








 

 

 
 
 
 
 

SAFETY EVALUATION REPORT 
Docket No. 71-9310 

Model No. F-431 Transportation Package 
Certificate of Compliance No. 9310 

Revision No. 4 
 
SUMMARY 
 
By application dated October 21, 2011, and as supplemented February 15, and March 9, 2012, 
Best Theratronics requested an amendment to Certificate of Compliance No. 9310, for the 
Model No. F-431 transportation package.  Based on the statements and representations in the 
application, the staff agrees that these changes do not affect the ability of the package to meet 
the requirements of 10 CFR Part 71. 
 
GENERAL INFORMATION 
 
Best Theratronics requested the ability to ship both the original design of the package and a 
modified design which includes additional security features to the content of the package.  
These minor changes to the payload, the Gammacell-1000 (GC-1000) and Gammacell-3000 
(GC-3000) irradiators, led to a modification of the packing braces.  The remaining sections (e.g., 
criticality, materials, and containment) were not affected by this amendment.   
 
STRUCTURAL EVALUATION 
 
The amendment requested design changes to the profile of the shielding heads which required 
changes to the packing braces.  The shielding heads have increased in weight by 20 kg for the 
GC-1000 and 57 kg for the GC-3000.  The increased weight in the shielding heads is bounded 
by the original analysis of the F-431 Safety Analysis Report (SAR) found in IN/TR 1913 F-431.  
The analysis is based on a total package weight of 2270 kg and payload weight of 1225 kg 
while the new maximum payload weight is 1125 kg.  The new payload weight includes the 
weight of the new bracing as well as the irradiators.   
 
The change in bracing is considered to be of low safety significance as during hypothetical 
accident conditions (HAC) the majority of the support is provided by the polyurethane foam 
found between the stainless steel shells.  The changes in bracing do not affect the package 
during normal conditions of transport (NCT). 
 
THERMAL EVALUATION 
 
The package consists of a main body and inner lid and outer lid.  The main materials of 
packaging are 304L stainless steel and rigid polyurethane foam.  The F-431 package provides 
thermal protection for the radioactive contents and the containment by the sealed sources. 

Except for changes to the payload devices GC-1000 and GC-3000, the thermal design of the F-
431 package is unchanged and the heat generated by the payload is unchanged.  The thermal 
properties of materials were presented in SAR IN/TR-1913/1922.   
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In this analysis, the payload temperature reaches the peak 18 hours after the fire is 
extinguished because the heat absorbed in the outer layer of the package continues to flow 
inward toward the payload.  The thermal evaluation of this amendment is still bounded by the 
original analysis of internal heat generation of 50 W. 

The thermal analysis of the F-431 under NCT and HAC was presented in SAR IN/TR-1913/1922 
and remains valid in SAR IN/TR-6087.  The staff accepts the previous thermal analysis of the F-
431 package, approved by the NRC with significant safety margin for NCT and HAC, because 
there are no changes in decay heat limit, packaging components, and packaging material 
properties.  The staff has reviewed the F-431 package description and payload description and 
has reasonable assurance that the F-431 package satisfies the thermal requirements of 10 CFR 
Part 71. 

SHIELDING EVALUATION 
 
The objective of this review is to verify that the package design meets the external radiation 
requirements of 10 CFR Part 71 under NCT and HAC.  The applicant proposed a modification to 
the allowable package contents for ensuring the radioactive source in the contents remains 
secured in its position (and secured from unauthorized access) within the GC-1000 and GC-
3000 irradiators.  The GC-1000 and GC-3000 irradiators, together with their Cs-137 special form 
or sealed sources (3050 Ci maximum), constitute the allowable package contents.  The 
package will be used to ship those contents that use the design options for securing the 
sources, including the proposed modification, as indicated in the proposed licensing drawings 
(see Drawing No. F643101-001, sheet 2 of 2, Issue E). 
 
Staff reviewed the proposed amendment with respect to impacts on the shielding capabilities.  
Based on the results of the structural review (see “Structural Evaluation” of this SER), the staff 
finds that the source will remain secured in its location and thus the shielding capabilities of the 
package will be maintained.  Although the shielding design of the package (the GC-1000 and 
GC-3000 are relied on for shielding) did not change, the applicant modified the licensing 
drawings to include additional dimensions to adequately characterize the shielding design of the 
package and to provide dimension tolerances.  The applicant also modified the drawings to 
correct various inconsistencies.  The staff finds that there were no other changes to the package 
features that impact shielding.  The staff finds that the licensing drawings of the application have 
been appropriately modified to adequately describe the package’s shielding design and to 
account for the change to the contents.  Thus, the staff finds there is reasonable assurance that 
the package will continue to meet the external radiation requirements of 10 CFR Part 71.  
 
CONDITIONS 
 
The following changes have been made to the certificate of compliance: 
 
Condition No. 5(a)(2), “Description,” has been updated with increased payload weights and the 
maximum contents weight has been corrected.   
 
Condition No. 5(a)(3), “Drawings,” has been updated to reference the updated drawings which 
include changes resulting from the additional security features. 
 
Condition No. 5(b)(2), “Contents,” and Condition No. 7 have been updated to correct a minor 
typographical error. 
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The References section has been updated to include this revision request. 
 
CONCLUSION 
 
Based on the statements and representations contained in the application, the staff concludes 
that 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. 9310, Revision No. 4 on  
April 4, 2012.  
 

 




