ADAMS Accession Number: ML092310658

REQUESTS FOR ADDITIONAL INFORMATION

Donald C. Cook Nuclear Plant, Unit 2 (CNP-2)
SBLOCA Evaluation Model Reanalysis
Dated March 30, 2009
(AEP-NRC-2009-25)

1. Table 2 presents the safety injection curves for 3304 MWt while Table 6 presents the
injection at 3600 MWHt.

Please explain why the Table 6 curves have a much higher injection rate.
2. Please provide the following:

a. The elevation of the bottom of the horizontal section of the suction legs;

b. The elevation of the bottom of the discharge leg; and

c. The elevation of the top of the core.

3. When the low pressure injection is terminated for 5 minutes during switchover to
recirculation,

a. Is the remaining pumped injection greater than boil-off?

b. Please justify the 5 minute switch-over time.

c. Does this injection delay include operator error?

d. What is the impact of the delay on the limiting large break LOCA?

4. The NOTRUMP version employed in the evaluation utilized the COSI steam
condensation model. While the staff has previously approved this model, there have
been no integral experiments validating of this modification.

Has any benchmarking been performed since this question was asked regarding
previous SBLOCA submittals? If so, please provide the results of the COSI

condensation model to integral SBLOCA experiments with long term core uncovery.

If such benchmarks have not yet been performed, please explain why this model has not
been validated against integral experimental data.

5. A. The two inch break in Figure 65 shows that the core is uncovered in excess of 5000
seconds. The two-phase level behavior from 1800 to 3000 seconds is erratic and does
not display the typical smooth decrease in level as a result of boil-off exceeding injection
until the RCS pressure has decreased sufficiently to match the steaming rate in the core.

Please explain the cause of the level spiking from 2000 to 3000 seconds.



2.

B. Also, the core remains uncovered at 7000 seconds.

Please show the remainder of the event until the core two-phase level recovers the top
of the core.

Please demonstrate that temperatures in the upper portion of the core do not produce
oxidation levels that are not limiting.

C. Baker-Just oxidation produces oxidation rates that are not applicable to low temperature
oxidation processes.

Please show that the oxidation with correlations applicable to clad temperatures less
than 1500°F for extended periods of time result in acceptable levels of oxidation.

The 3-inch break remains uncovered at 5000 seconds.

a. Please present the results of this break showing that the core two-phase level
eventually recovers and the oxidation is not limiting for this case.

b. Please verify that the most limiting top skewed power shape has been employed in
these analyses.

The spectrum analyses at 3600MWH1 is very coarse. Staff calculations for breaks sizes
between 0.06 and 0.07 ft? are in excess of 2100°F for the analyses at 3600 MWHt. In fact,
preliminary calculations for the 0.0625 ft* cold leg break show temperatures in excess of
2200°F.

Please demonstrate that a more detailed spectral analysis for breaks between 2 and 4
inches are not more limiting than those presented for 3600 MW.

The 9-inch break presented in Figure 78 show instability spikes at 3800 seconds and
continuously for the exposed portion of the core form 4500 to 5000 seconds.

a. Please demonstrate that a stable solution will not produce a higher PCT or clad
oxidation percentage.

b. What causes the rapid increase in level after 4800 seconds?
c. Please demonstrate that a smaller or larger break is not more limiting.

d. What is the behavior of the loop seals? Do they refill later in time and affect the long
term core level? Please explain.

Regarding the limiting break sizes,
a. Please identify the timing for and the location of the loops seals that clear of liquid.

b. Please provide plots of the liquid levels in the vertical sections of the loops seals for
the limiting breaks.



10.

11.

12.

13.

-3

Were time step studies performed on the limiting small break? Many of the breaks
appear to display unstable solutions. Was the effect of time step evaluated for the cases
where the two-phase level experienced erratic behavior and spiking? Please explain.

Were any modifications made to the ECCS licensing models subsequent to the latest
NRC approval and applied to the CNP-2 SBLOCA analyses? Please identify any
changes.

Please confirm that the hot leg nozzle gap and barrel alignment key leakages were not
modeled in the analyses presented in the CNP-2 SBLOCA evaluations.

The 9-inch break shows that core is uncovered even at 5000 seconds.

a. What is the boric acid concentration in the core versus time for this break, especially
from 2 to 4 hours post-LOCA.

b. Since the two-phase level is very low in the vessel, boric acid concentrations will be
very high. Please demonstrate that the boric acid concentration in the core for this
break size or breaks near this size do not build-up excessive boric acid
concentrations before the switch to simultaneous injection.

c. What is the largest break size that simultaneous injection will not flush the core and
has this condition been evaluated? Please explain.




<<
  /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


