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Itemized RAI Responses 

 
Question 1-1: Justify the use of a tapped bar or equivalent with a helicoil insert.  This 

justification should specifically address any reduction in packaging 
performance from the packaging configuration tested.  Note number 18 of 
drawing number 60699 (sheet 1 of 4), states: 

OPTION:  In place of nut (item 25) a helicoil insert and tapped 
bar may be used.  The centerline of the tapped bar or 
equivalent shall match the centerline of the nut. 

The justification should include the following information: (1) material(s) 
and sizes(s) of the “tapped bar or equivalent” components; (2) revise 
drawing number 60699 to show substituted “tapped bar or equivalent” 
arrangement; (3) details showing where the helicoil insert is employed, 
and, helicoil insert material; and (4) sufficient details to show that the 
thread engagement depth for any substitute or equivalent component 
equals or exceeds the amount obtained using a nut. 

Response: Drawing 60699-SAR has been revised to include full descriptions for both 
the tapped bar and helicoil insert.  Items 31 and 32 were added to the List 
of Materials on sheet 1; plus a sectional view of the optional items on 
sheet 2; and a detail of the threaded bar (item 31) is included on sheet 4.  
A comparison between the nut and use of the threaded insert is provided in 
Section 2.3.1.1.1, Optional Threaded Insert, of the SAR justifying its use. 

Question 1-2: Justify the use of 11 gauge sheet rather than angle (item number 8 of 
drawing number 60699 (sheet 1 of 4)), see note 17 of drawing number 
60699 (sheet 1 of 4).  This justification should specifically address any 
reduction in packaging performance from the packaging configuration 
tested specifically if manufactured in combination with note number 18 of 
drawing number 60699 (sheet 1 of 4). 

Response: Drawing number 60699-SAR has been revised to more clearly show 
item 8.  The quantity has been changed to 4 and the length of 5-1/2 inches 
has been added to the list of materials on sheet 1.  Weld symbols have 
been added to Detail B on sheet 2 and a front view, Section H-H has been 
included on sheet 4 for clarification. 

Item 8 (2 x 3 x 3/16 angle) is 5 ½ inches in length and positioned in four 
places directly adjacent to the lift lugs.  Due to its short length, the angle is 
not relied upon during the performance tests.  Its function is simply to 
provide a positive backing for the riveted connection with the lift lugs.  
Section 2.3.1.1, Fabrication Options, covers the acceptable use of the 
optional sheet. 
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Question 1-3: Revise drawing number 60699 to show how angles (items numbers 9 and 
10 of drawing number 60699 (sheet 1 of 4) are attached to outer sheet 
metal (items number 1 of drawing number 60699 (sheet 1 of 4)). 

Response: Drawing 60699-SAR has been revised to include the missing weld call-
outs.  The weld symbols are now included on Detail B on sheet 2 and 
Detail E on sheet 3.  Typically, on the exterior of the package, welds are 
continuous full penetration welds.  On the interior, the welds are typically 
2 of every 4 inch fillet skip welds. 

Question 1-4: Revise drawing number 60699 (sheet 1 of 4) to include the specification 
and grade of items 23 to 29. 

Response: Drawing 60699-SAR has been revised to include the missing information.  
Information for items 18, 21, and 22 has also been expanded in the same 
manner. 

Question 1-5: Provide a description of the containment boundary; see questions 4-1 and 
4-2. 

Response: The containment system and the containment boundary, in accordance 
with Section 4.0, Containment, are described in Section 1.2.1.1, 
Packaging Description. 

Question 2-1: Provide a description of the certification process for drum assembly 
related to internal hydrostatic pressure testing.  Section 2.6.1.3 states: 

As identified in Section 2.2.1, Mechanical Properties and 
Specifications, the drum assembly used in the TN-55 must be 
certified to pass an internal hydrostatic pressure test of a 
minimum of 29 psig (200 kPa) for a duration of five minutes. 

However, from the information provided in Sections 2.2.1, 2.6.1.3, and 
8.1.3.2 it is not clear if the certification of the drum assembly will be 
based on a prototype test or a per unit acceptance test. 

Response: The discussion in Section 2.6.1.3, Stress Calculations, has been revised to 
clarify that it is the drum design that must be certified.  The hydrostatic 
pressure test is specified as part of the UN drum qualification testing 
identified in Section 2.2.1, Mechanical Properties and Specifications.  
Clarification has also been provided to Sections 2.2.1.5, Drum, and 
8.1.3.2, Pressure Testing. 

Question 2-2: Provide the technical justification to support the statement provided in 
Section 2.1.2.1.1: 

The steel drum (approximately 0.59 inches thick) and the 
galvanized sheet metal utilized in the overpack outer shell 
(approximately 0.052 inches thick), due to their thin section, 
are not susceptible to brittle fracture at cold temperatures. 

Also, justify why the presence of multiple load paths and redundant 
bolting systems preclude the need to consider brittle fracture as the failure 
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mode of concern.  The basis cited in this section of the SAR, Section 5 of 
NUREG/CR-1815 which deals with sections less than four inches in 
thickness is not sufficient. 

Response: The justification regarding brittle facture for all the TN-55 components 
has been revised in Section 2.1.2.1.1, Brittle Fracture Assessment.  
Additional clarification from both NUREG/CR-1815 and Regulatory 
Guide 7.11 has been incorporated. 

Question 2-3: Provide the technical justification to support the statement provided in 
Section 2.6.2: 

None of the materials of construction (i.e. carbon comprising 
the 55-gallon drum, the reinforced fiberglass, the polyurethane 
foam, and the overpack outer sheet steel) undergo a ductile-to-
brittle transition at temperatures of -40ºF or higher. 

Response: A reference to Section 2.1.2.1.1, Brittle Fracture Assessment, has been 
provided to Section 2.6.2, Cold.  The technical justification is provided in 
Section 2.1.2.1.1 as discussed in Question 2-2 above. 

Question 2-4: Specify the leak test criteria referred to in Section 2.12.3.1.3 of the SAR: 

Using aluminum oxide in place of uranium dioxide makes 
meeting the leak test criteria more difficult and therefore 
results in a conservative successful evaluation for the TN-55 
container. 

Since it is specifically stated in Section 8.1.4 of the SAR that: 

The TN-55 packaging does not contain any seals or 
containment boundaries that require leak testing. 

Response: There is no leak test criterion for either the powder or the drum.  The 
sentence referred to in Section 2.12.3.1.3, Simulated Payload, has been 
revised to state: 

Using aluminum oxide in place of uranium dioxide makes 
meeting the certification testing criteria more difficult and 
therefore results in a conservative successful evaluation for the 
TN-55 package. 

Further discussion has also been added towards the end of the 
section regarding the conditions of dry and moist powder and how 
it applies to the conservative conclusion. 

Question 4-1: Provide the technical basis to support the statement in Section 4.1 of the 
SAR: 

There is no containment boundary required for the TN-55 since 
the contents consist of low enriched uranium oxide powder 
with an unlimited A2 value for release purposes. 
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The staff agrees that, for unirradiated uranium only, low-enriched uranium 
(enriched to 20 percent or less) has an unlimited A2 value.  However, in 
accordance with the requirements of 10 CFR 71.43(c), each package must 
include a containment system securely closed by a positive fastening 
device that cannot be opened unintentionally.  Further, a “containment 
system” is defined in 10 CFR 71.4 as the assembly of components of the 
packaging intended to retain the radioactive material during transport.  
Finally, 10 CFR 71.33 requires applications to include a description of the 
containment system. 

Response: The SAR has been revised to include the containment system.  The 
majority of Section 4.1, Description of the Containment System, has been 
revised based on this change.  The 55-gallon drum and gasket has been 
made the containment boundary.  The containment system is the entire 
drum assembly. 

Question 4-2: Revise the SAR to identify the containment system, including all the 
components of the containment boundary.  Also, revise the SAR where 
appropriate to change the wording from “confinement” to “containment.” 

The use of the term “confinement systems” is more appropriate in a 10 
CFR Part 72 application, see 10 CFR 72.3. 

Response: As discussed in Question 4-1 above, the containment system has been 
incorporated in the SAR.  A search has been performed through the SAR 
and the term “confinement” has been replaced with “containment” as 
appropriate. 

Question 4-3: Revise Section 4.3 of the SAR to address the containment requirements of 
10 CFR 71.55.  Further, provide the bases for the conclusion provided in 
that section: 

The following qualitative assessment demonstrates that the 
performance requirement of 10 CFR 71.51(a)(2), as they relate 
to the containment system, are satisfied. 

The TN-55 is a Type A fissile package.  The requirements of 10 CFR 
71.51 only apply to Type B packages and are not applicable to the TN-55 
transportation package.  The requirements pertaining to the performance 
of Type A fissile packages under hypothetical accident conditions are 
described in 10 CFR 71.55, which states that the package must be 
designed and constructed, and its contents limited, such that the package 
would be subcritical: if water were to leak into the containment system, if 
liquid contents were to leak out of the containment system, or if the 
package were subject to hypothetical accident conditions. 

Response: Section 4.3, Containment under Hypothetical Accident Conditions, has 
been revised to address the containment requirements of 10 CFR 71.55. 

The requirements in 10 CFR 71.51 are mentioned because of the reference 
from 10 CFR 71.55(a) which states: 
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When required by the total amount of radioactive material, a 
package used for the shipment of fissile material must also be 
designed and constructed in accordance with §71.51. 

Therefore, the statement has been revised to state that the package 
is Type A fissile with an unlimited A2 value and 10 CFR 71.51 
does not apply. 

Question 4-4: Clarify the statement in Section 4.3 of the SAR, with regards to the 
immersion test: 

Although deformed in most cases, the drum did not release 
contents. 

State how the physical tests described in Chapter 2 and 3 of the SAR 
demonstrate that the package will contain its contents such that the 
package will remain subcritical under hypothetical accident conditions. 

Section 2.7.5 and 2.7.6 of the SAR state that water was able to leak into 
the drum as a result of the immersion tests.  Section 2.7.8 of the SAR 
states that a ¼ teaspoon of powder leaked out of the drum as a result of the 
testing.  Based on these test results, it is unclear that the release of contents 
will be adequately limited. 

Response: Section 4.3, Containment under Hypothetical Accident Conditions, has 
been revised to address the requirements of 10 CFR 71.55 as mentioned in 
Question 4-3 above.  The deformation and in-leakage of water in the drum 
during immersion testing has been clarified in addition to the leakage of a 
¼ teaspoon of powder from one of the certification test units following the 
HAC drop tests.  Reference has also been provided in the criticality 
evaluation Section 6.3, General Considerations, discussing the effect of 
small quantities of powder leaking from the drum. 

Question 7-1: Revise Section 7.1.2.2 to correct sequence issue.  Step 1 states: 

These steps may be performed before or after the drum is 
placed in the overpack body as necessary. 

Where as Step 2 requires inspection of the drum body for damage.  This 
inspection cannot be performed once the drum has been placed into the 
overpack. 

Response: The step sequence in Section 7.1.2.2, Drum Closure, has been revised so 
the drum inspection is performed before placement within the overpack. 

Question 7-2: Provide bases for not leak testing the containment boundary as part of the 
package loading operation, see related questions 4-1 and 4-2. 

Response: The TN-55 package and regulations point to the criticality evaluation as 
the limiting factor for leakage of the contents from the drum (containment 
boundary).  The criticality evaluation has been clarified and now includes 
discussion that the release of small quantities of powder from each drum is 
insignificant.  Steps identified in Section 7.1.2.2, Drum Closure, identify 
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the required steps to inspect the drum for damage, inspect the gasket for 
wear or damage, and to carefully ensure the gasket properly lays over the 
top edge of the drum body.  The clamping action of the heavy duty 
clamshell closure ring as it is installed ensures the tight fit of the drum lid 
and gasket over the top edge of the drum body.  The visual inspection of 
these drum closure steps ensures the containment boundary is assembled 
correctly, preventing the release powder. 

Question 8-1: Clarify the statement in Section 8.1.7 of the SAR: 

As such, with the exception of the tests required for specific 
packaging components as discussed in Section 8.1.4, 
Component Tests, specific acceptance tests for material 
thermal properties are not required or performed. 

Section 8.1.4 of the SAR states: 

The TN-55 packaging does not contain any seals or 
containment boundaries that require leak testing.  This section 
is not applicable. 

Where as Section 8.1.5 of the SAR includes the requirements for 
component fabrication and testing requirements. 

Response: Section 8.1.7, Thermal Tests, has been revised to correctly reference 
Section 8.1.5, Component and Material Tests. 


