
 
 

 
      November 26, 2013 
 
 
 
Mr. Richard W. Boyle, Chief 
Sciences Branch 
Division of Engineering and Research 
Office of Hazardous Materials Safety 
U.S. Department of Transportation 
1200 New Jersey Ave., S.E. 
Washington, D.C. 20590 
 
 
SUBJECT: REQUEST FOR ADDITIONAL INFORMATION FOR THE MODEL NO. TN-106 

PACKAGE 
 
Dear Mr. Boyle: 
 
By letter dated June 14, 2013, the Department of Transportation submitted a request for review 
of the French Certificate of Approval No. F/379/B(U)F-96, Revision Ct, for the Model No. TN-
106 package, with Content No. 26 only. We acknowledged receipt of your request on July 25, 
2013. 
 
In connection with the staff’s detailed technical review, we need the information identified in the 
enclosure to this letter.     
 
The applicant should notify the Department of Transportation when it can provide the requested 
information.   
 
Please reference Docket No. 71-3075 and TAC No. L24762 in future correspondence related to 
this revalidation action.  If you have any questions regarding this matter, you may contact me at 
(301) 287-0759. 
 
      Sincerely, 
    
      /RA/ 
 
      Pierre M. Saverot, Project Manager 
      Licensing Branch 
      Division of Spent Fuel Storage and Transportation 
      Office of Nuclear Material Safety 
        and Safeguards 
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Request for Additional Information 
Docket No. 71-3075 

Model No. TN-106 Package 
 
 
By letter dated June 14, 2013, the Department of Transportation submitted a request for review 
of the French Certificate of Approval No. F/379/B(U)F-96, Revision Ct, for the Model No. TN-
106 package, with Content No. 26 only.  
 
This request for additional information (RAI) identifies information needed by the U.S. Nuclear 
Regulatory Commission staff in connection with its review of the Model No. TN-106 package to 
determine whether the applicant has demonstrated compliance with the International Atomic 
Energy Agency, “Regulations for the Safe Transport of Radioactive Material,” TS-R-1, 1996 
Edition (as amended 2003).   
 
I. Description of the Package 
 
1-1 Content N°26 can include 50 g of sodium; sodium reacts with water.  Provide further 

justification as to why loading underwater is unacceptable, while unloading underwater is 
acceptable.  
 
Page 5/35, Section 2.6, of Chapter 0A “Description of Internal Constituents and Content 
Authorized in the TN-106 Package Model,” states: “Furthermore, loading must be done 
dry and the presence of failed rods that may contain water is prohibited. Furthermore, in 
case of unloading underwater before transport, it is necessary to dry the cavity before 
loading.” This seems to indicate that while loading must not be done underwater in order 
to prevent adverse reactions, unloading can be done underwater.   

 
This information is required to determine compliance with the requirements of 
paragraphs 507, 642, 651(a), and 651(c) of IAEA TS-R-1.  

 
II Structural and Materials Evaluation  
 
2-1 Provide a condition to the specifications to ensure that the required minimum yield 

strength of the “Stainless Steel Type B” used in the construction of the trunnions will be 
maintained.  
 
According to the standard cited in Enclosure 6, the minimum yield strength for “Stainless 
Steel Type B” at 85 degrees Celsius is 377MPa.  This is insufficient to meet the 436MPa 
yield strength requirement of the trunnions (at 85 degrees) from the analysis provided as 
part of the safety analysis report (SAR).  The real yield strength figures from the cited 
manufacturing report are insufficient to ensure the acceptability of future procurements 
of the material. 
 
This information is required to determine compliance with the requirements of 
paragraphs 606 of IAEA TS-R-1. 
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2-2 Provide the reference used when stating the “thermal criterion” of the seals for the TN-
106 package. 
 
Page 29/69 of Chapter 00, Appendix 1, Summary of Safety Analysis Report, states: “The 
maximum temperature of the seals for the TN-106 package is therefore 179.0°C.  It is 
therefore below the thermal criterion of 220°C and is therefore acceptable.”  The 
maximum service temperature of EPDM seals is commonly 150°C, which is far below 
the “thermal criterion” of 220°C written in the TN-106 SAR.  

 
This information is required to determine compliance with the requirements of 
paragraphs 651 and 656 of IAEA TS-R-1. 

 
2-3 Justify the use of a 500°C maximum cladding temperature.  Include sufficient information 

about the design of the fuel rods such as dimensions, bonding agents, cladding and fuel 
form and composition material densities etc., and operating conditions in the reactor 
such as coolant type and pressure that would influence the degradation of the fuel rods 
in the reactor and subsequent degradation mechanisms that might be active during 
transport.   

 
The regulations require that the fuel rods stay substantially intact during normal transport 
and do not degrade during accidents to the state where safety concerns related to 
criticality, shielding, and containment are no longer met.  This implies that the condition 
and material properties of the fuel rod be known.  These properties are dependent on 
the transport temperature.  Detailed descriptions of the fuel design, the conditions 
experienced during irradiation and resulting fuel characterizations at the time of loading, 
and analysis of potential degradation during transport are necessary in order to 
understand the appropriateness of the 500°C maximum cladding temperature. 

 
This information is required to determine compliance with the requirements of 
paragraphs 651(a) and 807(f) of IAEA TS-R-1. 

 
2-4 Indicate the gasket material (and its allowable temperature range) used for quick 

connect couplings. 
 

Page 13/16, Section 6.7 of Chapter 0, “Description of the TN-106 Packaging Design,” 
states: “All the used gaskets except those equipping quick connect couplings are in 
elastomer EPDM.”  

 
This information is required to determine compliance with the requirements of 
paragraphs 651 and 656 of IAEA TS-R-1.   

 
2-5 Clarify the specification of the EPDM gasket material used.  

 
Page 13/16, Section 6.7 of Chapter 0, “Description of the TN-106 Packaging Design,” 
states: “The used nuances of the gaskets are the following ones: -EP8517 of the French 
Joint   -48DRL13 of STACEM.” Clarify if these are the EPDM specifications.  If they are 
not, provide a specification.  
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This information is required to determine compliance with the requirements of 
paragraphs 651 and 656 of IAEA TS-R-1.   

 
2-6 Clarify the effects, including eutectic formation and adverse reactions, that can occur 

between sodium and material within the package (EPDM seals, quick connect couplings, 
etc.).   

 
Content N°26 can include 50 g of sodium.  Page 5/36 of Chapter 2A states that the 
package cavity gas temperature can be 283°C and 309°C during normal conditions of 
transport (NCT) and hypothetical accident conditions (HAC), respectively, which are 
above the melting point of sodium (97.8°C).   

 
This information is required to determine compliance with the requirements of 
paragraphs 651 and 656 of IAEA TS-R-1. 

 
III Thermal Evaluation 
 
3-1 Provide further discussion on the heat dissipation tests mentioned on page 5/8 of 

Chapter 7A. 
 
The staff is unable to review the heat dissipation tests because details were not 
provided. 
 
This information is required to determine compliance with the requirements of paragraph 
502 of IAEA TS-R-1. 

 
3-2 Clarify the package’s position in the thermal analyses. 

 
Chapter 2 states conflicting information about the package’s position.  Page 3/18 states 
that the “packaging is in the horizontal position for all the calculations.”  Page 6/18 states 
the “packaging is assumed in a vertical position under NCT and ACT.  In fact, the 
packaging is transported in a horizontal position and it has been shown (Appendix 2.2) 
that this is the worst possible situation for ACT.” 
 
This information is required to determine compliance with the requirements of paragraph 
728(a) of IAEA TS-R-1. 
 

IV Containment Evaluation 
 
4-1 Provide the inputs required for a release calculation at NCT and HAC conditions. 
 

Provide a calculation that shows the potential maximum total radioactive releases from 
the bounding content #26 (Type 2 aerosol and fission gas, per pages 46 and 49 of 56, 
Chapter 3A) are less than 9.85E-7 A2/h under NCT and 2.45E-2 A2 cumulative over a 
week of HAC (page 53/56) from a 1.57E-5 m hole diameter (page 14/35), based on a 
seal leak rate of 6.65E-5 Pa m3/sec SLR (page 13/35).  Include the following inputs: 
 

• Total aerosol activity (TBq) [Is it 68.52 TBq/g heavy metal * 110 g heavy metal = 
7537 TBq?]. 
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• Total fission gas activity (TBq) [Is it 0.0134 TBq/kg heavy metal * 0.11 kg heavy 

metal = 0.001474 TBq?]. 
• Total volatile activity and releasable volatile activity for NCT and HAC (TBq). 
• Releasable aerosol activity for NCT and HAC (TBq), recognizing that only a 

fraction of the total can be released. 
• Releasable fission gas activity for NCT and HAC (TBq), recognizing that only a 

fraction of the total can be released. 
• A2 of the aerosol mixture (TBq). 
• A2 of the fission gas mixture (TBq). 
• A2 of volatile mixture (TBq). 
• Free volume inside the package’s containment boundary (cm3) [Is it 37,400 

cm3?]. 
 
This information is required to determine compliance with the requirements of paragraph 
656 of IAEA TS-R-1. 

 
4-2 Clarify portions of the “Release of Activity” analyses provided in Chapter 3A. 
 

Brief descriptions of the following would be helpful in understanding the analyses: 
 

• The table header on page 49/56 mentions “a/A2.”  What is “a”? 
• Why are there no volatile gases included in the release calculations? 
• What is the “assembly” mentioned in Section 3.16.3 on page 51/56?  Is 

“assembly” the same as “casing” mentioned in Table 3A-2.2 of Index C? 
• Describe the “plenum volume” listed in Table 3A-2.2.   
• Table 3A-2.2 mentions that the “plenum volume” is 0.0466 liter.  Page 15/35 

mentions a free cavity volume of 37.4 liter.  How are these two values used in the 
release calculation? 

• Define the column headings of Table 3A-2.3 and Table 3A-2.4 (qaa, etc.). 
• Confirm that the leakage path length is 0.7 cm (page 13/35).  

 
This information is required to determine compliance with the requirements of paragraph 
656 of IAEA TS-R-1. 

 
4-3 Clarify the effect of the seals during NCT and HAC. 
 

Explain the meaning of Section 10 of Chapter 2 and the following sentence in Chapter 2, 
page 4/18: “It is also demonstrated that the rate of filling the grooves for the seals in the 
containment chamber remains limited under NCT and ACT (less than 108%).”  Confirm 
that the seals remain below their maximum allowable compression. 
 
This information is required to determine compliance with the requirements of paragraph 
656 of IAEA TS-R-1. 

 
4-4 Provide the rationale for replacing the seals every three years as part of periodic 

maintenance (Chapter 7A). 
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NRC approved packages typically replace elastomeric seals every year as part of 
periodic maintenance, unless sufficient rationale can be provided for a longer period of 
time.  The calculation provided in Chapter 2, page 13/18 to 15/18, does not consider the 
effects of radiation damage, potential reaction with sodium, etc. 
 
This information is required to determine compliance with the requirements of paragraph 
807 of IAEA TS-R-1. 

 
4-5 Clarify whether the seals should be part of the classification plan found in Chapter 7A, 

Appendix 1. 
 

The classification plan includes components which can affect the safety function of the 
package.  Seals are important components to ensure containment.  However, it does not 
appear that seals are listed in Table 7A-1.1.   
 
This information is required to determine compliance with the requirements of paragraph 
807 of IAEA TS-R-1. 
 

4-6  Clarify the leakage rate criteria for fabrication, maintenance, periodic, pre-shipment, and 
HAC tests. 

 
Chapter 3A performs release calculations assuming a leakage rate of 6.65E-5 Pa 
m3/sec.  However, RAI responses for the previous TN-106 revalidation [TN106 
Revalidation, 22-Sept-05 RAI Responses] stated that the fabrication, maintenance, 
periodic (within 12 months prior to shipment), pre-shipment, and HAC leakage rate tests 
would meet the ANSI N14.5 criteria for leaktightness (1E-7 ref cc/sec).  The RAI 
responses also indicated that the 1E-7 ref cc/sec leakage rate was adequate reason for 
not explicitly answering the containment RAIs.  The underlying intent of many of those  
containment RAIs (#2, #3, #4, and #5) is still relevant to the current content #26 
revalidation and should be addressed. 
 
This information is required to determine compliance with the requirements of paragraph 
656 of IAEA TS-R-1. 

 
4-7 Provide details of the fabrication, maintenance, periodic, and pre-shipment leakage 

tests. 
 

Chapter 6A and 7A provides leakage rate criteria, but there are no descriptions to 
confirm that adequate testing will result, such as methodology (test gas, evacuated 
envelope “bell jar” technique, etc.), qualifications of test personnel and test procedure 
reviewer, and test standards (ANSI N14.5, etc.). 
 
This information is required to determine compliance with the requirements of paragraph 
807 of IAEA TS-R-1. 

 
4-8 Provide the basis for Chapter 3A’s assumed 20% fuel element NCT failure rate for fuel 

used in fast neutron reactors (FNR).   
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The technical basis that indicates a 20% FNR fuel element failure rate is a bounding 
assumption should be provided in order to adequately review the release calculations. 
 
This information is required to determine compliance with the requirements of paragraph 
656 of IAEA TS-R-1. 

 
4-9 Clarify the maximum activity that can be transported in the package. 
 

Page 3/4 of document F/379/B(U)F-96-26t indicates that the package’s total activity 
must be less than 180 PBq (75 PBq/m * 2.4 m = 180 PBq).  However, the containment 
release calculations in Chapter 3A were based on the content activity in Section 3.16 
(page 44/56), which is much less than 180 PBq.  This difference should be explained. 
 
This information is required to determine compliance with the requirements of 
paragraphs 656 and 807 of IAEA TS-R-1. 

 
4-10 Clarify the allowable pressures in the package at NCT. 
 

Page 11/35 of chapter 3A states that maximum normal usage pressure is 1.46 bar.  
However, page 18/35 (and page 4/56 of chapter 3A, appendix 2) states the maximum 
pressure within the cavity is 7.22 bar (722 kPa) at NCT.  TS-R-1 limits pressure to 700 
kPa (gauge).   
 

• Clarify the pressure at NCT.   
• Explain the appropriateness of the 1.013E5 Pa (1.013 bar) upstream pressure in 

the release calculations (page 14/35) at NCT if pressures can be 7.22 bar. 
• Confirm that all pressures listed are absolute and that the TS-R-1 pressure 

requirements are met. 
 
This information is required to determine compliance with the requirements of paragraph 
661 of IAEA TS-R-1. 

 
V Shielding Evaluation 
 
5-1 Clarify the maximum activity for the packaging. 
 

Page 3/4 of the SAR, F/379/B(U)F-96-26t, indicates that the activity should be lower 
than 75xU1 (in PBq), where U1 is the useful cavity length in meters.  However, staff  
notes that page 5 of 35 of Chapter 0A indicates that material also can be put inside the 
internal fitting.  This RAI is related to RAI 4-9 above. 
 
Explain this difference and clarify the maximum activity content that can be shipped in 
the package. 
 
This information is required to determine compliance with the requirements of 
paragraphs 530, 532, and 656(b)(ii)(I) of IAEA TS-R-1. 
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5-2 Clarify the minimum cooling time for all of the contents. 
 

In the previous revalidation of the package, the minimum cooling time was set at 4 years 
for mixed oxide (MOX) fuel, and fast reactor products.  The minimum cooling time in 
page 2/4 of the SAR F/379/B(U)F-96-26t is now one (1) year, while the minimum cooling 
time for some MOX fuel is set at 0.5 years.   
 
Explain this discrepancy in the SAR and the minimum cooling time for the contents. 
 
This information is required to determine compliance with the requirements of 
paragraphs 530, 532, and 656(b)(ii)(I) of IAEA TS-R-1. 

 
5-3 Provide further discussion on the safety margin of 36 on page 5/24 of DOS-08-

00126114-400. 
 

In Ref. DOS-08-00126114-400, page 5/24, it is written “According to the results 
presented in the Appendix 4A-1, a safety margin of 36 with regard to the statutory 
criteria is shown.  So, the small variation on burn up rate does not question the 
conclusions of the study.”  Staff is unable to verify this safety margin in the  
Appendix 4A-1. 
 
This information is required to determine compliance with the requirements of 
paragraphs 530, 532, and 656(b)(ii)(I) of IAEA TS-R-1. 

 
5-4 Provide the detailed calculations showing that NUGG (Natural Uranium Graphite Gas) 

fuel is bounded by UOX fuel. 
 

It is indicated on page 5/22 of DOS-08-00126114-400 that “Since the neutron and 
gamma sources of NUGG fuel with a burn-up of 9,500 MWd/t m.l and cooled for 15 
years are lower than for sources of UOX fuel with a burn-up of 100,000 MWd/t m.l and 
cooled for 4 years, it follows that the equivalent dose rate calculations for NUGG fuel are 
covered by those carried out for UOX fuel.”  The same statement is repeated in page 
10/22.  
 
This information is required to determine compliance with the requirements of 
paragraphs 530, 532, and 656(b)(ii)(I) of IAEA TS-R-1. 
 

5-5 Provide the detailed calculations for the following statements from DOS-08-00126114-
400. 
 
It is stated in the SAR that: 
 

“The neutron and gamma sources of UOx type fuel irradiated in fast neutron 
reactors and cooled for six months (35,000 MWd/t l.m) are lower than the UMoAl 
MTR fuel sources cooled for six months (120,000 MWd/t l.m). As a consequence, 
the calculations of equivalent dose rate for the UOx type fuel source irradiated in 
a fast neutron reactor are covered by those made for UMoAl MTR type fuel, for 
the same mass of heavy metal of 0·61 kg. 
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The neutron and gamma sources of a loading made up of a rod of americium 
oxide irradiated at 74,000 MWd/t of initial americium and cooled for six months 
are lower than those from an FNR fuel irradiated at 150,000 MWd/t of heavy 
metal, cooled for 0·2 years. As a result, the calculations of the equivalent dose 
rates for americium oxide are covered by those carried out for FNR type fuel. 
 
The neutron and gamma sources of a loading comprising an experimental AmOx  
+ MgO rod with UO2 packers, irradiated in a TFC of 37 at% and cooled for six  
months are lower than those of a FNR fuel irradiated at 150,000 MWd/t l.m,  
cooled for 0·2 years. As a result, the calculations of the equivalent dose rates for 
an AmOx rod with packers are covered by those carried out for FNR type fuel. 
 
The neutron and gamma sources of a loading made up of a 19 rod case of type 
KNK (sodium-cooled nuclear reactor plant in Karlsruhe (abbreviated KNK) 
Kompakte Natriumgekühlte Kernreaktoranlage Karlsruhe) containing fissile parts 
irradiated at 3 200 MWj / tHM in fast neutron reactor and cooled during 14,4 
years are lower than those of a fast neutron reactor fuel irradiated to 150 000 
MWj / tHM cooled 0·2 year. As a result, the calculations of the equivalent dose 
rates for this case are covered by those performed for fast neutron reactor type 
fuel. 
 
The neutron and gamma sources of a loading made up of a 52 rod case of type 
KNK containing fissile parts bases on (U, PU), irradiated at 11 000 MWj / tHM in 
fast neutron reactor and cooled during 23,3 years are lower than those of a fuel 
RNR irradiated at 150 000 MWj / tHM cooled 0·2 year. As a result, the 
calculations of the equivalent dose rates for this case are covered by those 
carried out for fast neutron reactor type fuel. 
 
The 4 years UOX0 cooled fuel ( 110 000 MWj / tHM) with an 235U enrichment of 
5 % is conservative, from the point of view of the radioprotection, of the uranium 
oxide UO2 load (initial mass enrichment of 6,85 %), being pre-irradiated or not in 
a PWR or MTR type reactor with a burn up rate of 23,4 GWj /tHM followed by a 
minimal cooling time of 9 years and re - irradiated or not in a PWR or MTR type 
reactor with a burn up rate of 165 MWj / tHM followed by a minimal cooling time 
of 12 years and 11 months. As a result, the calculations of the equivalent dose 
rates for these contents are covered by those carried out for the UOX0 type fuel 
 
The neutron and gamma sources for UOX2 type fuel cooled for six months 
(104,000 MWd/t l.m) are lower than UOX1 fuel sources cooled for 4 years 
(100,000 MWd/t l.m).  As a result, the calculations of the equivalent dose rates 
for UOX2 type fuel are covered by those carried out for UOX1 type fuel. 
 
The neutron and gamma sources for MOX2 type fuel cooled for six months 
(90,000 MWd/t l.m) are lower than MOX1 fuel sources cooled for 4 years (80,000 
MWd/t l.m). As a result, the calculations of the equivalent dose rates for MOX2 
type fuel are covered by those carried out for MOX1 type fuel. 
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The neutron and gamma sources for UOX3 type fuel, irradiated at 120,000 
MWd/t l.m and cooled for eight years are lower than UOX1 fuel sources 
irradiated at 100,000 MWd/t l.m. and cooled for 4 years.  As a result, the 
calculations of the equivalent dose rates for UOX3 type fuel are covered by those 
carried out for UOX1 type fuel. 
 
The neutron and gamma sources for MOX3 type fuel irradiated at 165,000 MWd/t 
l.m and cooled for 19 years are lower than UOX1 fuel sources irradiated at 
100,000 MWd/t l.m. and cooled for 4 years.  As a result, the calculations of the  
equivalent dose rates for MOX3 type fuel are covered by those carried out for 
UOX1 type fuel. 
 
The neutron and gamma sources for (U+Pu)C type fuel, irradiated at 15,000 
MWd/t l.m and cooled for 26 years are lower than UOX1 fuel sources irradiated 
at 100,000 MWd/t l.m. and cooled for 4 years. As a result, the calculations of the 
equivalent dose rates for (U+Pu)C type fuel are covered by those carried out for 
UOX1 type fuel. 
 
The neutron and gamma sources for UOX-HTR type fuel, irradiated at 60,000 
MWj/t l.m and cooled for 22 years are lower than UOX1 fuel sources irradiated at 
100,000 MWd/t l.m. and cooled for 4 years.  As a result, the calculations of the 
equivalent dose rates for UOX-HTR type fuel are covered by those carried out for 
UOX1 type fuel. “ 

 
The staff is unable to confirm any of above statements due to a lack of detailed 
calculations. 
 
This information is required to determine compliance with the requirements of 
paragraphs 530, 532, and 656(b)(ii)(I) of IAEA TS-R-1. 

 
5-6 Provide detailed calculations showing that the following statement is valid (page 7/22 of 

DOS-08-00126114-400) (see also RAIs 5-4 and 5-5 above). 
 

“It is demonstrated that the equivalent dose rate criterion is always complied with in 
accident conditions of transport (ACT) whenever the statutory criteria in routine 
conditions of transport (RCT) is complied with. The measure taken after loading prior to 
every shipment can be used to confirm this. 
 
Note: This chapter sets out the dose rate calculations around the package in order to 
determine whether the contents are allowable.  However, the compliance of the package 
(with statutory dose rate regulations) is validated by the measure taken prior to 
shipment.” 
 
Staff relies on detailed calculations to confirm that the package meets all regulatory 
requirements and not on pre-shipment measurements.  
 
This information is required to determine compliance with the requirements of 
paragraphs 530, 532, and 656(b)(ii)(I) of IAEA TS-R-1. 
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5-7 Clarify the following statement from page 13/22 of Ref. DOS-08-00126114-400, Rev. 2. 
 

Explain the meaning of the following sentence: “assimilated in an adverse way into the 
total activity.”  
 
This information is required to determine compliance with the requirements of 
paragraphs 530, 532, and 656(b)(ii)(I) of IAEA TS-R-1. 
 

5-8 Clarify the following in the section influence of keff on equivalent dose rates. 
 
On page 17/22 of Ref. DOS-08-00126114-400, it is stated that “For the contents 23 to 
26, the values of dry Keff used in radioprotection analyses were specifically determined 
by calculation.  These values vary from 0,023 to 0,3.” 
 
“Concerning the other contents, the values of dry Keff are considered equal to 0,2 or 0,3 
according to the studied contents.  These values, which are admitted for irradiated fuels, 
were justified by our experience feedback.  We notice besides that the calculations 
made on the contents 23 to 26 confirm these orders of height.” 
 
“By considering in a penalizing way that the DED2 is equal to the statutory criterion in 
CAT in 1 m is 10 mSv / hour in 1 meter, the associated Keff is 0,951 and is thus widely 
upper than the potential Keff dry values for the various contents of the packaging TN 106” 
 
Also provide the calculation that shows the value of keff is from 0.023 to 0.3.  
 
This information is required to determine compliance with the requirements of 
paragraphs 530, 532, and 656(b)(ii)(I) of IAEA TS-R-1. 

 
5-9 Explain why the value of 0.0951 is superior to value of 0.3 used in the influence of keff on 

dose equivalent. 
 

It is stated on page 13/22 of Ref. DOS-08-00126114-400, Rev. 2, that “The acceptable 
maximum value of Keff is 0,0951. This value Keff is clearly superior to the value of the dry 
Keff taken into account in the calculations.  So, the statutory criterion of DED for the 
packaging model TN106 in accidental conditions of transport is respected.” 
 
Provide an explanation of this sentence, demonstrate that “this value is superior” and 
clarify the interpretation of the statutory criterion of DED. 
 
This information is required to determine compliance with the requirements of 
paragraphs 530, 532, and 656(b)(ii)(I) of IAEA TS-R-1. 

 
5-10 Clarify the section on compliance with the equivalent dose rates in accidental conditions 

of transport in Ref. DOS-08-00126114-400. 
 

An explanation of the two tables in that section would be helpful.  In the first table, staff 
believes that the value from calculation under HAC should be the criterion from 1 m 
(mSv/h), while the applicant concluded that if it complies with NCT, it also complies with 
HAC. 
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This information is required to determine compliance with the requirements of 
paragraphs 530, 532, and 656(b)(ii)(I) of IAEA TS-R-1. 

 
5-11 Provide the basis for choosing a keff of 0.2 in the calculation of neutron dose equivalent. 
 

It is stated in page 5/56 of Ref. DOS-08-00126114-401, Rev. 2, that the value of 0.2 for 
the keff is considered in the calculation.  Explain the reason for choosing this value in the 
calculation of the neutron dose equivalent for UOX0 type fuel and contents in 23 to 26.  
Also, explain the discrepancy between this value and the effective multiplication factor of 
0.3 used later for UOX0 type fuel and content 26. 
 
This information is required to determine compliance with the requirements of 
paragraphs 530, 532, and 656(b)(ii)(I) of IAEA TS-R-1. 
 

5-12 Clarify the following statement of pages 30 and 35 of Ref. DOS-08-00126114-401, Rev. 
2, “These spectra are routinized; they correspond to the neutron emission per second 
and by volume unit.” 
 
Explain the meaning of this sentence. 
 
This information is required to determine compliance with the requirements of 
paragraphs 530, 532, and 656(b)(ii)(I) of IAEA TS-R-1. 

 
5-13 Demonstrate that the dose rates calculated for MOX fuel are conservative and have an 

adequate safety margin with respect to the regulatory limits.  
 
Table 4A1.5 of Ref. DOS-08-00126114-401(index A) for MOX fuel shows that the total 
dose rate at contact is 196.3x10-2 mSv/hr, which is very close to the regulatory criteria of 
200x10-2 mSv/hr.  This result is obtained without considering the uncertainties in the 
source terms, and dose equivalent calculations.  The applicant needs to demonstrate 
with code benchmarked results that the accumulated errors in the dose rates, using the 
code used in this calculation, will not exceed the regulatory limits. 
 
This information is required to determine compliance with the requirements of 
paragraphs 530, 532, and 656(b)(ii)(I) of IAEA TS-R-1. 
 

5-14 Editorial Comments: 
 

In Ref. DOS-08-00126114-400.,page 4/22 the code “MERCURY6” should be 
“MERCURE 6.” 
 
CAT is used in several places in the SAR in lieu of ACT  
 
Both AIEA and IAEA are used.  Both ICRP and CIPR are used. 
 
In Ref. DOS-08-00126114-401, Index index B, Table 4A 1.18, criterion should be 200 
and 10 and not 200X10-02 and 10X10-02 
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VI Criticality Evaluation 
 
6-1 Provide details regarding how criticality safety is addressed as part of the second 

internal arrangement type specified in Section 1.4 of Enclosure 1 (F/379/B(U)F-96 0t). 
 

Section 1.4 of Enclosure 1 of the revalidation package specifies that the content may be 
placed in two types of internal arrangements; one which guarantees a criticality safety 
function, and another to facilitate loading and unloading.  Please indicate how criticality 
safety is maintained during loading and unloading operations.  

 
This information is required to determine compliance with paragraphs 671 through 682 
of IAEA TS-R-1. 

 
6-2 Provide information regarding what assumptions were used in the criticality calculations 

presented in Chapter 5 (Ref. DOS-08-00126114-011, Rev. 2). 
 

The applicant provided the most limiting results from the criticality calculations.  
However, the evaluation did not provide details identifying assumptions used in the 
criticality calculations in Chapter 5. 

 
This information is required to determine compliance with paragraphs 671 through 682 
of IAEA TS-R-1. 
 

6-3 Provide information regarding how moderation was addressed as part of the criticality 
evaluations provided in Chapter 5 (Ref. DOS-08-00126114-011, Rev. 2). 

 
The applicant provided the most limiting results from the criticality calculations.  
However, the evaluation did not provide any details regarding how the configurations 
were used to evaluate changes in moderation within the system.  

 
This information is required to determine compliance with paragraphs 671(a) and 677 of 
IAEA TS-R-1. 

 
6-4 Provide comparative results obtained for the analyses performed in Chapter 5 (Ref. 

DOS-08-00126114-011, Rev. 2). 
 

The applicant provided the most limiting results from the criticality calculations.  
However, the results in Chapter 5 did not include any comparative results to support 
justifying those identified as the most limiting for each of the appendices in Chapter 5. 

 
This information is required to determine compliance with paragraphs 671 through 682 
of IAEA TS-R-1. 

 
6-5 Provide a description of the computer codes and cross section libraries used to obtain 

the results listed in Chapter 5 (Ref. DOS-08-00126114-011, Rev. 2). 
 

The applicant specified that Keno V.a module of SCALE and URLSTATS was used to 
perform the upper subcritical limit (USL) determinations in the analysis.  However, staff  
 



-13- 
 

did not find any details regarding the URLSTATS code and how it was used to determine 
the USLs listed in Chapter 5. 

 
This information is required to determine compliance with paragraphs 671 through 682 
of IAEA TS-R-1. 

 
6-6 Provide an adequate definition for the term “internal arrangement” used in Chapter 5 

(Ref. DOS-08-00126114-011, Rev. 2) and in Sub-Appendix 5A.1 (Ref. DOS-08-
00126114-500). 

 
Staff could not clearly identify what the “internal arrangement” consisted of as it was 
used in Chapter 5 of the package and in Sub-Appendix 5A.1.  For example, Section 3.2 
of Sub-Appendix 5A.1, states in part that an internal diameter of an internal arrangement 
used for criticality purposes was 120 mm.  However, Subsection 3.2.1 of the same 
document states in part that the study considered an internal arrangement that was 23 
mm thick.  Initial staff assumption is that 120 mm is actually attributed to the diameter of 
the internal cavity.  Please specify what is actually meant by “internal arrangement” 
throughout Chapter 5 of the package and Sub-Appendix 5A.1.  

 
This information is required to determine compliance with paragraphs 671 through 682 
of IAEA TS-R-1. 

 
6-7 Confirm whether the “internal arrangement” mentioned in Sections 3.2.1 and 3.2.2 of 

Sub-Appendix 5A.1 (Ref. DOS-08-00126114-500) was replaced with a water mist and if 
so please justify the optimum reactivity specified.  

 
Section 3.2.1 states, in part, that the internal arrangement is replaced with a water mist.  
If the internal arrangement is in fact the fissile medium mentioned then the statement 
assumes that the fissile material was replaced by water.  Specify whether a portion of 
the fissile material or void space was replaced by water mist in this case. 

  
This information is required to determine compliance with paragraphs 671 through 682 
of IAEA TS-R-1. 

 
 

 
 
 


