
Application Deficiencies       3/24/2009 
 
Structural 
 
1) Clarify material properties presented. NRC requested "similitude (plot) between input and 
actual material properties for the FE analyses". The applicant did not address this request. It is 
not clear whether the behavior presented in Figures 6 and 7 of the translation of B-TA-3991-
Rev.2 are of actual wood tests or of analysis input. 
2) Provide description of each material model used in the analyses. Applicant provided the 
material cards as used on the program; however, no description of the material models were 
provided as requested. It is also not clear to which analysis each card belongs. NRC is 
specifically requesting the material model name used in the program for each card, description 
of the material model, as well as what each parameter in each card signifies, and what feature 
of the package each card models (in English). If information is provided by reference, copy of 
the reference is requested. 
3) Provide output for trunnion analyses. NRC requested input and output files for FE analyses, 
only input files were provided. 
4) Provide drawings with English descriptions for all text within the drawings. To perform review 
staff needs appropriately translated drawings. There are more than 50 pertinent drawings in the 
application.  
 
Materials (If there is no response in red then no information was provided): 
 

1- What are “DWR” and “SWR” fuel rods?  Done 
2- States that the packaging is made of stainless steel but does not specify the type or 

grade.  The type and grade of all structural materials and cladding materials must be 
specified in “English” notation 

 
See Ulrich Kettner, 03-09-2009 memo, section 1.2 ,”Specification of structural 
materials in English notation” for cross-reference list. 
 
3- The application mentions “canned” fuels but gives no description of the cans 
 
Per memo, section 1.3, “The cans for the fuel are specified in the drawings 2-190-108-
00-01 and 2-190-112-00- 01 enclosed in the set of drawings in attachment 3.1 of the 
SAR. 
 
4- On some of the translated drawings, the specifications, where given, are in foreign 

notation, ie EN 10058, material # 1.4429, or 2CrNiMoN for example. See # 2 above. I 
may be able to answer this one by tracing through the information in the last submittal 

 
See Ulrich Kettner, 03-09-2009 memo, section 1.2 ,”Specification of structural 
materials in English notation” for cross-reference list. (e.g. 1.4429 = UNS S31653) 
 
 
5- A number of references for materials properties that are not available to the reviewer.  

Either specify an English reference or supply the pages from the translated reference 
document.  DIN EN 10088-2 and other DIN references, GURUSWANY 2000, AK Steel 
2002 for example.  May be able to get some partial info from the current response to 
answer this but I am not sure without a detailed look. 

 



See Ulrich Kettner, 03-09-2009 memo, section 1.5: 
1.5.1 AKSTEEL 
A subsidiary of former Armco Inc., Middleton, Ohio, now merged with AKSTEEL 
Deliverer of Nitronic 50 and 50HS bars, UNS S20910 and Nitronic 60 bars, UNS S21800 
See Attachment 1: Specification of Nitronic 50 and 50HS 
See Attachment 2: Specification of Nitronic 60 
1.5.2 GURUSWAMY 
"Engineering Properties and Applications of Lead Alloys", Sivaraman Guruswamy, 
University of Utah, Salt Lake City, Utah; ISBN 0-8247-8247-X 
Page 59 Table 6 Listing of Lead Alloys as per the Unified Numbering System 
Page 98 Table 21 Thermal Properties of Lead Alloys 
Page 124 Table 24 Mechanical Properties of Lead Alloys 
Page 132 Table 25 Mechanical Properties of Commonly Used Lead Alloys 
Page 163 Figure 59 Creep-to-rupture Diagram of Lead and Lead Alloys 
Diagrams see Attachment 3 
1.5.3 NIEMZ 
"Physics of Wood and Wooden Materials"; ISBN 3-87181-324-9 
Text and Diagrams see Attachment 4 
1.5.4 GGR009 
Federal Agency for Material Research and Testing 
"Guideline for Calculating Lid Systems and Load Attachment Systems for Radioactive 
Material Transport Casks", 8th Draft, March 2006 
See Attachment 5 
1.5.5 Steel Standards 
See Attachment 6 
 
6-  In Sec 4.3.11 (thermal design) to 4.3.13 (shielding design) states that there is no 

change in properties or configuration but never indicates where the analysis supporting 
this statement can be found.  Similarly for Sec 4.4.11 to 4.4.13 

 
1.6 Scope of proof in sections 4.3.1, 4.4.1 and 4.5.1 
In these sections the scope of proof with respect to other chapters of the SAR is 
specified. Generally, these sections 4.3.1 to 4.5.1 are the extract of the summary of 
the results of the analyses in the respective chapters 4.3 to 4.5 with respect to the 
required input data for the chapters in the SAR. 
E. g., section 4.3.1.1 specifies as scope of the mechanical analysis with respect to 
thermal design that no change of properties and shape of the package occurs during 
routine conditions of transport which might affect the thermal design. Subsequently, 
in section 4.3.2 the safe design of the trunnions is proofed, it is proofed that the 
packaging body is not deformed by routine conditions of transport and the design of 
the interior components is analysed. These analyses together result in the 
summarized statement of section 4.3.1.1. 
E. g., section 4.5.1.1 specifies a deformation of 60% of the shock absorbers after drop 
tests in axial directions, which is proofed in section 4.5.2.3, 4.5.2.4 and compared with 
drop test results in section 4.5.2.9 validating the theoretical analysis in the foresaid 
chapters. 
 
7- Balsa wood impact limiters are used and properties are given but there is no reference 

for these properties  Done 
8- What do the symbols PP0.2, RP1.0, and RM in MPa mean?  Are they related to the yield, 

and ultimate strength? 



RPO2 Yield strength with 0.2% residual strain 
RPI o Yield strength with 1 .O% residual strain (for austenitic steels) 
R m Tensile strength 

 
 
9- Axes on all figures need to be translated. 
See Ulrich Kettner, 03-09-2009 memo, section 1.9, “Parameter on Axis of Diagrams” 
 
10- Attachments must be in English so we can check the materials properties used.  For 

example Attachment 4.4 Bolt calculations is currently in German 
 
This information is needed to ensure compliance with Section VIII, Approval and Administrative 
Requirements, Regulation 807(b) of the IAEA Safety Standard Series, “The Regulations for the 
Safe Transport of Radioactive Material 1996 Edition (As Amended 2003), (TS-R-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


