group was to
recommend a limit that would conservatively prevent non«
gstochastic effects without regard to the whole~body exposure
that might be incurred to prevent hot particle exposure. He
gstated that this kind of tradeoff (which NCRP had made in its
recommendations) would be considered by the full ICRP,

- 8 We were very surprised by the number of "“technical issues"
contained in Mr, Beckjord's letter, gqiven the extensive
dialogue that has occurred between the staff and the NCRP over
the past several years on this matter.

The above comments on Mr. Beckjord's letter tend to reinforce the
Cemmittee's view stated in its report dated May %, 1989 that "...
staff senior management take an active role in effecting a timely
resolution of remaining outstanding issues with NCRP ...." We
believe that it is important that a good working relationship be
established and maintained between the staff and the NCRP.

Sincerely,

,{44»5.;4@,,

Carlyle Michelson
Chairman

Reference:

SECY=90~169, Memorandum dated May 11 1990 for the Commissioners
from James M. Taylor, Executive Dirv tor for Operations, Subject:
Modified Enforcement Policy for Hot rarticle Exposures = Revision
to Incorporate Recommendations Made in NCRP Report No. 106, with
Enclosures (Predecisional)
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D C 20668

April 26, 1990

The Honorable Kenneth M. Carr
Chairman

U.8. Nuclear Regulatory Commission
Washington, D.C, 205585

Dear Chairman Carr:

SUBJECT: EVOLUTIONARY LIGHT WATER REACTOR CERTIFICATION

ISSUES AND THEIR RELATIONSHIP TO CURRENT REGULATORY
REQUIREMENTS

During the 3%8th, 359th, and 360th meetings of the Advisory
Committee on Reactor Safeguards, February 8-10, March 8-10, and
April 5-7 and 18-19, 1990, we discussed with representatives of the
NRC staff the staff's positions and recommendaticns concerning the
evolutionary light water reactor (ELWR) certification issues
contained in SECY=»8%0~016 (Ref. 1). During some of these meetings,
we had the benefit of discussions with representatives of the
£lectric Power Resgearch Institute (EPRI) and the General Electric
Company. We also had the benefit of the documents referenced.

We were told by the staff that the positions for which they are
seeking Commission approval are described in the underlined
portions of the enclosure to SECY~90~016, ertitled “Evolutionary
ALWR Certification Ilssues." Unless indicated otherwise, our
comments relate to these staff positions. Our comments and recom=
mendations on the staff positions are given below.

I. GENERAL ISSUVES
1. Evelutionary LWR Public Safety Goals

The NRC staff has co! ided that the quantitative goals submitted
for Commission consiceration in draft SECY-89-102 (Ref. 2) are
acceptable for ELWRs. The staff notes that both public safety
goals in the EPRI ALWR Requirements Document (Ref. 3) and the ABWR
Licensing Review Basis Document (Fef. 4) are considerably more
restrictive than the large-release guideline defined in draft SECY~
89-102. The staff further notes that additional Commission
guidance on gquantitative safety goals will assist the staff in its
continuing assessment of ELWRs,
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installation of an alternate ac power source as the only basis
taken to demonstrate compliance with 10 CFR 50.63. The staff
recommends that the alternate ac source have capacity to supply
pewer for one safety train, including one complete set of normal
safe shutdown loads, and that it be of diverse design, The
alternate ac power supply must be designed to serve any safety
train when needed, thereby serving as an additional backup power
supply for the Class 1E power supplies. The staff has stated that
the diversity requirement will not preclude use of diesel genera-
tors, even though diesel generators are used for the Class IE
emergency power supplies.

Although taken by itself this may seem to be desirabie, it has not
been demonstrated that it is required to conform to the safety
goal. Nevertheless, we endorse the staff's recommendation.

6. FEire Protection

The staff concluded that the fire protection issues raised through
operating experience and the Individual Plant Examination for
External Events (IPEEE) Program (Ref. 6) must be resolved for the
ELWRs. To accomplish this, the staff is proposing that the current
NRC guidance for fire protection be enhanced as described by the
staff during the March 27, 1990, meeting of our Subcommittees on
Extreme External Phenomena and Severe Accidents, The enhancements
proposed by the staff when combined with the requirements of 10 CFR
50.48 (Fire Protection) withnut exception and thc guidance provided
by the Standard Review Plan Section 9,5.1 (Fire Protection Program)
should constitute an acceptable basis for prescribing fire
protection features for the ELWRs.

The proposed enhancements represent a significart improvement in
physical separation requirements and in the neec to consider the
effects of smoke, heat, and fire suppressant migration into other
areas. In particular, redundant train separation is likely to be
the most significant feature leading to reduced fire risk. We
recommend that the proposed enhancements include separation of
environmental control systems.

The fire-risk issues that were examined in the Fire Risk Scoping
Study (Ref. 7), however, are not fully addressed in SECY-90-016,
They should be.

We agree with the staff's recommendation for resolution of this
issue with the above caveats.

7. Intersystem LOCA
The staff's position is that designing low-pressure systems to

withstand full RCS pressure (to the extent practicable) is an
acceptable means for resolving thia issue. For those systems that
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have not been designed to withstand full RCS pressure, the staff
indicates that other measures will be required. We recommend
approval of the proposed staff resolution, provided consideration
18 given to all elements of the low pressure piping system (e.g.,
inctrument lines, pump seals, heat exchanger tubes, and valve
bonnets) .

I11. MITIGATIVE FEATURE ISSUES
8. Hydrogen Generation and Control

The staff recommends that the ELWR designs provide a system for
hydrogen control that can safely accommodate hydrogen generated by
the reaction of water with 100% of the fuel cladding surrounding
the active fuel. (Note: This is not 100% of the fuel rod
cladding, nor does it include other metal in the core which could
produce hydrogen if it were heated to a red heat in the presence
of steam.) There is substantial uncertainty in establishing the
amount of hydrogen that might be formed in a severe accident. We
support the staff's recommendation.

The staff also recommends that the system be capable of precluding
uniform concentrations of hydrogen greater than 10%. The EPRI ALWR
Reguirements Document specifies 13%. We are not aware of any
experimental or analytical work that demonstrates that the
detonation of hydrogen at the 10%, 13%, or some othe: level could
damage the integrity of the containment and essential components.
It is our impression that the effect, if any, is something that
experts dealing with gas explosions can calculate with reasonable
confidence. We suggest that the staff seek further technical
information on possible effects, including stratification, before
establishing a .imit for the average hydrogen concentration,

9, Core-Concrete Interaction - Ability To Cool Core Debris

The staff proposes that the ELWR designs provide sufficient reactor
cavity floor space to enhance debris spreading, and provide for
quenching of the debris in the reactor cavity. Quantification of
what constitutes sufficient reactor cavity floor space is still an
open gquestion, as is the means by which one quenches the core
debris. The resolution of this issue will require engineering
judgment as many of the physical processes are not fully under-
stood. We agree with the staff's recommendation.

10. High-Pressure Core Melt Ejection
To cope with the possible effects of direct containment heating
(DCH), the staff concludes ". . . that ALWR design should include

a depressurization system and cavity design features to contain
ejected core debris."
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This is an extremely improbable event, and we see no need to
require two modes of coping with the posgibility., Either depres-
surization or cavity design provisions alone should be adequate.
Because of possible safety benefits for other events, reliable
depressurization is probably the preferred approach.,

11. gContainment Performance

The staff recommends that a containment performance guideline,
expressed as a conditional containment-failure proebability (CCFP)
of 0.1, be used in evaluation of the ELWR designs. As an alterna-
tive, the staff proposes a deterministic performance goal that it
believes would offer comparable protection.

We have previously recommended (ACRS Comments on An Implementation
Plan For The Safety Goal Policy, dated May 13, 1987) such a
quantitative guideline for containment performance as a part of the
implementation of the Safety Goal Policy. However, this should be
regarded as guidance to the NRC staff in its development of
requirements for applicants. Merely passing on this guidance to
applicants is not enough because the definition of CCFP is too
imprecise. The deterministic performance criterion for contain-
ment systems suggested by the staff is also difficult to interpret,

We have urdertaken an effort (ACRS report on Containment Design
Criteria, dated March 15, 1989) to propose containment design
criteria for future plants. But, as we said at the beginning of
our study, we did not expect that it would directly affect the
certification of the ELWR designs. This was, to some extent,
because we recognized that our study would take some time to
complete, but principally because the ELWR designs are now
essentially complete and have been for some tine.

We understand that the staff, assisted oy the Brookhaven National
Laboratory, is developing a regulatory guide that would serve as
a basis for review of ELWR containment performance. We believe
that the staff proposal will be aderuate for ELWR review if it is
supported by an appropriate regulatory guide developed on a timely
schedule, and if it can be reasonably demonstrated that a contain-
ment that meets this guidance has a CCFP of not more than 0.1.

12. ABWR Containment Vent Desiun

During our April 5-7, 1990 meeting, we heard presentations from the
staff and the General Electric Company regarding the staff's
proposal that the Commission approve the use of severe accident
design features that include a containment overpressure protection
system in the ABWR design. We recommend that use of a containment
overprotection system be approved subject to the results of the
regulatory review,
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public health and safety and the advantages to the public that can
come from efficient development of the nuclesr power option.

References:

1.

SECY-90-016, memorandum dated January 12, 1990, from J.
Taylor, Executive Director for Operations, NRC, to the Commis~
sioners, Subject: Evolutionary Light W =~ stor (LWR)
Certification 1Issues ard Their Relati: v Current
Regulatory Requirements

Draft SECY-89-102, memorandum dated March . , 1989, from V,
stello, Jr., Executive Dire “tor for Operations, NRC, to the
Commissioners, Subject: Implementation of Safety Goal Policy

Electric Power Research Institute (EPRI), Advanced Light Water
Reactor Reguirements Document (Chapters 1 through 13), issued
December 1987

General Electric Company, Advanced Boiling Water Reactor
Licensing Review Basis Document, issued August 1987

U. 8. Nuclear Regulatory Commission, NUKEG-1150, "Severe
Accident Risks: An Assessment for Five U. §. Nuclear Power
Plants," Volumes 1 and 2, dated June 1989

Memorandum dated March 8, 1990 from W. Minners, Office of
Nuclear Regulatory Research, NRC, to R. Fraley, ACRS, Subject:
Proposed Generic Letter on Individual Plant Examination for
Severe Accident Vulnerabilities Due to External Events (IPEEE)
and Supporting Documents (Predecisional)

Ssandia National Laboratories, "Fire Risk Scoping Study:
Investigation of Nuclear Power Plant Fire Risk, Including
Previously Unaddressed Issues," NUREG/CR-5088, published
January 1989

Generic Letter 89-10, "Safety~-Related Motor-Operated Valve
Testing and Surveillance," issued on June 28, 1989 ¢to
licensees for all power reactors, BWRs, PWRs, and vendors in
addition to General Codes applicable to generic letters.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, . C. 20666

September 11, 1%90

The Honorable Kenneth M. Carr
Chairman

U.8. Nuclear Regulatory Commission
washington, D.C, 20555

Dear Chairman Carr:

SUBJECT: IMPLEMENTATION OF THE SAFETY GOAL POLICY

Durirg the 365th meeting of the Advisory Committee on Reactor
Safeguards, Septoember 6-7, 1990, we reviewed the Staff Requirements
Memorandum (&RM) dated June 15, 1990, in regard to SECY-89~102 =
Implementation of the Safety Goals.

As you are aware, the Committee has had considerable interest in
this subject and has expressed its views in a number of reports to
the Commission. We believe the Safety Goal Policy development has
provided an opportunity for establishing a coherent philosophy of
regulation and that it can be used to implement this philosophy.
That has been the reason for our interest. Implementing the policy
abstractions in a practical way will be a difficult undertaking,
but one we believe to be achievable, While we have not reviewed
this SRM in detail, we think it is an excellent first step. We
applaud the efforts of the Commission in producing it, and look
forward to future interactions as the policy implementation
develops.

Sincerely,

ééf¢ i : % :. :
Carlyle Michelson
Chairman
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Additional comments by ACRS Member Lawrence E. Minnick are
presented below.

Sincerely,

T

Carlyle Michelson
Chairman

Additio

Neither the written material referenced above, nor our discussions
with the staff has revealed any justification in terms of enhanced
safety for standardization of plant designs beyond those portions
directly and significantly related to safety.

Since it is clear that standardization, per se, is not an unmixed
blessing, I strongly recommend that the ultimate degree of
standardization should not be pursued for its own sake, but rather
should be limited to that degree clearly essential to the assurance
of plant safety.

obviously competition among suppliers, and innovation and improve-
ment in general, are considerably hampered by standardization.
Thoee considerations have been so fundamental to this country's
technical supremacy that they should require no elucidation here,
but perhaps it does bear pointing out that standardization of
nuclear units is inherently limited in any event, for example, by
differing site characteristics and inevitable variations in
cperating experience.

I feel that the "two-tier" approach proposed by NUMARC will also
alleviate the burden of standardization. I endorse that approach,
which by reliance on the well-demonstrated 10 CFR 50.59 require~

ments will limit changes to those having no significant effect on
safety.

.

1. SECY=-90-241, Memorandum dated July 11, 1990 for the Commis~
sioners from James M. Taylor, Executive Director for Opera-
tions, Subject: Level of Detail Required for Design
Certification Under Part 52.

2. U.8. Nuclear Regulatory Commission, Rules and Regulations =
10 CFR Part 52, "Early Site Permits; And Combined Licenses
for Nuclear Power Reactors," April 28, 1989
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We commend the effort of the ! r taff 1 ¢ g f NI
activities on utilities through the R atey Impact ar
important step which carn lead tc an improved interface between the regulator
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and the requlated 1!.'\-.,-';') and, thus, towarc a2 greater mar f { artely
The survey addresses marny of the concerns about the regulatory burder
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U.S. Nuclear Regulatory Commission on Nuclear Power Plant Activities" (draft
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fact and perception, s vital t your errort t rove the proces! We are
\ concerned with the statement I1n the Pretace tt I § ases, 1he
‘ perceptiior and pir ! given are at variance with the tart nagerstananr
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of the wWe are not sure how to interpret t! tatement but hasten t
d Lhe drvey ¢« nments came rrom er ugr Ve will n ¢ A dany andg 1
virtually all companie t be more than percept p t hey fram thi
people actually impacted ] benefit is to ! ‘ fr this effort
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