
  

  

August 6, 2009 
 
 
 
 
Mr. Troy Hedger 
CEO 
Alpha-Omega Services, Inc. 
9156 Rose Street 
Bellflower, CA 90706 
 
SUBJECT: APPLICATION FOR THE MODEL NO. AOS-165 PACKAGE – NOT ACCEPTED 

FOR REVIEW 
 
Dear Mr. Hedger: 
 
By letter dated June 19, 2009, you submitted an application for the AOS Transport Packaging 
System.  The application encompasses four primary designs: the AOS-025, AOS-050, AOS-
100, and AOS-165, with alternate configurations.  The staff performed an acceptance review of 
your application to determine if it contained sufficient technical information in scope and depth to 
allow the staff to complete a detailed technical review.  On July 31, 2009, the staff transmitted to 
you a Request for Supplemental Information regarding the AOS-025, AOS-050 and AOS-100 
packages.   
 
This letter is to advise you that, based on our acceptance review, the application for the AOS-
165 package does not contain sufficient technical information to allow the staff to begin its 
detailed technical review.   Because of the extensive nature of the information needed, and the 
technical design deficiencies identified in Attachment 1, the staff finds the application for the 
AOS-165 package unacceptable for NRC review pursuant to 10 CFR 71.31 and 71.33.  NRC 
staff activities on this application have ceased. 
 
This letter also confirms our phone call of July 30, 2009, with respect to the non-acceptance of 
the AOS-165 package for a detailed technical review  
 
If you have any questions regarding this matter, please contact Pierre Saverot of my staff at 
(301) 492–3408. 
 
      Sincerely, 
 
 
      /RA/ 
      
      Eric Benner, Chief 

Licensing Branch 
      Division of Spent Fuel Storage and Transportation 
      Office of Nuclear Material 
         Safety and Safeguards 
Docket No. 71-9316 
TAC No. L24353 
 
Enclosure:  Deficiencies Regarding the Model No. AOS-165 Package 
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ALPHA-OMEGA SERVICES, INC. 
 

DOCKET NO. 71-9316 
 

DEFICIENCIES REGARDING THE MODEL NO. AOS-165 PACKAGE 
 
 
Chapter 1: General Information 
 
1-1: Key dimensions and tolerances are missing in the Drawings.  For example, dimensions and 
tolerances of the shielding do not appear to be present.    
 
The drawings should be consistent with the guidance in NUREG/CR5502: “Engineering 
Drawings for 10 CFR Part 71 Package Approvals.”  A summary materials data sheet or Bill of 
Materials should be included in the Drawings which will be included as reference in the 
Certificate of Compliance. 
 
This information is needed to determine compliance with 10 CFR 71.31. 
 
1-2: A detailed description of the contents should be provided and include the chemical 
composition, type, size, and shape of solids.   
 
This information is needed to determine compliance with 10 CFR 71.33(b)(3).  
 
1-3: The location of the center of gravity shown in Table 1-1 should be verified with the locations 
shown in Figure 1-2 and Table 4-1. 
 
This information is needed to determine compliance with 10 CFR 71.31. 
 
Chapter 2: Structural Evaluation 
 
2-1: All load combinations should be reevaluated to ensure that Regulatory Guide 7.8, “Load 
Combinations for the Structural Analysis of Shipping Casks for Radioactive Material” is being 
properly applied.  Justify the evaluation and selection of load combinations. 
 
The staff does not specifically see anticipated load combinations in the Tables of Section 2.10.3 
for the AOS-165A package and in the Tables of Section 2.10.4 for the AOS-165B package.   
 
This information is needed to determine compliance with 10 CFR 71.33(b)(3) and 71.43(d). 
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Chapter 3: Thermal Evaluation 
 
3-1: The impact limiter foam temperatures should be verified.  Impact limiter foam temperatures 
for the AOS-165 package may exceed the temperature rating for the material. 

 
It appears that the temperature limit during Normal Conditions of transport (NCT) may be 
exceeded for the AOS-165A and AOS-165B packages considering the glass transition 
temperature of 279°F (137°C), as reported in the “Design Guide for Last-A-Foam FR-3700 for  
Crash & Fire Protection of Radioactive Material Shipping Containers.”  This could affect the 
performance of the package in NCT and Hypothetical Accident Conditions (HAC) drop 
conditions. 
 
This information is needed to determine compliance with 10 CFR 71.51, 71.71, and 71.73. 
 
3-2: Information justifying the Ci/Watt values for all nuclides, the energy and type of emissions 
for each nuclide as well as a reference for the values should be provided. 
 
Based on preliminary calculations performed to verify the Ci/Watt values for certain nuclides, the 
staff believes that many of the Ci/Watt values used by the applicant may be non-conservative, 
including (but not limited to) Zr/Nb-95, Ho-166, Se-75, Sm-153, and Yb-169.   
 
The staff compared the applicant’s Ci/Watt values to those in ICRP Publication 38, 
“Radionuclide Transformations Energy and Intensity of Emissions, 1983,” as well as those from 
the Microshield 5 Code (Grove Engineering).   
 
This information is needed to determine compliance with 10 CFR 71.31 and 71.33. 
 
3-3: The basis for the design heat load analysis should be explained.  It appears, from the 
decay heat appendix, that 6,936 Watts were analyzed for the AOS-165 package while Table 3-4 
of the application reports that 7,000 Watts have been analyzed. 
 
This apparent discrepancy does not provide confidence that design heat loads for the requested 
contents of the AOS-165 package have been analyzed to demonstrate thermal performance of 
the package. 
 
This information is needed to determine compliance with 10 CFR 71.51 and 71.33 
 
3-4: The validation of information provided for the LIBRA code should be justified. 
 
Table 3-94 of the application, “Comparison of Heat Test GE Model 2000 and LIBRA Results,” 
shows that the LIBRA code consistently and significantly underpredicts the cask cavity 
temperature compared to the results of the heat test.  It is not clear how these temperature 
differences are justified and addressed in the validation of the code. 
 
This information is needed to determine compliance with 10 CFR 71.31. 
 
3-5: All unit conversions in the application and associated analysis files should be verified and 
any discrepancies found should be corrected and reported.  
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Table 3-7 has an incorrect unit conversion for thermal conductivity, an incorrect unit conversion 
for specific heat as well as an incorrect unit label. 
 
This information is needed to determine compliance with 10 CFR 71.31. 
 
3-6: Descriptions, including drawings, of the internal basket assemblies used in the AOS-165 
package should be provided.  The thermal interactions of the payload with the internal surfaces 
of the inner canister should be described.  The demonstration that the decay heat generated by 
the contents is appropriately modeled in relation to the interior of the package should be 
included in the application. 
 
The assumption that the heat on internal surfaces is evenly distributed may not be conservative.  
The temperature distribution within the inner cavity will be dependent on the arrangement of the 
contents.  While the overall decay heat generated may be represented, the distribution of this 
heat load is not captured by applying it uniformly on the inner surface of the canister.   
 
This information is needed to determine compliance with 10 CFR 71.33(a)(5)(v). 
 
3-7: The justification that maximum temperatures have been provided in Table 3-4 for the AOS-
165 package should be provided in the application.  The application should also include the 
demonstration that maximum temperatures have been provided for package components based 
upon the entire set of nodes in the analysis. 
 
It appears that samples of nodes were chosen from the thermal analysis and then the 
temperature of those nodes was monitored to provide maximum temperatures.   
 
This information is needed to determine compliance with 10 CFR 71.35. 
 
3-8: A summary of the results of thermal stress evaluation under NCT and HAC should be 
included in Sections 3.3 and 3.4, respectively.  An evaluation of thermal stresses caused by 
constrained interfaces among package components resulting from temperature gradients and 
differential thermal expansion should also be included. 
 
This evaluation should be provided for both NCT and HAC. 
 
This information is needed to determine compliance with 10 CFR 71.71 and 71.73. 
 
3-9:  The inconsistency between the elastomeric seal temperature limit on page 2-20 and the 
value provided in Table 3-4 should be clarified.  The applicant should clarify if there are two 
different types of metallic seals regarding footnote No. 1 in Table 2-3.  All seal NCT limits should 
be provided if these limits are different from HAC limits, as it appears to be the case in Table 2-3 
of the application.  
 
This information is needed to determine compliance with 10 CFR 71.33, 71.73, and 71.7. 
 
3-10: The maximum initial pressure and temperature conditions should be provided for the 
AOS-165 model configurations in Table 3-3 and Table 2-63 of the application. 
 
This information is needed to determine compliance with 10 CFR 71.71 and 71.73. 
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3-11: The discrepancy between the thermal conductivity values for Last-A-Foam in Table 3-8 of 
the application in comparison with the thermal conductivity values in the “Design Guide for Last-
A-Foam FR-3700 for Crash & Fire Protection of Radioactive Material Shipping Containers” 
should be clarified. 
 
This information is needed to determine compliance with 10 CFR 71.71 and 71.73. 
 
3-12: The verification that each of the isotope activity limits is not exceeding the analyzed decay 
heat should be provided.  The application should confirm if each isotope is transported 
individually in a package or if more than one type of isotope could be transported in the same 
package. 
 
The activity limits for some of the isotopes in Table 1-6 appear to exceed the analyzed decay 
heat.  This includes (but may not be limited to) Co-60, Zr/Nb-95, Se-75, Sm-153, Yb-169, Yb-
175.   
 
This information is needed to determine compliance with 10 CFR 71.31, 71.33, and 71.51. 
 
3-13: All thermal input/output files and all Autocad inventor files should be provided on DVDs or 
CDs, rather than referencing the ftp site. 
 
This information is needed to determine compliance with 10 CFR 71.31 and 71.33. 
 
Chapter 4: Containment Evaluation 
 
4-1: The elastomeric seal material temperature limit for the AOS-165A package appears to be 
exceeded during NCT or HAC. 
 
On page 3-11 of the application, the elastomeric seal temperature limit of 450ºF is indicated.  
The applicant’s analysis shows that this limit has been exceeded during NCT and HAC for the 
test port, drain port, and vent port.  Exceeding the temperature limit of the seal material can 
cause failure of the seal and could result in release from the containment system. 
 
This information is needed to determine compliance with 10 CFR 71.71 and 71.73. 
 
4-2: A detailed description of the leakage tests performed on the AOS-165 package should be 
provided. 
 
The general description, included in Section 4.4 of the application, provides only an overview of 
the testing that is planned to be done, but a more detailed discussion is needed to ensure that 
the package can be effectively tested by the package user.   
 
This information is needed to determine compliance with 10 CFR 71.71. 
 
4-3: The seals that are considered as primary seals to be relied upon for the containment of the 
AOS-165 package contents should be defined.
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The containment boundary of the AOS series of packages is described and illustrated in Section  
4.1.1.  The illustration of the containment boundary does not clearly define which seals are 
considered as primary seals to be relied upon for containment of the package contents.  Such  
clarification is required for the evaluation of the containment performance and leak testing of the 
package. 
 
This information is needed to determine compliance with 10 CFR 71.51. 
 
4-4: Additional explanations on the placement of the seals using four small screws should be 
provided.  It is unclear from the application whether or not the use of screws is a standard 
configuration for securing the seals.  
 
This information is needed to determine compliance with 10 CFR 71.31(b) and 71.51. 
 
4-5: A description of the test provided for the seals in Appendix 4.5 should be provided along 
with a demonstratation that the seals installed on the AOS-165 package meet the ANSI N14.5 
leaktight criteria. 
 
It is not clear how the test flange used in the helium leak test is indicative of the AOS-165 
package design closure, and if the seals tested are indicative of the seals that will be utilized for 
the AOS-165 package.   
 
This information is needed to determine compliance with 10 CFR 71.31(b) and 71.51. 
 
4-6: Differences between the metallic seal temperature limits provided in Table 3-4 of the 
application for the AOS-165A and the AOS-165B packages (see pages 3-11 and 3-12 
respectively) should be explained.   
 
The lid seal listed in drawing 105E9708 is Garlock Helicoflex Part No. H-309352 with a 
temperature limit of 842°F, while Table 3-4 states that the limit is 800°F for the Model No. AOS-
165A and 400°F for the Model No. AOS-165B.   
 
These apparent discrepancies do not provide confidence that thermal performance limits of the 
containment seals have been appropriately considered to ensure containment performance 
during HAC conditions. 
 
This information is needed to determine compliance with 10 CFR 71.71 and 71.73. 
 
Chapter 5: Shielding Evaluation 
 
5-1: Values in Table 1.6 should be verified for use in the shielding evaluations as well as for the 
determination of the decay heat for each nuclide.  The maximum radioactivity of radioactive 
constituents should be identified.   
 
The activity values for TBq and Curies (Ci) are not equivalent in Table 1.6 when using the 
conversion factor 3.7x1010 Bq/Ci.  The staff notes also that if the values are converted to 
equivalent units, then the values listed for Ci are higher than those for TBq.   
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This information is needed to determine compliance with 10 CFR 71.33(b)(1). 
 
5-2:  The use of the point source method for shielding calculations should be justified for the 
AOS-165 package.  The limiting dimensions for the source material should be provided 
 
The staff notes that there can be deficiencies associated with using a point source method.  
These are discussed in NUREG/CR-6802 “Recommendations for Shielding Evaluations for 
Transport and Storage Packages.”   
  
The staff does not have any information about the geometry of the source material and 
therefore cannot determine if the distance between the point source and the detector points is 
sufficient to justify a point source approximation. 
 
This information is needed to determine compliance with 10 CFR 71.33(b)(3) and 71.47(a). 
 
5-3: The dimensions for the cask cavity, cask cavity shell, and radial and axial shields along with 
tolerances should be included in the AOS-165 package drawings.  Drawings must include 
appropriate dimensions and acceptance criteria for all design parameters. 
 
This information is needed to determine compliance with 10 CFR 71.7(a) and 71.111.  
 
5-4: A clear documentation to indicate that the impact limiter and the personnel barrier will 
remain intact for NCT should be provided.  The application should justify and clarify if the dose 
points at the personnel barrier are appropriate for NCT. 
 
This information is needed to determine compliance with 10 CFR 71.33. 
 
5-5: The inconsistency between the Drawing in Figure 5-4 with the description in Section 5.4.4.2 
in the application should be reviewed and clarified.   
 
Figure 5-4 shows the dose points at the personnel barrier surface and at 1 meter from the 
personnel barrier surface.  Section 5.4.4.2 states that the dose points used are at the personnel 
barrier and 1 meter from the cask surface.   
 
This information is needed to determine compliance with 10 CFR 71.7 and 71.33. 
 
Chapter 7 – Package Operations Evaluation 
 
7-1: Key steps of the leakage tests performed on the AOS packages should be provided in the 
Operating Procedures. 
 
This information is needed to determine compliance with 10 CFR 71.71. 
 
Chapter 8 – Acceptance Tests and Maintenance Program Evaluation 
 
8-1: Additional explanations on the placement and installation of the seals during maintenance 
operations should be included in this Chapter.   
 
This information is needed to determine compliance with 10 CFR 71.31(b). 



<<
  /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


