
Responses to NRC Questions 
THSC, Docket 71-9360 

1. The applicant states in SAR Section 3.4.3 (page 61) that based on the thermal tests performed 
on the THSC, none of the components exceeds its temperature limits as described in Section 
3.2.1. 

Answer: The current text in Section 3.4.3, Maximum Temperatures and Pressures, is 
misleading . There were no actual thermal tests performed on the THSC package, but rather a 
comparison with the thermal tests performed on the INC IR-100 and INC OP-100 packages. 
The text will be revised to clarify this point. 

Staff: With HAC thermal tests performed on THSC, information on test results should be provided in 
SAR. 

2. Provide the melting point of plastic burn-out plugs. 

Answer: The melting temperature for the polyethylene pipe plugs is in the temperature range 
of 248 - 366 °F (120 °c - 180 °C), which is typical for polyethylene. 

3. Provide (a) the reaction temperature at which the polyurethane foam begins to "char" in 
presence of oxygen and (b) burn-out rate (consumption rate , such as mm/minute) of 
polyurethane foam (information from vendor/supplier or source book). 

Answer: The polyurethane foam utilized in the THSC is a nonstructural foam for moisture 
protection of the depleted uranium (DU) shield . This foam is a commercially available foam that 
is generally utilized in refrigerators as an insulator. Since the general use is not for insulating 
from a fire, there is no data available to address charring or burn-rates. 

4. Provide information on (a) off-gassing temperature of polyurethane foam (a temperature of 
polyurethane foam to start degradation even without the breach) and (b) how the polyurethane 
foam behavior changes after off-gassing (information from vendor or supply book) . 

Answer: As noted in the previous answer, there is no data available for the polyurethane foam. 

5. Perform HAC model analysis or alternative calculation (using constant fire temperature of 
800°C, foam material thermal properties, foam consumption rate and shortest distance between 
plug and DU shield) for transient temperature distribution in polyurethane foam and for 
amount/layer of good foam remained (temperature vs. time). 

Answer: Any analytical approach to demonstrate HAC thermal response of the THSC package 
will result in predicted temperatures exceeding the oxidation temperature of the DU shield 
surface. However, oxidation of the DU will not occur due to the limited inflow passages that 
restricts available oxygen to the DU surface. This lack of oxidation behavior was demonstrated in 
numerous burn tests of actual DU shielded packages, e.g., IR-100, OP-100, etc. 

6. If analysis in item (6) shows char near/at DU, demonstrate/provide information as to no 
oxidation in DU shield (information from vendor/supplier or source book). 

Answer: There is no available data that shows the thermal behavior of the polyurethane 
foam/DU interface, especially in the configuration of the actual THSC DU shield assembly. 

7. ANSYS® NCT and HAC input and output files may need to be provided for verification . 

Answer: The ANSYS® files for the NCT model can be provided if necessary. However, that 
analysis utilized foam properties for General Plastics' FR-3720 polyurethane foam , which is the 
only foam that has thermal properties available. As noted previously, there is no data for the 
generic commercial polyurethane foam used in the THSC. A ANSYS® model for the HAC fire 
event has been created since it would only provide predicted temperatures that exceed the 
assumed DU oxidation temperature of 400 °c (752 °F) with no resolution on the degree of 
oxidation . 


