
  

From: LELEU Gilda (AREVA) [mailto:gilda.leleu@areva.com]  

Sent: Friday, June 22, 2012 11:08 AM 
To: Conroy, Michael (PHMSA) 

Subject: RE: Request for Additional Information to Support Request for US Validation of TN-BGC1 

Package 
  
Michael, 
  
You will find below the answer to your request of the 21 May 2012. 
  
Gilda 
  
  

RAI No. 1 
  

Clarify the corrosion effect on the package due to the transport of uranium tetrafluoride. 
  

Uranium tetrafluoride can react with moisture to form hydrofluoric acid, which can be corrosive 

to the stainless steel or aluminum primary holding boxes and the silicone O-rings.  The potential 

corrosion and its cumulative effect (after 5 years, 10 years, etc.) on certain areas, such as the O-

ring groove, etc., is not discussed in the application. 
  

This information is required to determine if the Model No. TN-BGC1 package meets the 

requirements of paragraphs 642 and 651(a) of IAEA TS-R-1. 
  
  

ANSWER TO RAI N°1: 
  
  

Our client is performing analysis to determinate the moisture rate of UF4. 
  

However, even without this rate, we can argue by comparison with other package; such as 48-Y 

cylinders (US certificate: USA/0679/H(U)-96 rev 4 of 21 April 2009) which are loaded, all year 

long for some of them, with UF6 (a corrosive content which can also form hydrofluoric acid). 
  
The thickness of the cylinder is measured every 5 years by non destructive control. And so far, 

there has not been measured any loss of material on the internal face of these cylinders.  
48-Y cylinders are made of carbon steel when the TN-BGC1 and its internal arrangement are 

made with stainless steel. 

Our need of transport is today evaluate to 5 air transports at maximum until august 2013.  
  

So, in view of those elements,  it might be very unlikely that we observe, over this period, a loss 

of material on the TN-BGC1 package and its internal arrangement. 
  
  

RAI No. 2 
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Clarify whether Content No.11 includes radionuclides, beyond 
235

U and 
238

U, that would 

necessitate a limited A2 value. 
  

Chapter 3.4 of the application states that a package with Contents No. 2, 4, 7, 11, and 26 should 

have a pre-transport leak test to meet 6.65E-5 Pa. m
3
/s for a maximum activity of 44 A2/g.   

  

According to Chapter 1 of the application, Contents No. 2, 4, 7, 11, and 26 include uranium 

oxide powder, metal uranium bars, uranium oxide, uranium-bearing materials, and TRIGA fuel.  

These contents include 
235

U and 
238

U radionuclides which have unlimited A2 values and 

negligible decay heat.   
  

Are there other radionuclides in Content No. 11 that would result in a limit to the A2 quantity?   
  

Provide a clear definition of the contents and the calculation that shows why the activity is 

limited to 26 A2/g for the current revalidation. 
  

This information is required to determine if the Model No. TN-BGC1 meets the requirements of 

paragraph 501 of IAEA TS-R-1. 
  
  

ANSWER TO RAI N°2: 
  
  

The value of 26 A2/g Ref-07-00054095-100 is a mistake made during the update this document, 

the value good value is 44 A2/g as specify in chapter 3.4. 
With a pre-transport leek test meeting 6.65.10

-5
 Pa.m

3
/s and no thermal power, this value is the 

content maximum specific activity with which the regulatory dispersion criteria are met (case 

number 2 of chapter 3.4). 

The specific activity of the content has to be controlled before the transport. 
  
  

RAI No. 3 
  

Confirm that the application’s conclusion of “no loss or dispersion of the packaging content” 

applies to uranium tetrafluoride in powder form. 
  
There appears to be an inconsistency between the application and the Certificate of Approval.  

Appendix No. 11 of the Certificate of Approval mentions there are uranium powders (page 2 of 

4) whereas Chapter 1 of the application states that Content No. 11 “consists of uranium-bearing 

materials in solid form, to the exclusion of powders.”   
  

Please confirm that the application’s conclusion, i.e., that there is no loss or dispersion of the 

packaging content, applies to the uranium tetrafluoride in powder form. 
  

This information is required to determine if the Model No. TN-BGC1 package meets the 

requirements of paragraphs 501 and 657 of IAEA TS-R-1. 
  



  

ANSWER TO RAI N°3: 
  

The exclusion of the powder is a mistake in the safety analysis report. 
The risk only risk is the pyrophoricity in case of transport of metallic powder (in this case the 

cavity of the package has to be filled of inert gas) but this doesn’t concern UF4. 

The safety analyses have been performed considering the case of the powder. The conclusion of 

the SAR applies to the uranium tetrafluoride in powder form. 
  

RAI No. 4 
  

Provide the total activity of the TN-BGC1 package, loaded with UF4, to determine the thermal 

test period. 
  

The applicant specified that a maximum allowable mass of 
235

U in the Model No. TN-BGC1 

package is 7,000 grams in Appendix 11 (Content No. 11) and the maximum specific activity of 

UF4  is 26 A2/g in Ref-07-00054095-100.  With the maximum mass and specific activity given 

in the application, the total activity of UF4 can be greater than 3000A2 and the package can be 

then categorized as a Type C package, if transported by air, whereas a 60 minute thermal test is 

required instead of a 30 minute thermal test. 
  

This information is required to determine if the Model No. TN-BGC1 package meets the 

requirements of paragraph 736 of IAEA TS-R-1. 
  

ANSWER TO RAI N°4: 
  

The specific activity of UF4 is calculated before each transport and is indeed limited to 44 A2/g 

(see answer to RAI n°2). 
UF4 includes mainly 

235
U and 

238
U radionuclides which have unlimited A2 values. It is unlikely 

that this limit of 44 A2/g will be reached. 
However, we agree to limit the maximal activity of each package to 3000 A2. 

  
  

  
  
  

 
De : Michael.Conroy@dot.gov [mailto:Michael.Conroy@dot.gov]  
Envoyé : jeudi 21 juin 2012 19:28 

À : LELEU Gilda (BE/LO) 

Objet : RE: Request for Additional Information to Support Request for US Validation of TN-BGC1 
Package 

Do you expect to have answers soon? 
  

From: LELEU Gilda (AREVA) [mailto:gilda.leleu@areva.com]  

Sent: Friday, May 25, 2012 8:51 AM 
To: Conroy, Michael (PHMSA) 

mailto:Michael.Conroy@dot.gov
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Subject: RE: Request for Additional Information to Support Request for US Validation of TN-BGC1 

Package 
  
Michael, 
  
The preparation of the answers to theses questions is in progress. 
  
I should send you them by the end of the second week of June (the 15th) . 
  
Gilda 
  

  
  
  

  

 
De : Michael.Conroy@dot.gov [mailto:Michael.Conroy@dot.gov]  

Envoyé : lundi 21 mai 2012 23:15 
À : LELEU Gilda (BE/LO) 

Cc : rick.boyle@dot.gov 

Objet : RE: Request for Additional Information to Support Request for US Validation of TN-BGC1 
Package 

Gilda- 
I have just received the formal request for additional information from the US NRC . I am copying their 
questions below. Please note there are some changes from the drafts I sent you earlier. 
In order for them to complete their review in support of our revalidation of the French certificate with 
your requested added content, please review these 4  questions and let me know when I should expect 
your answers. 
  
----- 
RAI No. 1 
  
Clarify the corrosion effect on the package due to the transport of uranium tetrafluoride. 
  
Uranium tetrafluoride can react with moisture to form hydrofluoric acid, which can be corrosive to the 
stainless steel or aluminum primary holding boxes and the silicone O-rings.  The potential corrosion and 
its cumulative effect (after 5 years, 10 years, etc.) on certain areas, such as the O-ring groove, etc., is not 
discussed in the application. 
  
This information is required to determine if the Model No. TN-BGC1 package meets the requirements of 
paragraphs 642 and 651(a) of IAEA TS-R-1. 

RAI No. 2 
  
Clarify whether Content No.11 includes radionuclides, beyond 235U and 238U, that would 
necessitate a limited A2 value. 
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Chapter 3.4 of the application states that a package with Contents No. 2, 4, 7, 11, and 26 should have a 
pre-transport leak test to meet 6.65E-5 Pa. m3/s for a maximum activity of 44 A2/g.   
  
According to Chapter 1 of the application, Contents No. 2, 4, 7, 11, and 26 include uranium oxide 
powder, metal uranium bars, uranium oxide, uranium-bearing materials, and TRIGA fuel.  These 
contents include 235U and 238U radionuclides which have unlimited A2 values and negligible decay heat.   
  

a)    Are there other radionuclides in Content No. 11 that would result in a limit to the A2 
quantity?   
  

b)    Provide a clear definition of the contents and the calculation that shows why the 
activity is limited to 26 A2/g for the current revalidation. 

  
This information is required to determine if the Model No. TN-BGC1 meets the requirements of 
paragraph 501 of IAEA TS-R-1. 

RAI No. 3 
  
Confirm that the application’s conclusion of “no loss or dispersion of the packaging content” 
applies to uranium tetrafluoride in powder form. 
  
There appears to be an inconsistency between the application and the Certificate of Approval.  Appendix 
No. 11 of the Certificate of Approval mentions there are uranium powders (page 2 of 4) whereas 
Chapter 1 of the application states that Content No. 11 “consists of uranium-bearing materials in solid 
form, to the exclusion of powders.”   
  
Please confirm that the application’s conclusion, i.e., that there is no loss or dispersion of the packaging 
content, applies to the uranium tetrafluoride in powder form. 
  
This information is required to determine if the Model No. TN-BGC1 package meets the requirements of 
paragraphs 501 and 657 of IAEA TS-R-1. 

RAI No. 4 
  
Provide the total activity of the TN-BGC1 package, loaded with UF4, to determine the thermal 
test period. 

  
The applicant specified that a maximum allowable mass of 235U in the Model No. TN-BGC1 
package is 7,000 grams in Appendix 11 (Content No. 11) and the maximum specific activity of 
UF4  is 26 A2/g in Ref-07-00054095-100.  With the maximum mass and specific activity given in 
the application, the total activity of UF4 can be greater than 3000A2 and the package can be 
then categorized as a Type C package, if transported by air, whereas a 60 minute thermal test 
is required instead of a 30 minute thermal test. 

  
This information is required to determine if the Model No. TN-BGC1 package meets the 
requirements of paragraph 736 of IAEA TS-R-1. 
  
  
  



From: Conroy, Michael (PHMSA)  

Sent: Tuesday, May 08, 2012 2:24 PM 

To: 'LELEU Gilda (AREVA)' 
Subject: RE: Request for Additional Information to Support Request for US Validation of TN-BGC1 

Package 
  
Additional change: 
NRC now says #5 will not be included in their formal request, so you may disregard it. 
  

From: Conroy, Michael (PHMSA)  

Sent: Monday, May 07, 2012 4:44 PM 
To: 'LELEU Gilda (AREVA)' 

Subject: RE: Request for Additional Information to Support Request for US Validation of TN-BGC1 

Package 
  
Gilda- 
  
Please note this addendum to item (5) below: 
“The applicant only performed a 30-min fire test and then cool down (instead of a 60-min fire 
requirement for air-transport).  Thus, based on the thermal analysis provided, staff will recommend not 
to approve air-transport of UF4.” 
  
  

From: Conroy, Michael (PHMSA)  

Sent: Monday, May 07, 2012 2:22 PM 

To: 'LELEU Gilda (AREVA)' 
Cc: Boyle, Rick (PHMSA) 

Subject: Request for Additional Information to Support Request for US Validation of TN-BGC1 Package 
  
Gilda, 
  
The US NRC is nearing completion of their review of the TN-BGC1 documentation you provided 
to support us in our review of your request for revalidation of the certificate for the TN-BGC1 
package. 
  
They are preparing a “Request for Additional Information” that they will be sending to me soon. I 
will ask for a formal response from you after we receive that. 
However, in preparation for that, they have supplied me with an advance draft of their questions 
which I am listing below. 
Please review and begin preparation of your responses. 
  
  

1)    TS-R-1 paragraphs 642 and 651(a) discuss corrosion issues.  UF4 can react with 
moisture to form hydrofluoric acid, which can be corrosive to the stainless steel or 
aluminum primary holding boxes and the silicone O-rings.  This was not explicitly 
mentioned in the SAR.  The potential issue is the cumulative effect (after 5 years, 10 
years, etc.) on certain areas, such as the O-ring groove, etc.  Can AREVA explain why 
this is not significant in their opinion and why it appears not to have been mentioned in 
the documents we have. 

  



2)    TS-R-1 paragraphs 658 and 730 discuss the enhanced water immersion test.  Chapter 
3.1, section 5.2.3 of the SAR states the containment “… does not suffer rupture, 
however, in terms of criticality, in view of the leakage flux with air; a certain volume of 
water may penetrate in the package cavity.”  This is different than 10 CFR 71.61, which 
states there should be no water in-leakage.  The SAR further states that the “safety 
criticality studies carried out in this file assume the penetration of water in the package 
cavity in a detrimental manner.”  Can AREVA explain? 

  
3)    Chapter 3.4 states that a package with contents 2, 4, 7, 11, and 26 should have a pre-

transport leak test to meet 6.65E-5 Pa. m3/s for a maximum activity of 44 A2/g.  
Contents 2, 4, 7, 11, and 26 include uranium oxide powder, metal uranium bars, uranium 
oxide, uranium-bearing materials, and TRIGA fuel.  These contents would tend to 
indicate uranium 235 radionuclide or uranium 238 radionuclide, which have unlimited A2 
values.  It begs the question: Is there some other radionuclide in the content that results 
in there being a limit to the amount of A2?  If so, the applicant should provide the content 
and calculation that shows why the activity is limited to 26 A2/g for the current 
revalidation. 

  
4)    There appears to be an inconsistency between the SAR and the Certificate of Approval.  

Appendix 11 of the Certificate of Approval mentions there are uranium powders (page 2 
of 4) whereas Chapter 1 of the SAR states that the N11 content includes “content 
consists of uranium-bearing materials in solid form, to the exclusion of powders.”  This 
review considered that SAR conclusions applied to the UF4 powder.  It is probably not a 
big deal, but reviewers have to “identify any inconsistencies between the package 
application and the foreign certificate.” 
  

5)    Please confirm whether there will be air transport or not.  The Certificate of Approval 
mentions contents 11 (which includes UF4) are allowed to be transported by air but we 
were led to believe that there may not be air transport. 

  


