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ABSTRACT

This compilation contains 64 Advisory Committee on Reactor Safeguards
reports submitted to the U. S. Nuclear Regulatory Commission (NRC), or to
the NRC Executive Director for Operations, during calendar year 2005. All
reports have been made available to the public through the NRC Public
Document Room, the U. S. Library of Congress, and the Internet at
http://www.nrc.gov/reading-rm/doc-collections. The reports are organized in
chronological order.
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PREFACE
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UNITED STATES
~NUCLEAR REGULATORY COMMISSION

'ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, DC 20555 - 0001

February 11, 2005

MEMORANDUM TO: Luis A. Reyes |
Executive Dir fi ations

Yolo-/-
FROM: : John T. Larkins, Executive Director
Advisory Committee on Reactor Safeguards

SUBJECT: ‘. DRAFT REGULATORY GUIDE, DG-1137, “GUIDELINES FOR
LIGHTNING PROTECTION FOR NUCLEAR POWER PLANTS"

During the 519" meeting of the Advisory Committee on Reactor Safeguards held on
February 10-11, 2005, the Committee considered DG-1137, “Guidelines for Lightning Protection
for Nuclear PoWer' Plants'.r" 'The Committee will considér reviewing the draft final version of this

-guide after reconciliation of public comments. The Committee has no objecti‘on to the staff's

proposal to issue DG-1137 for public comment.

Reference: :
Memorandum dated November 30, 2004, from Michael E. Mayfield, Director, Division of
Engineering Technology, RES, to John T. Larkins, Executive Director, ACRS, Subject: Request
to Defer the ACRS Review of Draft Guide, DG-1137, "Guidelines for Lightning Protection for

Nuclear Power Plants.”

cc.  A. Vietti-Cook, SECY
W. Dean, OEDO - -
J. Dixon-Herrity, OEDO
J. Dyer, NRR
J. Craig, RES
M. Mayfield, RES
A. Levin, RES
C. Antonescu, RES
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UNITED STATES ]
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555 '

February 24, 2005

The Honorable ers J. Diaz:
Chairman -

U.S. Nuclear Regulatory Commrssron
Washrngton DC 20555- 0001 '

SUBJECT: WATERFORD STEAM ELECTRIC STATION UNIT 3 -
_' EXTENDED POWER UPRATE ‘

Dear Charrman Dlaz

During the 519" meeting of the Advisory Committee on Reactor Safeguards,” -
February 10-11, 2005, we met with representatives of the NRC staff and Entergy
to review the utrhty s license amendment request for an increase in core thermal
power for the Waterford Steam Electric Station, Unit 3. ' Our Subcommittee on
Thermal-Hydraulic Phenomena also reviewed this matter during its meeting on -
January 26, 2005. During our review, we had the benefit of the documents

referenced
CONCLUSlONS AND RECOMMENDATIONS

1. The application by Entergy for an 8% extended power uprate (EPU) at :
Waterford 3 should be approved, subject to (1) the staff's approval of the
alternate source term (AST) application and (2) documentation of the
resolution of the boron precipitation issue during long-term cooling for
Waterford 3 by the submittal of the analysrs detarls and therr acceptance in
the staff's safety evaluatron (SE) ' S

2. We agree with the staff that the requnrement for Iarge-transrent testrng
- should be waived for thrs appllcatron
3. The staff should review the generic potential for boron’ concentration and -
precipitation to interfere with core cooling following a loss-of-coolant
. accndent (LOCA)
- DISCUSSION .f_; o

Waterford 3 was ongrnally licensed on March 16, 1985, at 3390 MWL. The" |
current licensed power level of 3441 MWt includes a 1.5% measurement
uncertainty uprate authorized on March 29, 2002. The present uprate request




would raise the power 8% above the current level to 3716 MWt. The licensee
plans to make all the changes during one outage and implement the uprate early
in 2005, as soon as approval is received.

The Waterford uprate application follows a methodology similar to the one for the
Arkansas-Nuclear One, Unit 2, uprate, approved on April 24, 2002. This is the

first application for which the staff has used the new uprate review standard (RS-
001). The staff's review has been comprehensive and the rationale for the staff's

decisions is clear |n the SE
The power uprate wrll be achreved by small changes in the hot and cold leg
temperatures and in the circulating flow rate in the prrmary circuit. The operatmg
pressure will not be changed. There will be an increase in the steamand . -
feedwater flow rate on the secondary side. The number of fuel assemblies to be
replaced at each- refuelmg wrll increase roughly in proportron to the power uprate

' There will also be some modrfrcatrons to balance-of-plant equrpment For =
example the high-pressure turbine will be upgraded and higher capacity mstalled'
in the generator, switchgear, and main transformers, as needed." Condenser
tubes will be stiffened to accommodate the hlgher steam flow. ,

To meet the control room habrtabrhty requrrements the licensee needs approval
of an AST. The AST application is under review with scheduled completion by ;-
March, 2005. Although the Committee did not revrew the AST applrcatron the
staff antrcrpates a successful review. » :

[ -
In response to the licensee’s request -the staff proposes to waive the .
requirement for large-transient testing at the new power level. The licensee will
carry out a testing program for each of the planned modifications. Interactions
among the modifications have been investigated through analytical modeling.
The licensee argues that an integral large-transient test will not provide
significant additional information. The staff believes that the proposed test
program and previous operating experience will meet the objectives of confirming
the functionality of equipment, codes and models, and emergency operating
procedures The potential value of a large-transient test is msuﬁrcrent to justrfy
imposing a trip-event on the plant and the electrical grid. -

- Because of the increased steam flow associated with the power uprate, we
sought evidence that the steam dryers would operate successfully. The licensee.
provided a detailed description of the construction and operation of these dryers.
The flow rates and operating conditions expected after the power uprate are




D e ——

within the range previously tested, and the dynamic loads are lower than have
been experienced, without untoward occurrences, at Palo Verde, where the dryer
units and their supports are substantially the same as at Waterford. There is
therefore a reasonable expectation that the dryers will operate successfully
following the proposed power uprate.

The matter of boron concentratron during long-term cooling was discussed during
the Subcommittee meetmg The staff and licensee positions had not yet been
resolved. We have since heard presentatlons from both the staff and the

licensee.

The licensee and the staff have demonstrated by conservative analyses that
there exists, at Waterford, a significant margin to the boron solubility limit. The
final resolution of this issue needs to be documented in a revision to the
application and i in the SE

These analyses provrded assurance that long-term coollng can be successfully
achieved at Waterford. However, there may be generic issues, not specific to
power uprates, that are related to the precipitation of boric acid and its effects on -
long-term core cooling. Although the BACCHUS test results suggest that mrxrng
may occur between the core and lower plenum and reduce the boron - . - :
concentration in the core, there is no quantification of the mechanisms nor an
assessment of how appllcable the results are'to the general case. ,

In discussing the boron precnprtatlon issue, we also became aware that there is
not a good technical basis for evaluating the properties of a boron-water mixture,
together with chemicals added from the containment sump, when the
concentration is close to the solubility limit. As this mixture boils, the solute may
accumulate at the surface of bubbles and significantly change hydraulic
properties such as the drift flux and foamablllty

Our discussions also revealed that there is not a good understanding of the
deposition of boron on the overheated portions of the fuel rods, which are * ~ .
predicted to be exposed for up to 45 minutes during some small-break LOCAs.
Splashes and droplets of borated water may be deposited on the exposed fuel
rods and spacer grids and the water will evaporate, leaving boric acid deposits
that will decompose at the prevailing temperature to form dry boric oxide. We
encourage the staff to establish a basis for a quantitative assessment of these
phenomena as it considers the potential for boron concentratlon and precrpltatlon
to mterfere w:th core coolmg followung a LOCA o0 RS




Addrtronal comments by ACRS Members Stephen L Rosen and F. Peter Ford o
are provrded below. - ,, o ‘ .

’.‘_Sincerely o

Graham B. Wallis
Chairman

_Addrtronal Comments bv ACRS Members Stephen L. Rosen and F Peter Ford: ‘

The licensee has argued that while mtegral large-transient tests (mam turbine tr|p
and generator breaker opening at 100% power) are safe, they are unnecessary.
The licensee relies on computer. modeling and previous operating expenence at
100% (92% EPU) condltrons to justrfy elimination of these tests. : :

Since integral tests ofa plant’s response to transrent initiators can reveal
otherwise undetected flaws, these tests should be conducted to confirm that
plant modifications made to support the upgrades have beeninstalledas
designed and function properly in an integrated manner to bring the plant to safe
and stable conditions. We are not convinced by the licensee’s arguments and
the staff's conclusion that integral tests are not necessary. An initial startup
testing program limited to 92% of full power would not have been adequate. - _
Similarly, we believe that approval of the EPU application should be conditioned . -
on the successiul completron of integral large-transient tests (main turbine trip
and generator breaker opening at 100% power) shortly after reaching EPU
condrtlons

_Iie;fe_ren_ce_s.

1. Memorandum from Herbert N. Berkow to Ralph Caruso, dated January
10, 2005, “Waterford Steam Electric Station, Unit 3 (Waterford 3) - Draft -
: Safety Evaluation (Version 2) for the Proposed Extended Power Uprate L
2. Amendment Request NPF-38-249, Extended Power Uprate Waterford - :
. Steam Electric Station, Unit 3 Docket No 50-382 Llcense No NPF-38 L
dated November 13, 2003 P o
3. Supplement to Amendment Request NPF—38 249 Extended Power
Uprate Waterford Steam Electric Station, Unit 3 Docket No. 50-382
License No. NPF-38, dated January 29, 2004

_4_ I
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" UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
- WASHINGTON, D. C. 20555 .

February 24, 2005

The Honorable Nils J. Diaz .. -
Chairman

U. S. Nuclear Regulatory Commlsswn
Washington, D. C. 20555- 0001

SUBJECT: .. REVIEW OF THE FINAL SAFETY EVALUATION REPORT FOR THE MIXED
' . OXIDE FUEL FABRICATION FACILITY CONSTRUCTION AUTHORIZATION

~REQUEST .

Dear Chairman Diaz:

During the 519" meeting of the Advisory Committee on Reactor Safeguards (ACRS), February
10-11, 2005, we met with representatives of the NRC staff and a representative of the Union of
Concerned Scientists to discuss the Final Safety Evaluation Report for the Mixed Oxide (MOX)
Fuel Fabrication Facility (MP’) Construction Authorization Request submitted by Duke Cogema
Stone & Webster (DCS) on February 28, 2001. Our review focused on safety issues and did
not include questions of materials accountability and control or physical protection issues. We
were joined in our reviews of this Final Safety Evaluation Report by members of the Advisory
Committee on Nuclear Waste. This matter was also discussed with representatives of DCS
and the NRC staff durmg the 504™ and 507" meetings of the ACRS on July 9-11 and November
6-8, 2003, respectively, and at meetlngs held by the Reactor Fuels subcommittee on November
16, 2001, April 10,2002, April 21, 2003, and December 15-16, 2004, as the Department of
Energy’s design reqmrements for the facility evolved. We also had the beneflt of the

documents referenced

CONCLUSION AND BECOMMENDATION

The information from DCS on the safety of construction, maintenance, and operation of the
Mixed Oxide Fuel Fabrication Facility at the Savannah River Site provides sufficient assurance
to proceed with construction and an integrated safety analysis. The Final Safety Evaluation - ,
Report for the Mlxed Oxide Fuel Fabrication Facility Construction Authonzatlon Request should

be issued.

BACKGROUND

The Mlxed OXIde Fuel Fabrication. Facmty, MF3 is to manufacture mlxed oxide (plutonlum
dioxide - uramum dioxide) reactor fuel for use in the Catawba and McGuire commercial nuclear
power reactors. The facility is being developed as Eart of the national strategy to dispose of .
excess weapons-grade plutonium. (predomlnantly Pu) by using this plutonium for power
production. MF® will be located on the Department of Energy’s Savannah River Site near
Augusta, Georgia, and Aiken, South Carolina.
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The MF® will receive slightly contaminated, weapons-grade plutonium dioxide and other feeds
from a Department of Energy facility to be built on the Savannah River Site. At MF?, this
plutonium dioxide will be dissolved, purified by solvent extraction, precnpltated converted back
to plutonium dioxide, and blended to yleld a solid solution with uranium dioxide. The solid
solution will be further blended with uranium dioxide and formed into reactor fuel pellets and
eventually zirconium-clad fuel rods and assemblies. The facility design for these operations i is f :
‘patterned after a facility operated for many years in France to perform similar activities with "
reactor-grade plutonium dioxide. ‘Contaminated wastes produced by MP'3 wﬂl be retumed to the'
Department of Energy at the Savannah Rlver Site. N

Pnor to constructton of MF"3 the apphcant DCS ‘must obtain NRC approval (10 CFR Part
70.23(b)). The approval process for the facility involves two major steps. The applicant is now
engaged in the first step which is to yield a construction permit. The applicant will later have to
request a license to possess and utlllze special nuclear materials. For this flrst step, the
applicant is required to submit:

~a descnptlon of the facility site - t ' ' ‘ -
. adescription and safety assessment of the desngn bases of the pnncnpal structures ,‘
systems, and components of the facility ,
~ adescription of the provisions for protectnon agalnst natural phenomena
* _ adescription of the quality assurance program to be apphed to the desrgn fabncat:on
constructlon testing, and operatlon of the facnhty . ‘

The safety assessment of the deS|gn bases provides the ratlonale for the selectlon of functlons
or values and demonstrates that the design basés will provide reasonable assurance that the
facility can withstand natural phenomena and the ‘consequences of posS|ble accndents

A detailed quantrtatlve analysis of the facility safety in an Integrated Safety Analysis (ISA) i is not
required in this first step of the approval process.

FACILITY LOCATION

MF® will be located on the well characterized ‘Savannah River Site. Many other Department of
Energy nuclear facilities are located on this site and perform functions similar to the functions of

MF®. Seismic hazards and other natural phenomena at the site have been extensively studxed
The applicant has lncorporated the current understanding into the MF® site characterization,
and the Final Safety Evaluatlon Report provides a thorough, competent review of this material.

An lmportant feature of the Savannah River Site is its isolation from what is ordlnanly
considered the public. However, the boundary for MF is designated to be coincident withthe
controlled area boundary of the facility, not with the boundary of the Savannah River Site. The * .
workforce at the Savannah River Site, but not associated with MF3 s, therefore, considered part

- of the public, and thus there is no longer a large separation between the public and nuclear
facilities on the Savannah Rlver Slte The appllcable regulatlons (10 CFR 70 22(|)) requnre
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emergency plans only if the maximum dose to a member of the public is expected to exceed
1-rem. The applicant expects to demonstrate that the 1-rem exposure limit will not be
exceeded as a result of an accident at MF® and does not intend to prepare an emergency plan
that requires offsite response ‘capability and preplanning for actions to protect members of the
public. Alternatively, the applicant will establish an evacuation plan for the facility anda
protocol with the Department of Energy to integrate this plan with current emergency response
plans at the Savannah River Site. The applicant concludes that no special controls or principal
structures, systems, and components are required to protect workers at MF® beyond those that
have been identified for control of radioactive and chemical material releases. - The staff
accepts this conclusion at this stage of the approval process and will examine the details of the

protocol in the second stage of the approval process.
We agree with the staff that examination of the details of the emergency response plans can be
deferred to the second stage. We do identify some areas of concern that should be addressed -
" at that time. The distance from a point of release of radioactive or hazardous chemical material - -
from MF® in the event of an accident to a point outside the boundary of the MF controlled area
is small. Should there be an accident at MF®, it is imperative that emergency actions to protect

all personnel be undertaken quickly and effectively. 'A Memorandum of Understanding with the ~

Department of Energy at Savannah River is necessary but not sufficient to assure this prompt
response will occur.-.-The applicant should also develop an emergency response plan forthe - -
protection of workers. The plan should include pre-planning of emergency actions, the ‘
development of emergency procedures, training of personnel, clearly defined management -
responsibilities, and clearly defined lines of communication. ‘

SAFETY ASSESSMENT -

The technological bases for the MF® are well known. We concur with the staff’s conclusions
that: - ' ‘ T R o

. The design bases of the principal structures, systems, and components of MF3 provide
reasonable assurance of protection against natural phenomena and operational
accidents. T e ST ‘

. DCS has adequately addressed baseline design criteria. = = - .

. The proposed facility design is based on defense-in-depth practices.

Though there is some potential for the release of hazardous chemicals, the dominant hazard: - -
posed by the facility is the dispersal of plutonium or other radioactive elements. The facility is "
designed with nested zones so that leakage is always inward. Minor releases of radioactive
materials are filtered through double High Efficiency Particulate Absorbers (HEPA filters). -The
principal mechanisms for substantial dispersal of radioactive materials are criticality events, *
explosions, and fires. The applicant has addressed the issues of criticality safety in'about 80 -~ .
criticality control units following well-established standards including the requirements of = '
10 CFR Part 70 and the ANSI/ANS-8 standard. The staff has done an exhaustive review of the
applicant’s submission and has done independent analysis of specific technical items. We .-
concur with the staff's conclusion that the applicant has established an adequate organization
to deal with a nuclear criticality safety program, has developed appropriate design features for = -
the facility, and has the means to assure nuclear criticality safety.

7
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Fire hazards at the facility are srgnmcant ‘There are several thousand kilograms of .
hydrocarbons (nommally kerosene) which are used as solvents in the solvent extraction
processes. -Hydrogen is used for stoichiometry control in the mixed oxide fuel fabncatron

Reactive materials such as hydroxylamine nitrate are used in the process chemistry. Notably, \

the processes could produce madvertently the explosnve “red oil” i in, |ts acid recovery and
evaporat|on processes T T I R PR C \

Red oil, whlch is not really an orI and may not be red isa poorly understood hydrolysrs product o

that has caused damage at plutonium purification facilities operated by the Department of -
Energy and by others in the world.: MF can produce red oil in both the “open” and “closed”.

geometries used at the facility. There is insufficient knowledge to allow red oil and its reactions - -

to be modeled theoretically to determine conditions that avoid explosive reactions. The

applicant is undertaking a research program to assess the kinetics of red oil formation and. .~ - -
reaction, but significant results are unlikely to be available before design decisions mustbe . -
made. Therefore, the applicant must rely on the empirical experience with red oil formation and . -

combustion. For the open geometries, DCS has adopted safety standards developed by the
Department of Energy. . Similar standards are not available for the closed systems. The

applicant claims that sufficiently large vents and provision for quenching can be used to control o

temperatures below 125 °C, which will prevent runaway reactions. - The applicant’s technical

bases for these conclusions are not clear to us. -By the second stage in the approval process, . .

the staff needs to develop adequate confidence that the applicant’s control strategy for closed

systems can indeed prevent runaway reactions under reasonably concervable transrent S

conditions.

A similar situation arises in connection with the applicant’s plans for dealing with autocatalytic
decomposition of hydroxylamine nitrate, though there is a much better understanding of the
detailed kinetics of the pertinent reactions. In cases without nitrogen oxides, the applicant

proposes to control temperature and concentrations. The detailed bases for the limits and the .

staff verification of the associated margins need to be better elucidated. In cases with nitrogen
oxides, the applicant has proposed limitations on the concentrations. A large exhaust path is
provided to prevent overpressurization. The staff has accepted these design provisions as
“Reasonably and Generally Accepted Good Engineering Practices.” A more quantitative -
evaluation of the englneenng marglns should be prowded in the second stage of the approval
process. S . : ‘

Fires in moderation-controlled spaces of plutonium facilities have long been a major concern at
reactor fuel fabrication facilities.. The use of water to suppress fires may initiate a criticality ..:
event. Operating experience has shown that fires suppressed by alternative agents
(sometimes called “clean agents”), but not cooled, can reignite when air is readmitted. In the -
second stage of the approval process for MFS, the applicant should demonstrate that i in: . .
moderation-controlled spaces with limited amounts of combustible materials, post-fire coolrng
by conduction and thermal radiation is sufficient to prevent re-ignition. . For moderatron— ¢
controlled spaces with large amounts of combustible materials, the applicant should -
demonstrate that post-frre cooling can be achieved under adverse conditions. Manually- L

. controlled systems using limited water. quantmes sprayed from mstalled nozzles should be. ..

consrdereddurmgthe ISAphase S R T ?;{
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WASTE HANDLING

MF® will return waste to the Department of Energy. The facility to receive this waste at the .
Savannah River site has not been designed, nor have the waste acceptance criteria been . -
established. This raises the possibility that additional unit operations will have to be added to
MF>. Perhaps of more importance, the possibility of unplanned interruptions in waste receipt by
the Department of Energy needs to be considered in the integrated safety analysis of the MF®
design. - It will be necessary to conduct operations at MF_" in a way that assures there is always
sufficient waste storage capacity to bring the facility to a safe configuration in the event that
waste receipt is interrupted. A protracted hiatus in waste receipt would raise issues of waste
aging within MF3, Experience has shown chemical evolutions brought on by evaporation,
radiolysis, and other chemical processes can lead to the formation of hazardous chemicals or
conditions in wastes awaiting transport to the Department of Energy. Measures to mitigate any
hazards posed by aging wastes need to be addressed in the safety analyses for the final stage
of the authorization process for MF for timeframes of short, intermediate, and long duration.

In conclusion, the NHC staff has prepared a wide-ranging, technically competent Final Safety
Evaluation Report on the construction authorization request for MF.” This Final Safety
Evaluation Report should be issued.

Sincerely,
S opbisn Bt

Graham B. Wallis
Chairman

REFERENCES

1. Draft Final Safety Evaluation Report on the Construction Authorization Request for the
Mixed Oxide Fuel Fabrication Facility at the Savannah River Site, South Carolina,
December 2004 (as revised February 2, 2005). ‘
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3. U.S. Nuclear Regulatory Commission, Document control Desk, from Peter Hastings,

Duke Cogema Stone & Webster, Subject: Mixed Oxide Fuel Fabrication Facility
Construction Authorization Request Revised, Duke Cogema Stone & Webster, October
31,2002. : _ ‘ : :
4. U.S. Nuclear Regulatory Commission, Document Control Desk, from Peter Hastings,
Duke Cogema Stone & Webster, Subject: Mixed Oxide Fuel Fabrication Facility
Construction Authorization Request, Duke Cogema Stone & Webster, February 28,

2001.
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- UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
: ' WASHINGTON, D. C. 20555

March 8, 2005

MEMORANDUM TO: Luis A. Reyes _
Executive Dir@wmﬂm A
lg/ov é ar é"M )
FROM: John T. Larkins, Executi irector
Advisory Committee on Reactor Safeguards

SUBJECT: PROPOSED GENERIC LETTER 2005-XX, “GRID RELIABILITY AND
THE IMPACT ON PLANT RISK AND THE OPERABILITY OF OFFSITE

POWER"
During the 520™ meeting of the Advisory Committee on Reactor Safeguards held on
March 3-5, 2005, the Committee considered the proposed Generic Letter 2005-XX, “Grid
Reliability and the Impact on Plant Risk and the Operability of Offsite Power.” The Committee
plans to review the draft final version of this Generic Letter after reconciliation of public
comments. The Committee has no objection to the staff's proposal to issue the proposed

Generic Letter for public comment.

Reference:
Memorandum dated March 2, 2005, from Michael E. Mayfield, Director, Division of Engineering,

NRR, to John T. Larkins, Executive Director, ACRS, Subject: Request for Review and
Endorsement by the Advisory Committee on Reactor Safeguards (ACRS) Regarding the
Proposed Draft Generic Letter 2005-XX, “Grid Reliability and the Impact on Plant Risk and the

Operability of Offsite Power.”

cc: A. Vietti-Cook, SECY J. Lamb, NRR
’ W. Dean, OEDO J. Lazevnick, NRR
J. Dixon-Herrity, OEDO A. Markley, NRR
- J. Dyer, NRR A. Levin, RES
M. Mayfield, NRR

M. Crutchiey, NRR
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

March 11, 2005

The Honorable Nils J. Dlaz . L
Chairman : L.
U.S. Nuclear Regulatory Commission -
Washington, DC 20555-0001

SUBJECT:  REVISED DRAFT NUREG FlEPOFl’l' “ESTIMATING LOSS-OF-COOLANT
. ACCIDENT. (LOCA) FREQUENCIES THROUGH THE ELICITATION PROCESS”

Dear Chairman Dlaz ‘

During the 520th meeting of the Advisory Committee on Reactor Safeguards, March 3-5, 2005,
we reviewed the revised draft NUREG Report, “Estimating Loss-of-Coolant Accident (LOCA)
Frequencies Through the Elicitation Process,” (Reference 1).. We reviewed a previous draft of .
this report (Reference 2) during the 518th meeting, December 2-4,2004, and issued a report on
December 10, 2004 (Reference 3). During these reviews, we had the benefit of discussions
with the NRC staff and of the documents referenced. :

RECOMMENDATION

The revised draft NUREG Report should be issued for public comment.

DISCUSSION

In our report dated December 10, 2004 (Reference 3), we recommended that the November 4,
2004 version of the draft NUREG Report be revised prior to being issued for public comment.
We also commented that the Executive Summary should contain the composite distribution the
analysts believe represents the expert community’s current state of knowledge regarding loss-
of-coolant accident (LOCA) frequencies. Below, we comment further on the appropriate choice
of a composite distribution.

There are numerous ways in which individual expert oplmons can be adjusted for potentlal
biases and aggregated to produce a composite distribution that represents the group's
judgment. The NUREG Report acknowledges this fact and presents several sensitivity
analyses that provide insights into the numerical |mpact on the results of alternative -

assumptions and methods

In our earher report we noted that the aggregatlon method chosen by the staff is at variance
with the method described in NUREG-1150 (Reference 4) and NUREG/CR- 6372 (Reference 5),
i.e., taking the arithmetic average of the probablllty distributions of the experts. The staff has
now produced composite distributions using the method in NUREG-1150 and NUREG/CH 6372

and called thls method mlxture dlstnbutlon aggregatlon
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The aggregation method may have a significant impact on the final results. The method the

authors of the draft NUREG Report favor is the “geometric averaging” of the expert percentiles _
with some adjustment for potential overconfidence on the part of some experts The composite .
distribution that the staff reports as best representing the expert consensus is the result of this * ‘
geometric averagmg This distribution is less conservative than the composite distribution
produced using the mlxture distribution aggregatlon used in NUREG 1150 and NUREG/CR-

6372. . o

The purpose of eliciting‘eXpert opinions is to provide input to the decisionmaking process, which
in the present case is the selection of the transition break size in risk-informing 50.46. Ideally, .
the decisionmakers would be provided a probability distribution of the frequenCIes of the various * ~
LOCA categories that would reflect the current state of the art. As recognized in the draft =~
NUREG Report there is no consensus regardmg the preferred method for processing mdnvndual' ’
- expert opinions, and different methods may lead to significantly different results. In addltlon the
authors of the draft NUREG Report state that the study has limitations wnth respect to the N
scenarios and mechanlsms consrdered ) o o

One way of treating these issues is to select a boundmg value for the break size, i.e., one that is
larger than the break sizes from all the sensitivity analyses at a frequency of 10 per year. Ifa
break size that is not bounding is selected, then the appropriateness of this selection would have
to be justified with suitable rationale. :

The revised NUREG Report should be issued for public review and comment. We would like to
review the draft final version of the NUREG report after resolution of public comments. '

' Sincerely, ) -

~ Graham B. Wallis
Chairmen, ' '

References ' o T
1. Letter dated February 17, 2005, from Michael E. Mayfleld Director, D|V|S|on of
Engineering Technology, RES, to John T. Larkins, Executive Director, RES, Subject
Transmittal of Revised Draft NUREG Report, "Estlmatmg Loss-of-Coolant (LOCA)
Frequencies Through the Ehcnatlon Process" and Assomated Appendlces (Pre- o  ,’ ' !
. Decisional). R !
2. Memorandum dated November4 2004 from Michael E Mayﬂeld Dlrector, Division of ,
Engineering Technology, RES, to John T. Larkins, Executive Director, ACRS, Subject:
Transmittal of Draft NUREG on Passive System LOCA Frequency Developmient for use
in Risk-Informed Revision of 10 CFR 50.46, Appendlx K to Part 50, and GDC and
Appendices (Pre-Decusmnal)
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

March 11, 2005 -

Mr. Luis A. Reyes

Executive Director for Operations
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

SUBJECT INTERIM LETTER DRAFT SAFETY EVALUATION REPORT ON
- NORTH ANNA EARLY SITE PERMIT APPLICATION

Dear Mr. Reyes:

During the 520" meeting of the Advisory Committee on Reactor Safeguards (ACRS), March 3-
5, 2005, we met with representatives of the NRC staff and Dominion Nuclear North Anna, LLC
(Dominion) and discussed the NRC staff’s draft safety evaluation report and the application
related to North Anna early site permit (ESP). - This matter was also discussed during our ESP
~ Subcommittee meeting on March 2, 2005. We are conducting such reviews to fulfill the
requirement of 10 CFR 52.23, which states that the ACRS shall report on those portions of an
early site permit appllcatlon that concern ‘safety. We also had the benefit of the documents

referenced.

CONCLUSIONS

Staff is preparing a quality safety evaluation of a first-of-a-kind application for an early site
permit. _

DISCUSSION

Dominion has submitted a first-of-a-kind application for.an early site permit. -Dominion seeks to
locate up to two nuclear power units, each with a thermal power of up to 4300 MW, entirely

within the current North Anna power station site about 40 miles north-northwest of Rlchmond .
Virginia. Years ago, this site was approved for four units, but only two units (3-loop Do
Westinghouse pressurized water reactors) were constructed. Both of these units are now

operating on the site.’

The application by Dominion and the safety evaluation report are lengthy, but nevertheless very
readable documents that have been well prepared by therr respectnve authors ‘and represent

S|gmf|cant amounts of effort

At the tlme of our review, several open |tems remalned under dlSCUSSlOﬂ between Dommron
and the staff. We determined that none of these open items precluded our review of the
application and the safety evaluation report and the preparation of this interim letter.
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Applications for early site permits are subject to the requirements of 10 CFR 52.17. Staff's
review of these applications is guided by the Review Standard (RS-002) “Processing
- Applications for Early Site Permits,” which we previously reviewed. Major elements required in

an early site permit application and staff’s findings concernrng these elements are dlscussed

below:

7.

. Nature of the Proposed Srte

The vicinity of the proposed site is rural in nature. There are no significant industrial,

transportation, or military facilities within five miles of the site center. The major water sources .

available to the site are the North Anna river and the artificial lake adjacent to the site. The dam
for this lake is under the control of the applicant. The applicant has recognlzed that water -

availability may be insufficient for two water-cooled units and proposes air coolmg for one umt e

on the proposed srte : )
. Populatlon in the Vlcmlty of the Slte
The permanent populatlon around the srte is qurte low. The nearest populatlon center Mlneral

Virginia, has a population of less than 500. The nearest significant cities are Fredericksburg
(projected Year 2065 population 20,950) at 22 miles and Charlottesville (Year 2000 census

population 45,049) at 36 miles. A significant transient population makes use of the recreational l

opportunities afforded by the lake. The applrcant has used methods found acceptable by the -
staff to show that projected populations in the vicinity of the site through Year 2065 erI remain

within acceptable limits.
. Geology and Seismicity of the Site

Since construction of the units now on the North Anna site, new methods of seismic hazard |
analysis have been developed and are recommended by NRC for site characterization.
Dominion has undertaken a thorough effort to update geologic and seismic information

concerning the site and has made use of the new methods to characterize the site. Staffhas - -

approved these analyses as they have been amended in three revisions of the initial
application. We are skeptical of accepting categorization of possible quaternary seismic -

features published in archival documents without scrutinizing the bases for the categorizationto -~

ensure these bases are consistent with the needs of safety regulation. The categorization
done for this application is not consequential because the applicant has adopted conservatrve

seismic sources.

: The proposed North Anna srte wrll have reactors founded on hard rock Consequently,
seismically induced accelerations of interest extend to frequencies in excess of 10 Hz. The :
applicant has used a “performance based” method described in its application to derive a safe
shutdown earthquake spectrum that bounds what was determined by the staff using its own

methods. Staff has not endorsed the applicant’s methods, but concurs with the conclusion. The . )
safe shutdown earthquake for the site exceeds the design-basis earthquakes for the example - -

plants considered in the development of the early site permit application (the AP1000
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pressurized water reactor and the ABWR boiling water reactor). "Such drscrepanCIes will have
to be addressed when the election is made to actually build nuiclear units on the site. The site’ R
safe shutdown earthquake also exceeds at frequencies above about 5 Hz the safe shutdown
earthquake for the plants currently on the site and it exceeds the limiting earthquake found in -
the individual plant examination of external events (IPEEE) assessments for these plants at
frequencies above about 10 Hz. The staff is pursuing the issues these findings raise. Staff
anticipates that displacements associated with the high frequency motions will not pose safety

threats to the operating plants.

. | Meteorology

The applicant has done a thorough examination of historical meteorological data to set design
constraints for such things as maximum rainfall, wind velocities, snowpack, and temperature
extremes. Staff has approved these findings. Despite active scientific research and popular
interest in the evolution of weather and climate, there is no discussion either in the application
or in the safety evaluation report of how weather and climate patterns may be changing. The
application and the safety evaluation report should discuss these matters. Indeed, it appears
that staff’s own guidance (RS-002) indicates that it should do this by stating, “The applicability
of these data to represent site condrtrons dunng the expected period of reactor operatlons

should be substantiated.”
. Potential Radrologrcal Source Terms

For the radiological source term studres the apphcant has selected two advanced reactors as
example power plants that could be located on the site. These example plants (AP1000 and
the ABWR) have very low predicted core damage frequencies relative to those predicted for the
extant plants on the North Anna site. The applicant has used staff-approved methods to
deduce that consequences of radionuclide release atthe proposed site will be less than
considered in the applications for design certification of the example plants. Staff’s evaluations
verified these conclusions. - Neither the application nor the safety evaluation report provides
sufficient information for the interested reader to reproduce these analyses or to judge the
reasonableness of the conclusions. :

. Emergency Plans

The applicant has elected to submit for review just the “major features” of emergency planning
for the proposed site, as is allowed by the regulations. Unfortunately, the regulations do not
provide a clear definition of what is meant by the term “major features” as it applies to
emergency plans. As a result, both the applicant and the staff reviewers have delved into
details of emergency plans that will change undoubtedly by the time any decision is made to
construct a plant on the site. We question the need for such detailed examinations of
emergency plans for proposed sites that are on or adjacent to sites with operating plants having

approved emergency plans.
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In conclusion, we see a promising start to the first application of the early site oermit process - -:,
both on the part of the applicant and on the part of the staff reviewing the application. We look

forward to examining a final version of the staff's safety evaluation report. Furthermore we
_hope to work with the staff in the development of “lessons learned” from the review of thls and
the next few appllcatlons for early site permrts O . o

Slncerely,

N -

GrahamBWallrs S

Fleferences

1. 'U S. Nuclear Flegulatory Commrssron Draft Safety Evaluatlon Report “Safety

Evaluation of Early Site Permit Application in the Matter of Dominion Nuclear North - ..,

Anna, LLC, for the North Anna Early Site Permrt December 2004

2. North Anna Early Slte Permit Applrcatlon Revrsnon 3 September 2004 NRC Docket No.

.51 -008

3. - '.U S. Nuclear Regulatory Commrssron Revnew Standard RS 002 “Processmg
Appllcatlons for Early Site Permlt Appllcatlons May 3 2004 :

4, - \Fleport from Mano V. Bonaca ACRS Chalrman to Fllchard A Meserve NFlC Chalrman,

Subject: Draft Review Standard, RS -002: “Processnng Appllcatlons For Early Srte =
Permits”, dated March 12, 2003. : i
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

" ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
~ WASHINGTON, DC 20555 -0001

March 11, 2005

Mr. Luis A. Reyes

Executive Director for Operations

U.S. Nuclear Regulatory Commission . - -
Washington, DC 20555-0001

SUBJECT: ~ PRESSURIZED TH‘ILERkMAL"-SHOCK‘(PTS) REEVALUATION PROJECT:
TECHNICAL BASIS FOR REVISION OF THE PTS SCREENING CRITERION
~ IN THE PTS RULE : , .

Dear Mr. Reyes.

During the 520th meetrng of the Advisory Committee on Reactor Safeguards 'March 3-5, 2005
we continued our review of the - technical basis for revision of the pressurized thermal shock

(PTS) screening criterion in the PTS rule (10 CFR 50.61).. This matter was also reviewed during - -

a joint meeting of our Thermal-Hydraulic Phenomena, Materials and Metallurgy, and Reliability .
and Probabilistic Risk Assessment (PRA) Subcommittees on November 30-December 1; 2004,
and at our meetmg of December 2, 2004. During our review, we ‘had the benefit of discussions
with representatives of the NRC staff and the documents referenced

CONCLUSIONS AND RECOMMENDATIONS

1. The PTS Reevaluatron Prorect has developed a comprehensrve technlcal basrs for
analyzing the susceptlbllrty of reactor pressure vessels to PTS and to support
rulemaking to revise the current PTS Rule (10 CFR 50.61).

2. The external peer revrew of the technical work was valuable, and the staff response to
the criticisms and questrons raised by the peer review panel has strengthened the

technrcal basls

3. The documentation for the prOJECt is not yet fi fi nal but srgnrﬁcant progress has been o
made. One of the documents, NUREG-1809, “Thermal-Hydraulic Evaluation of
Pressurized Thermal Shock should be substantially revised. _ _

DISCUSSION

The PTS Rule, 10 CFR 50. 61 was established in 1985 to ensure the integrity of rrradratron-
embrittled reactor pressure 'vessels during overcooling events. Reactor pressure vessel steels ,
" undergo a transition from hrghly ductile behavior at high temperatures to brittle behavior at low
temperatures.” This change in behavior occurs abruptly over a namow range of temperatures .
and a temperature RTNDT can be defined to characterize the transition in fracture behavior.”
Under irradiation, the transition temperature RTNDT increases, making the vessel susceptible to

brittle fracture at higher temperatures.
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Estrmatron of the frequency of vessel failure requrres (1) ldentrfrcatlon of sequences that could
lead to rapid cooling of the vessel and estimation of their frequencies of occurrence;

(2) determination of the pressure, temperature, and heat transfer coefficient adjacent to the
embrittled portion of the vessel for each of the event sequences; and (3) probabilistic fracture
mechanics analyses to determine the probability of failure under the induced thermal and
pressure stresses on the embrittled vessel. e o

The Reevaluation Project included systematlc consideration of uncertalntles in (1) the frequency
of initiating events for PTS scenarios, (2) the thermal-hydraulic conditions that provide the -
driving forces for crack initiation and propagatlon and (3) the charactenzatron of the fracture
toughness of the vessel materlals ' R L
A substantlal experrmental program to estabhsh the thermal hydraulrc parameters was
undertaken at the APEX facility at Oregon State University to supplement integral test data from
Upper Plenum Test Facility (UPTF), Loss of Fluid Test (LOFT), Multlloop Integral System Test
(MIST) and Rrg of Safety Assessment (ROSA) facrlltles L

More realistic distributions for flaw densrty and geometry were developed based on detarled _
examination of welds and materials from vessels of cancelled plants and an elicitation of expert o
opinion. The accuracy and rigor of the probabilistic fracture mechanics code FAVOR, which i is s
used in these analyses, has been improved. Much of this work is dlrectly applicable to other
situations involving embrittled pressure vessels such as providing a basis for reducrng R
unnecessary conservatism in current regulation on operational limits on pressure vessel heatup :
and cooldown (Appendix G to 10 CFR Part 50).

The documentation includes a comprehensive summary report NUREG-1806, that contains the
comments of the peer reviewers and the staff responses to these comments. It also includes
six reports on the thermal-hydraulic analyses eight reports on the PRA studies; and eight
reports on the probabilistic fracture mechanics code and analyses, the characterization of the
fracture toughness of embrittled pressure vessels, and the charactenzatlon of crack distributions
in pressure vessel matenals and welds ’ : -

The focus of the current meetlng was on NUREG- 1809 “Thermal Hydraullc Evaluation of
Pressurized Thermal Shock,” which provides a comparison of RELAPS5 calculations with results
" from scaled, integral facility tests and some separate effects tests. The results from the test
facilities span a wide range of flow conditions intended to be representatrve of those that occur
in the véssel downcomer during a PTS event. These comparisons were used to develop
quantitative estimates of uncertainties in the predicted values of the downcomer pressure and
fluid temperature. These uncertainties are small compared to those that arise from the - .
uncertainties in the boundary conditions for the scenarios such as break location, decay heat .
level, hlgh pressure injection (HPI) temperature, operator control of HPI, etc. Although the data o
that can be used to validate a model for the heat transfer coefficient are more limited than those . .
available for valrdatlng downcomer pressure and fluid temperature, the results from the integral .
test facilities suggest that the models used for the heat transfer. coeffrcrent in the baseline PTS
analyses were reasonably accurate and perhaps slrghtly conservatlve n : :
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NUREG-1809 should be substantially revised and we would like to review the final revision.
The PTS Reevaluation Project has required a substantial commitment of resources by the
Agency. Good documentation is important to preserve the technical basis for revision of the

PTS screening criterion.

We commend the stalff for outstanding technical work in this multidisciplinary study, which
provides a sound technical basis for the development of a revised 10 CFR 50.61.

Sincerely,
Gl Bl

Graham B. Wallis
Chairman

References:

1. EricksonKirk, M., et al., “Technical Basis for Revision of Pressurized Thermal Shock
(PTS) Screening Limit in the PTS Rule (10 CFR 50.61): Summary Report,” NUREG-
1806, Draft for Peer Review Panel and ACRS Review, November 2, 2004.

2. Bessette, D. E., W. Arcieri, R. Beaton, and D. Fletcher, “Thermal Hydraulic Evaluation of
Pressurized Thermal Shock,” NUREG-1809, Draft, February 2005.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

h ‘March 14,2005 -~

The Honorable Nils J Dlaz

- Chairman -
U.S. Nuclear Regulatory Commrssron
Washrngton DC 20555 0001

SUBJECT PROPOSED RULEMAKING TO MODIFY 10 CFR 50 46, "RISK-INFOHMED
CHANGES TO LOSS- OF-COOLANT ACCIDENT TECHNICAL
REQUIREMENTS" ’ ,

Dear Chairman Diaz:

Do

During the 520th meeting of the Advisory Committee on Reactor Safeguards on March
3-5, 2005, we reviewed the proposed rule for a voluntary alternative to 10 CFR 50.46,
“Risk-Informed Changes to Loss-of-Coolant Accident Technical Requirements,”
(Reference 1). We also reviewed a draft version of a proposed rule (Reference 2) -
during the 518th meeting on December 2-4,2004 and issued a letter on December 17,
2004 (Reference 3). During these reviews, we had the benefit of discussions with the =
NRC staff, the Nuclear Energy Institute; ‘Westinghouse Owners Group and members of
the public. We also had the benefrt of the documents referenced

RECOMMENDATION

The proposed rule for nsk-mformmg 10 CFR 50. 46 should be released for public
comment. . , , s . :

DlSCUSSlON

The current proposed rule is consrstent wrth the frrst two recommendatlons of our _
December 17, 2004 letter (Reference 3). It contains requrrements intended to provrde i
reasonable assurance of a coolable core geometry for breaks up to the double-ended
gurllotrne break of the largest pipe in the reactor coolant system and permits operation
only in confrguratrons for which such capablllty has been demonstrated. The transition
break size in the current version of the rule is equivalent to a single-ended rupture of the
largest prpe attached to the reactor coolant system rather than the double-ended

rupture in the earller version.
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The staff agrees W|th our recommendatnon that a better quantrtatlve understanding of

the possible risk benefits of a smaller transition break size is needed before finalizing
the selection of the transition break size. The staff is attempting to identify areas where
quantification of potential benefits might be meaningful. We have also heard a
presentation from the industry on efforts to develop quantlfled estimates of the safety : .

benefits associated with a smaller transition break size. These estrmates are expected .

to be available during the rule comment penod

One of the changes in the proposed rule from the one that we revrewed in December is .
the omission of a quantltatlve criterion for the hkellhood of late containment failure.* We -

continue to believe that this should be considered in determlnmg changes in risk due to
changes in the licensing basis. We accept, however, that this is not an issue unique to

changes in the llcensmg basis made possible by a risk-informed 10 CFR 50. 46,and - - |

should be dealt with in the more general context of a revision to Regulatory Gurde
(RG) 1.174. : o - ,_ _ T

The proposed rule is an enabllng rule. A lrcensee ‘who wishes fo make changes to |ts

facility, technical specifications, or procedures based on the new rule will need to submrt

an application for a license amendment to allow such changes. The process of:

evaluating the risk due to such changes is critical to risk-informing 10 CFR 50.46. Srrnce '

1998, the NRC has been evaluatmg the acceptability of risk-informed changes to the

licensing basis using RG 1.174. The gurdance and acceptance criteria in RG 1.174 are"

intended to ensure that any increases in risk associated with changes to the licensing
basis are small and that sufficient defense in depth and safety margins are maintained -
to address uncertainties.

The staff argues that it is necessary to include some of the high-level guidance of'R:GA )

1.174 in the proposed rule, and a new regulatory guide would be developed to provide
additional guidance. The language in the draft proposed rule and in the statement of .
considerations is consistent with RG 1.174 (including the bundling of changes in risk

due to unrelated changes in the licensing basis).. It is not clear why the process of RN

accepting the changes to the licensing basis that will be possible due to changes in.

10 CFR 50.46 should be specified in the rule itself when it is already in RG 1.174, Wthh
is currently in use for evaluating risk-informed changes to the licensing basis. As part of
the public comment process, input should be sought on the need to. mcorporate in the

rule requrrements for the acceptablllty of changes to the licensing basrs and to develop L

anew regulatory guide for evaluating such changes

" The proposed rule contains provisions intended to ensure that plants'that adopt a risk-

informed 10 CFR 50.46 will still have a capability to mitigate loss-of-coolant accidents.
beyond the transition break size and permits operation only in configurations for which
such capability has been demonstrated. However, the rule provides only high-level
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requirements for the analytical methods needed to demonstrate such capability and the
statement of considerations just outlines a possible approach. The staff is developing a
regulatory guide to provide more detailed guidance on acceptable methods for such
analyses. The development of this regulatory guide is critical to the success of a risk-
informed 10 CFR 50.46. We look forward to interacting with the staff on the
development of this guide and discussing the draft final rule after resolution of public

comments.
Sincerely,
Graham B. Wallis
Chairman
References:

1.

Memorandum dated December 2, 2004, from Catherine Haney, Program Director, Policy
and Rulemaking Program, NRR, to various members NRR, Subject: Office Concurrence
on Proposed Rule - Risk Informed Changes to Loss-of-Coolant Accident Technical
Requirements (Pre-Decisional).

Letter dated February 14, 2005, from Catherine Haney, Program Director, NRR, to
multiple addresses, NRR, Subject: Office Concurrence on Proposed Rule - Risk
Informed Changes to Loss-of-Coolant Accident Technical Requirements (TAC

#MB8397) 2004 (Pre-Decisional).

Letter dated December 17, 2004, from, Mario V. Boﬁa?c:‘a, Chairman, ACRS, to Luis A.
Reyes, EDO, NRC, Subject: Risk-Informing 10 CFR 50.46, “Acceptance Criteria for
Emergency Core Cooling Systems for Light-Water Nuclear Power Reactors.”
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~ "UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 205855

April 8, 2005

MEMORANDUM TO: Luis A. Reyes

ecutive Director for Operations
FROM: John T. Larklﬁs, Executtive Director ! =/ 9 ot
ards_ y

Advisory Committee on Reactor Safe

SUBJECT: DRAFT NUREG, I‘VERIFICATION AND VALIDATION OF SELECTED
FIRE MODELS FOR NUCLEAR POWER PLANT APPLICATIONS”

During the 521* meeting of the Advisory Committee on Reactor Safeguards, April 7-8,
2005, the Committee considered the draft NUREG, “Verification and Validation of Selected Fire
Models fpr Nuclear Power Plant Applidations.” The Committee plans to review this document
after reconciliation of public comments. The Committee has no objection to the staff's proposal

to issue the draft NUREG for public comment.

References:

Memorandum dated April 1, 2005, from Charles E. Ader, Dlrector, Dmsion of Risk Analyses
and Applications, RES, to John T. Larkins, Executive Director, ACRS, Subject: Draft NUREG
entitled, “Verification & Valldation of Selected Fire Models for Nuclear Power Plant

Applications.”

cc: A. Vietti-Cook, SECY
' W. Dean, OEDO
J. Dixon-Herrity, OEDO
C. Ader, RES
A, Levin, RES
M. Salley, RES
M. Crutchley, NRR .
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- UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

April 8, 2005

MEMORANDUM TO: Luis A. Reyes
Executive Director for Operations

FROM: %John T. Larkins, Executive Director MWD ol

Advisory Committee on Reactor Safeg‘uérds.

SUBJECT: . PROPOSED REVISION TO REGULATORY GUIDE 3.71 , “NUCLEAR
CRITICALITY SAFETY STANDARDS FOR FUELS AND MATERIALS
FACILITIES”

. During the 521* meeting of the Advisory Comrﬁiﬂee on Reactor Safeguards, April 7-8,
' 2005, the Committee considered the draft Regulatory G.uide DG-3023, “Nuclear Criticality
Safety Standards for Fuels and Material Facilities.” The Committee plans to review this
documnent after reconciliation of pljblic comments. The Committee has no objection to the

staff's proposal to issue the draft Regulatory Guide for public comment.

Reference:.

Memorandum dated March 25, 2005, from Jack R. Strosnider, Director, Office of Nuclear
Material Safety and Safeguards, to John T. Larkins, Executive Director, ACRS, “Request to
Waive Advisory Committee on Reactor Safeguards and Advisory Committee on Nuclear Waste
Review of Proposed Revision to Regulatory Guide 3.71, ‘Nuclear Ciriticality Safety Standards for
Fuels and Materials Facilities™ .

cc: A. Vietti-Cook, SECY
W. Dean, OEDO
J. Dixon-Herrity, OEDO
J. Strosnider, NMSS
H. Felsher, NMSS
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

April 8, 2005

MEMORANDUM TO: Luis A. Reyes
Executive Director for Operations

i 3"

FROM: $of John T. Larkins, Executive Director _
" Advisory Committee on Reactor Safeduards
SUBJECT: PROPOSED REVISION TO MANAGEMENT DIRECTIVE 6.4, “GENERIC

ISSUES PROGRAM”

During the 521* meeting of the Advisory Committee on Reactor Safeguards, April 7-8,
2005, the Committee considered the proposed revision to Management Directive (MD)' 6.4,
“Generic Issues Program.” The Committee decided not to review this document. The |

Committee has no objection to the staff's proposal to issue the revised MD 6.4.-

Reterence:
Memorandum dated February 23, 2005; from Carl J. Papenello Director, RES, to multiple-

addressees, Subject: Second Draft Revision of Management Directive 6.4, “Generic Issues
Program.”

cc: A. Vietti-Cook, SECY
~W. Dean, OEDO

J. Dixon-Herrity, OEDO
C. Paperiello, RES
F. Eltawila, RES -
H. VanderMolen, RES
A. Levin, RES
M. Crutchley, NRR
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. - UNITED STATES _
NUCLEAR REGULATORY COMMISSION
- ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
N WASHINGTON, D, C, 20555

Aprii 14, 2005

The Honorable Nils J. Diaz
Chairman ,

U.S. Nuclear Regulatory Commission
Washington, DC 2005-0001

SUBJECT: REPORT ON THE SAFETY ASPECTS OF THE LICENSE RENEWAL
 APPLICATION FOR THE JOSEPH M. FARLEY NUCLEAR PLANT,
UNITS1AND2 .

Dear Chairman Diaz:

During the 521* meeting of the Advisory Committee on Reactor Safeguards (ACRS), April 7-8,
2005, we completed our review of the license renewal application for.the Joseph M. Farley .
Nuclear Plant (FNP), Units 1 and 2, and the related final Safety Evaluation Report (SER)
prepared by the NRC staff. Our Plant License Renewal Subcommittee also reviewed this .
matter during a meeting on November 3, 2004. During our review, we had the benefit of
discussions with representatives of the NRC staff and Southern Nuclear Operating Company,
Inc. (SNC). We also had the benefit of the documents referenced. This report fulfills the
requirement of 10 CFR 54.25 that the ACRS review and report on all license renewal
appllcatlons

: CONCLUSIONS AND RECOMMENDATIONS

1.  The programs estabhshed and committed to by the apphcant will provnde reasonable
assurance that FNP Units 1 and 2 can be operated in ‘accordance with their current
licensing basis for the penod of extended operatlon wnthout undue risk to the health and

safety of the public.

2. The SNC apphcatlon for renewal of the operatmg llcenses for FNP Umts 1 and 2 should _
be approved. , e

BACKGROUND AND DISCUSSION

FNP Units 1 and 2 are 2775 MW,,, three-loop Westinghouse pressurized water reactors housed
in pre-stressed/post-tensuoned dry containment buildings. SNC requested renewal of the units’
operating licenses for 20 years beyond the current license terms, which expire on June 25,
2017 for Un|t1 and March 31, 2021, for Unlt2 ‘

'In the final SER the staff documents l'(S review of the license renewal apphcatlon and other
information submitted by SNC and obtained during the audits and inspections conducted at the
plant site. The SER also includes commitments identified by the staff and agreed to by the
applicant. The staff reviewed the completeness of the applicant’s identification of structures,
systems, and components (SSCs) that are within the scope of license renewal; the integrated
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plant assessment process; the apphcant's |dent|f|cat|on of the plausrble aging mechanisms
associated with passive, long-lived components; the adequacy of the applicant’s agmg o
management programs; and the identification and assessment of trme limited aging analyses
(TLAASs) requiring review.

The FNP application either demonstrates consistency with the Generic Aging Lessons Learned
(GALL) Report, or documents deviations to the specified approaches in the GALL Report. The
FNP application is the first to be evaluated using a new audit and review process intended to
confirm consistency with the GALL Report and the acceptability of deviations from that report.
This approach, which requires more review activities at the site, has resulted in |mproved _
communications and more effective interactions between the applicant and the staff, and a
significant reduction in requests for additional information. During our meeting, the staff
presented a well-structured and effective overview of its reviews, audits, and inspections.

Several scopmg issues that in prevrous apphcatlons resulted in srgmfrcant drsagreement
between the staff and apphcants were promptly resolved at FNP due to the clear interim staff
guidance. Among these issues were fuse holders, equipment required to recover from station
blackout, and fire protection equipment. The staff disagreed with SNC in some areas, such as
the scoplng criteria for spray interactions in low-energy lines. We agree with the resolution of
these issues, and the staff and SNC should be commended for promptly resolving them.

The applrcant performed a comprehensnve agmg management revnew of all SSCs within the
scope of license renewal. In the application, SNC describes 22 aging management programs
for Ircense renewal including existing, enhanced and new programs. We agree that these
programs are adequate ' : : o

We reviewed plant-speclflc operatmg expenence to'assess how effectlvely the appllcant has
dealt with age-related degradation. In 1987, FNP Unit 2 experienced a throughwall leak in an
unisolable portion of the emergency core cooling system piping. The leak was attributed to
thermal cycling due to valve leakage. This event led to the issuance of NRC Bulletin 88-08, ,
“Thermal Stresses in Piping Connected to the Reactor Coolant System.” Since then, FNP has -
established accurate baseline cycle counts. For license renewal, the appllcant developed a

new fatlgue monitoring program consistent with the GALL Report for monitoring fatigue of metal
piping in components of the reactor coolant pressure boundary The program will automatlcally
monitor cycles using installed plant equipment. :

Asin prevrous reviews, we questioned the adequacy of opportunistic inspections of maccess:ble
buried piping and tanks, in lieu of periodic inspections at a plant-specific frequency, as specified -
in the GALL Report. The applicant has committed to enhancing its Buried Piping and Tank
Inspection Program by performing an inspection within 10 years of entering the period of . -
extended operation unless an opportunistic inspection has occurred within this 10-year penod '
This program enhancement is appropriate. The staff has also included this 10-year mspectron
as new generic gurdance in the proposed revrsron to the GALL Heport

The appllcant has also committed to perform an englneenng evaluation before the 10" year of
extended operation to determine whether sufficient inspections have been conducted to draw a
conclusion regarding the ability of the coatings to protect underground piping and tanks from
degradation. If not, a focused lnspectlon will be conducted to allow a conclusron to be reached
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We agree with the staff that the applisant has identified and properly addressed systems and

components requiring TLAAs. The staff has independently verified the applicant’s calculations - -

of reactor vessel upper shelf energy and has confirmed that the limiting beltline materials at 60
years satisfy the acceptance criteria. We also note that the most limiting beltline materials
satisfy the pressurized thermal shock criterion with ample margln based on both the apphcant’s
and the staff’s calculatlons e

When envuronmental factors are apphed and pro;ected to 60 years, cumulative usage factors
(CUFs) for some piping locations may exceed a CUF of 1.0. .For these locations, the applicant
has committed to take corrective action prior to the period of extended operation. - This action
might include a more refined analysis, repair, replacement, and/or an inspection program
approved by the NRC. We are satisfied with this commitment.

The licensee is improving FNP Units 1 and 2. New steam generators with Alloy 690 tubing,
quatrefoil support plates, and full depth rolls were installed in both units in 2000 and 2001.
Although control rod drive mechanism (CRDM) inspections have not identified leaks, both units
are susceptible to CRDM cracking due to high head temperatures. Therefore, reactor vessel
heads are being replaced with new heads that contain Alloy 690 penetrations without thermal
sleeves. The licensee has also replaced the cooling towers and installed a dry cask storage

facility.

Recent inspections of the reactor pressure vessel lower head penetrations of both units
revealed no degradation. Bare metal visual inspections of Alloy 600/182/82 pressure boundary
locations were also performed and did not reveal any degradation.

We agree with the staff that there are no issues related to the matters described in 10 CFR
54.29(a)(1) and (a)(2) that preclude renewal of the operating licenses for Farley Units 1 and 2.
The programs established and committed to by SNC provide reasonable assurance that the
plant can be operated in accordance with its current licensing basis for the period of extended
operation without undue risk to the health and safety of the public. The SNC application for
renewal of the operating licenses for FNP Units 1 and 2 should be approved.

Sincerely,
| M Lttt

Graham B. Wallis
Chairman
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: "UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

May 6, 2005
MEMORANDUM TO: Luis A. Reyes
Executive Direct lcys
FROM: ' John T. Larkins, )éxecun e |rector

Advisory Committee on Reactor Safeguards

SUBJECT: DRAFT REGULATORY GUIDE DG-8029 (PROPOSED
REVISION 2 OF REGULATORY GUIDE 8.7), “INSTRUCTIONS
FOR RECORDING AND REPORTING OCCUPATIONAL
RADIATION DOSE DATA”

During the 522" m.éeting of the Advisory Comrﬁittee on Reactor Safeguards, May 5-6,
2005, the Committee considered draft Regulatory Guide DG-8029, “Instructions for Recording
and Reporting Occupational Radiatibn Dose Data,” and decided not to review this guide. The
Committee has no objection to the staff's prbposal to issue the draft Regulatory Guide for public

comment.

Reference: : :
Memorandum dated April 29, 2005, from Farouk Eltaw:la Director, D|V|S|on of Systems Analysis

and Regulatory Effectiveness, RES, to John T. Larkins, Executive Director, ACRS, Subject:
Request to Defer ACRS Review of Draft Regulatory Guide 8.7, “Instructions for Recording and
Reporting Occupational Radiation Dose Data.”

cc: A. Vietti-Cook, SECY
W. Dean, OEDO
J. Dixon-Herrity, OEDO
F. Eltawila, RES
R. Assa, RES
S. Burrows, RES
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UNITED STATES
" NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C, 20555

May 13, 2005

The Honorable Nils J. Diaz .-
Chairman

U.S. Nuclear Regulatory Commission
Washington, DC 2005- 0001 -

SUBJECT  REPORT ON THE SAFETY ASPECTS OF THE LICENSE RENEWAL
APPLICATION FOR ARKANSAS NUCLEAR ONE, UNIT 2 ,

Dear Chalrman Draz

During the 522™ meeting of the Advisory Committee on Reactor Safeguards May 5-6, 2005,
we completed our review of the license renewal application for Arkansas Nuclear One, Unit 2
(ANO-2), and the associated final Safety Evaluation Report (SER) prepared by the NRC staff.
Our Plant License Renewal Subcommittee also reviewed this matter during a meeting on .
December 1, 2004. During our review, we had the benefit of discussions with representatives

of the NRC staff and Entergy Operatrons Inc. (Entergy). We also had the benefit of the .
documents referenced. This report fulfills the requirements of 10 CFR 54.25 that the ACRS
review and report on all license renewal applications.

CONCLUSION AND HECOMMENDATION

1. The programs established and commmed to by the applicant to manage age—related o
degradation provide reasonable assurance that ANO-2 can be operated in accordance
with its current licensing basis for the period of extended operatlon without undue risk to

the health and safety of the public.

2. The Entergy apphcatron for renewal of the operating license for ANO 2 should be
approved. , .

BACKGROUND AND DISCUSSION'

ANO-2is a Combustlon Englneenng pressunzed water reactor rated at 3026 MWt enclosed i in ..
a large dry containment building. The current power rating includes a 7.5% power uprate

implemented in 2002. The ANO-2 steam generators were replaced with new Westinghouse
Delta steam generators with Alloy 690 tubing in conjunctlon with this power uprate. .

Entergy requested renewal of the ANO-2 operatrng license for 20 years beyond the current
license term, which expires on July 17, 2018. In the final SER, the staff documents its review of
the license renewal application and other information submitted by Entergy and obtained during -
- the audits and inspections at the plant site. The staff reviewed the completeness of the .
applicant’s identification of structures, systems, and components (SSCs) that are within the
scope of license renewal; the mtegrated plant assessment process; the applicant’s identification.
of plausible aging mechanrsms associated with passive, long-lived components; the adequacy
of the applicant’s aging management programs; and the identification and assessment of time-

. limited aging analyses (TLAAs).
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The ANO-2 application demonstrates consustency with the Generic Aging Lessons Learned
(GALL) Report or documents deviations from the approaches specified in-that report. The
ANO-2 application is the second one evaluated by the staff using the new audit and review .
process developed to confirm consrstency with, and the acceptability of deviations from, the
GALL Report. The new process requires that more review activities be conducted at the site.
As in the first application, this approach has resulted in more effective interactions between the
applicant and the staff and has significantly reduced requests for additional information (RAls). .

During its review, the staff identified several components that the applicant should have
included in the scope of license renewal but did not. The applicant subsequently brought them °
into scope. The staff concluded that these omissions were the result of minor oversights or
different interpretations of the scoping methodology, and not an indication of process problems.
The staff also concluded that the apﬁlrcant’s scoping and screening processes have
successfully identified SSCs within the scope of license renewal and subject to an aglng
management review. We agree with these conclusions. _

The appllcant performed a comprehensrve aging management review of all SSCs wrthrn the
scope of license renewal. In the application, Entergy describes 34 aging management
programs for license renewal, including existing, enhanced, and new programs We agree wrth‘
the staff’s conclusron that these programs are adequate o , )

Implementation is key to effective agrng management programs Although the applrcant’

Structures Monitoring-Masonry Wall Program is consistent with the GALL Report, the staff's

audit of this program revealed that the initial baseline examinations were not documented

~ properly, the first 5-year reexamination was not performed, and qualifications for personnel .

_responsible for walkdowns were not established. The Annual Assessment Letter for ANO,
Units 1 and 2, dated March 3, 2004, had already identified a substantive cross-cutting issue
concerning problem identification and resolution.” Based on the Annual Assessment Letter _
dated March 2, 2005, the weaknesses in the ANO-2 Problem Identification and Resolution
Program appear to have been corrected. Maintaining an effective problem identification and
resolution program is critical to the success of the aging management programs. -

As in previous revrews, we questioned the adequacy of relyrng on opportunrstrc inspections of
inaccessible buried piping and tanks, in lieu of periodic inspections at a plant-specific
frequency, as specified in the GALL Report The applicant has committed to enhance its
Buried Piping Inspection Program by performing an inspection within 10 years of entering the
period of extended operation unless an opportunistic rnspectlon has occurred within thrs 10-year
period. This program enhancement is approprrate ) A

The applicant identified and reevaluated systems and components requmng TLAAs for 20 more
years of operation. The applicant’s analyses of reactor vessel embrittiement (upper shelf
energy, pressurized thermal shock, and pressure-temperature limits), independently verified by
the staff, demonstrate that the’ lrmltlng beltline materials will satisfy the acceptance criteria at 48
effective full- -power years (EFPYs). This value corresponds to a constant capacity factor of -

80% for 60 years. We questioned the use of 48 EFPYs, rather than the 54 EFPYs used by

other applicants to bound 60 years of operation. Given the current performance of the fleet 54 -
EFPYs seems to be a more appropriate value for 60 years of operation. The staff .
independently verified that the upper shelt energy and pressunzed thermal shock acceptance
criteria would stlll be met at 54 EFPYs . ] , ,
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In 2000, nondestructive examinations revealed a number of leaks in pressurizer and hot-leg
penetration nozzles. . The applicant implemented repairs using the half-nozzle repair technique.
The applicant evaluated the potential for existing flaws in the remaining pressurizer and hot-leg
penetration welds to propagate into the pressurizer or hot leg. The applicant has performed a
TLAA to bound the period of extended operation and has demonstrated that stress corrosion
cracking will not cause existing flaws to propagate into the carbon steel or low-alloy steel base

metal.

Since a shroud prevents a complete 360° bare metal visual inspection of some of the control
rod drive mechanism (CRDM) penetrations, the applicant performed alternative eddy current
and volumetric inspections. Although these inspections did not identify any cracking or
leakage, ANO-2 is ranked as highly susceptible to CRDM cracking. The applicant has

scheduled the procurement of a new reactor vessel head in 2006. Meanwhile, the applicant

plans to modify the shroud to allow increased access for visual examinations.

We agree with the staff that no issues related to the matters described in 10 CFR 54.29(a)(1)
and (a)(2) preclude renewal of the operating license for ANO-2. The programs established and
committed to by Entergy provide reasonable assurance that ANO-2 can be operated in
accordance with its current licensing basis for the period of extended operation without undue
risk to the health and safety of the public. The Entergy application for renewal of the operating
license for ANO-2 should be approved.

Sincerely,

Goilige B il

Graham B. Wallis
Chairman

References . ‘

1. U.S. Nuclear Regulatory Commission, “Safety Evaluation Report Related to the License
Renewal of the Arkansas Nuclear One, Unit 2,” April 2005

2 Entergy Operations Inc., “License Renewal Application Arkansas Nuclear One - Unit 2,”
October 2003 ' - - ' '

3 ‘U.S. Nuclear Regulatory Commission, “Draft Safety Evaluation Report Related to the
License Renewal of the Arkansas Nuclear One, Unit 2,” November 2004

4, U.S. Nuclear Regulatory Commission, "Arkansas Nuclear One, Unit 2 - NRC License
‘Renewal Scoping and Screening Inspection Report 05000368/2004-06,” April 19, 2004

5 Information Systems Laboratories, Inc., “Audit and Review Report for Plant Aging
Management Reviews and Programs, Arkansas Nuclear One - Unit 2,” July 29, 2004
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. UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

May 13, 2005

Mr. Luis A. Reyes

Executive Director for Operations
U.S. Nuclear Regulatory Commission
Washington, DC 20555 0001

SUBJECT: GUIDANCE FOR ASSESSING EXEMPTION REQUESTS FROM NUCLEAR
POWER PLANT LICENSED OPERATOR STAFFING REQUIREMENTS

'Dear Mr. Reyes:

During the 522™ meeting of the Advisory Committee on Reactor Safeguards, May 5-6, 2005, we -
reviewed the proposed revisions to NUREG-0800, “Standard Review Plan” (SRP) Chapter 13.0, .
“Conduct of Operations,” Section 13.1.2 - 13.1.3, “Operating Organization,” and the associated
supporting document, NUREG-1791, “Guidance for Assessing Exemption Requests from the
Nuclear Power Plant Licensed Operating Staffing Requirements Specified in 10 CFR 50.54(m).”.
During our review, we had the benefit of dlscussrons with representatlves of the NRC staff and

of the document referenced
CONCLUSIONS AND RECOMMENDATIONS
1. The revision to SRP Section 13 1 2 -13.1.3 should be rssued

2. Sections 10.1 .3.2 and 10.3.3 of NUREG-1791 should be revised to emphasizel the
importance of objective measures to evaluate the safety implications of staffing
schemes. The development of objective cntena for usmg srmulatlon data in the

evaluation should be explored

3. NUREG-1791 will provude useful gurdance for the staff, but it- should be modifiedas .
recommended above. It wrll also provrde gurdance to applrcants seeklng exemptrons to -
10 CFR 50.54(m). : LT . : R

DISCUSSION

The introduction of advanced reactor designs and the increased use of advahced'autokmation :
technologies in existing nuclear power plants will likely change the roles, responsibilities, -
composition, and size of the crews required to control plant operations.

Current requirements for control room staffing are primarily given in 10 CFR 50.54(m). They are
based on the concept of operation for existing light-water reactors that may no longer apply to
upgraded control rooms or future reactors. Therefore, applicants for an operating license for an
- advanced reactor and current licensees who have implemented significant changes to existing
control rooms may submit applications for exemptions from current staffing regulations. To

- prepare for this eventuality, the staff has drafted a revision to the SRP Section 13.1.2-13.1.3
that refers staff reviewers to NUREG-1791.
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NUREG-1791 descrlbes a process for revnewnng and determmlng the acceptablllty of exemptlon
requests, including review of the: o

concept of operations,
operational conditions, _
operating experience, ‘ : T
functional requirements and function allocation, : .
task analysis,
job definitions,
staffing plan,
"additional data and analyses, and
staffing plan validation.” -~ - ..

Useful checklists and references support the guidance in NUREG-1791. We note the omission .. -
of NUREG/CR-6838, “Technical Basis for Regulatory Guidance for Assessing Exemption ’
Requests from the Nuclear Power Plant Licensed Operator Staffing Requirements Specified in -
10 CFR 50.54(m),” from this set of references. The staff stated that this document provndes the -

technucalbasnsforthegmdance|n NUREG 1791 .; Ge s

The evaluation cntena applled at each stage of the review are qualltatlve and subjectlve
Ideally, the reviewer would have quantitative measures of the safety of the plant with the _
proposed staffing level. Such measures are not within the current capability of probabilistic risk -
assessment techniques. As a practical alternative, control room simulators could be used to
objectively assess the relative ability of different staffing schemes to respond to a spectrum of
operating, off-normal, design-basis-accident, and beyond-design-basis conditions. The value of
control room simulation has been clearly demonstrated, for example, in the validation of .

emergency operatmg procedures

Full-scope simulators may not be avallable for new plant desngns when an appllcant applues for
an exemption. In this case, analytic simulators or other simulation techniques may be used as
alternatives. .Section 10.1.3.2 of NUREG-1791 discusses human-in-the-loop simulation.
techniques but stresses the difficulties of simulator validation without recognizing the benefits.
This section should be revised to emphasize the importance of objective measures to evaluate
the safety implications of staffing schemes. Similarly, the development of objective criteria for
using simulation data in the evaluatlon should be explored for possible inclusion in .

Section 10.3.3.

Revisions to SRP Sections 13.1.2 and 13.1.3 should be issued. NUREG-1791 will prpvide'
useful guidance for the staff, but it should be modified as recommended above. It will also
provide guidance to applicants seeking exemptions to 10 CFR 50.54(m). -

Sincerely,
Graham B. Wals

.~ Chairman
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References: _
Memorandum to J. Larkins, Executive Director, ACRS, from B. Boger, Director, Division of

Inspection Program Management, Subject: Request for Advisory Committee on Reactor
Safeguards Review of Standard Review Plan Chapter 13.0, Sections 13.1.2-13.1.3, “Operating
Organization” Revision and Supporting Documents dated April 4, 2005.
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. UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

June 3, 2005

MEMORANDUM TO: Luis A. Reyes

Executive Directo w
- i } “"’ ‘

FROM: : “John T. Larkins, Executive Director
Advisory Committee on Reactor Safeguards

SUBJECT: | ‘ PROPOSED BULLETIN ENTITLED “EMERGENCY
. - PREPAREDNESS AND RESPONSE ACTIONS FOR SECURITY-
BASED EVENTS”

During the 523™ meeting of the Advisory Committee on Reactor Safeguards, June 1-3,
2005, the Committee considered the proposed bulletin entitled “Emergency Preparedness and
Response Actions for Security-Based Events.” The Committee decided to review the staff’s
reconciliation of the licensees’ responses. The Committee has no objection to the staff’s
proposal to issue this bulletin.

Reference:

Memorandum dated May 20, 2005, from R. William Borchardt, Deputy Director, Office of
Nuclear Regulation, to Sher Bahadur, Chairman, Committee to Review Generic Requirements,
Subject: Request for Committee to Review Generic Requirements (CRGR) Review and
Endorsement of the Proposed Bulletin Entitled, “Emergency Preparedness and Response
Actions for Security-based Events”

cc: A. Vietti-Cook, SECY
W. Dean, OEDO
J. Dixon-Herrity, OEDO
J. Dyer, NRR
R. Zimmerman, NSIR
D. Pickett, NRR
G. Casto, NSIR
M. Norris, NSIR
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.- UNITED STATES ‘
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555 '

June 7, 2005
MEMORANDUM TO: Luis A. Reyes
Executive Dirgctor fon
FROM: . _ John T. Larkins, Execut Director
Advisory Committee on Reactor Safeguards
SUBJECT: DRAFT FINAL REGULATORY GUIDES ON ASME CODE
CASES

During the 523™ meeting of the Advisory Committee on Reactor Safeguards, June 1-3, 2005,
the Committee considered the following draft final Regulatory Guides that list code cases
published by the American Society of Mechanical Engineers (ASME):

o Re'gulétory Guide 1.84, “Design, Fabrication, and Materials Code Case Acceptability,
ASME Section 1ll,” Revision 33

. Regulatory Guide 1.147, “Inservice Inspectlon Code Case Acceptability, ASME Section

Xl, Division 1,” Revision 14
o Regulatory Guide 1.193, “ASME Code Cases Not Approved for Use,” Revision 1

The Committee decided not to review these documents and agrees with the staff’s proposal to
issue them.

References:
Memorandum dated April 22, 2005, from Carl J. Paperiello, Director, Office of Nuclear
Regulatory Research, to John T. Larkins, Executive Director, ACRS Subject: ACRS Review of

Final Regulatory Guides: ASME Code Cases

Memorandum dated June 3, 2005, from Carl J. Papenello Director, Off:ce of Nuclear
Regulatory Research, to James E. Dyer, Director, Office of Nuclear Reactor Regulation,
Subject: Correction to NRC Staff Position on ASME Code Case N-586

cc: A Vietti-Cook, SECY
W. Dean, OEDO
J. Dixon-Herrity, OEDO
C. Paperiello, RES
R. Barrett, RES
W. Norris, RES
R. Assa, RES
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C, 20555

June 9, 2005

Mr. Luis A. Reyes - - -
Executive Director for Operatrons :
U.S. Nuclear Regulatory Commission
Washington, DC 2005-0001 - .

SUBJECT: INTERIM REPORT ON THE SAFETY ASPECTS OF THE LICENSE RENEWAL
APPLICATION FOR THE POINT BEACH NUCLEAR PLANT, UNITS 1 AND 2

Dear Mr. Reyes:

During the 523 meeting of the Advisory Committee on Reactor Safeguards, June 1-3, 2005,
we reviewed the license renewal application for the Point Beach Nuclear Plant (PBNP), Units 1
and 2, and the associated Safety Evaluation Report (SER) with open items prepared by the
NRC staff. Our Plant License Renewal Subcommittee also reviewed this matter on May 31,
2005. -During these reviews, we had the benefit of discussions with representatives of the NRC
staff, including Region Il personnel, and the Nuclear Management Company, LLC. We also
had the benefit of the documents referenced.

We recognize that the license renewal rule does not include specific consideration of current
operating performance. However, aspects of current performance may affect the development
of license renewal programs and commitments as well as the effectlveness of the implemented

programs.

The Confirmatory Actron Letter (CAL) lssued to the PBNP on Apnl 21, 2004 will remain open
until improvements are demonstrated in the areas of human performance, engineering design
control, the engineering/operations mterface emergency preparedness and the Corrective
Action Program (CAP) : , -

An adequate CAP is a key element in the successful |mplementat|on of the agmg management i
programs critical to license renewal. A review of the events leadrng to the issuance of the CAL
leads to the conclusion that the applicant's CAP has been in a degraded condition for : a long
time. The Region Il staff stated that the problems are not in the design of the program but in
its implementation. The mspectlons have also identified other weaknesses in the area of
human performance Errors in engineering calculations have been identified and are belng

~ corrected, but this work is not yet complete These errors may have an |mpact on Iong -lived

passive components

It often takes a long trme to successfully |mplement lmprovements in human performance, and
we note that the current operating license for Unit 1 expires on October 5, 2010. The March 2,
2005 Annual Assessment Letter to the PBNP notes that some improvements in the human
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performance area have been observed. However, problems continue to be identified in the
CAP, and the PBNP remains in the Multiple/Repetitive Degraded Cornerstone column of the
Reactor Oversight Process Action Matrix. The resources needed to address the CAL compete
with the effective development, tracklng, and implementation of license renewal programs and

commltments

In support of its final SER, the staff normally audits and inspects only a. fractlon of the license
renewal programs and commitments. In the case of the PBNP, the staff should take addltlonal
" actions to increase confidence that the requirements of the license renewal rule have been met
and that there is reasonable assurance that aging degradation can be adequately managed.
These actions may include, for example, an expanded inspection of license renewal
commitments and a focused review of the effectiveness of the CAP before the PBNP enters the -
period of extended operation. We would like to hear about such planned actions during our
review of the final SER. :

., Sincerely, I P

Graham B. Wallis

Chairman
References ' ' ‘ '
1. Nuclear Management Company, LLC, “Appllcatlon for Renewed Operatlng Llcenses
Point Beach Nuclear Plant Units 1 & 2,” February 2004
2. .U.S. Nuclear Regulatory Commission, “Safety Evaluation Report Related to the Llcense
"' Renewal of the Point Beach Nuclear Plant, Units 1 and 2,”.May 2005 o :
3. Letter from J..Caldwell, Regional Administrator, to G. Van Middlesworth, Site Vice

President, Point Beach Nuclear Plant, Nuclear Managément Company, LLC,
“Confirmatory Action Letter,” April 21, 2004
4. . Letter from J. Caldwell, Regional Administrator, to D. Koehl Site Vice Presndent Pomt
* " Beach Nuclear Plant, Nuclear Management Company, LLC, “Annual Assessment Letter -
- Point Beach Nuclear Plant (Heport 05000266/200501 05000301/200501) March 2 :
2005 R
5. Letter from J. Dyer Reglonal Admmlstrator, to M. Warner, Site Vice Presndent
: Kewaunee and Point Beach Nuclear Plants, Nuclear Management Company, LLC, - ™~
“Point Beach Specual Inspection’- NRC Inspection Report 50-266/01 17(DRS) 50-
'301/01-17(DRS), Preliminary Red Finding,” April 3, 2002 ‘ B
and Preliminary Red Finding - Auxiliary Feedwater Orifice Plugging Issue, NRC
- Inspection Report 50-266/02-15(DRP); 50-301/02-15(DRP),” April 2, 2003 :

0.




3

Letter from J. Caldwell, Regional Administrator, to A. Cayia, Site Vice President, Point
Beach Nuclear Plant, Nuclear Management Company, LLC, “Point Beach Nuclear Plant,
Units 1 and 2 Final Significance Determination for a Red Finding and Notice of Violation
(NRC Inspection Report No. 50-266/02-15(DRP); 50-301/02-15(DRP)),” December 11,
2003

Letter from G. Van Mlddlesworth Site Vice President, Point Beach Nuclear Plant,
Nuclear Management Company, LLC, to U.S. Nuclear Regulatory Commission
Document Control Desk, “Commitments in Response to 95003 Supplemental
Inspection,” March 22, 2004

Pacific Northwest National Laboratory, “Audit and Review Report for Plant Agmg
Management Reviews and Programs, Point Beach Nuclear Plant Units 1 and 2," April
11, 2005

U.S. Nuclear Regulatory Commission, “Point Beach Nuclear Plant, Units 1 and 2 NRC
License Renewal Scoping, Screening, and Aging Management Inspection Report
05000266/2005005 (DRS); 05000301/2005005 (DRS),” May 2, 2005 '
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. UNITED STATES o
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

June 10, 2005

The Honorable N|Is J Dlaz
Chairman - S
U.S. Nuclear Regulatory Commrssron
Washlngton DC 20555 0001

SUBJECT DRAFT COMMISSION PAPEFI ON “RISK-INFORMED ALTERNATIVES TO THE
‘ SINGLE FAILURE CRITERION" p

Dear Chairman Diaz:

During the 523rd meeting of the Advisory Committee on Reactor Safeguards, June 1-3, 2005,
‘we reviewed the draft Commission Paper, “Risk-Informed Altematives to the Single Failure
Criterion.” ‘During our revrew we had the beneflt of drscussrons with the NRC staff and the -

documents referenced
CONCLUSIONS AND RECOMMENDATIONS

1. The staff has conducted a useful review of the role of the smgle fallure cntenon inthe
current regulatory system, defined desirable attributes of risk-informed alternatives, and
developed some potentlal alternatlves to the single. farlure cntenon

2. We concur wrth the staff that |t is premature to select any partlcular alternatlve at the
" present time. : . .
3. Additional mput from stakeholders should be souoht to determine if there is sufficient

benefit to justify the resources that w1ll be requrred to proceed with development of a
nsk—rnformed alternative. . SR RIS : - s

4. - ‘Weconcur wrth the staff that any follow-up actlvmes to nsk-rnform the smgle fallure
~ criteria should be included and prioritized in the program plan bemg developed for a risk- -
mformed performance -based revision to 10 CFR Part 50. : : '

DISCUSSION

In response to a Staff Hequrrements Memorandum (SRM) dated March 31 2003 the staff and
_its contractors have prepared a report, “Technical Work to Support Evaluatlon of a Broader .
- Change to the Single Failure Criterion,” that examines risk-informed alternatives to the single
failure criterion. Although the Commission directive was associated with General Design
~ Criterion (GDC) 35 and the emergency core cooling system (ECCS) acceptance criteria, the
staff has examined alternatives to the single failure criterion that could apply to all safety (and

non-safety) functions of the plant.
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Single failure criterion requirements are part of the GDC. They are also addressed in the

~ guidance for the analysis of some of the Design-Basis Accidents (DBAs) in Chapter 15 of
Regulatory Guide 1.70 and the Standard Review Plan.  The intent of the single failure criterion

requirements is to achieve high safety system reliability through redundancy. The search for

the most limiting single failure leads to a systematic study of design weaknesses and has

generally resulted in robust desrgns

However, it is evident from operating experience and risk analyses that the single failure - . ...
criterion has not always succeeded in assuring adequate reliability. Common-cause failures, - -
multiple independent failures, failures of support systems, multiple failures caused by spatial . -
dependencies, and multiple human errors may not be mitigated by redundant system design
alone. The NRC has imposed additional requirements for diversity and redundancy to increase: -
system reliabilities through the station blackout rule, the anticipated transient without scram rule,
and the post-Three Mile Island accident requirement to increase the avallablhty of the auxrhary
feedwater systems of pressurized water reactors. ,

The requirements for redundancy imposed by the srngle failure criterion may result i in
-unnecessary burden with little risk benefit. Studies carried out by the staff withthe .
Standardized Plant Analysis Risk (SPAR) models to examine the effect of system and functlonal
redundancy on core damage frequency (CDF) showed that the impact of the redundancy of
different systems on CDF varied by two orders of magnitude. Reducing redundancy in some
cases led to large increases in CDF, and in others to virtually no change in CDF. Similarly, the - -
single failure requirements in the analysrs of some DBAs sometimes focus attentron on events .
with very low frequency that may |n fact have Iow risk srgnrflcance C :

Currently, changes in single fallure criterion requrrements are consrdered in the context of
specific licensing issues as they arise (e.g., large-break loss-of-coolant accident (LBLOCA)
redefinition). One of the alternatives the staff has considered is to continue with this current
approach, which focuses resources on the most important issues. In the draft Commission
Paper, this is referred to as the “baseline alternative.” A related topic, the LOCA/Ioss-of-offsnte
power requrrement rs already berng dealt withas a separate issue. :

The staff's Alternative 1 attempts to nsk-mform DBA analyses Sequence frequencnes obtarned
using probabilistic risk assessment (PRA) models and data, would be used to determine the
failure events to be postulated in DBA analyses. Both removals and additions to the current set
of design-basis sequences would be possible. Failure events associated with sequences with
sufficiently low frequency would no longer have to be postulated.. Eliminated failure events'
could include both initiating events and the assumed single failure postulated in current DBA
analyses. The licensee would be required to demonstrate using the plant PRA that the collective -~
frequency of design-basis sequences excluded from DBA analyses is small. Plant changes
proposed based on Alternatrve 1 would have to be consrstent wrth Regulatory Gurde 1. 174
gurdelmes s . : o :
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Alternative 2 would risk-inform the application of the single failure criterion to safety systems
based on their safety significance. A risk-informed process would be defined to categorize the
safety significance of all plant systems Taking advantage of current categorization processes,
this alternative would expand on the 10 CFR 50.69 approach. Various reductions in the -
requirements for redundancy for RISC-3 (safety -related, low safety srgnrfrcance) components
would be considered. .

Alternative 3 is a more systematlc approach to evaluatrng relrabuhty requrrements that
recognizes the importance of diversity as well as redundancy in assuring high reliability. It
would provide quantitative measures of the reliability that has been achieved. More redundancy
and diversity would be required in response to more frequent events, and less in response to
infrequent events. Licensees would choose target reliability values for each safety function
(typically at the train level), and would show that these targets satisfy the functional objectrves
and the top-level objectives (CDF and large early release frequency). Each safety function
would be analyzed using the PRA to show that the function-level reliability target is met. -
Methods would have to be developed to define the concept of “noncompliance” with set
reliability targets. This is a generic challenge for performance-based requirements. -

The resources requrred for Alternatrves 1, 2, and 3 are more substantial than proceeding with
the current approach, but more systematic approaches could lead to a greater coherency in’
requirements. As the staff has noted, other alternatives are possible, and not all the technical
and implementation difficulties with these alternatives have been addressed. For example
Alternatives 2 and 3, which focus on the role of the single failure criterion in mcreasrng reliability,
may have to address the resulting impact on the role of the single failure criterion in DBAs.
Thus Alternatives 2 and 3 may not be independent of Alternative 1 or some variation of it.
Because of the preliminary nature of the work; the staff does not recommend any particular
alternative at the present trme We concur wrth the staff that such a selectlon would be

premature.

The staff has carried out this effort in response to the SRM without sufficient input from
stakeholders. Before further work is performed, the staff should seek additional stakeholder
input to determine if there is sufficient benefit to justify the resources that will be needed to
proceed with development beyond that needed for the baseline alternative. As directed in the
SRM dated May 9, 2005, the Office of Nuclear Regulatory Research will work with the Office of
Nuclear Reactor Regulation to develop a formal program plan to make a risk-informed,
performance-based revision to 10 CFR Part 50. We agree with the staff that any follow-up
activities to risk-inform the single failure criterion should be rncluded and prioritized i in this

program plan.

- Sincerely,
S iban b tentle,

Graham B. Wallis
Chairman
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

June 10, 2005

Mr. Luis A. Reyes’ B
Executive Director for Operations
U.S. Nuclear Regulatory Commission
Washmgton DC 20555- 0001

'SUBJECT:  DRAFT FINAL NUREG/CR-6850, "EPRUNAC-RES FIRE PRA
" METHODOLOGY FOR NUCLEAR POWER FACILITIES"

Dear Mr. Reyes: ~

During the 523™ meeting of the Advrsory Committee on Reactor Safeguards June 1-3,
2005, we met with representatives of the NRC staff and Electric Power Research
Institute (EPRI) to discuss the draft final NUREG/CR-6850, “EPRI/NRC-RES Fire PRA "
Methodology for Nuclear Power Facilities.” Our Subcommittee on Fire Protection also
reviewed this matter during its meetrng on May 4 2005 Dunng our revnew, we had the
benefit of the documents referenced ‘

CONCLUSIONS AND RECOMMENDATIONS

1. NUREG/CR-6850, "EPRI/NRC RES Flre PRA Methodology for Nuclear Power
Facilities,” will be useful to both the mdustry and the staff and should be issued.

2. Full-scope pilot fire probablllstrc risk assessments (PRAs) based on the
procedures and methods in NUREG/CR-6850 should be completed, and the’
insights provided by these applrcatlons should be used to enhance the
methodology -

R T T S ST

3. Efforts should contmue to further ldentlfy, quantlfy and document remamlng f|re. o
PRA uncertarntles ' : ST

DlSCUSSION

The NRC Ofﬂce of Nuclear Hegulatory Research (RES) and EPRI have completed a -

- cooperative program to consolidate the fire PRA research and development activities,
conducted over the past few years, into a single state-of-the-art methodology for fire
PRA. The results, documented in NUREG/CR-6850, provide a structured framework for
the overall analysis as well as specific recommended practices to address key aspects

“of the analysis. This work was conducted under the terms of an EPRI/RES
memorandum of understanding and an accompanying fire research addendum.
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While the primary objective of the project was to consolidate state-of-the-art methods, in
many areas the newly documented methods represent a significant advancement over
those previously documented. Several new methods and approaches were developed.
These methods specifically address and resolve previously identified methodological
issues. The participants should consider publication of some of the more mnovat:ve
material in appropriate archival journals. . - R

At some nuclear plants, risk from fire-initiated accidents is commensurate with risk from
internal events. Despite the valuable contribution and advances in fire risk analysis -

described in NUREG/CR-6850, the body of knowledge and the tools supporting fire risk

analysis are still not comparable with the state-of-the-art PRAs for internal events.
- Further development of fire PRA methods is needed. Ultimately, internal events and fire ..
PRAs should be mtegrated

lndustry partlcrpants provrded an extensrve peer rewew of the pro;ect A peer-reyrew . o

panel was formed from the six nonpilot utility participants. Two nuclear plants -

participated as pilot plants and supported demonstration studles conducted by the -*

~ technical development teams. .RES and EPRI intended that these demonstration studies
would be complemented by full-scope fire PRAs at the pilot plants. Neither of the two - '
pilot pIants has completed its fire PRA. This represents a missed opportunity to gain
experience with the procedures and new approaches in NUREG/CR-6850. Full-scope -
pilot fire PRAs based on the procedures and methods in NUREG/CR-6850 should be
completed, and the insights provnded by these appllcatlons should be used to enhance

" the methodology. . Do \ : :

We have often emphasized the need for- thorough uncertainty analyses to support
“licensee and regulatory decisionmaking. NUREG/CR-6850 prescribes methods for. .
conducting these analyses as part of fire PRAs. Appendix V to Chapter 15 identifies -
uncertainty issues associated with each task in the methodology for conductlng afire -
PRA and suggests a strategy for addressing these uncertainties. While the uncertainties
in fire ignition frequencies and post-fire human rellablllty will be quantified, many of the
other uncertainties are to be relegated to a quality review rather than elucidated and -
made visible by estimation or analysis. Although a reasonable attempt has been made
to require the identification of the key sources of uncertainty, efforts should continue to -
develop new approaches to further ldentlfy, quantlfy and document the remamlng
uncertamtnes ST Lo S . R -
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A formal issue resolution process was incorporated into the project to ensure that
divergent technical views were fully considered. Although EPRI or RES could have
maintained separate positions, no such cases were encountered, and consensus was
reached. NUREG/CR-6850 will be useful to both the industry and the staff. We
commend the organizations and the individuals involved in the preparation of this
document.

Sincerely,

Soilgn BLille,

Graham B. Wallis
Chairman

REFERENCES T

1. EPRI/NRC-RES Fire PRA Methodology for Nuclear Power Facilities: Vol I:
Summary and Overview, Electric Power Research Institute(EPRI), Palo Alto, CA,
and U.S. Nuclear Regulatory Commission, Office of Nuclear Regulatory - '
Research (RES), Rockville, MD, EPRI-TR-1008239 and NUREG/CR-6850, Draft

Final, April 2005.

2. EPRI/NRC-RES Fire PRA Methodology for Nuclear Power Facilities: Vol 2:
Detailed Methodology, Electric Power Research Institute(EPRI), Palo Alto, CA,
and U.S. Nuclear Reguiatory Commission, Office of Nuclear Regulatory
Research (RES), Rockville, MD, EPRI-TR-1008239 and NUREG/CR-6850, Draft
Final. April 2005.
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D.C. 20555-0001

- June 14, 2005

Mr. Luis A. Reyes

Executive Director for Operations
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555-00001 .

SUBJECT:‘ lNTERlM LETTER: DRAFT SAFETY EVALUATION REPORT ON GRAND
GULF EARLY SITE PERMIT APPLICATION

Dear Mr. Reyes:

During the 523“’ meetrng of the Advrsory Commlttee on Reactor Safeguards (ACRS) June 1-3, -
2005, we met with representatives of the NRC staff and System Energy Resources, Inc.
(SERI), the applicant for an early site permit (ESP) for the Grand Gulf site, and discussed the
application and the NRC staff's draft Safety Evaluation Report (SER). This matter was also
discussed during the meeting of our Early Site Permit Subcommittee on May 16, 2005. We are
conducting our review of early site permit applications to fulfill the requirement of 10 CFR 52.23
that the ACRS report on those portions of an ESP application that concern safety. We had the
benefit of the documents referenced. v -

CONCLUSION AND RECOMMENDATION

The staff has prepared a quality draft SER of the SERI application for the Grand Gulf early site
permit. The draft SER should be augmented with a more complete exposition on threats posed
by transportation accndents on the nver adjacent to the proposed site.

DISCUSSION

The SERI application is the second early site permrt applrcatron we have reviewed. At the time
of our review, 23 items remained under discussion between the staff and the applicant. We ~
determined that none of these open i items precluded our revrew of the apphcatron and the draft o

SER for the purpose of preparrng thrs interim report. -

SERI seeks a site permrt for areactor or a set of reactor modules of total power up to 4300
MW,, on a site adjacent to the current Grand Gulf Nuclear Power Station Unit 1, a BWR/6 with
a Mark [l containment. With the additional unit or modules, the total nuclear generating
capacity would be 8600 MW,,. The Grand Gulf srte had prevrously been approved for two unrts,
but the second umt was never completed o o e

o 41 ;' Nature of the Proposed Site
The proposed site is Iocated on the eastern side of the Mississippi River about 25 miles south
of Vicksburg, Mississippi. The site is quite rural in nature. There is little industrial activity near

the site and no nearby mlhtary bases. There is a natural gas pipeline somewhat more than 4
miles from the site.
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The nearest major airport is at Jackson, Mississippi, about 65 miles from the proposed site. Air
traffic corridors near the site have been determined by the staff to pose no undue risk. There is
a highway 4%z miles from the site. The principal ground tranSportation hazard, however, is
thought to involve the delivery of hydrogen to the site for use in the currently operatlng bomng
water reactor. : :

There is, of course, an important river transportation corridor 1.1 miles_ from the site. The staff
should provide a more explicit characterization of the proposed site in terms of accidents on the
river. The staff needs to augment the treatment of explosion and fire events with a discussion of
the potential for accidents involving release of toxxc chemlcals such as chlonne and ammonia.’

. Populatlon in the Vicinity of the Site

The permanent population around the site is low. The nearest town, Port Gibson, Mrss15srpp|
-~ is about 6 miles away and has a population of about 1750. The nearest population center,
Vicksburg, Mississippi, is 25 miles to the north and has a current population of 27,000. _
Projected populatron growth in the area to year 2070 is expected to be small, perhaps less than
'20%. . . c . , . _ a

.’ Geology and Seismicity of the Site

The proposed site is located on consolidated river sediments. Geologlcal mvestlgatlons show
no evidence of significant ground deformations for at least the last 500,000 years and perhaps
for the last 5 million years. Salt domes in the area are 6 and 8 miles from the proposed reactor -
Jocation. )

The site is in an area of little seismic activity. The nearest hlstorioal seismic event occurred
more than 25 miles away. The limiting earthquake source is the New Madrid seismic zone over
200 miles away. SERI has undertaken a probabilistic seismic hazard analysis that takes into
account recent revisions made by the U.S. Geological Survey to the frequencies and intensities
of events in the New Madrid seismic center. The analysis also considers the possibility of |
seismic activity along the su5pected faults on the Saline River which may not be capable faults h
The proposed site is a deep soil site (bed rock is at a depth of about 10,000 feet). SERI has -
done sufficient characterization of the site to produce analyses of the soil amplification factors
" The probabilistic seismic hazard curve developed for the site is bounded by the design safe
shutdown earthquake curves adopted in the plant parameter envelope developed by SERI

. Meteorology

Weather at the proposed site is mild relative to many reactor sites. Vigorous storms such as
hurricanes and tornados are the principal weather threats. SERI and the staff have used
 historical information to characterize these and other weather features of the site. We note that
the staff has done a good job critically reviewing and correcting the applicant’s historical
weather data. We continue to question the defensibility of the methods used by the staff and
the applicant to prognosticate the weather at the site over the next 65 years based juston-
historical frequencies of severe weather events. At the very minimum, staff should review "
current literature on possible changes in weather in the upper Gulf of Mexrco to be conf' dent

that the methods used for weather predictions are defensible.
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Flooding is a concern about the site given its location adjacent to a major river. The proposed
reactor site is, however, on a “bluff” some 65 feet above the normal river levels. Land on the
opposne bank of the river is more easily flooded and it is expected, therefore, that river flooding
is not a significant threat to the site. Local, onsite flooding will have to be addressed if the
permit is granted and a decision is made to construct a power plant on the site.

° Emergency Plans

‘The applicant has elected to submit for review just the “major features” of emergency planning
for the proposed site, as is allowed by the regulations. These major features appear adequate

should a new plant be built on the site.

We conclude this report by noting that the staff's draft SER is comprehensive, and, though
lengthy, is a well constructed, readable document.

Sincerely,

Sibian B,

Graham B. Wallis

Chairman
References:
1. U.S. Nuclear Regulatory Commission, Draft Safety Evaluation Report, “Safety

Evaluation of Early Site Permit Application in the Matter of System Energy Resources,
inc., a Subsidiary of Entergy Corporation, for the Grand Gulf Early Site Permit Site,”

Apnl 2005.

2. System Energy Resources, Inc., Grand Gulf Early Site Permit Application, Revision 0,
October 2003. ’

3. U.S. Nuclear Regulatory Commission, Review Standard, RS-002, “Processing
Applications for Early Site Permit Applications,” May 3, 2004.
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D.C. 20555-0001

June 14, 2005

Mr. Luis A. Reyes .
Executive Director for Operatlons
U.S. Nuclear Regulatory Commission
Washmgton DC 20555- 0001

'SUBJECT. DRAFT FINAL REGULATORY GUIDE, “RISK—INFORMED PERFORMANCE-
" BASED FIRE PROTECTION FOR EXISTING LIGHT-WATER NUCLEAR

POWER PLANTS" .

Dear Mr. Reyes:

During the 523" meeting of the Advusory Commlttee on Reactor Safeguards ‘June 1-3, 2005,
we met with representatives of the NRC 'staff to review the draft final Regulatory Guide, “Risk-
Informed, Performance-Based Fire Protection for Existing Light-Water Nuclear Power Plants,”
which endorses, with certain exceptions, the Nuclear Energy Institute (NEI) document

NEI 04-02, “Guidance for implementing a Risk-Informed, Performance-Based Fire Protection
Program Under 10 CFR 50.48 (c).” Our Subcommittee on Fire Protection met with
representatives of the NRC staff and NEI on May 17, 2005 to review this matter. During these
reviews, we had the benefit of the documents referenced.

CONCLUSIONS AND RECOMMENDATIONS
1. The Regulatory Guide should not be issued in its present .f'orm:
2. The acceptablhty of changes in a fire protection program that is based on the National

Fire Protection Association (NFPA) Standard 805 should be determmed usnng methods
consvstent with Regulatory Gu:de 1 174. ln partlcular S o

. The “initial fire modehng approach should not be used as an alternative to”

estimates of changes in core damage frequency (ACDF) and large early release '~

frequency (ALERF). Identification of a success path does not necessarily assure
that ACDF and ALERF are negligible (Section 5. 34.1 of NEI 04-02)

.- The staff should not endorse methods for evaluating ACDF and ALERF (Sectlon' |
5.3.5.1 of NEI 04-02) that are not based on a fire pl’ObablllSth risk assessment -

~ (PRA). .

3. NEI04-02 contains many statements that are inconsistent with the Commission’s policy
of promoting the use of PRA methods. In the Regulatory Guide, the staff should make it
clear that it does not endorse such statements . o

4, The staff should ensure that the parts of NEI 04-02 that it endorses use correct
methodology and language.
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BACKGROUND

. NFPA issued a performance-based standard for fire protection for light-water reactors (LWRs) in
2001 (NFPA 805). This standard specifies the minimum fire protection requirements for existing
LWRs and offers the choice of a “deterministic” and a “performance-based” methodology for
determining fire protection features and demonstrating that nuclear safety performance cntena '

are met.

Effective July 16, 2004, the Commission amended its fire protectron reqmrements in 10 CFR

50.48 to add 10 CFR 50.48(c), which incorporates the 2001 edition of NFPA 805 by reference, -

with certain exceptlons Section 50.48(c) allows licensees to voluntarily adopt and maintain a -

- fire protection program that meets the requirements of NFPA 805 as an altemative to meeting
the requirements of 10 CFR 50.48(b). Adopting NFPA 805 requires the submission of a license

amendment request to the NRC. -

NEI has worked with representatrves of the industry and the NRC staff to develop |mplementrng _
guidance for the specific provisions of NFPA 805 and 10 CFR 50.48(c). In April 2005, NEI e
published this guidance as NEI 04-02, Revision 0. The Regulatory Guide endorses NEI 04-02 o
with certain exceptions, and offers gurdance to Ilcensees in meeting the Commission’'s = -

requrrements
DISCUSSION

The Regulatory Guide endorses the guidance provided in NEI 04-02 regardlng the transitionto
an NFPA 805-based fire protection program. This transition process is essentlally deterministic.
It “brings forward" a significant portion of the existing licensing basis to the new NFPA 805- -
based licensing basis and adds some new requirements, such as one for lnvestlgatlng fires
occurring during non-power operatlonal modes. -

After this transrtron phase NFPA 805 requires that any request for changes to the approved fire
protection program be risk-informed. Paragraph 2.4.4 of NFPA 805 states: “The evaluation’
process shall consrst of an rntegrated assessment of the acceptability of risk, defense-in-depth,
and safety margins.” Paragraph 2.4.3.1 states further that: “The PSA [probabilistic safety
assessment] evaluation shall use core damage frequency (CDF) and large early release
frequency (LERF) as measures for risk.” Regulatory Guide 1.174 provides gurdance and
acceptability criteria for |mplementrng a risk-informed approach to changes in the licensing
basis, including changes in the fire protection program. This is acknowledged in Section 5.3.5
of NEI 04-02. However NEI 04-02 deviates from Regulatory Gurde 1 174 by appeanng to
allow:”

. Demonstration of the exrstence of a success path as an altemnative Vto an
assessment of the change in nsk (Section 5 3. 4 1)

. Rrsk-mformed Judgments to be made about the acceptabrlrty of changes

" without a defensible assessment of the CDF and LERF of the plant -
f'_(Sect|on 5 3 5 1) S L ‘ _
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NEI 04-02 includes an approach based on the concepts of a Maximum Expected Fire Scenario
and Limiting Fire Scenario (Figure 5-1 and Section 5.3.4.1). Figure 5-1 suggests that this
approach is intended to simplify the calculation of ACDF and ALERF in some cases. The -
statement in Section 5.3.4.1 that “This approach eliminates the need for additional risk.
assessment because it effectively demonstrates that target damage does not occur and that a
success path remains free of fire damage”1 suggests that NEI 04-02 is confusing the '
identification of a success path with an estimate that ACDF and ALERF are small. Even when it
can be demonstrated that a success path free of fire damage exists, a proposed change may
result in ACDF and ALERF that exceed the guidelines in Regulatory Guide 1.174. The staff
should state in the Regulatory Guide that it is unacceptable to interpret Section 5.3.4.1 of NEI
04-02 in a way that confuses the identification of a success path free of fire damage with a
demonstration that ACDF and ALERF are small

While the use of snmpllfled calculatlons can be acceptable the definitions of the Maxnmum
Expected Fire Scenario and Limiting Fire Scenario in NFPA 805 and NEI 04-02 are sometimes
contradictory and confusing. The Regulatory Guide should be revised to provide definitions of
the Maximum Expected F|re Scenarlo and leltlng Fire Scenano that are acceptable

Comparison of the Maximum Expected Fire Scenario and lemng Fure Scenario is supposed to
determine whether sufficient margin exists to assume that fire damage is negligible and
therefore the change is acceptable. The Regulatory Guide should note that the definition of
sufficient margin should include the uncertainties in the fire model being used in the analysis.

The staff should ensure that the parts of NEI 04-02 that it endorses use correct methodology
and language. For example, Section 5.3.5.1 states: “If the ACDF satisfies the ALERF
acceptance criteria, a specific assessment for ALERF is not required.” This statement
erroneously assumes that the relationship between ACDF and ALERF is the same as that
between CDF and LERF. Another example of confused logic is the following: “If the fire-induced
consequences do not disable the containment isolation function, then the ALERF criterion can
be considered satisfied"-(NEI 04-02, Section 5.3.5.1).

We look forward to reviewing the revised Regulatory Guide.

Sincerely,

Goban b Ll

Graham B. Wallis
Chairman

! Statements such as this one are also inconsistent with the stated policy of the Commission that “the use of PRA
technology in NRC regulatory activities should be increased to the extent supported by the state-of-the-art in PRA
methods and data...
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UNITED STATES
NUCLEAR REGULATORY.COMMISSION

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

July 7, 2005

MEMORANDUM TO: Luis A. Reyes
Executive Dire%
FROM: John T. Larkins, &ecu )e’Director
Advisory Committee on Reactor Safeguards

SUBJECT: PROPOSED RULEMAKING TO AMEND 10 CFR PARTS 19 AND
20: COLLECTION, REPORTING, AND LABELING
REQUIREMENTS, AND CLARIFICATION OF DOSE
DETERMINATION METHODOLOGY

During the 524" meeting of the Advisory Committee on Reactor Safeguards, July 6-8,

. 2005, the. Committee considered a proposed rule to amend the requirements for radiation
exposure related to the collection, reporting, and labeling of information and the dose
determination methodology in 10 CFR Parts 19 and 20. The Committee decided not to review
it. The Committee has no objection to the staff’s proposal to issue this proposed rule for public

comment.

Reference:
Memorandum dated July 6, 2005, from Catherme Haney, Program Director, Policy and

Rulemaking Program, Office of Nuclear Reactor Regulation, to John T. Larkins, Executive
Director, Advisory Committee on Reactor Safeguards, Subject: Proposed Rulemaking to
Amend 10 CFR Parts 19 and 20: Coliection, Reporting, And Labeling Requnrements and
Clarification of Dose Determination Methodology

cc: A. Vietti-Cook, SECY
W. Dean, OEDO
J. Dixon-Herrity, OEDO
D. Matthews, NRR
M. Crutchley, NRR
C. Haney, NRR
S. Schneider, NRR
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" UNITED STATES - .
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

July 7, 2005
MEMORANDUM TO: Luis A. Reyes
~ Executive Director ions
FROM: John T. Larkins}/ e irector

Advisory Committee on Reactor Safeguards

SUBJECT: PROPOSED GENERIC LETTER 2005-XX, “IMPACT OF POTENTIALLY
DEGRADED HEMYC/MT FIRE BARRIER MATERIALS ON
COMPLIANCE WITH APPROVED FIRE PROTECTION PROGRAMS”

During the 524™ meeting of the Advisory Committee on Reactor Safeguards, July 6-8,
2005, the Committee considered the proposed Generic Letter 2005-XX, “Impact of Potentially
Degraded HEMYC/MT Fire Barrier Materials on Compliance with Approved Fire Protection
Programs.” The Committee plans to review the draft final version of this Generic Letter after
reconciliation of public comments. The Committee has no objection to the staff’s proposal to
issue the proposed Generic Letter for public comment.

Reference:
Memorandum dated June 9, 2005, from Brian W. Sheron, Associate Director for Project

Licensing and Technical Analysis, NRR, to John T. Larkins, Executive Director, ACRS, Subject:
Request for the Advisory Committee on Reactor Safeguards (ACRS) to Defer Initial Review of
the Proposed Draft Generic Letter Entitled, “Impact of Potentially Degraded HEMYC/MT Fire
Barrier Materials on Compliance with Approved Fire Protection Programs,” (ADAMS Accession
No. ML051510350). '

cc: A. Vietti-Cook, SECY S. Weerakkody, NRR

W. Dean, OEDO D. Frumpkin, NRR
J. Dixon-Herrity, OEDO A. Markley, NRR
J. Lyons, NRR A. Lavretta, NRR
J. Hannon, NRR ~ M. Crutchley, NRR
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: UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

July 7, 2005

'MEMORANDUM TO: Luis A. Reyes

Executive Dlrectom‘
FROM: John T. Larkins, Ex&cutive Direcior

" Advisory Committee on Reactor Safeguards

- SUBJECT: PROPOSED GENERIC LETTER 2005-XX, “INACCESSIBLE OR
UNDERGROUND CABLE FAILURES THAT DISABLE ACCIDENT
MITIGATION SYSTEMS”

During the 524™ meeting of the Advisory Committee on Reactor Safeguards,- July 6-8,
2005, the Committee considered the proposed Generic Letter 2005-XX, “Inaccessible or
Underground Cable Failures that Disable Accident Mitigation Systems.” The Committee plans
to review the draft final version of this Generic Letter aﬁer reconciliation of public comments.

The Committee has no objection to the staff's proposal to issue the proposed Generic Letter for

public comment.

Reference: '

Memorandum dated June 21, 2005 from Michael E. Mayfield, Director, Division of Engineering,
NRR, to John T. Larkins, Executive Director, ACRS, Subject: Request to Advisory Committee
on Reactor Safeguards (ACRS) for Review of Draft Generic Letter 2005-XX, “Inaccessible or

Underground Cable Failures that Disable Accident Mmgatlon Systems”

cc: A. Vietti-Cook, SECY
W. Dean, OEDO
J. Dixon-Herrity, OEDO
M. Mayfield, NRR
M. Crutchley, NRR
J. Calvo, NRR
R. Jenkins, NRR
T. Koshy, NRR
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oo 'UNITED STATES 4
NUCLEAR REGULATORY COMMISSION .
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

July 7, 2005

MEMORANDUM TO: Luis A. Reyes

, Executive Dirz%\iﬁ;
FROM: ~JohnT. Larkins,’é e Director
. Adv_isory Committee on Reactor Safeguards

SUBJECT: : PROPOSED REVISION TO STANDARD REVIEW PLAN
SECTION 6.5.2, “CONTAINMENT SPRAY AS A FISSION
PRODUCT CLEANUP SYSTEM"

During the 524™ meeting of the Advisory Committee on Reactor Safeguards, July 6-8,
2005, the Committee considered draft Revision 3 to Section 6.5.2, “Containment Spray as a
Fission Product Cleanup System,” of NUREG-0800, “Standard Review Plan.” The Committee
decided not to review it. The Committee has no objection to the staff’'s proposal to issue this
revision. .

Reference: _

Memorandum dated June 9, 2005, from Michael E. Maytield, Director, Division of Engineering,
Office of Nuclear Reactor Regulation, to John T. Larkins, Executive Director, Advisory
Committee on Reactor Safeguards, Subject: Review of Proposed Revision to Standard Review
Plan Section 6.5.2, “Containment Spray as a Fission Product Cleanup System”

cc: A. Vietti-Cook, SECY
W. Dean, OEDO
J. Dixon-Herrity, OEDO
M. Mayfield, NRR
M. Crutchley, NRR
S. Koenick, NRR
K. Parczewski, NRR
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

July 8, 2005

MEMORANDUM TO: Luis A. Reyes
Executive Direc‘:‘t%eraﬂo »
FROM: John T. Larkins, é/xecu e ;Sirector
: Advisory Committee on Reactor Safeguards

SUBJECT: PROPOSED REGULATORY GUIDE (DG)-1128, “CRITERIA FOR
ACCIDENT MONITORING INSTRUMENTATION FOR NUCLEAR -
POWER PLANTS” (REVISION 4 OF REGULATORY GUIDE 1.97)

During the 524" meeting of the Advisory Committee on Reactor Safeguards, July 6-8,
2005, the Committee considered the proposed Regulatory Guide DG-1128, “Criteria for
Accident Monitoring Instrumentation for Nuclear Power Plants.” The Committee plans to review
the draft final version of this Regulatory Guide after reconciliation of public comments. The
Committee has no objection to the staff’s proposal to issue the proposed Regulatory Guide
DG-1128 for public comment.

Reference: v

Memorandum dated June 30, 2005, from Richard J. Barrett, Director for the Division of
Engineering Technology, RES, to John T. Larkins, Executive Director, ACRS, Subject:
Proposed Regulatory Guide (DG)-1128, “Criteria for Accident Monitoring Instrumentation for
Nuclear Power Plants” (Revision 4 of Regulatory Guide 1.97), (ADAMS Accession No.
ML051730634). . 4

cc: A. Vietti-Cook, SECY
W. Dean, OEDO
J. Dixon-Herrity, OEDO
R. Assa, RES
R. Barrett, RES
M. Evans, RES
G. Tartal, RES
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

July 15, 2005

The Honorable Nils J. Diaz

Chairman R
U.S. Nuclear Regulatory Commrssron
Washrngton DC 20555-0001

'SUBJECT: ASSESSMENT OF THE QUALITY OF THE NRC RESEARCH PROJECTS

Dear Chairman Diaz: =

In its April 25 2005 Staff Requrrements Memorandum the Commission requested the ACRS to

“provide the Commission a list of research projects it intends to review in the short term as part
of its assessment of research quality, with an indication of the methodology the Commrttee will
use for the reviews.” This report responds to this Commrssron request

Throughout its history, an essential activity of the ACRS has been revrewmg the research
sponsored by the NRC. Currently, we conduct review of research in four ways:

° Review of researCH'eo:r{ducfed in suppert of specific regulatory activities
e Episodic review of paﬁicularly important ongoing reseafeh.

e Biennial review of the technical and programmatic aspects of the overall reactor
safety research program

e Review of the qﬁaiity" of selected research projects

Our assessments of supporting research and eprsodrc review of significant ongoing research
are discussed in individual reports. Our biennial review of the overall reactor safety research
program is provided in a report to the Commlssron (successrve volumes of NUREG 1635)

We have recently undertaken the in-depth assessment of the quahty of selected research
projects in response to a request from the Director of the Office of Nuclear Regulatory

Research (RES). The Director requested us to do these reviews to meet the requirement of the
Government Performance and Results Act (GPRA) that there be an independent quality review -
of Government-sponsored research. This independent review is requrred to include quantitative
assessments so that research sponsors can demonstrate improvements in research quality

over the years. We have undertaken this review in partial fulfiliment of the role we assumed
when we replaced the Nuclear Safety Research Review Committee as directed by the
Commission. . R

During'fie'del ?ear (FY) 20'04; we conducted a trial review of the quality of selected research
projects. Based on the outcomes of this trial review, we have established the following review

process:
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e RES submits to us a list of research projects that are candidates for review because - |

they have reached sufficient matunty that meaningful technical review can be
conducted.

o We select a maximum of four projects for detailed review in the fiscal year 7

e A panel of three ACRS members is established to assess the quallty of each
research project.

e The pane! follows the guidance developed by the ACRS full Committee in -
conducting the technical review. This guidance is discussed further below. -

e Each panel assesses the quality of the aSsigned research project and preSents an

.- oral and a written report to the ACRS full Committee for review. This rewew IS to
. ensure unlformlty in the evaluations by the vanous panels ~ )

Vit

o The Commlttee revrses these reports and provndes them promptiy to the cognrzant v
research manager, as appropnate L

° The Commrttee submrts an annual summary report to the RES Dlrector
The definition of quality research we have adopted includes two major charactenstrcs:
e Results meet the objectives . |
® Documentation of research results and methods is adequate
The first of these major characteristics is weighted 75% in the scoring' of the work. The
documentation characteristic is weighted 25%. The measures and assoclated welghts within
the frrst characteristic are:
. .,Justmcatron of major assumptions (112%)
3 Sodndness of'technical approach and results (52%) '
e Uncertalntles and sensmvmes addressed (11%) |
The measures and werghts wrthm the general category of documentatron are :
e Clanty of presentatlon (16%) L ' .
° ldentmcatron of major assumptrons (9%) "
These measures and associated welghts for assessing the quality of research projects were ~ -
defined by the ACRS full Committee and are addressed explicitly in the reports of the revrew
panels. Scoring is based on a 10-point scale. A score of five is assrgned to sound,

professional performance of research. Exceptional performance is required to raise scores
above this standard. Identifiable deficiencies must be cited to justify lower scores. R
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In our FY 2004 trial review, we assessed the quality of the following research projects:

Effects of chemical react|ons on head loss in debris beds that may block sump
screens

Experimental studies of loss-of-coolant accident generated debris accumulation and
head loss on sump screens

Improvements to the MACCS computer code, plume model adequacy

We submitted a summary report of our review of' these research projects to the RES Director
on November 18, 2004.

During FY 2005, we are assessing the quality of the research projects associated with:

Standardized Plant Analysis Risk (SPAR) mode! development program
Thermal-hydraulic experiments at the Pennsylvania State University

Steam generator tube integrity research being performed at the Argonne National

- Laboratory

A fourth research project on reactor containment performance being conducted at Sandia
National Laboratories will be evaluated later in the year, once a particularly pivotal report on the
research becomes available. We plan to submit a summary report on our quallty review of
three research projects to the RES Dlrector in the fall of 2005.

Sincerely,

Sibse Bl

Graham B. Wallis

Chairman
References:
1. U.S. Nuclear Regulatory Commission, “Staff Requirements Memorandum (SRM),
April 7, 2005 Meeting with the Advisory Committee on Reactor Safeguards (ACRS),”
April 25, 2005.

Letter dated November 18, 2004, from Mario V. Bonaca, Chairman, ACRS, to Carl J.

Paperiello, Director, Office of Nuclear Regulatory Research, NRC, Subject: ACRS
Assessment of the Quality of Selected NRC Research Projects.
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. UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

July 15, 2005 -

Mr. Luis Reyes

Executive Director for Operations
U.S. Nuclear Regulatory Commission
Washington DC 20555-0001

Dear Mr. Reyes:

SUBJECT: PROPOSED REVISION 2 TO REGULATORY GUIDE 1.152, “CRITERIA
FOR USE OF COMPUTERS IN SAFETY SYSTEMS OF NUCLEAR

POWER PLANTS”

During the 524" meeting of the Advisory Committee on Reactor Safeguards on
. July 6-8, 2005, we reviewed the proposed Revision 2 to Regulatory Guide 1.152.
During this review, we had the beneflt of discussions WIth the NRC staff and of the

documents referenced

RECOMMENDATION | o

Revision 2 to Regulaiory Guide 1.1‘52; s:.ho‘uld. be iseded.
DISCUSSION

The current Regulatory Guide 1.152, Revision 1, endorses IEEE Std. 7-4.3.2-1993,
“IEEE Standard Criteria for Digital Computers in Safety Systems of Nuclear Power
Generating Stations.” This standard has been updated as IEEE Std. 7-4.3.2-20083 to
address advances in computer technology. The proposed Revision 2 to Regulatory -
Guide 1.152 endorses the updated IEEE standard (excluding its annexes) and provndes
guidance on cyber security, which is not addressed in the IEEE standard.

Durlng the public comment period, the staff received 20 comment letters. We agree

with the staff's resolution of these comments. Several commenters objected to the
inclusion of guidance on cyber security in the regulatory guide and argued that the staff
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should wait until the industry or technical societies develop relevant guidance. The

- staff responded that they believe such guidance is several years away. Due to the
increasing use of digital systems at nuclear power plants, the staff has chosen to
address cyber security without further delay. The staff is actively involved in industry
activities in this area and plans to revise the regulatory guide when an rndustry standard
becomes available. We agree with the staff’s position on this matter.

. Srncerely,

Graham B Walhs
- Chairman -

References:

1. Memorandum from-Richard J. Barrett Director, Division of Engineering
Technology, Office of Nuclear Regulatory Research, to John T. Larkins, -
Executive Director, Advisory Committee on Reactor Safeguards “Regulatory -

- Guide 1.152, Revision 2, “Criteria for Use of Computers in Safety Systems of
Nuclear Power Plants,” May 31, 2005. (ADAMS #ML051290100)

2. IEEE Power.Engineering Society, “|EEE Standard Criteria for Digital Computers
in Safety Systems of Nuclear Power Generatlng Statlons IEEE Std. 7-4. 3 2-
2003, December 19, 2003. - ,
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
- WASHINGTON, D. C. 20555

~July 18, 2005

The Honorable Nils J. D|az

Chairman -
U.S. Nuclear Regulatory CommrssnonA

'Washlngton DC 2005-0001

SUBJECT: REPORT ON THE SAFETY ASPECTS OF THE LICENSE RENEWAL
APPLICATION FOR THE DONALD C. COOK NUCLEAR PLANT, UNITS 1 AND 2

Dear Chairman Diaz:

During the 524" meetmg of the Advisory Committee on Reactor Safeguards, July 6-8, 2005, we
completed our review of the license renewal application for the Donald C. Cook Nuclear Plant
(CNP), Units 1 and 2, and the final Safety Evaluation Report (SER) prepared by the NRC staff.
Our Plant License Renewal Subcommittee also reviewed this matter during a meeting on
February 9, 2005. During these reviews, we had the benefit of discussions with representatives
of the NRC staff and Indiana Michigan Power Company, the applicant. We also had the benefit
of the documents referénced. This report fulfills the requirements of 10 CFR 54.25 that the
ACRS revrew and report on all Ircense renewal applications.

CONCLUSION AND RECOMMENDATION
1. The programs commltted to and establrshed by the apphcant to manage age-related
degradation provide reasonable assurance that CNP Units 1.and 2 can be operated in

accordance with their current licensing basis for the period of extended operation without
undue risk to the health and safety of the public.

2. The Indiana Mlchrgan Power Companys appllcatlon for renewal of the operatmg
- licenses for CNP Unlts 1 and 2 should be approved ,

BACKGROUND AND DISCUSSION *

CNP Unlts 1and 2 are Westinghouse pressunzed water reactors with ice condenser
containment buildings. Licensed power output is 3304 MW1 for Unit 1 and 3468 MWt for Unit 2.

The Indiana Michigan Power Company requested renewal of the operating licenses of Units 1

and 2 for 20 years beyond their current hcense terms WhICh explre on October 25 2014 and
December 23, 2017 respectlvely - L R :

In the final SER, the staff documented its review of the license renewal application and other

information submiitted by the applicant and obtained during the staff's audits and inspections at
the plant site. The staff reviewed the'co’mpleteness of the applicant'’s identification of structures,
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. - _'2_;: "

- systems, and components (SSCs) that are within the scope of license renewal; the integrated
plant assessment process; the applicant's identification of plausible aging mechanisms
associated with passive, long-lived components; the adequacy of the applicant’s aging
management programs; and the identification and assessment of time-limited aging analyses
(TLAAS). '

The CNP application demonstrates consistency wrth or justifies deviations from the
__approaches specified in the Generic Aging Lessons Learned Report

During its review, the staff identified several components that should have been included tn the

scope of license renewal. The applicant brought them into scope. With these inclusions, the
staff concluded that the applicant's scoping and screening processes have successfully
identified the SSCs within the scope of license renewal and subject to an aging management
review. We agree. :

The applicant performed a comprehensive aging management review of all SSCs within the
scope of license renewal. The application contains descriptions of 46 aging management -

programs for license renewal, including existing, enhanced, and new programs. We agree with o
the staff's conclusion that these programs are adequate and consrstent with accepted practlces .

“for aglng management

To be effectlve, the agrng management programs need to be appropnately |mplemented
During the aging management program inspections, the staff found that walkdowns performed .

as part of the System Walkdown Program were not conducted quarterly as stated in the license .. ..

renewal application. Also, the applicant noted that it had not evaluated two coupons from the .
Boral Surveillance Program. This program monitors the performance of absorber materials in
" the spent fuel pool by periodically measuring the physical and chemical properties of coupon
samples that receive a higher radiation dose than the functional boral panels. The apphcant
has implemented corrective actrons to ensure that the commitments will not be missed in the

- future.-

The applicant identified and reevaluated systems and components requiring TLAAs for 20 more
years of operation.. Analyses of reactor vessel neutron embrittlement (upper shelf energy,
pressurized thermal shock screening criteria, and pressure-temperature limits) performed by the
applicant and independently verified by the staff demonstrate that the limiting reactor vessel
beltline materials will satisfy the acceptance criteria for the period of extended operation. - -

The applicant showed that the current fatigue analysis of the ice condenser lattice frame, which .-
conservatively assumes 400 operating basis earthquakes bounds 60 years of operation. This
analysis also bounds the effects of loads due to temperature fluctuations. The Structures
Monitoring Program manages aging of this structure. .Operating experrence indicates that the
lattice frame is not subject to significant age-related degradation. .

The final SER documents the closure of confirmatory items addressing fatigue of Class1 . ..
components. These confirmatory.items were closed by the apphcants commitments to perform
additional actions to address fatrgue of the auxiliary spray line piping and envrronmentally
assisted fatigue of the pressurizer surge line, safety injection nozzles, charging nozzles, and
residual heat removal line. These commltments will ensure that the effects of fatlgue are
appropriately managed. :
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Reactor vessel head inspections identified flaw indications in two nozzle penetrations of Unit 2.
Weld repairs were performed. No leakage was identified in the reactor vessel head
penetrations of Unit 1. Both reactor vessel heads are scheduled for replacement by 2007.
Inspections of bottom-mounted instruméntation nozzles in both units have not identified any
leakage, and the applicant has committed to follow the recommendations the industry is
developing for aging management of Alloy 600 components.

No issues related to the matters described in 10 CFR 54.29(a)(1) and (a)(2) preclude renewal of

“"the operating licenses for CNP Units™  and 2. Thé& programs tommitted to'and established by ™ =

the applicant provide reasonable assurance that CNP Units 1 and 2 can be operated in
accordance with their current licensing basis for the period of extended operation without undue
risk to the health and safety of the public. The application for renewal of the operating licenses
for CNP Units 1 and 2 should be approved.

Sincerely

Sl Bttt

Graham B. Wallis

Chairman

References

1. Indiana Michigan Power Company, “Donald C. Cook Nuclear Plant License Renewal
Application,” October 2003

2. U.S. Nuclear Regulatory Commission, “Safety Evaluation Report Related to the License
Renewal of the Donald C. Cook Nuclear Piant, Units 1 and 2,” May 2005

3. U.S. Nuclear Regulatory Commission, “Safety Evaluation Report with Open Items
Related to the License Renewal of the Donald C. Cook Nuclear Plant, Units 1 and 2,”
December 2004

4. U.S. Nuclear Regulatory Commission, “Donald C. Cook Nuclear Power Plant Unlts 1

and 2 NRC License Renewal Scoping/Screening Inspection Report 05000315/2004003

(DRS); 05000316/2004003 (DRS),” June 22, 2004
5. U.S. Nuclear Regulatory Commission, “D.C. Cook Nuclear Power Plant, Units 1 and 2

NRC Aging Management Program Inspection Report No. 05000315/2004013 (DRS);
05000316/2004013 (DRS),” January 10, 2005
6. Information Systems Laboratories, Inc., “Audit and Review Report for Plant Agmg
* Management Reviews and Programs, Donald C. Cook Nuclear Plant, Units 1 & 2,”

September 22, 2004
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_ UNITED STATES -
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

July 18, 2005

The Honorable Nlls J. Dlaz

Chairman ' :
U.S. Nuclear Regulatory Commrss:on
Washington, D.C. 20555 0001

SUBJECT:  DOMINION NUCLEAR NORTH ANNA, LLC EARLY SITE PERMIT
APPLICATION AND THE ASSOCIATED NRC FINAL SAFETY EVALUATION

REPORT

Dear Chairman Diaz:

During the 524" meeting of the Advrsory Committee on Reactor Safeguards, July 6-8, 2005, we
met with representatives of the NRC staff and Dominion Nuclear North Anna, LLC (Dominion)
and discussed the final safety evaluation report of the Dominion application for the North Anna
early site permit (ESP). Our reviews of the application and the staff’s safety evaluation report
were conducted to fulfill the requirement of 10 CFR 52.23, which states that the ACRS shall
report on those portions of an early site permit applrcatlon that concern safety. We had the
benefit of the documents referenced

CONCLUSIONS

° The proposed erte ‘subje‘ct to the permlt'conortlons 'recommended by the NRC staff, can
be used for up to two nuclear power units each of up to 4300 MW,,, without undue risk to
the public health and safety

° The staff's fmal safety evaluatron report of the Dominion early site permit apphcatron will
contribute to the documentary basis for the mandatory public hearmg concerning the
proposed early site permit.

DISCUSSION

Domlnron has submltted a frrst-of a kmd apphcatlon for an early site permrt pursuant to the
requirements of Subpart A, “Early Site Permits,” of 10 CFR Part 52. The proposed site is
entirely within the current North Anna Power Station site about 40 miles north-northwest of -
Richmond, Virginia. Years ago, this site was approved for four units, but only two units (3-loop
Westinghouse pressurized water reactors) were constructed. Both of these units are now

operating.

The Dominion application is to locate up to two nuclear power units on the proposed site. Each
unit is to have a power of up to 4300 MW,,. The Dominion application is based on a set of
conservative, enveloping parameters defined to allow flexibility in the selection of reactor
technology should a decision be made in the future to actually develop the site.
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. Nature of the Proposed Site

The vicinity of the proposed site is rural in nature. . There are no significant industrial,
transportation, or military facilities within five miles of the site center. The major water sources
available to the site are the North Anna river and an artificial lake adjacent to the site. The dam
for this lake is under the control of the applicant. The applicant has recognized that water ~ -
availability may be insufficient for two water-cooled units and proposes air cooling for one unit
~“on'the proposed site. The staff proposes that this be madea permrt condrtlon e

. Population in the Vrcrnrty of the Site

The permanent population around the site is quite low. The nearest population center, Mineral,
Virginia, has a population of less than 500. The nearest significant cities are Fredericksburg
(projected year 2065 population 20,950) at a distance of 22 miles, Charlottesville (year 2000 .
population 45,069) at 36 miles, and Richmond (year 2000 population 197,790) at 40 miles. The
applicant used methods found acceptable by the staff to show that projected populatlons in the
vrcrnlty of the site through the year 2065 will still be wrthm acceptable limits. oo

. Geology and Sersmrclty of the Site

The proposed site will have reactors founded on hard rock. Dominion has undertaken a -
thorough effort to update geologic and seismic information conceming the site and has made
use of methods that are new since the construction of reactors now operating on the North
Anna site to characterize the proposed site. The staff has approved these analyses as they
have been amended in four revisions of the initial application. Because of the hardrock - - - -
foundations, reactors on the site would be subject to significant seismically-induced
accelerations at frequencies in excess of 10 Hz. Dominion originally proposed to use a new
“performance-based” method described in its application to derive a safe shutdown earthquake
spectrum that bounds what was determined by the staff using its own méthods. The staff has
not endorsed the proposed performance-based applicant’s methods. Dominion has ultimately
elected to use the staff's method as identified in Regulatory Gurde 1. 165 The staff concurs
with conclusions reached by the applrcant ‘

. Meteorology

The applicant has done a thorough examination of historical meteorological data to set desrgn

constraints for such things as maximum rainfall, wind velocities, snow pack and temperature

extremes. The staff has found these findings to be acceptable The design constraints posed

by the proposed site meteorology are not severe in comparison to design parameters for

candidate reactor technologres consrdered in the development of the early srte permrt '
application. ‘

100




. 'Potential Radionuclide Releases
For the studies of radiological source terms at the proposed site, Dominion has selected two

advanced reactors that could be located on the site. . These example plants (AP1000 and the
Advanced Boiling Water Reactor) have very low predicted core damage frequencies relative to

" those predictéd for the extant plants on the North Anna site. Dominion has used staff-approved =~

methods to deduce that consequences of radionuclide release at the proposed site will be less
than considered in the applications for the design certlflcatlons of the example plants The staff
has verified these conclusions with its own evaluations.’

. Emergency Plans

The applicant has elected to submit for review just the “major features” of emergency planning
for the proposed site as is allowed by the regulations. The staff has found these major features
to be acceptable and concludes that the proposed site does not pose significant impediments to
the development of adequate emergency plans should a decrsron be made to deve(op the site. .

The staff has identified a number of items'that are treated either as permrt condmons oras
actions that must be addressed at the combined license (COL) stage. The staff has developed
criteria to identify permit condrtrons Permrt condrtrons are recommended by the staff when

. evaluations of the site rest onan assumptron that can be justrfred only after a site
permrt has been |ssued

. a physrcal attnbute exrsts for the srte that is not acceptable for the design of
systems structures and components |mportant to safety, or

. evaluatlons can be completed only after some future act has taken place
We conclude that these are appropnate crrtena for the |mposmon of permlt condltrons
The staff has prepared a hrgh qualrty detarled yet readable safety evaluatron report on the -
Dominion application. All open items have been resolved. The staff concludes that the site is

adequate for the proposed use subject to eight permit conditions.

The staff has also identified 30 items that need to be considered in conjunction with reviews of
aCOL appllcatron should the early site permit be granted and a decision to develop the site be

made.
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We concur with the staff’s conclusions concerning the Dominion application for an early site
permit. This first use of the early site permit process has revealed several areas where the
process can be refined and streamlined. We look forward to working with the staif to improve

the early srte permlt process ,

ke Lol

. Graham B. Wallis . .

Chairman .- - )
References e '
1. U.S. Nuclear Regulatory Commlssron Flnal Safety Evaluatron Report “Safety

Evaluation of Early Site Permit Application in the Matter of Dominion Nuclear North

: Anna LLC, for the North Anna Early Slte Permlt' June 16, 2005. .

North Anna Early Slte Permlt Appllcatlon Revnsron 3 September 2004, NRC Docket No.
51-008. : .

U.S. Nuclear Regulatory Commission, Review Standard RS 002, “Processing
Applications for Early Slte Permit Appllcatlons May 3, 2004 .

Memorandum from Luis A. Reyes NRC Executlve Dlrector for Operatlons to Graham
B. Wallis, Chairman, ACRS, Subject: Interim Letter: - Draft Safety Evaluation Report on
North Anna Early Srte Permlt Applrcatlon dated June 3, 2005.

U.S. Nuclear Regulatory Commlssxon Regulatory Gunde 1.165, “ldentlflcatlon and

_Characterization of Seismic Sources and Determlnatlon of Safe Shutdown Earthquake _
Ground Motion,” dated March 1997 ~ c .
