
January 24, 2008 
 
 
 
 
Mr. Richard D. Montgomery 
AREVA NP, Inc. 
3315 Old Forest Road 
PO Box 10935 
Lynchburg, VA 24506-0935 
 
SUBJECT:  CERTIFICATE OF COMPLIANCE NO. 9251, REV. NO. 13, FOR THE MODEL 

NO. BW-2901 PACKAGE 
 
Dear Mr. Montgomery: 
 
As requested by your application dated September 13, 2007, enclosed is Certificate of 
Compliance No. 9251, Revision No. 13, for the Model No. BW-2901 package.  Changes made 
to the enclosed certificate are indicated by vertical lines in the margin.  The staff's Safety 
Evaluation Report is also enclosed. 
  
Those on the attached list have been registered as users of the package under the general 
license provisions of 10 CFR 71.17 or the provisions of 49 CFR 173.471.  The approval 
constitutes authority to use the package for shipment of radioactive material and for the 
package to be shipped in accordance with the provisions of 49 CFR 173.471. 
 
If you have any questions regarding this certificate, please contact me or Nancy Osgood of my 
staff at (301) 492-3300. 
 
      Sincerely, 
 
 
      /RA/ 
      Robert A. Nelson, Chief 
      Licensing Branch 
      Division of Spent Fuel Storage and Transportation 
      Office of Nuclear Material Safety 
         and Safeguards 
 
Docket No.  71-9251 
TAC Nos.  L24128 and L24129 
 
Enclosures: 1. Certificate of Compliance 
   No. 9251, Rev. No. 13 
  2. Safety Evaluation Report 
  3. Registered Users List 
 
cc w/encls 1&2: R. Boyle, Department of Transportation 
   J. Shuler, Department of Energy
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SAFETY EVALUATION REPORT 
Model No. BW-2901 Shipping Package 

Certificate of Compliance No. 9251 
Revision No. 13 

 
SUMMARY 
 
By application dated September 13, 2007, AREVA NP, Inc., (formerly Framatome ANP, Inc.) 
requested an amendment to and renewal of Certificate of Compliance No. 9251, for the Model 
No. BW-2901 package.  AREVA requested changes in the specification for the uranium dioxide 
fuel pellets, and provided updated packaging drawings, package operations, and packaging 
maintenance.   
 
Based on the statements and representations in the application, and the conditions described 
below, the staff concluded that the package meets the requirements of 10 CFR Part 71.  The 
Certificate of Compliance has been amended as requested by the applicant, and has been 
renewed for a 5-year term that expires on January 31, 2013. 
 
EVALUATION 
 
By application dated September 13, 2007, AREVA requested the following changes to 
Certificate of Compliance No. 9251, for the Model No. BW-2901 package: 
 
• Increase the maximum uranium dioxide fuel pellet diameter from 0.375 inch to 0.400 inch. 
• Update one packaging drawing that shows the method for packaging fuel pellets. 
• Update package operations and the packaging maintenance program described in 

Sections 7.0 and 8.0 of the application. 
 
AREVA also requested that the Certificate be renewed.  To support the request AREVA 
provided a consolidated application for the package in accordance with 10 CFR 71.38(c).  The 
consolidated application included a new packaging drawing to replace an outdated one, and 
included replacements for Sections 7.0 and 8.0 of the application.  The application also included 
a new section that evaluated the criticality safety of fuel pellets with a larger pellet diameter than 
previously evaluated.  The additional criticality analyses also included a new description of the 
code validation for the SCALE 4.4a code, which was used for the analysis.   
 
NRC staff reviewed the application using the guidance in NUREG 1609, "Standard Review Plan 
for Transportation Packages for Radioactive Material."  This Safety Evaluation Report 
documents the review, and is written using the main section numbers from NUREG-1609.   
 
1.0 General Information 
 
1.1 Packaging 
 
The BW-2901 is designed for the transport of low-enriched uranium oxide powder and pellets.  
The package is composed of an inner container, surrounded by insulating material, and an outer 
drum.  The inner container (the containment vessel) is a steel vessel with a square cross 
section of 11.15-inches maximum, and a length of 29.5 inches.  The drum is about 22.5 inches 
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in diameter and 34 inches high.  The lid closure is a typical locking ring, with lugs that are bolted 
together.  In addition, three lid clamps are installed to secure the drum lid.  The uranium oxide is 
packaged in boxes, and wood boards position the boxes within the inner container.  Three 
borated aluminum plates are positioned within the inner container to act as neutron absorbers.  
The maximum gross weight of the package is 660 pounds. 
 
1.2 Drawings 
 
The applicant provided a new drawing for the packaging:  AREVA NP, Inc., Drawing No. 
1215600, Rev. 7, “Method of Packaging UO2 Fuel Pellets.”  This drawing shows the 
configurations of cardboard boxes, pellet trays, polyethylene wrapping, and liners that may be 
used as secondary packaging for the uranium dioxide pellets.  Several optional configurations 
are shown.  The drawing replaces B&W Fuel Company Drawing No. 1283759D, Rev. 0. 
 
The replacement drawing is considered acceptable, since it reflects essentially the same 
information as the replaced drawing, and does not change the approved shipping 
configurations.  Condition No. 5(a)(3) of the certificate has been revised to include the 
replacement drawing. 
 
6.0 Criticality 
 
The applicant provided supplementary criticality analyses (Section 6.7 of the application) to 
support the requested change in the maximum pellet diameter (from 0.375 inch to 0.400 inch).  
The applicant considered a single package in isolation, an array of undamaged packages under 
normal conditions of transport, and an array of damaged packages under hypothetical accident 
conditions.   
 
The applicant had previously shown that the limiting analyses were for an array of damaged 
packages under hypothetical accident conditions, including optimum moderation inside the 
containment system.  The applicant had also shown that, for the range of pellet diameters 
previously considered, the maximum k-eff of the array was higher for the smaller diameter 
pellets.  The current analysis confirmed that the k-eff for the 0.400-inch diameter pellets was 
lower than that calculated for smaller diameter pellets.  The maximum k-eff for the 0.400-inch 
diameter pellets was 0.9225, whereas the maximum k-eff for the optimum pellet diameter 
(0.200-inch) was 0.9272. 
 
The applicant provided an additional benchmarking evaluation for the computer code used in 
the new analysis (SCALE 4.4a).  The evaluation resulted in an Upper Subcritical Limit (USL) of 
0.94.  The applicant showed that the results of the criticality analyses for the increased pellet 
diameter were within the USL.  In addition, the applicant provided supplemental analyses for the 
smaller pellet diameters that confirm that the maximum k-eff for the complete range of pellet 
sizes was within the USL.  The staff reviewed the supplemental criticality analysis and 
benchmark evaluation and found them to be adequate. 
 
The staff performed confirmatory calculations for the revised pellet sizes using SCALE 5.  The 
staff results confirmed those of the applicant.  Condition No. 5(b)(1)(i) of the Certificate of 
Compliance has been revised to show a maximum pellet diameter of 0.400 inch. 
 
The applicant did not request air transport for the package and did not provide a criticality 
assessment per the requirements of 10 CFR 71.55(f).  This provision became effective on 
October 1, 2004, and applies to fissile material packages that are transported by air.  Condition 
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No. 9 has been added to the Certificate to clarify that air transport of fissile material is not 
authorized. 
 
7.0 Package Operations 
 
The applicant provided an updated section describing package operations.  The updated 
operations included confirmation that the contents were consistent with the limits provided in the 
Certificate of Compliance, including allowable pellet diameters.  Editorial changes were made 
throughout Section 7.  The staff reviewed the updated package operations and found them to be 
adequate. 
 
8.0 Acceptance Tests and Maintenance Program 
 
The applicant provided an updated section describing the acceptance tests and  maintenance 
program for the packaging.  Section 8.1 notes that fabrication of new packagings is not 
authorized per 10 CFR 71.19.  The Certificate has been revised to clarify that use of the 
package under the General License in 10 CFR 71.17 is limited to packagings fabricated prior to 
April 1, 1999, as specified in 10 CFR 71.19(b).  Section 8.3 provides the maintenance program, 
which includes visual inspections for exposed surfaces prior to each shipment.  This 
maintenance program is considered adequate. 
 
CONCLUSIONS 
 
The following revisions were made to the Certificate: 
 
• The Certificate holder was changed to AREVA NP, Inc. (formerly Framatome ANP, Inc.). 
• The packaging description (Condition No. 5(a)(2)) was revised to clarify the dimensions of 

the drum. 
• The updated packaging drawing showing the methods for packaging pellets was included, 

and the superseded drawing was removed (Condition No. 5(a)(3)). 
• The maximum pellet diameter was increased from 0.375 inch to 0.400 inch (Condition No. 

5(b)(1)(i)). 
• The term Transport Index for Criticality Control was changed to Criticality Safety Index (CSI) 

consistent with 10 CFR 71.4 and 71.59 (Condition No. 5(c)). 
• Condition No. 9 was added to clarify that fissile material is not authorized for air transport, 

since the package was not evaluated per the requirements of 10 CFR 71.55(f). 
• Condition No. 10 of the Certificate was revised to clarify that fabrication of the package was 

satisfactorily completed by April 1, 1999, as required by 10 CFR 71.19(b). 
• Condition No. 11 was added that allows the previous revision of the certificate to be used for 

a period of approximately 1 year. 
• The certificate was renewed, and the expiration date was changed to January 31, 2013 

(Condition No. 12). 
 
Based on the statements and representations in the application, and the conditions described 
above, the staff agrees these changes do not affect the ability of the package to meet the 
requirements of 10 CFR Part 71. 
 
Issued with Certificate of Compliance No. 9251, 
Revision No. 13, on  January 24, 2008. 
 



<<
  /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


