From: Kalyanam, Kaly

Sent: Thursday, January 27, 2011 12:52 PM

To: BICE, DAVID B; CLARK, ROBERT W

Cc: Lent, Susan; Burkhardt, Janet

Subject: Request for Additional Information on License Amendment Request (LAR)
Re.: Extension of Completion Times for One inoperable RCS Cooling Loop
(Revision 1)

The SUNSI information as follows:

Plant: Arkansas Nuclear One, Unit 1

Docket No.: 50-313

Subject: Request for Additional Information on License Amendment Request (LAR) Re.:
Extension of Completion Times for One inoperable RCS Cooling Loop (Question number 2 in
RAI email dated December 29, 2010 is revised in this RAI)

TAC Nos.: ME4563

SUNSI Review Done: Yes. Publicly Available, Normal Release, Non-sensitive,

From: N. Kalyanam

To: David Bice/Robert Clark

DBice/RClark,

By email dated December 29, 2010, the NRC staff had sent a follow-up RAI on your
LAR mentioned above. Please note that question number 2 in that RAI is revised in this
RAI)

The NRC staff has reviewed Entergy’s response dated November 12, 2010, to the staff
RAI and had the following follow-up questions. Your response to these questions are
requested in 60 days from the receipt of this e-mail. Please call me if you have any
questions.

Kalyanam

FOLLOW UP RAI for the REVIEW of an ANO-1 LAR Regarding Extension of
Completion Times for One Inoperable RCS Cooling Loop (ME4563)

1. Follow-up to RAI 1

1) ldentify cases when the reactor coolant system (RCS) cooling loop or decay heat
removal (DHR) loop is not operable on demand, and events of a loss of the RCS
cooling loops or DHR systems in Modes 4, 5, and 6 at SL-1. Discuss the causes of the



identified cases and events to show that corrective actions taken will prevent the similar
cases or events from occurring.

2) A discussion of OP 1015.002 indicated that the steam generator nozzle dams are
used during reduced inventory operations. The nozzle dams will fail if the RCS
pressure (resulting from a loss of DHR) exceeds the nozzle dam design pressure
without a pressure vent/release path, thus creating a LOCA event. Provide a discussion
of plant procedures to show that appropriate instruction is available to prevent RCS
pressurization from exceeding the nozzle dam design pressure, thus insure that reactor
water is not lost as a result of DHR.

2. Follow-up to RAI 2 (Changed from the RAI dated December 29, 2010)

Specify the ‘mission times’ and the associated bases to restore the RCS cooling loop, or
decay heat removal (DHR) loop for each of the worst cases in Modes 4, 5, and 6 for
ANO-1 in the case of a total loss of the DHR systems and RCS cooling loops
(hereinafter referred to as the “subject systems”). Provide a discussion of plant
procedures and analysis to show that operators can restore the decay heat removal
capability of the “subject systems” or alternate core cooling systems within the specified
mission times.

3. Follow-up to RAI' 3

RAI response stated that “not all available RCS volume is credited.” The license should
expand this statement by including the specific values of RCS water inventory used for
applicable conditions in each of Modes 4 through 6 operations and show that the TTB
calculation has considered the effect of incomplete mixing of RCS water and the values
of RCS water used are conservative, resulting in minimum TTBs.

RAI 3 also requested the licensee to discuss the initial RCS water inventory used in the
TTB calculation for TS 3.9.5 - Mode 6 conditions. The response does not provide
adequate information to this part of the RAI. Since the refueling cavity water above the
reactor vessel may not be completely mixed, the licensee should address the
incomplete mixing effect of the RCS water on the TTB calculations.

4. Instrumentation and Control during Modes 4 through 6 Operations

The NRC staff stated in NUREG-1449 that inadequate instrumentation and incomplete
operating procedures, especially during periods of reduced inventory operations, have
contributed to several loss-of-DHR cooling events at operating plants. In addressing the
NUREG concerns, the licensee is requested to discuss its instrumentation capabilities
during Modes 4 through 6 operations to show that the instrumentation will be available
to provide visible and audible indications of abnormal conditions in (a) reactor vessel
water level, (b) temperature, and (c) DHR heat-removal performance, and that it will
enable operators to (1) continuously monitor key parameters during reduced inventory



operations, and (2) detect the onset of a loss of DHR early enough that mitigating
actions can be taken to restore DHR capability.

5. Effects of PWR Upper Internals

In NUREG/CR-5820, the NRC staff analyzed the assumed lass of DHR with the vessel
upper internals in place to examine the possibility of core uncover from a lack of coolant
circulation flow. Such conditions could occur during the reflooding of the refueling pool
cavity while preparing for fuel shuffling operations. Under these conditions, the vessel
upper resistance to natural circulation flow between the refueling pool and the reactor,
and may prevent the refueling water from cooling the core if the DHR cooling is lost.

Provide a discussion of the operating strategy or analysis addressing the NUREG-5829
concerns relating to a loss of DHR during Mode 6 with the upper internal in place for SL-
1.




<<
  /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


