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Appendix 3.5.3, Excerpted from Safety Analysis Report for the 
Century Champion Type B Package Thermal Test 

Introduction 

The Century Industries Versa-Pac Shipping Container is an evolutionary package design 
based on the design and testing of the Century Industries Champion Type B package.  
Due to the similarity in both package designs, tests involving the Century Industries 
Champion, although not directly applicable, can be used to support the safety basis of the 
Versa-Pac design as supplemented by further analysis and tests.  Tests involving the 
Champion package that are applicable to the design of the Versa-Pac include drop tests, 
thermal and immersion tests.  The thermal test further indicates the lack of the thermal 
stresses in the design.  The design similarities are further presented with attachment of 
the test results for the Champion package. 

Design Comparison 

Both packages share the same basic structural components in that they have an inner and 
outer liner of sheet metal that is surrounded by vertical and horizontal stiffeners.  Both 
package designs use the same ceramic fiber blanket insulation between the inner and 
outer liners and also surrounding the radial portion of the containment boundary.  Both 
designs have approximately the same polyurethane foam in their respective bottom and 
top portions of the container.  Both designs are based on an inner structure that slides into 
an outer drum.  Therefore, both package designs should have a similar thermal response 
including thermal stresses.  However, the temperature profiles may be different as further 
discussed. 

The package designs differ in the type of insulation that surrounds the inner containment 
area.  The Champion surrounds the containment area with polyurethane foam that is 
poured in place while the Versa-Pac utilizes ceramic fiber blanket insulation within the 
same area. 

The Champion utilizes a leak testable inner vessel as the primary containment with a 
secondary blind cap flange on top of the main sealing flange while the Versa-Pac uses 
only a ½” blind flange with a high temperature fibrous sleeve at the containment 
boundary. 

Thermal Test 

Figure 3.5.3-1 shows the Century Champion Package rigging for the thermal test.  Figure 
3.5.3-2 displays a typical view of the package during the 30 minute 1475oF thermal test 
phase.  Figure 3.5.3-3 displays the package upon completion of the thermal testing prior 
to conduct of the immersion test. 
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Summary of Results 
 
The metallic components of the package, as shown in Figure 3.5.3-3, do not show any 
signs of failure or fatigue at the conclusion of the thermal test.  This demonstrates that 
thermal stresses induced during thermal testing are low and within the structural capacity 
of the components.  The polyurethane insulation is considered to be a sacrificial 
component, and in performing its function its structure is broken down by the heat of the 
fire.  However, the polyurethane components (including the internal polyurethane plug 
utilized in the Versa-Pac) do provide load-carrying capability for the packaging, and the 
steel components provide the strength and structure required to maintain the packaging 
intact following the event.  The 30 minute thermal test including the post-test natural 
cool-down did not cause any seam or closure separation in the package.  The package 
structure including outer closure drum does not shown any signs of failure or fatigue.  
These observations from the testing of the Century Champion are directly applicable to 
the Versa-Pac design since their outer structures are identical.  Therefore, the Versa-Pac 
design is not anticipated to be subject to deleterious thermal stresses during the required 
30 minute thermal test at 1475oF. 
 
Pages 14 and 15 of the Champion Safety Analysis Report are provided as pages 5 and 6 
to Appendix 3.5.3.  The test results indicate that during a 44-minute fire exposure, the 
lower portion of the inner vessel attained a maximum temperature of 450oF.  Testing of 
the Versa-Pac would be expected to produce similar results since the structures and 
thermal insulation are similar to the Champion.  The analytical analysis presented in 
Section 3.0, Thermal Evaluation, indicate a maximum temperature to the contents of 
552oF for the Versa-Pac using a 3-inch polyurethane foam plug in the top of the 
containment vessel.  With the plug removed, the analytical results approach 600oF.  The 
analytical results seem reasonable and are generally performed to bound actual thermal 
tests with sufficient margin to ensure the design meets the requirements.  Therefore, the 
lower temperature experienced in the fire testing of the Champion seems reasonable.  In 
an actual fire test of the Versa-Pac, the maximum temperature at the containment 
boundary would be expected to be less than 600oF.  A lower temperature is anticipated 
since the Versa-Pac design uses a fiberglass thermal break in the area of the containment 
boundary closure. 
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Figure 3.5.3-1  Champion Package on Test Stand – View from Thermocouple Shielding Tube 
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Figure 3.5.3-2  Champion Package during Thermal Testing Phase 
 

 
Figure 3.5.3-3  Champion Package Post-Thermal Test 
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