
 

June 8, 2009 
 
 
 
Mr. Donald Shaw 
Licensing Manager 
Transnuclear, Inc. 
7135 Minstrel Way, Ste. 300 
Columbia, MD 21045 
 
SUBJECT: APPLICATION FOR REVISION TO CERTIFICATE OF COMPLIANCE NO. 9302 

FOR THE MODEL NO. NUHOMS® -MP197 PACKAGING, DOCKET NO. 71-9302 
– SUPPLEMENTAL INFORMATION NEEDED  

 
Dear Mr. Shaw: 
 
By letter dated April 14, 2009, you submitted an application for revision to Certificate of 
Compliance (CoC) No. 9302 for the Model No. NUHOMS®-MP197 Packaging (MP197).  The 
application proposes to add a modified version of the MP197, designated the MP197HB, and 
includes various NUHOMS® dry shielded canisters as authorized payloads in the MP197HB 
transport package. This application also proposes to update the design in order to be assigned 
a package identification number of B(U)F-96.  Staff performed an acceptance review of your 
application to determine if the application contains sufficient technical information in scope and 
depth to allow the staff to complete the detailed technical review. 
 
This letter is to advise you that based on our acceptance review, the application does not 
contain sufficient technical information.  The information needed to continue our review is 
described in the enclosure to this letter as Requests for Supplemental Information (RSIs).  Staff 
included observations to allow you to start earlier on items containing the potential to be asked 
at a later date.  Responses to observations are not required for staff to begin a detailed 
technical review.  Observations are not the result of a detailed technical review and may be 
resolved once staff begins a detailed review.  In order to schedule our technical review, the RSI 
responses should be provided by June 22, 2009.  If the RSI responses are not received by this 
date, the application may not be accepted for review.  This letter confirms our phone call on 
June 4, 2009, with respect to the supplemental information needed and the projected date for 
your submittal on June 22, 2009.  If you have any questions regarding this matter, please 
contact Chris Staab of my staff at (301) 492 – 3321 or me at (301) 492 – 3294. 
 
      Sincerely, 
 
 
      /RA/ 
      Eric Benner, Chief 

Licensing Branch 
      Division of Spent Fuel Storage and Transportation 
      Office of Nuclear Material 
         Safety and Safeguards 
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TRANSNUCLEAR, INC. 

 
DOCKET NO. 71-9302 

 
REQUESTS FOR SUPPLEMENTAL INFORMATION (RSI) AND OBSERVATIONS 

 
RELATED TO THE PROPOSED MP-197 AMENDMENT 

 
 
Structural 
 
RSI-1:  Provide pertinent and adequate justification, (including the applicability of the results of 
the Fuel Integrity Project (FIP) Program) for use of a fracture mechanics approach to 
demonstrate the adequacy of high burn-up spent fuel cladding during transportation.  
 
The applicant has been made aware of staff’s position in the past, on previous applications (TN-
68, Standardized NUHOMS Amendment 10) regarding use of fracture mechanics approach to 
establish adequacy of high burn-up spent fuel cladding.  The case presented in Addendum 10 f, 
g, and h based on French Test (FIP Program) data, does not provide a justifiable basis and is 
relying on fuel for burn-up to only approximately 50 GWd/MTU.  The linear interpolation from 50 
to 65 GWd/MTU is not substantiated, and therefore not acceptable. 
 
This information is required by the staff to verify the compliance with 10 CFR 71.71 and 10 CFR 
71.73 regulations. 
  
Observation-1:  The applicant should consider providing a table listing nine different Dry 
Shielded Canisters (DSCs) that go into the Package MP-197 HB, with information such as major 
physical dimensions, contents, heat loads, low-high burn up, etc…. This may provide for a more 
efficient review by the staff. 
 
Observation-2:  The applicant has not identified deviations from staff’s guidance documents.  
The applicant should provide explanations why the latest revisions of computer codes ANSYS 
and LS-DYNA (for performing structural analysis of regulatory drop scenarios) were not used, 
as discussed in ISG-21.  Also, the applicant should provide discussions of implications, if any, of 
not using the latest revisions of these computer codes on the analyses results.     
 
Materials 
 
RSI-1:  The applicant must address the deficiencies in the data base stated below, or treat all 
fuel with any cladding penetrations as damaged fuel and place in a damaged fuel can. 
 
Criteria: Acceptance Evaluation of Addendum 10 f, g, h Dealing with Cladding Behavior.  The 
applicant has provided insufficient justification that the conclusions drawn from the provided 
data is applicable to the conditions or contents of transportation 
 
The three addendums deal with the behavior of the cladding.  Addendum 10g “Fuel Integrity 
Project, Bend tests on as-irradiated fuel series 11, and 12” gave details of the sample 
characteristics, test apparatus to do 3 point bend tests, testing parameters and conditions, and 
results of the testing in the form of stress, displacement curves, and photos of the samples.  
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Samples were fueled ~50 GWd/MTU Zircaloy-4, and -2 clad fuel rod segments.  Tests were 
conducted at constant temperatures of 25C and 500C, and constant pressure.   
 
The value of these tests appears small as there are no hydrogen levels stated, no decreasing 
stress to simulate potential hydride reorientation, and no pre-, or post- test metallography to 
indicate the hydride structure.  Testing was only on Zircaloy cladding. 
 
Addendum 10h provided many unidentified tables, and load deflection curves for the tests.  
There were also many plots of graphic deflection with no indication of how the curves were 
generated.  The computer simulations are not an issue for the materials review. 
 
Addendum 10f presented the analysis of the data in the other two addendums in an attempt to 
develop fracture toughness of high burnup cladding.  Results at 50 GWd/MTU from the current 
tests were compared to fracture toughness measurements at lower burnups obtained from the 
literature.  A linear extrapolation, based on the strain energy density concept that the staff does 
not except, was made to higher burnups.  Major questions are: 1) the validity of a linear 
extrapolation, 2) data comparisons with no knowledge of the hydrogen levels of the current 
tests, and 3) applicability of results with no simulated drying affects. 
 
This data is presented as proprietary but touches on a generic issue of high burnup fracture 
toughness.  In order to approve this data for support of the fuel behavior, extensive review will 
be required of the addendums, references made in the addendums that the applicant would 
have to supply.  Due to the far ranging implications of these addendums, and the conclusions 
drawn from the addendums, this issue would have been better treated in a topical report. 
 
Use of this data for rods that are already breached (any size breach) when loaded requires 
answers to points 1 and 2 above.  All three points must be resolved before the data can be 
applied to rods that may breach after the cask is dried. 
 
The staff does not consider this an acceptable approach as presented.  In past applications the 
information supplied to justify the fracture toughness has been rejected.  In TN-68, the applicant 
was told that the staff does not accept the methodology and they should remove it from the 
application since it was not necessary.  In TN Amendment 10, the margin between the 
calculated fracture toughness, and the measured fracture toughness was so great that the 
applicability of the data was not questioned further.  See also Structural RSI-1. 
 
This information is required by the staff to verify the compliance with 10 CFR 71.71 and 10 CFR 
71.73 regulations. 
 
Observation-1:  The applicant should revise to address the following: 1) the current definitions 
must be made consistent with the requirements of Part 71 and the analysis must be provided.   
2)  The definition can be left as is, if the applicant shows that any assembly that is retrievable 
will remain in a configuration that is subcritical. 
 
(Chapter 1.A all subsections, Definition of damaged fuel.) 
 
The applicant has not revised the definition of damaged fuel, especially the assembly, to make it 
relevant to transportation.  Almost all definitions of damaged fuel, submitted by the applicant, 
contain a statement that “The extent of the damage is to be limited such that a fuel assembly 
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needs to be handled by normal means” or “…is able to be handled by normal means and 
retrievability is assured following normal and off-normal event”.  While logically desirable, there 
is no Part 71 requirements for the retrievability of the spent fuel from the cask.  This is a Part 72 
requirement.  10 CFR 71.55(d) does require that under normal conditions of transport, 1) the 
contents would remain subcritical, and 2) the geometric form of the package contents (i.e. the 
fuel and assembly) would not be substantially altered.  Also 10 CFR 71.55(e)(1) requires that 
the fissile material must be assumed to be in its most reactive credible configuration consistent 
with the damaged condition of the package and the chemical and physical form of the contents.  
In other words the definition for transportation should not say that the assembly will remain 
retrievable but that for an assembly to be considered undamaged it must not contain flaws that 
will allow it to entertain a critical configuration.  
 
The staff does not consider this an acceptable approach as presented. Without acceptable 
definitions of damaged fuel, the staff is unable to determine the physical condition of the 
assemblies and their subsequent behavior under accident conditions and inspectors will be 
unable to determine whether the proper fuel was placed in damaged fuel can.  
 
Observation-2:  The applicant should revise the Safety Analysis Report (SAR) and reference in 
the Certificate of Compliance (CoC), to add a plan to the Acceptance Test and Maintenance 
chapter to ensure that for any DSC that has spent an extended time in storage, that the 
contents and DSC itself meet all the conditions in the CoC.  This plan should include inspections 
to obtain data or analysis to support the: 1) mechanical and thermal properties of the 
components of the DSCs related to safety, and 2) contents have not degraded during the 
storage period.  This is needed to ensure the package will be verified to be in unimpaired 
physical condition after long term storage, in accordance with 10 CFR 71.87(b).  
 
No evidence was presented to indicate that the thermal and mechanical properties of the DSCs, 
or contents have not degraded during storage and are still applicable to the transportation 
evaluation.  All the mechanical and thermal properties of the materials of construction of the 
DSC used in this Part 71 request are for pristine materials.  Many of the DSCs were constructed 
and loaded many years ago, and have been on the storage pad for a considerable number of 
years.   
 
The staff does not consider this an acceptable approach as presented.  The materials properties 
used for the evaluation of the safety systems and contents of the DSCs that have already been 
in storage service must be representative of the conditions at the time of transport, not at the 
time of the loading of the DSC.  
 
Observation-3:  The applicant should provide analysis that the acceptance and qualification 
plans for the neutron absorber in the DSCs are consistent with the current criteria designated in 
Standardized NUHOMS Amendment 10.  
 
The guidance on the qualification and acceptance of the neutron absorber material has been 
evolving.  The current staff guidance has been adopted in TN Amendment 10.  Older 
qualification and acceptance criteria may not be as rigorous as the currently accepted guidance 
used for transport. See SAR Section A.8.1.7 where additional guidance on qualification and 
acceptance for the neutron absorber from storage to transportation is necessary. 
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Thermal 
 
Observation-1:  On page A.3-82 of the application, the applicant stated that no fire test is 
performed and instead, the fire conditions are simulated using a finite element model of the 
MP197HB TC based on the requirements in 10 CFR Part 71.  The thermal test described in 10 
CFR 71.73(c)(4) reads as follows: “Exposure of the specimen fully engulfed, except for a simple 
support system, in a hydrocarbon fuel/air fire of sufficient extent, and in sufficiently quiescent 
ambient conditions, to provide an average emissivity coefficient of at least 0.9, with an average 
flame temperature of at least 800°C (1475°F) for a period of 30 minutes, or any other thermal 
test that provides the equivalent total heat input to the package and which provides a time 
averaged environmental temperature of 800°C.” 
 
The staff believes that the fire analysis provided in the application does not meet the conditions 
of the regulations (see underlined text above) because the applicant multiplied the fire 
temperature (800°C) by 0.9, which will reduce the radioactive heat transfer to the package 
during the fire.  The applicant described the radiation heat transfer coefficient on Page A.3-82 of 
the application.  
 
The fire analysis may be acceptable if the applicant performs the analysis at 1475°F and no 
multiplier is used (assuming fire emissivity equals 1.0).  The applicant will need to resubmit 
modified SAR pages and updated fire thermal analysis files. 
 
This information is required by the staff to verify compliance with 10 CFR 71.73(c)(4) 
 
Criticality 
 
RSI-1:  The application includes the use of incompatible cross section libraries between the MP-
197 criticality analysis and the associated benchmarking calculations in Chapter 6.0 of the SAR.  
The applicant should revise the benchmarking analysis to use the same cross section libraries 
consistently for all the calculations performed. 
 
The application includes an analysis of selected Commercial Reactor Critical (CRC) state points 
as part of the benchmarking analysis in Section A.6.3.2 of the SAR.  This analysis includes keff 
calculations of various CRC state points using SCALE 4.x with KENO V.a and the 238-group 
ENDF/B-V cross section library.  The criticality analysis of the MP-197 system uses the same 
code system, but with the 44-group ENDF/B-V cross section library.  Section A.6.3.2.2 of the 
SAR states that the 44-group library consistently over-predicts keff in comparison to the 238-
group library, and incorrectly refers to NUREG/CR-6686, “Experience with the SCALE Criticality 
Safety Cross-Section Libraries,” for justification.  This NUREG/CR provided a comparison of the 
capabilities of various cross section libraries used with the SCALE code system modules, for 
calculating the keff of various fissile systems, including uranium oxide and mixed uranium and 
plutonium oxide systems.  However, NUREG/CR-6686 did not compare the performance of 
these cross-section libraries when calculating keff for burned fuel compositions.  Additionally, 
ANSI/ANS-8.24-2007, “Validation of Neutron Transport Methods for Nuclear Criticality Safety 
Calculations,” states that “The calculational methods and analysis techniques (e.g., albedos, 
variance reduction, cross-section processing) used to analyze the set of benchmarks shall be 
the same as those used to analyze the system or process to which the validation is applied.”  
The CRC state point analysis should be revised to use the 44-group cross section library, or the 
package criticality analysis should be revised to use the cross section library used consistently 
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in the benchmarking analysis. 
 
This information is needed in order for the staff to proceed with a technical review to confirm 
that the package design meets the criticality safety requirements of 10 CFR 71.55 and 71.59. 
 
RSI-2:  The applicant did not provide a technical basis for crediting greater than 50 GWd/MTU 
burnup of the spent fuel contents to be transported in the Model No. MP-197. 
 
Division of Spent Fuel Storage and Transportation Interim Staff Guidance 8 (ISG-8), Rev. 2, 
“Burnup Credit in the Criticality Safety Analyses of PWR Spent Fuel in Transport and Storage 
Casks,” states that the licensing basis for burnup credit should be limited to “UO2 fuel irradiated 
in a PWR to an assembly-average burnup value up to 50 GWd/MTU.”  The application should 
be revised to only credit fuel burnup up to 50 GWd/MTU, or to provide a specific technical 
analysis, with supporting data, to justify crediting greater than this amount of burnup. 
 
This information is needed in order for the staff to proceed with a technical review to confirm 
that the package design meets the criticality safety requirements of 10 CFR 71.55 and 71.59. 
 
RSI-3:  The applicant did not include a description or justification of the methodology used to 
apply burnup credit to damaged fuel configurations in the 24PTH, 32PTH/32PTH1, and 37PTH 
canisters. 
 
ISG-8, Rev. 2 states:  “The recommendations that follow are applicable to intact fuel. If burnup 
credit is requested for damaged fuel (basically intact, not debris), the recommendations of this 
guidance should be applied, as appropriate, to account for uncertainties that can be associated 
with the damaged fuel and establish an isotopic inventory and assumed fuel configuration for 
normal and accident conditions that bounds the uncertainties.”  The applicant should revise the 
criticality analysis to address the burnup credit assumptions for damaged furl configurations. 
 
This information is needed in order for the staff to proceed with a technical review to confirm 
that the package design meets the criticality safety requirements of 10 CFR 71.55 and 71.59. 
 
Observation-1:  The application does not discuss the applicability of a one-dimensional 
depletion code (SAS2H) for modeling the irradiation conditions of the fuel to be transported in 
the Model No. MP-197, as well as the radiochemical assay samples. 

 
Observation-2:  The use of BONAMI/NITAWL for cross-section processing in the criticality 
analysis can be impacted by improper treatment of cases with significant resonance overlap, 
leading to significant errors in keff determination. The application does not discuss the 
applicability of this code for modeling spent fuel compositions in the criticality analysis.  The 
applicant should revise the application to include this discussion, or consider using 
CENTRM/PMC (available in later versions of the SCALE code system), which provides a more 
robust cross-section treatment with little computational penalty. 

 
Observation-3:  The application does not discuss the solver method of the DARWIN isotopic 
depletion code.  This information will be useful to the NRC staff in determining the applicability 
of the code-to-code comparison in support of the MP-197 benchmarking analysis.   
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Observation-4:  The HTC benchmark isotopes are well known, and fabricated to correspond to 
a single, homogenous burnup of 37.5 GWd/MTU.  The applicant should demonstrate the 
applicability of this indirect benchmark to the entire burnup range (0 - 60 GWd/MTU) for the 
package.   
 
Shielding 
 
RSI-1:  Provide complete fuel assembly and non-fuel hardware contents design data, including 
geometric specifications, material specifications, and actual maximum fuel weight for all 
contents specified in the application.  Also, demonstrate that the B&W 15x15 Mark B10 and GE-
2, 3 7x7 Type G2A fuel assemblies provide bounding neutron and gamma sources for radiation 
shielding analysis for all fuel and hardware contents to be shipped using the TN MP197HB 
packaging system.    

 
The staff was unable to find complete specifications of the design parameters for the proposed 
spent fuel contents for each of the DCSs proposed to be shipped in the MP197HB.  Missing 
information includes:  1) fuel rod geometry data, such as rod pitch, rod diameter, clad thickness, 
fuel pellet diameter, 2) assembly configuration, 3) cladding material, and 4) assembly hardware 
(e.g. spacers and end fittings) material specifications, such as material type, mass and cobalt 
impurity levels.  Without this data, the staff will not be able to confirm the spent fuel source 
terms. 

 
Further, on page A.5-1, the application states: “For DSCs loaded with irradiated PWR and BWR 
fuel, the B&W 15x15 Mark B10 and the GE-2,3 7x7 Type G2A fuel assembly contains the 
maximum heavy metal weight in their type, nearly 490 and 198 kgU, respectively.  Because of 
this, they result in bounding neutron and gamma source terms for PWR and BWR type of 
assemblies, respectively.  Therefore B&W 15x15 Mark B-10 and the GE-2, 3 7x7 are identified 
as the Design Basis (DB) PWR and BWR Fuel Assembly (FA) in the shielding evaluation of the 
MP197HB transportation package, respectively.”  Staff notes that all assemblies in a given DSC 
are listed with the same uranium mass loading, resulting in multiple assembly types having 
identical maximum uranium mass loadings for both PWR and BWR fuel.  Therefore, it is not 
clear that the selected assembly types are bounding for BWR and PWR fuel.  If all assembly 
types may have the maximum uranium mass loading, then the other assembly parameters, not 
currently provided in the application, will determine which assembly types are bounding for 
PWR and BWR fuel. 

 
In addition, the application indicates that control rod blades, BWR local power range monitors, 
BWR fuel channels, BWR poison curtains, PWR burnable poison rod assemblies, PWR and 
BWR reactor vessel and internals, thimble plug assemblies, control rod assemblies, control rod 
cluster assemblies, axial power shaping rods, orifice rod assemblies, vibration suppression 
inserts, irradiated/unirradiated stainless steel replacement rods in reconstituted fuel assemblies, 
neutron source assemblies, and neutron sources, are proposed contents for the cask.  Partial 
length shielding assemblies also are proposed contents for the package.  The staff was unable 
to find any specific information about any of the components listed above.  The application 
should describe the materials composing these components, including the masses, assumed 
cobalt impurity levels, and basis for the impurity levels, as well as the assumed irradiation 
history. 

 
This information is needed in order for the staff to proceed with a technical review of the 
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package shielding design to confirm compliance with 10 CFR 71.47. 

 
Observation-1:  In Section A.5.3.5, condition #7 (p. A.5-19), the application indicates a 
“protective screen” or “personnel barrier” is “expected” to be around the package during 
transportation.  However, this doesn’t appear to be mentioned in the operational procedures, 
unless the “transportation skid closure assembly” (section A.7.1.5.1, p. A.7-18) is the same 
component.  The documentation should be clear as to whether the “protective screen” is 
required, and if so, its use should be covered in the procedures. 
 
Observation-2:  The meaning of note 3 of Table A.5-1 (p. A.5-106) is not clear.   The note 
should clarify the location of the dose rates to which the note applies.  The table should clarify 
whether the listed dose rates are the bounding dose rates for the cask. 
 
Observation-3:  On page A.5-4, the application states: “The design basis radiological sources 
for NCT and HAC are due to DB FA irradiated at a constant specific power of 12.4 and 15.8 
MW/assembly to a bundle average burnup of 55,000 and 70,000 MWd/MTU respectively.”  The 
applicant further discussed the reason for being able to use SAS2H beyond its validated range 
and concluded that the expected error is about 11%.  It is not clear if this uncertainty has been 
included in the dose rate calculations.  The application should describe how this uncertainty has 
been accounted for in the dose rate calculations.      
 
Observation-4:  On pages A.5-107 and A.5-109, the application presents estimated dose rates 
at various locations of the MP-197 HB cask under normal conditions of transport and 
hypothetical accident conditions.  The notes to Tables A.5-3 and A.5-5 indicate that these dose 
rates are averaged over very large areas.  Given the dose rates for the evaluated rail car 
lengths and the size of the area over which they are averaged, it appears that personnel will 
need to wear radiation dosimetry devices in order to ensure compliance with 10 CFR 
71.47(b)(4).  The application should discuss this need for dosimetry or show with a more 
reasonably sized area (over which dose rates are averaged) the rail car lengths for which 
dosimetry is not needed at occupied locations. 

  
Observation-5:  The applicant should clarify the location of the maximum total dose rate at the 
package’s side surface given in Table A.5-1.  The dose rate value in the same table for the 
irradiated waste/contaminated waste container appears to be taken at the surface of the 
personnel barrier based upon Table A.5-28.  If the location is the same for the maximum total 
dose rate from a DSC, the appropriate limit would be 200 mrem/hr, since (assuming that the 
MP-197 HB is transported on an open vehicle) the limit for the top of the enclosure is 200 
mrem/hr (which is along the side of the MP-197 HB).  Further, it is not clear from the other 
tables (Tables A.5-21through A.5-26) where the listed maximum value (191.2 mrem/hr) occurs.  
Depending upon the correct limit, this surface side dose rate may be the most restrictive limit for 
which response functions should be determined. 
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