From: Saverot, Pierre

Sent: Wednesday, October 27, 2010 7:51 PM

To: "Troy Hedger"

Cc: Raul Pomares; Harold Dulofsky; Turner, David W. (GE Power & Water)
(davidw.turner@ge.com); Michael Scharg (michael.schrag@ge.com)

Subject: AOQS response to the structural issue described in this e-mail is requested for
this Friday.

Troy,

Please provide us with a full and detailed explanation/write-up, with all clarifications you deem
necessary, so that the review of this application can continue.

| am expecting to receive your response by COB Friday.

Thanks

Pierre

Summary of the structural issue:

Note: in this discussion, “bottom” means the surface of the impact limiter which contacts the
ground, and “top” refers to the impact limiter surface that contacts the cask in an “end drop”
event.

AOS’ approach to qualifying the package to 30-ft drop conditions is to deform a Finite Element
(LIBRA) model of the impact limiter at the “bottom” of the impact limiter (with the “top” fixed) until
the strain energy equals the potential energy of the package for a 30-ft drop. Subsequently the
reaction forces from these analyses are applied to the cask with equilibrating body forces to
determine the effects on the cask.

In Section 2.7.1.1.3 of the SAR, a correlation between impact limiter test deformations and
LIBRA is presented. Figure 2-32 is a photograph of a post-end-drop-test AOS-165 sectioned
impact limiter which is used to correlate with analysis results. The total height deformation is
calculated from the Figure 2-32 photograph as 4.4 in, and compared to an analysis value of 5.5
in. (Note: SAR page 2-88, last two sentences, compare this figure to Figure 2-39, which is a
side drop. Assuming a typo, the correct reference is Figure 2-29, but this is for a AOS-100
model. This, however, does not change the issue).

It is apparent from the photograph in Figure 2-32 that the test impact limiter did not deform as
assumed in the analysis. Instead of the “bottom” of the impact limiter flattening out (as shown in
Figure 2-29), it is obvious that a significant deformation occurred at the “top” of the impact
limiter, corresponding to the cask pushing into the impact limiter. This accounts for the
deformation at the center of the impact limiter where the foam separated from itself.

Further indication that this occurred is given in p. 2-830 of the SAR (Image 5). The impact limiter
deformations at the “bottom” surfaces at the center edges are 2.416 in and 1.745 in, which
average 2.081 in (curiously, the reference datum for deformations, the “top” surface, is missing
from this image). If this is so, then compared with the Figure 2-32 value for total deformation of
4.4 in, then 4.4 —2.081 = 2.32 in of deformation must have come from the “top” surface of the



impact limiter (pulling down the inner top edges of the impact limiter, as is evident in the top left
side of Figure 2-32).

Hence, more than half of the deformation in the impact limiter occurs at the “top” surface, and
thus the analysis assumption that the “top” is restrained and the “bottom” moves is incorrect.
The displacement distribution, and thus the strain, stress, and derived forces, must be incorrect.
Similar behavior accounts for the inner surface gaps shown between pre- and post-test profiles
in the Side Drop and Slapdown images in SAR pages 2-831 and 2-832.

In light of this, the methodology employed cannot be considered to be appropriate to evaluate
the package for regulatory drop conditions.

From: Troy Hedger [mailto: THedger@alpha-omegaserv.com]

Sent: Wednesday, October 27, 2010 3:53 PM

To: Saverot, Pierre

Cc: Raul Pomares; Harold Dulofsky; Turner, David W. (GE Power & Water) (davidw.turner@ge.com);
Michael Scharg (michael.schrag@ge.com)

Subject: RE: Response to todays call

Pierre:

Assuming we are correct on the question. We should have a response in 2 days upon your
confirmation.

Thanks,
Troy

From: Saverot, Pierre [mailto:Pierre.Saverot@nrc.gov]

Sent: Wednesday, October 27, 2010 11:57 AM

To: Troy Hedger

Cc: Raul Pomares; Harold Dulofsky; Turner, David W. (GE Power & Water) (davidw.turner@ge.com);
Michael Scharg (michael.schrag@ge.com)

Subject: RE: Response to todays call

Troy,

This is a correct approach. However, Management wants to know when you will provide this
clarification memorandum so that the review can progress. How long will it take to clarify this
issue: 1 or 2 days? Surely not a week !!

What | don’t understand is that this seems to be a recurring topic. So, you should be very
detailed in your explanations. Right? | do not envision more than a few pages (3 or 4 total)
referencing a table to a figure, a model to a result, etc...

Pierre

From: Troy Hedger [mailto: THedger@alpha-omegaserv.com]
Sent: Wednesday, October 27, 2010 2:51 PM
To: Saverot, Pierre




Cc: Raul Pomares; Harold Dulofsky; Turner, David W. (GE Power & Water) (davidw.turner@ge.com);
Michael Scharg (michael.schrag@ge.com)
Subject: Response to todays call

Pierre:

Following is our plan on answering the Structural question posed by John Vera:
1) Generate the question we believe John is asking. (will send this to you tomorrow)
2) We would receive back from you or John confirming our understanding of his concern.
3) We would respond accordingly.

Does this work for you?

Thanks,
Troy

E-mail Properties
Mail Envelope Properties (36CF286628C20846A68047F24632330933FF90AFAO)

Subject: AOS response to the structural issue described in this e-mail is requested for
this Friday.

Sent Date: 10/27/2010 7:50:51 PM

Received Date: 10/27/2010 7:50:00 PM

From: Saverot, Pierre
Created By: Pierre.Saverot@nrc.gov
Recipients:

THedger@alpha-omegaserv.com ('Troy Hedger")
Tracking Status: None
RPomares@alpha-omegaserv.com (Raul Pomares)
Tracking Status: None
hdurlofsky@sbcglobal.net (Harold Dulofsky)
Tracking Status: None
davidw.turner@ge.com (Turner, David W. (GE Power & Water) (davidw.turner@ge.com))
Tracking Status: None
michael.schrag@ge.com (Michael Scharg (michael.schrag@ge.com))
Tracking Status: None

Post Office:
HQCLSTRO2.nrc.gov
Files Size Date & Time

MESSAGE 25076 10/27/2010



Options
Expiration Date:

Priority: ollmportanceNormal
ReplyRequested: False

Return Notification: False

Sensitivity: olNormal

Recipients received:




<<
  /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


