April 23, 2007

Mr. James H. Riley, Director
Engineering

Nuclear Energy Institute
1776 | Street, NW, Suite 400
Washington, DC 20006-3708

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION (RAI) REGARDING TOPICAL
REPORT (TR)-103237, “EPRI [ELECTRIC POWER RESEARCH
INSTITUTE] MOV [MOTOR-OPERATED VALVE] PERFORMANCE
PREDICTION PROGRAM - TOPICAL REPORT” (TAC NO. MD3236)

Dear Mr. Riley:

By letter dated June 8, 2004, (Agencywide Documents Access and Management System
(ADAMS) Accession No. ML041700093), as supplemented by letter dated January 6, 2006
(ADAMS Accession No. ML060060564), the Nuclear Energy Institute submitted for U.S.
Nuclear Regulatory Commission (NRC) staff review Addenda 3, 4, 5, 6, and 7 to EPRI
TR-103237, “EPRI MOV Performance Prediction Program - Topical Report.” Upon review of
the information provided, the NRC staff has determined that additional information is needed to
complete the review. On March 19, 2007, Mr. Mike Melton, Senior Project Manager, and |
agreed that the NRC staff will receive your response to the enclosed RAI questions by
September 28, 2007.

As discussed with Mr. Melton, the NRC staff may issue an additional set of RAI questions as
the review progresses. If you have any questions regarding the enclosed RAI questions,
please contact me at 301-415-3610.

Sincerely,

IRA/

Tanya M. Mensah, Senior Project Manager

Special Projects Branch

Division of Policy and Rulemaking

Office of Nuclear Reactor Regulation
Project No. 689

Enclosure: RAI questions

cc w/encl: See next page
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REQUEST FOR ADDITIONAL INFORMATION

BY THE OFFICE OF NUCLEAR REACTOR REGULATION

TOPICAL REPORT (TR)-103237, “EPRI [ELECTRIC POWER RESEARCH INSTITUTE]

MOV [MOTOR-OPERATED VALVE] PERFORMANCE PREDICTION PROGRAM -

TOPICAL REPORT”

NUCLEAR ENERGY INSTITUTE

PROJECT NO. 689

All section, paragraph, page, table, or figure numbers in the questions below refer to items in
TR -103237, unless specified otherwise.

1.

The unwedging thrust model discussed in Addendum 3, “An Improved and Validated Gate
Valve Unwedging Methodology” (TR-113564, December 1999), to the Electric Power
Research Institute (EPRI) TR-103237-R2, “EPRI MOV Performance Prediction Program,”
uses a minimum static unwedging thrust observed from plant testing. Accordingly, a plant
could perform multiple static unwedging tests and then use the lowest measured static
unwedging thrust as input to the model to estimate a dynamic unwedging thrust. Provide
additional justification for using a single potentially nonconservative static unwedging thrust
in the unwedging thrust model.

Page 2-3 of Addendum 3 states that the differential pressure load sharing factor (Xo) in the
gate valve unwedging equation was adjusted to bound the test data. However, some of
the data are not bounded. Provide justification for Xo not bounding all of the test data.

On page A-21 in Attachment A, “MPR Calculation 140-189-JEM-1, ‘Validation of Refined
Gate Valve Unwedging Methodology,” to Addendum 3, the value of C for valve #9 is
shown as 0.226. ldentify the manufacturer and pressure rating of valve #9. Discuss the
consistency of the C value on page A-21 with the values specified in Table 2-1 of
Addendum 3.

Addendum 3 states that the test data used to support the unwedging thrust model were for
new or recently refurbished valves. Addendum 3 does not appear to address validation of
the model for valves that have been in service for a number of years and where changes to
critical valve surfaces could affect the conclusions presented. Discuss the justification for
the applicability of the model to valves that have been in service.

Addendum 3 states that the unwedging thrust model excludes valves that are susceptible
to pressure locking or thermal bounding. However, the gate valve unwedging thrust model
appears to have been validated using the results of static wedging data at ambient
conditions only (i.e., closed and reopened at cold conditions). The applicability of the
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model for valves that are closed and reopened at other temperature combinations

(i.e., closed hot and reopened cold, etc.) does not appear to have been addressed.
Provide justification for the applicability of the unwedging thrust model to valves that have
been statically closed at elevated temperature or indicate a limitation in the applicability of
the model.

Addendum 3 uses data from the EPRI flow loop test program in validating the refined gate
valve unwedging equation. On page 3-1, Addendum 3 states that all of the differential
pressure opening strokes in the EPRI flow loop test program were preceded by a
differential pressure closure stroke (except for one test valve). In light of this specific
testing sequence in the EPRI flow loop test program, discuss available MOV operating
experience (such as that obtained during performance of the Joint Owners’ Group program
on MOV periodic verification) that would confirm the validation of the refined gate valve
unwedging equation.

Table 2-1 in Addendum 3 provides the assumed values of the parameter C in the refined
gate valve unwedging equation. Discuss the available test data used to establish the value
of C for each of the half wedge angles listed in the table, and the uncertainty associated
with the C value for each half wedge angle based on the amount of available test data.

Addendum 3 indicates that the refined gate valve unwedging equation bounds the
measured test data for 16 of the 18 valves within the EPRI flow loop test program used to
validate the refined equation. Discuss the level of confidence in the use of the refined gate
valve unwedging equation and the uncertainty factor that might need to be included in the
evaluation of individual MOV design-basis capability.

The test data used to evaluate the proposed unwedging stem nut coefficient of friction
model proposed in Addendum 4, “Use of Static Closure Data for Determining the Stem-to-
Stem Nut Coefficient of Friction at Unwedging” (TR-113989, December 1999), to EPRI
TR-103237-R2 was performed at ambient conditions. Past research has shown that
lubricating characteristics can change at elevated temperature, resulting in changes in the
stem coefficient of friction. Provide justification for applying the model to stems and stem
nuts that are at elevated temperatures, or clarify the applicability of the model to stems and
stem nuts at ambient temperature.

Past NRC-sponsored research has shown that different stem lubricants can respond
differently at elevated temperature. The lubricants used to validate the unwedging stem
nut coefficient of friction model in Addendum 4 were not discussed. Provide additional
information on the lubricants used during the testing, the condition of the lubricants, and
the applicability of the resulting model to stem nuts at both ambient and elevated
temperature conditions.

The applicability of the unwedging stem nut coefficient of friction model in Addendum 4 to
stem nuts that experience lubrication aging, drying, or excessive contaminants from the
atmosphere has not been discussed. Provide justification for using the model for stem
nuts that are susceptible to lubrication aging, drying, excessive dirt, and other
contaminants.
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Chapter 3, Addendum 4, concludes that on a population basis the unwedging stem friction
coefficient is lower than or comparable to the static closing stem friction coefficient.
However, on page 2-3, Addendum 4, states that the unwedging stem friction coefficient
data population has a slightly wider range than the static closing stem friction coefficient.
Also, Figure 2-2 indicates that a specific value bounds 99 percent of the unwedging stem
friction coefficient data while a lower value bounds 99 percent of the static closing stem
friction coefficient data. Discuss the basis for the conclusion that the unwedging stem
friction coefficient is lower or comparable to the static closing stem friction coefficient on a
population basis.

Addendum 4 allows a stem friction coefficient value that bounds 95 percent of the static
closing stem friction coefficient data for the tested valves at a nuclear power plant to be
applied as the unwedging stem friction coefficient for the total MOV population at the plant.
Discuss the percentage of valves within the MOV population that need to be tested in
applying this assumption. Also, discuss the level of confidence in this method of estimating
unwedging stem friction coefficient, and the uncertainty that should be applied in the
design-basis capability evaluation for individual MOVs to account for the assumption of
unwedging stem friction coefficient.

Addendum 4 on page 3-2 allows the measured static closing stem friction coefficient at
torque switch trip for a specific valve to be increased by a certain amount to obtain an
applicable unwedging stem friction coefficient for that valve, provided the nominal thread
pressure for unwedging at design-basis conditions is greater than 6000 pounds per square
inch (psi). Discuss the level of confidence in this method of estimating unwedging stem
friction coefficient, and the uncertainty that should be applied in the design-basis capability
evaluation of the individual valve to account for the assumption of unwedging stem friction
coefficient.

Addendum 5, “PPM [Performance Prediction Methodology] Version 3.1 Software Changes”
(October 2002), to EPRI TR-103237-R2 on page 2-6 states that Version 3.1 of the EPRI
PPM provides required thrust/torque predictions for air-operated valves and hydraulically
operated valves. For air-operated butterfly valves, Addendum 5 states that the PPM
results for incompressible flow applications should be considered best available information
while the results for compressible flow applications are considered to be bounding for
design-basis predictions. Discuss the uncertainties associated with the use of the EPRI
PPM Version 3.1 for air-operated butterfly valve applications and limitations on those
applications for PPM Version 3.1 users.

Addendum 5 on page 2-7 describes the implementation of the PPM in determining margin
for unwedging a gate valve disk. Discuss the approach described in Addendum 5 as it
relates to the revisions to the PPM described in Addenda 3 and 4 on unwedging thrust.

Addendum 6, “PPM Version 3.2 Software Changes” (November 2003), EPRI
TR-103237-R2 on page 2-1 states that Version 3.2 of the EPRI PPM has eliminated the
best estimate torque predictions for butterfly valves and that design-basis torque
predictions are made as a function of disk angle. Discuss the resolution of the uncertainty
associated with the application of the EPRI PPM Version 3.2 to air-operated butterfly
valves discussed previously in Addendum 5 for Version 3.1.
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18. Addendum 7, “PPM Version 3.3 Software Changes” (October 2005), to EPRI
TR-103237-R2 describes multiple errors that are present in previous versions of the EPRI
PPM that are said to be corrected in Version 3.3 of the software. Discuss the quality
assurance controls placed on previous PPM versions that failed to prevent the identified
errors and the corrective actions that have been implemented to identify any additional
errors in the previous PPM versions. Discuss the reliability of those previous PPM versions
in light of the identified errors and other errors that might not have been identified to date.
Also, discuss the quality assurance controls that have been implemented for PPM
Version 3.3 to avoid significant errors in its application, implementation, and results.



Nuclear Energy Institute

CC:

Mr. Anthony Pietrangelo, Vice President
Regulatory Affairs

Nuclear Energy Institute

1776 | Street, NW, Suite 400
Washington, DC 20006-3708
arp@nei.or:

Mr. Jack Roe, Director
Operations Support

Nuclear Energy Institute

1776 | Street, NW, Suite 400
Washington, DC 20006-3708
jwr@nei.or:

Mr. Charles B. Brinkman

Washington Operations
ABB-Combustion Engineering, Inc.
12300 Twinbrook Parkway, Suite 330
Rockville, MD 20852
brinkmcb@westinghouse.com

Mr. Gary L. Vine, Executive Director
Federal and Industry Activities, Nuclear
Sector

EPRI

2000 L Street, NW, Suite 805
Washington, DC 20036
gvine@epri.com

Mr. James Gresham, Manager

Regulatory Compliance and Plant Licensing

Westinghouse Electric Company
P.O. Box 355

Pittsburgh, PA 15230-0355
greshaja@westinghouse.com

Ms. Barbara Lewis

Assistant Editor

Platts, Principal Editorial Office
1200 G St., N.W., Suite 1100
Washington, DC 20005
Barbara_lewis@platts.com

Project No. 689

Mr. Alexander Marion, Executive Director
Nuclear Operations & Engineering
Nuclear Energy Institute

1776 | Street, NW, Suite 400
Washington, DC 20006-3708

am@nei.org

Mr. Jay Thayer, Vice President
Nuclear Operations

Nuclear Energy Institute

1776 | Street, NW, Suite 400
Washington, DC 20006-3708

jkt@nei.org

Mr. John Butler, Director
Safety-Focused Regulation
Nuclear Energy Institute
1776 | Street, NW, Suite 400
Washington, DC 20006-3708

jcb@nei.org

Mike Melton, Senior Project Manager
1776 | Street, NW, Suite 400
Washington, DC 20006-3708

man@nei.org




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


