
 
December 2, 2009 

 
 
Mr. Donald Shaw 
Licensing Manager 
Transnuclear, Inc. 
7135 Minstrel Way, Ste. 300 
Columbia, MD 21045 
 
SUBJECT: REQUEST FOR ADDITIONAL INFORMATION FOR REVIEW OF 

THE MODEL NO. NUHOMS7 -MP197 PACKAGING, DOCKET NO. 
71-9302 

 
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. NUHOMS7-MP197 packaging (MP197).  The 
application proposes to add a modified version of the MP197, designated the MP197HB, and 
includes various NUHOMS7 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.  Our established schedule provides a CoC issuance 
date of May 11, 2010.  
 
In connection with the staff=s review, we need the information identified in the enclosure to this 
letter.  We request that you provide this information by March 2, 2010, or earlier if possible.  
Inform us at your earliest convenience, but no later than February 15, 2010, if you are not able to 
provide the information by that date.  To assist us in re-scheduling your review, you should 
include a new proposed submittal date and the reasons for the delay.  
 
Please reference Docket No. 71-9302 in future correspondence related to this request.  The 
staff is available to meet to discuss your proposed responses.  If you have any questions 
regarding this matter, I may be contacted at (301) 492-3394 or you may contact Chris Staab of 
my staff at (301) 492-3321.  
 

Sincerely, 
 

      /RA/ 
 

Eric Benner, Acting Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation  
Office of Nuclear Material Safety 
  and Safeguards 

 
Docket No.  71-9302 
TAC No.  L24336 
Enclosure:  (1) Request for Additional Information 

(2) Request for Additional Information B Proprietary 
 

cc: E. Redmond, Nuclear Energy Institute, w/o Enclosure 2 
 



Mr. Donald Shaw 
Licensing Manager 
Transnuclear, Inc. 
7135 Minstrel Way, Ste. 300 
Columbia, MD 21045 
 
SUBJECT: REQUEST FOR ADDITIONAL INFORMATION FOR REVIEW OF THE MODEL 

NO. NUHOMS7 -MP197 PACKAGING, DOCKET NO. 71-9302 
 
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. NUHOMS7-MP197 packaging (MP197).  The 
application proposes to add a modified version of the MP197, designated the MP197HB, and 
includes various NUHOMS7 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.  Our established schedule provides a CoC issuance 
date of May 11, 2010.  
 
In connection with the staff=s review, we need the information identified in the enclosure to this 
letter.  We request that you provide this information by March 2, 2010, or earlier if possible.  
Inform us at your earliest convenience, but no later than February 15, 2010, if you are not able to 
provide the information by that date.  To assist us in re-scheduling your review, you should 
include a new proposed submittal date and the reasons for the delay.  
 
Please reference Docket No. 71-9302 in future correspondence related to this request.  The 
staff is available to meet to discuss your proposed responses.  If you have any questions 
regarding this matter, I may be contacted at (301) 492-3394 or you may contact Chris Staab of 
my staff at (301) 492-3321.  

Sincerely, 
      /RA/ 

Eric Benner, Acting Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 
  and Safeguards 

Docket No.  71-9302 
TAC No. L24336  
Enclosures: (1)  Request for Additional Information 
                    (2)  Request for Additional Information - Proprietary 
cc: E. Redmond, Nuclear Energy Institute, w/o Enclosure 2 
DISTRIBUTION:   SFST r/f NMSS r/f     BWhite, NMSS  Email to elr@nei.org 
G:\SFST\Staab\TN\MP-197 Outgoing\RAI Letter.doc        ADAMS Package:  ML093410075 

OFC: SFST 
E 

SFST  SFST  SFST  SFST  SFST  

NAME: CStaab BTripathi ABarto ZLi JSolis CBajwa 

DATE: 11/24/09 11/30/09 12/1/09 11/30/09 11/24/09 11/30/09 

OFC: SFST  SFST  SFST  SFST  SFST  SFST  

NAME: BEinziger MWaters CCook MRahimi MDeBose BJDavis for 
EBenner

DATE: 11/30/09 12/1/09 12/1/09 12/1/09 12/02/09 12/02/09 

C = COVER E = COVER & ENCLOSURE         N = NO COPY OFFICIAL RECORD COPY



Transnuclear, Inc. 

Docket No. 71-9302 

Request for Additional Information 

Model No. NUHOMS7 -MP197 

 
 
By letter dated April 14, 2009, you submitted an application for revision to Certificate of 
Compliance (CoC) No. 9302 for the Model No. NUHOMS7-MP197 packaging (MP197).  This 
Request for Additional Information (RAI) identifies information needed by the U.S. Nuclear 
Regulatory Commission (NRC) staff in connection with its review of the application.  Each 
individual RAI describes information needed by the staff for it to complete its review of the 
application to determine whether the applicant has demonstrated compliance with the regulatory 
requirements. 
 
General Information 
 
1-1 Provide the NUHOMS-61BT heat load zoning configurations used to perform the thermal 

evaluation of this Dry Shielded Canister (DSC) type inside the NUHOMS-MP197 
transportation package. 

 
The Safety Analysis Report (SAR) provides heat load zoning configurations for all the 
DSC types allowed for transportation in the NUHOMS-MP197 package except the 61BT 
DSC. 

 
This information is needed to determine compliance with 10 CFR 71 (71.71 and 71.73). 

 
Structural   
 
2-1   Add the statement to all definitions of damaged fuel, AAny assembly that is in a physical 

condition where it can not meet initial structural assumptions used to determine if 
criticality, shielding, or thermal requirements are met under either normal or Hypothetical 
Accident Conditions (HAC) must be considered damaged.@ 

 
The definition of damaged fuel, as related to transportation, should be unambiguous. 

 
This information is needed to satisfy 10 CFR 71.55 (b)(1), 10 CFR 71.33(b)(3), or 10 CFR 
71.55(e)(1). 

 
2-2 Explain, in SAR Section A1.4.6.3, how the top and bottom caps will be attached to the 

cells used to contain damaged fuel (drawing NUH69BTH-71-1015).  Remove mention of 
the end caps assuring retrievability. 

 
The end caps will not assure retrievability since the body of the basket itself, which is not 
retrievable, is designed to perform the function of a damaged fuel can.  Retrievability is 
not a requirement of 10 CFR Part 71.  The end caps need to be attached to the basket 
so they can serve their function of maintaining the fuel in a known volume for the 
purposes of criticality determination.



 2
This information is needed to satisfy 10 CFR 71.55 (b)(1). 
 

2-3 Provide drawings for the top and bottom end caps for the damaged fuel basket slots for 
the 32PTH, 32PTH1, and 37PTH DSC(s). 

 
The drawings were not provided in the SAR. 

 
This information is needed to satisfy 10 CFR 71.33 and 71.35. 
  

2-4 Replace SAR Section 8.1.7 with the neutron absorber acceptance testing section 
currently in proposed TransNuclear (TN) Standardized NUHOMS CoC 1004, Amendment 
10.  Include the acceptance testing by reference to the SAR in the CoC. 

 
The staff does not agree that this section as currently written adequately describes the 
necessary acceptance testing for neutron absorbers.  Replacement with the section from 
CoC 1004, Amendment 10, makes the acceptance testing requirements for all the DSCs 
for both storage and transportation consistent. 

 
This information is needed to satisfy 10 CFR 71.33 (a)(5)(ii) and 71.35. 

 
2-5  Specify in the text and on the drawings, the codes under which the 37PTH and 69BTH 

canisters are constructed. 
 

Codes are specified for the materials of construction, but nowhere in the SAR, either in 
the text or the drawings for these two new DSCs, are the codes governing the 
construction of the DSC specified.  Alternative codes are listed in the SAR Section 
A.2.13.13. 

 
This information is needed to meet the requirements of 10 CFR 71.33(a)(5), 10 
CFR71.43(f), 10 CFR 71.47(a), 10 CFR 71.55(d)(4), and 10 CFR 71.55(e). 

 
2-6 Add to the SAR the following information on the Radioactive Waste Container (RWC):  1) 

drying,  2) basket (if any) materials and properties, welds and codes, 3) analysis of 
galvanic interactions/gas generation, and 4) container materials and properties, seals, 
welds and codes, and drawings.  

 
The SAR proposes that a RWC be added, but other then stating the contents of this 
canister, does not specify any details of its construction.  The SAR must include the 
information so the staff can evaluate the safety of this canister to transport its contents. 

 
This information is needed to meet the requirements of 10 CFR 71.33 and 71.35. 
 

2-7 Show that the mechanical properties calculated using the Geelhood and Beyer 
correlations in SAR Section A2.13.11.1 apply to cladding with radial hydrides. 

 
Most of the DSCs have either been approved for storage of high burnup fuel or are 
asking for approval to transport high burnup fuel.  Therefore, since the cladding will have 
had to undergo a drying cycle, and most cladding, other than M5, has both hydrogen  
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contents  >200 wppm, with hoop stresses increased by the larger increase in fission 
gases at the high burnup, the presence of radial hydrides is expected.  
 
This information is needed to meet the requirements of 10 CFR 71.55(b)(1). 

 
2-8 Provide justification that the data in Addendum 10 f, g, and h (Dealing with Cladding 

Behavior) are applicable to the conditions of the contents being transported.  
 

Addendums 10 f, g, and h, deal with the behavior of the cladding.  Addendum 10g AFuel 
Integrity Project, Bend tests on as-irradiated fuel series 11, and 12@ provide 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.  Samples were fueled, had an approximate burnup of 50 
GWd/MTU, Zircaloy-4 and -2 clad fuel rod segments. Tests were conducted at constant 
temperatures of 251C and 5001C, and constant pressure. 

 
The value of these tests is minimal since 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 10 h 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 10 f 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, a concept that the staff does not accept, was made to higher burnups.  
Consequently the staff  has significant concerns regarding the: 1)  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, and references made in the 
addendums that the applicant would have to supply.   

 
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. 

 
In past applications information provided to justify a fracture toughness methodology has 
been rejected.  In the TN TN-68 CoC licensing action 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 the TN Standardized NUHOMS CoC 1004, Amendment 10, the 
margin between the calculated fracture toughness, and the measured fracture toughness  
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was so great that the applicability of the data was not questioned further.  The applicant 
has provided insufficient justification for the conclusions drawn. 
 
This information is needed to meet the requirements of 10 CFR 71.33(b)(3), 10 CFR 
71.55(e)(1), and 10 CFR 71.55(b)(1). 

 
2-9 Revise the SAR to ensure that for any DSC and contents that have spent an extended 

time in storage, the DSC and contents meet all the structural requirements of 10 CFR 
Part 71.  The revision should include inspections to obtain data, or analysis to support 
that: 1) the mechanical and thermal properties of the components of the DSCs related to 
safety, and 2) contents, have not degraded during the storage period.  Provide evidence 
that removal of the DSC from the storage overpack will not damage the DSC, and alter 
the design configuration assumed in the application. 

 
All the mechanical and thermal properties of the materials of construction of the DSC 
used in this Part 71 analysis are for pristine materials.  Many of the DSCs were 
constructed and loaded many years ago, and have been on a storage pad for a 
considerable number of years.  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.  The application should present evidence 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.  The application should discuss the 
potential damage that may occur to the DSC during its removal from the storage 
overpack and procedures to identify such damage. 

 
This information is needed to meet the requirements of 10 CFR 71.85. 

 
2-10 Explain how the densities and thermal conductivities are calculated in Table 20 in SAR 

Section A.3.2.1.  What wood is referred to in this table?  What is the direction for the 
thermal conductivity?  Provide a reference for the wood data in SAR Tables A.2.13.12.5 
and Table A.2.13.12-6. 

 
The note says that the density is calculated from the thermal diffusivity but no values for 
the thermal diffusivity are given and are not in the referenced wood handbook.  There are 
a lot of density-to-moisture content tables in the Wood Handbook.  The applicant should 
consider using these tables in conjunction with some conservative assumptions to 
estimate the density of the woods at different temperatures. The thermal conductivity of 
wood is anisotropic, by a factor of 2:1.  Unfortunately, the Wood Handbook does not 
specify the measured direction of the thermal conductivity.  The maximum thermal 
conductivity for wood in the SAR does not bound redwood. 

 
This information is needed to satisfy 10 CFR 71.55 (d)(1&2). 

 
2-11 Justify why the thermal conductivity table in Section A3.2.1 is only applicable to the 

69BTH DCS and not the 37PTH DCS? 
 

This information is needed to satisfy 10 CFR 71.55 (d)(1&2). 
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2-12 Provide a copy of Reference No. 17, Report No. DI/RI-A-5-02, Rev. 1, 2006, on the 

neutron shielding resin. 
 

The document is cited to support the acceptable temperature regime for use for the 
neutron shield material, and the thermal properties of the material in SAR Section A.3.2.1 
Subsection 12. 

 
This information is needed to satisfy 10 CFR 71.43(f), and 10CFR 71.47(a).  
 

2-13 Provide clearer acceptance criteria for the gamma shield acceptance test in the second 
paragraph of SAR Section A.8.1.6.1. 

 
This is needed to determine the ability of the gamma shield to function properly, and 
satisfy 10 CFR 71.85. 

 
2-14 Provide a reference (and copies of the relevant pages) for the mechanical properties of 

Pb in SAR table A.2-5, SAR Section A2.13.7.5, and SAR Table A.2.13.7-3, and both the 
thermal expansion coefficients and density as a function of temperature in the tables in 
SAR Section A.3.6.7.1. 

 
The properties of Pb can vary widely depending on the purity of the Pb and the strain rate 
at which the data is obtained.  No reference is provided for these values in the SAR. 

 
This information is needed to satisfy 10 CFR 71.43 (f), and 10 CFR 71.47(a). 

 
2-15 Clarify the meaning of the column AH2O volume fuel volume@ in SAR Table A.6.5.2-2. 

 
The column is not the fuel volume, the free volume of the rod, or the ratio.  Take for 
example, the General Electric 8 x 8 GE5 fuel type.  Since the cladding does not creep 
down, the free volume available for H2O (plenum + gap) is 135.5 cubic-inches/assembly 
or 2.185 cubic-inches per each of the 62 rods.  The fuel volume is ~19.76 cubic-inches 
per rod.  None of these numbers or the ratio agrees with the 1.56 in the column in 
question. 
 
This information is needed to satisfy 10 CFR 71.33(b)(3), 10 CFR 71.55(e)(1) and for 
criticality calculations. 
 

2-16 Provide the reference pages that support the parameters stated for the ABB fuel in SAR 
Table A.6.5.2.2. 

 
This information is needed to satisfy 10 CFR 71.33 (b)(3), 71.55(e)(1) and for criticality 
calculations.  

 
2-17 Revise the SAR to state a mechanical property and it=s relevant temperature. 
 

Most materials properties are temperature dependent.  Throughout the document, for 
example in SAR Section A.2.13.12.3, subtitles B and C, but not exclusive to this section, 
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modulus and yield are given but no relevant temperature is indicated. 
This information is needed to meet the requirements of 10 CFR 71.33(a)(5), 71.43(f),   
71.47(a), 71.55(d)(4), and 71.55(e). 

 
2-18 Provide consistent properties and identification of materials of construction throughout 

the SAR. 
 

SAR Section A.2.13.12.3, subtitle F, indicates the yield for the bolt steel SA-540 Grade 
B24 CL 1 as 75 ksi.  On the other hand, Table A.2-4 indicates the bolts are SA-540 
Grade B23 CL 1 with a yield of 150 ksi at room temperature. SAR Section A 2.13.12.5, 
subtitle H, once again indicates the bolts are Grade B23 CL 1 but indicates in this 
instance a yield of 75 ksi. 

 
SAR Section Material Yield, ksi 
A.2.13.12.3 SA-540 Grade B24 CL 1 75 
Table A.2-4 SA-540 Grade B23 CL 1 150 
A 2.13.12.5 SA-540 Grade B23 CL 1 75 
drawings SA-540 Grade B23 CL 1  NA 

 
This information is needed to meet the requirements of 10 CFR 71.33(a)(5), 71.43(f), 
71.47(a), 71.55(d)(4), and 71.55(e). 

 
2-19 Reduce the maximum allowable assembly burnup for the 69BHT canister to 62.5 

GWd/MTU in Table A1.4.9-4, or provide justifications for the use of the temperatures in 
ISG-11, Revision 3. ACladding Considerations for Transportation and Storage of Spent 
Fuel,@ 

 
The maximum assembly burnup allowable, if the temperature limits delineated in ISG-11, 
Revision 3, are invoked is 62.5 GWd/MTU.  Table A.1.2.9-4 lists burnups as high as 70 
GWd/MTU. 

 
This information is needed to meet the requirements of 10 CFR 71.55(d)(1&2). 

 
2-20 Show how the density change upon solidification of the lead pour is taken into account in 

calculating the shrinkage gap in the gamma shield. 
 

The calculations in SAR Section A.3.6.7.1 appear to account for the thermal expansion 
after solidification and not the density change due to the phase change as the lead shield 
solidifies.  Failure to take into account this effect would change the shrinkage gap and 
subsequently the volume available for lead slump during a hypothetical accident 
condition. 

 
This information is needed to satisfy 10 CFR 71.35. 

2-21 Explain how the top and bottom caps are attached to the basket cells for NUHOMS 
37PTH DSC and, the NUHOMS 69BTH.  Provide the details of the configuration and 
structural analysis of these baskets. 
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As the basket itself is the damaged fuel canister, the end caps need to be attached to the 
basket.  These DSCs, are not yet approved for storage.  However, they are proposed to 
have failed fuel canisters to contain damaged fuel assemblies. 

  This information is needed to satisfy the 10 CFR 71.55.(b)(1). 
 
2-22  Provide the structural material, codes, analysis, etc., and details of construction of the 

Radioactive Waste Container (RWC).  
 

The applicant has indicated that the RWC will be added to the list of authorized DSCs 
that will be shipped in MP197HB package under this amendment.  RWC was not 
reviewed and approved by the staff in the past, therefore the adequacy needs to be 
verified to determine whether it will meet the requirements for the intended function. 

 
This information is needed to satisfy the 10 CFR 71.33. 

 
2-23 Provide defensible and substantiated justification(s), validated by more test data, for 

using linear extrapolation based on the strain energy density to determine fracture 
toughness of the cladding material for spent fuel burn-ups beyond the 50 GWd/MTU, up 
to 70 Gwd/MTU.  

 
The current documentation (addendums 10 h, 10 f) provided for justification of fracture 
toughness of cladding material for high burn-up fuel is not adequate and applicable.  

 
This information is needed to satisfy the 10 CFR 71. 33(b)(3), 71.55(b)(1), and 
71.55(e)(1). 

  
2-24 Provide hard copies of the two technical papers shown as References 10, AMechanical 

Properties of High Purity Lead and a 0.058 Percent Copper-Lead Alloy,@ by T. E. Tietz; 
and Reference 11, AOUTCUR: An automated Evaluation of Two-dimensional Finite 
Element Stresses,@ shown on page A.2.13.1-27, of Appendix A.2.13.1, AMP197-HB Cask 
Body Structural Analysis.@    

 
This information is needed to satisfy the 10 CFR 71.3, and 71.35. 

 
2-25 Provide reference to the Storage CoC for NUHOMS 32PTH.  Also describe NUHOMS 

Model 32PTH71, and the difference between 32PTH71 and 32PTH Type 1.  
 

In Appendix A.1.4.8, Drawing No. NUH32PTH-71-1001, a general note indicates that 
information on that drawing applies to all NUH32PTH-71 canister drawings. Staff has no 
information that this canister was approved for storage.  Table A.1.2 lists only NUHOMS 
PTH, and NUHOMS 32PTH Type 1 as within the scope of this Amendment.  

 
This information is needed to satisfy the 10 CFR 71.33. 

2-26  Provide copy of Reference No. 13 on page A.2.13-8.33. 
 

The staff requests a hard copy of a technical paper titled, AImpact testing of Stainless 
Steel Material at Cold Temperatures,@ to verify the adequacy of the strain rate used for 
the HAC elastic-plastic analysis. 
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This information is needed to satisfy the 10 CFR 71.35. 

  
2-27  Explain the fact that the actual stress under NCT exceeds the allowable stress for: wrap 

plates, fuel compartments, and canisters, as shown on Table A.2.133.8-12 on page 
A.2.13-8.43. 

 
The staff needs detailed explanation why exceeding the allowable stress for these 
components will not jeopardize their structural integrity. 

 
This information is needed to satisfy the 10 CFR 71.71. 

 
2-28 Explain why the strain failure of 0.4 is considered high for redwood balsa as mentioned 

on page A.2.13.12-5. 
 

Staff needs this to verify the adequacy of the Impact limiter under the HAC.   
 

This information is needed to satisfy the 10 CFR 71.73. 
 
2-29 Provide pertinent pages of the reference 3 on page A.2.13.12-27, for wood properties. 

 
For the Impact Limiter, wood segment properties are increased by 20% per this 
reference.  Provide an explanation that the information excerpted from this reference is 
applicable for this Amendment. 

 
This information is needed to satisfy the 10 CFR 71.73. 

 
2-30  Provide justifications for the analysis of Fuel Rods under HAC presented in Appendix 

A.2.13.11. AMP197HB Evaluation of the Fuel Assemblies under Impact loads@. 
 

The applicant=s analysis although, in some instance conservative, has yet not elaborated 
and demonstrated to the staff that the fuel rod buckling limits (in all cases ranging from 
low to medium to high burn-up fuel) satisfies the regulations.  This is, in view of the fact 
that adequate and accurate test data used to substantiate the arguments presented in 
the SAR are still not fully endorsed and accepted by the staff. 

 
This information is needed to satisfy the 10 CFR 71.73. 

 
2-31 Provide corrected drop analyses with calculated energy (total, internal, hourglass, etc.) 

results.  Visible hour-glassing occurs in the impact limiters (e.g., 1/3 slapdown LSDYNA 
analysis). 

 
Selectively reducing elements is not appropriate in the compression-driven drop events. 
Ensure energy (total, internal, hourglass, etc.) results are included in the revised SAR. 
This information is required to assure compliance with 10 CFR 71.73(c)(1). 

 
2-32 Explain how setting a low strain erosion factor for the elements in the impact limiters for 

drop analyses is conservative. 
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The staff does not agree that this approach is conservative because, the disappearance 
of the elements and associated loss of rigidity in the structure implies an artificial 
softening in the impact limiter. 

  
This information is required to assure compliance with 10 CFR 71.73(c)(1). 

  
2-33 Explain what is meant by "maximum" indication in dimensions on drawings as well as in 

tables for DSCs (e.g., 24 PTH, 37 PTH, etc.). 
 

This information is required to assure compliance with 10 CFR 71.33(a)(5) 
 
2-34 Explain inconsistency in length dimension for NUHOMS 61 BT, page. A.1.4.7-1.  This 

dimension is listed as 199.7" versus 199.25" on the drawings. 
 

This information is required to assure compliance with 10 CFR 71.33(a)(5) 
 
2-35 Explain how arbitrarily increasing g-loads by 20% (page A.2.13.8-3) accounts for cold 

ambient conditions in HAC analysis for baskets. 
 

This information is required to assure compliance with 10 CFR 71.73(c)(1). 
 
2-36 Explain the comparison between peak g-load from LS-DYNA analysis versus average 

from all accelerometers on page A.2.13.12-7.  
 

This appears to be neither what was actually compared, nor a valid comparison. 
 

This information is required to assure compliance with 10 CFR 71.73(c)(1). 
 
2-37 Provide the node numbers and locations for the LS-DYNA analysis corresponding to the 

1/3 scale 20 degree slapdown test gage locations. 
 

This information is required to assure compliance with 10 CFR 71.73(c)(1). 
 

2-38 Provide calculations and pertinent details of cladding integrity of low burn-up fuel under 
regulatory Hypothetical Accidental Conditions, as applicable for the nine different DSC 
models that is proposed to be transported in the MP 197-HB cask.  

 
The staff is currently reviewing the TN-40 application, and have encountered issues with 
the structural integrity of the low burn-up fuel; particularly the fact that under a 30 feet 
drop the cladding undergoes plastic deformation, as indicated in TN's latest ANSYS/LS-
DYNA analyses.  Staff is concerned that similar issues may also be applicable to TN MP  
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197-HB cask.  The staff is further concerned regarding cross-cutting issues related to 
structural integrity adequacy, and as a result the subsequent criticality issues. 

 
This information is needed to satisfy 10 CFR 71.73. 

 
Thermal 
 
3-1  Verify that all material property values used in the analysis of the NUHOMS-MP197 

transportation package are realistic or bounding. 
Note 1 on page A.3-12 of the SAR states that Afor Aluminum Type 1100, a thermal 
conductivity of 11.150 Btu/hr-in-°F (133.8 Btu/hr-ft-°F) is used in the ANSYS analysis 
since the basket temperature is over 150°F for all analyzed cases, this value does not 
affect the results in the SAR.@  By examining the tabulated thermal conductivity of this 
material, it appears that using this value would underestimate thermal conductivity at 
normal or accident operating temperatures since thermal conductivity decreases as 
temperature increases. 

 
This information is needed to determine compliance with 10 CFR Part 71 (71.71 and 
71.73). 

 
3-2  Clarify which DSCs proposed for transportation in NUHOMS-MP197 package have been 

added under 10 CFR 72.48 provisions. 
 

Table A.1-2 of the SAR provides a number of DSC types that can be part of the 
MP197HB transport configuration.  The application refers to several certificates for 
storage of spent fuel (1030, 1004, 1029) as a technical basis, and the staff needs to 
determine which calculations may have been audited previously. 

 
This information is needed to determine compliance with 10 CFR Part 71 (71.71 and 
71.73). 

 
3-3  Clarify if 69BTH and 37PTH DSCs have been licensed for storage under 10 CFR Part 72 

provisions. 
 

Table entitled AApplicable Code Years for Each Canister Design@ on page A.3-28 of the 
SAR states that storage license No. 1004 is applicable for these canisters. 

 
This information is needed to determine compliance with 10 CFR Part 71.33. 

 
3-4  Demonstrate by analysis that the personnel barrier is not exposed to hot stream air from 

the cask shield shell. 
 

Page A.3-38 of the SAR states that since the personnel barrier is far apart from the cask 
shield shell, it is not exposed to the hot air streams from the cask.  The applicant should 
perform a thermal analysis (e.g., CFD analysis) to demonstrate the validity of this 
assumption. 

 
This information is needed to determine compliance with 10 CFR Part 71 (71.71). 
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3-5  Provide poison material density and specific heat and clarify why it is conservative to 
assume for poison material heat capacity values are equal to those of aluminum 6061. 
 
Page A.3-58 of the SAR states that for the calculation of 69BTH basket effective thermal 
properties, poison material heat capacity values are conservatively assumed equal to  
those for 6061 aluminum.  However, poison material heat capacity values are not  
 
provided in the SAR for the staff to make a determination on the validity of this 
assumption. 

 
This information is needed to determine compliance with 10 CFR Part 71.71. 

 
3-6  Perform the thermal evaluation for Normal Conditions of Transportation (NCT) for all 

DSCs proposed for payload in the NUHOMS-MP197 transportation package using the 
maximum heat load for transport for each DSC type. 

 
The SAR only includes thermal evaluation during NCT for both 37PTH and 69BTH.  Page 
A.3-67 of the SAR states: AThe DSC types 61BTH, 61BT, 32PTH, 32PTH1, 32PT, 
24PTH, and 24PT4 are evaluated previously for normal transfer conditions under 10 CFR 
Part 72 requirements.  The DSC shell temperature profiles of these DSCs in MP197HB 
model are compared with the corresponding profiles from 10 CFR Part 72 SARs in 
Section A.3.6.3 of the SAR.  It is shown that the fuel cladding and the basket component 
temperatures in 10 CFR Part 72 SARs represent the bounding values for these DSCs 
under transport conditions.  Therefore, no additional analysis is performed for the DSCs 
previously evaluated under 10 CFR Part 72 conditions.  The maximum fuel cladding and 
the basket component temperatures for these DSCs are taken from 10 CR Part 72 SARs 
and reported as the bounding values for transport conditions.  Section A.3.6.3 of the SAR 
provides a summary of the justification for using bounding temperature profiles.@  The 
SAR approach may increase uncertainty of predictions since the geometries of MP197HB 
transport cask and the storage transfer cask are different which may result in different 
DSC temperature profiles.  The staff needs to have assurance the transport configuration 
for each DSC has been adequately analyzed in the SAR in order to make a determination 
on the predicted results. 

 
This information is needed to determine compliance with 10 CFR 71.71. 

 
3-7  Perform a sensitivity study of all assumed gaps and explain how the assumed values for 

these gaps are maintained (within tolerances) at or below the values used for the thermal 
evaluation of the NUHOMS-MP197 transportation package.  Specify how these gaps are 
maintained within expected tolerances. 

 
The applicant=s developed thermal models described in the SAR are based on a number 
of explicit gaps which, according to the applicant, bound the fabrication uncertainties and 
are kept within tolerances but en explanation on how these gaps are controlled is not 
provided in the SAR.  A sensitivity study performed by the staff using confirmatory 
analysis models shows the peak cladding temperature is very sensitive to the gap sizes 
assumed in the analysis. 
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This information is needed to determine compliance with 10 CFR Part 71 (71.71 and 
71.73). 

 
3-8  Clarify how maximum peak cladding temperatures and DSC internal cavity pressures are 

kept below allowable limits for reflooding events during DSC unloading. 
 

Page A.3-79 of the SAR states that the storage operating procedures specify that the 
flow rate of the reflood water should be controlled such that the internal pressure in the 
canister cavity does not exceed 20 psig.  During storage operations the maximum DSC 
cavity pressure is monitored during the reflood event.  However, these controls are not 
established in Chapter 7 (Package Operations) of the SAR. 

 
This information is needed to determine compliance with 10 CFR Part 71 (71.71). 

 
3-9  Clarify why for the homogenized basket thermal model used for transient evaluations, the 

decay heat load is applied as a uniform heat generation rate over the entire basket length 
instead of applying it only to the active fuel length using the corresponding peaking factor 
curve. 

 
Page A.3-81 of the SAR states that the decay heat load is applied as a uniform heat 
generation rate over the homogenized basket for the transient runs.  The applicant=s 
approach would underestimate the volumetric heat generation rate and will not preserve 
the power profile for both BWR and PWR fuel assemblies. 

 
This information is needed to determine compliance with 10 CFR Part 71.71. 

 
3-10 Explain why the basket temperatures are the same (547°F) for both HLZC#1 (26 kW) and 

HLZC#4 (32 kW) for NCT at 100°F ambient temperature. 
 

Page A.3-133 of the SAR states these temperatures are the same regardless of the total 
heat load. 

 
This information is needed to determine compliance with 10 CFR Part 71.71. 

 
3-11 Explain why the diametrical hot gap for the 69BTH basket increases with increasing total 

heat load. 
 

Page A.3-135 of the SAR shows that the diametrical hot gap between the basket and the 
cask inner shell is larger for 32 kW heat load (0.297@) as compared to 26 kW heat load 
(0.286@).  Given the trend in this gap as a function of the total decay heat load, it would be 
reasonable to use the nominal gap of 0.4 (as described in the SAR) because it would 
result in bounding temperatures. 

 
This information is needed to determine compliance with 10 CFR 71.71 and 71.73. 

 
3-12 Perform coupled transient calculations of NUHOMS-MP197 transportation package 

during hypothetical accident conditions (HAC) for the fire and post-fire (cool-down) 
periods.  The coupled calculations should be based on a model which includes the 
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MP197HB Transport Cask (TC) and the bounding DSC (e.g., 69BTH).  The bounding 
DSC model should be based on homogenized fuel compartments and should explicitly  

 
3-12 model all the basket components (including back-filled gas and aluminum transition rails) 

as described in SAR Section A.3.3.1. 
 

SAR Section A.3.4 describes the applicant=s approach to analyze the HAC (fire) event 
which is based on a combination of transient calculations of the MP197HB TC (including 
a homogenized basket) and steady state calculations of the MP197HB TC and DSC 
(including basket components as described in Section A.3.3.1 (Thermal Models) of the 
SAR) as separate thermal analyses.  These models are used to calculate the component 
maximum temperatures (including cladding temperatures).  This approach may 
underestimate seal and fuel temperatures because it lacks the ability to capture the real 
transient behavior during the fire and cool-down stages.  The approach also involves a 
number of simplifications and assumptions that may increase thermal model 
uncertainties.  See also RAI 3-8. 

 
This information is needed to determine compliance with 10 CFR Part 71.73. 

 
3-13 Clarify why each canister type has different NCT and HAC pressure limit during transport. 
 

Table A.3-23 of the SAR presents the maximum internal pressure in DSC for transport in 
the NUHOMS-MP197 package.  The NCT and HAC pressure limits provided in this table 
are different for each DSC.  The application should discuss how each pressure limit for 
transportation was derived for the canister. 

 
This information is needed to determine compliance with 10 CFR Part 71 (71.71 and 
71.73). 

 
3-14 Describe how aluminum sleeve are inserted in the gap between the DSC shell and inner 

shell of MP197HB transport cask.  Explain how the sleeves are kept in place during 
transport. 

 
Chapter 7 of the SAR states: AIf transporting any of the smaller diameter DSC models 
(NUHOMS7-24PT4, 32PT, 24PTH, 24PTHF, 61BT, 61BTH, or 61BTHF), or a smaller 
diameter secondary container, verify that the MP197HB cask has been fitted with an 
internal aluminum sleeve.@  The staff needs to verify the configuration of the aluminum 
sleeves during transport. 

 
This information is needed to determine compliance with 10 CFR Part 71 (71.71 and 
71.73). 

 
3-15 Update Chapter 8 of the SAR to include adequate acceptance and maintenance thermal 

tests to verify the heat transfer characteristics and predicted temperature profiles of the 
fabricated NUHOMS-MP197 transportation package. 

 
Chapter 8 of the SAR states that Athermal acceptance and maintenance tests are not 
necessary for the MP197HB cask.  Thermal tests are not required because the cask 
analysis is performed using very conservative and bounding assumptions.@  The analysis 
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thermal models appear to be based on a set of assumptions that may not always result in 
conservative results.  It also appears the heat transfer characteristics are highly sensitive 
to the gap sizes assumed in the analysis of the design.  Also, no uncertainty or error 
estimates are provides in the SAR to fully assure the predicted thermal characteristics of 
the system. 
 
This information is needed to determine compliance with 10 CFR Part 71.73 (71.71 and 
71.73). 

 
3-16 Discuss the reason for specifying design drawings, analyses, and procedures for using 

Aoptional@ external fins for a canister greater than 26kW. 
 

Some portions of the application indicate the fins are required for adequate heat transfer 
of DSCs loaded above 26kW, whereas other portions state they are optional. 
This information is needed to determine compliance with 10 CFR Part 71.71. 

 
3-17 Clarify the statements in the Chapter 7 operating procedures that Aloading procedures 

may vary slightly from tasks described below.@  Discuss the deviations that are expected. 
 

It is not clear what the term Aslightly@ means and how much deviations from the proposed 
operating procedures are requested for approval within the transportation certificate. 
 
This information is needed to determine compliance with 10 CFR 71.87. 

 
3-18 Clarify in the operating procedures how the cask user verifies that a spacer of appropriate 

height is placed at the bottom of the cask during loading. 
 

The procedure should provide guidance for spacer heights and respective DSC models. 
 

This information is needed to determine compliance with 10 CFR Part 71 (71.71 and 
71.73). 

 
3-19 Clarify the statement in DSC fuel loading procedures that Apotential for fuel misloading is 

essentially eliminated through the implementation of procedural and administrative 
controls.@ 

 
Fuel misloadings for a variety of physical parameters have occurred in spent fuel storage 
and transportation canister loadings, as well as power plant operations, which have relied 
upon procedural and administrative controls. 

 
This information is needed to determine compliance with 10 CFR Part 71 (71.71 and 
71.73). 

 
3-20 Revise the dry loading procedures to ensure the DSC is appropriately loaded with 

allowable contents. 
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The procedures provide a section for DSC Fuel loading, but appear to be limited to wet  
loading operations.  It is the responsibility of the user to verify that all DSCs are 
appropriately loaded in accordance with the content specifications in the application.   

 
This information is needed to determine compliance with 10 CFR 71.71 and 73. 

 
3-21 Provide any new or updated calculation along with any new or updated input and output 

files used to provide response to any of the thermal RAIs. 
The staffs needs to review any new or updated calculation and input and output files to 
make a determination of the adequacy of the performed analyses. 

 
This information is needed to determine compliance with 10 CFR Part 71 (71.71 and 
71.73). 

 
Containment 
 
4-1 Provide justification for the use of elastomeric (fluorocarbon) seals. 
 

Previous transportation package designs from TN (i.e., the TN-68) utilize metallic seals, 
which have a significantly greater performance envelope for SNF contents than 
elastomeric seals.  Industry experience has also demonstrated challenges with 
evaluating seal performance (i.e., leak testing) of elastomeric seals for spent fuel 
packages.  Given the thermal and radiological conditions proposed in this amendment 
request and long-term performance data and testing issues associated with elastomeric 
seals, the applicant should describe the basis for selecting elastomeric sealing and that it 
will adequately perform as intended (See RAI 4-2 and RAI 4-3 below). 

 
The information is needed to demonstrate compliance with 10 CFR 71.51. 

 
4-2  Clarify statements in the SAR related to the maximum temperature the seals can 

withstand, as well as the cask cavity helium temperature.  Provide a reference or further 
justification for the temperature limits. 

 
On pages A.4-3 and A.4-4, respectively, the SAR describes the maximum temperature 
that the seals can withstand in accident conditions (700°F, in Section A.4.1.1.3) as well 
as stating a cask cavity helium temperature of 339°F (Section (A.4.2.2).  Neither 
temperature provides a reference or further justification.  In order to evaluate the validity 
of the temperatures stated, the staff requires a specific reference or further justification 
on which to base a finding. 

 
10 CFR 71.33 requires the applicant to provide a description in sufficient detail to identify 
the package accurately and provide sufficient basis for evaluation of the package. 

 
4-3  Provide specific seal information (i.e., seal model number, compound designation) for the 

inner and outer lid seal.  If this seal will be fabricated specifically for this application, the 
SAR should state that fact. 

 
Drawing MP197HB-71-1002 (for items 24 and 25) provides a dimension and a material 
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specification, but not a specific seal model number or other details to evaluate these 
characteristics.  The application should provide specific seal information (i.e., seal model 
number, compound designation) for the inner and outer lid seal.  The applications should 
clarify if this seal will be fabricated specifically for this package. 
 
10 CFR 71.33 requires the applicant to provide a description in sufficient detail to identify 
the package accurately and provide sufficient basis for evaluation of the package. 
 

4-4       Provide an example of elastomeric seal that appears to be referenced in the application  
      as a type found in the Parker O-Ring seal catalog. 

 
Page A.4-3 of the SAR indicates a particular fluorocarbon compound (V0835-75) 
specification that does not appear in the current Parker O-Ring catalog.   

 
10 CFR 71.33 requires the applicant to provide a description in sufficient detail to identify 
the package accurately and provide sufficient basis for evaluation of the package. 
Editorial: 

 
NOTE at top of A.4-1 refers to reference list in Section A.8.3, should reference A.4.5. 

 
Shielding 
 
5-1  Provide the actual thickness of the borated resin and the aluminum container wall of the 

neutron shield building blocks. 
 

The applicant states in page A.1-4 of the SAR that the total thickness of the resin and 
aluminum walls of the neutron shield block is 6.25 inches.  This is not consistent with 
drawing MP197HB-71-1005, in which the dimension of the neutron shielding block is 
shown as 6.13 inches (6.63-0.50).  From the same drawing, it appears that this thickness 
includes the inner and outer walls of the neutron poison tubes.  According to the drawing, 
the thickness of the aluminum tube that holds the borated resin is 0.12 inches.  
Therefore, the thickness of the resin is only 5.89 inches.  However, the NTC shielding 
model input file indicates that the neutron shielding is modeled as 6 inches in thickness.  
The applicant is requested to provide the exact dimensions of the neutron shielding 
blocks. 
 
This information is needed for the staff to determine if the package design meets the 
regulatory requirements of 10 CFR 71.47and 71.51. 
 

5-2  Explain the exact meaning of the term Aequivalent steel shielding@ and how these values 
are calculated.  Explain how the equivalent steel layer was credited in the shielding 
evaluation.  Explain what was credited in the shielding evaluation for packages in which 
spacers are not used.  

 
The applicant states in page A.1-7 of the SAR that the secondary container assembly 
and the appropriate cask cavity spacers provide an equivalent of 1.75 inches minimum 
steel shielding in the radial direction and a minimum of 5.75 inches equivalent steel 
shielding and a minimum of 7.00 inches equivalent steel shielding are provided at the 
bottom and the top of the cask respectively. 
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However it is not clear what is the exact definition of the Aequivalent steel shielding.@  The 
applicant is requested to provide the exact definition of the term Aequivalent steelAand 
more importantly how these values are determined.  Also, the applicant is requested to  
 
provide justification for the approach used in determining the equivalent steel shielding, 
i.e., why it is valid in terms of shielding capability. 
 
It is not clear how the equivalent steel layer was credited in the shielding evaluation and 
what was credited in the shielding evaluation for packages in which spacers are not used. 
The applicant is requested to explain (1) how the equivalent steel layer was credited in 
the shielding evaluation, and (2) what was credited in the shielding evaluation for 
packages in which spacers are not used. 
 
This information is needed for the staff to determine if the package design meets the 
regulatory requirements of 10 CFR 71.47and 71.51. 

 
5-3  Demonstrate via calculation that the MP187HB cask loaded with 69BTH DSC containing 

DB BWR assemblies is the bounding cask in respect of the shielding design.   
The applicant states, on page A.5-2 of the SAR that the MP197HB cask loaded with 
69BTH DSC containing DB BWR assemblies results in bounding dose rates.  However, a 
simple calculation indicates that the total weight of heavy materials is 18.204 (0.492x37) 
metric tons and 13.317 (0.193x69) metric tons for 37 PWR fuel assembly cask and 69 
BWR fuel assembly cask respectively.  From this result, the 69BTH DSC does not appear 
to have the bounding payload in terms of total spent fuel.  The applicant needs to 
demonstrate via dose rate calculation that this cask design is indeed the bounding one 
for all fuel assembly types.  The applicant is requested to prove that the MP197HB cask 
loaded with 69BTH DSC containing DB BWR fuel assemblies results in bounding dose 
rates. 
 
This information is needed for the staff to determine if the package design meets the 
regulatory requirements of 10 CFR 71.47, 51.  
 

5-4  Justify that the shielding configuration assumed after HAC is bounding. 
 

On page A.5-2 of the SAR, the applicant states: AHAC shielding evaluation assumes that 
75% of the neutron shield is lost.  The impact limiters are assumed to be crushed 12@ 
axially and the wood is removed.  In addition, the top and bottom 0.375 inches of lead 
(axial direction) is removed to account for lead slump.  Finally, the lead gamma shield 
radial thickness is reduced by 0.1.@  These assumptions result in a more severe 
degradation of the cask shielding properties than the accident conditions shown in 
Chapter A.2.  Tests have shown that the neutron shielding material retains more than 
60% of its principal contents (hydrogen, boron) following a design basis fire accident and 
a 25% credit employed in the shielding calculations is conservative. Shielding 
calculations for the HAC are also performed using the MCNP code.@  The applicant is 
requested to provide data to demonstrate that these assumptions are valid.  (Also see 
RAI 2-12). 
 
This information is needed for the staff to determine if the package design meets the 
regulatory requirements of 10 CFR 71.47and 71.51. 
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5-5 Demonstrate via testing data the validity of the assumption that the impact limiters are 
assumed to be crushed 12@ axially and the wood is removed. 
 
On page A.5-2 of the SAR, the applicant states: AHAC shielding evaluation assumes that 
75% of the neutron shield is lost.  The impact limiters are assumed to be crushed 12@ 
axially and the wood is removed.  In addition, the top and bottom 0.375 inches of lead 
(axial direction) is removed to account for lead slump. Finally, the lead gamma shield 
radial thickness is reduced by 0.1@.@  The applicant is requested to demonstrate with 
testing data that this assumption is valid. 
  
This information is needed for the staff to determine if the package design meets the 
regulatory requirements of 10 CFR 71.47, and 71.51. 
 

5-6  Demonstrate that the remaining 25% of the neutron shielding layer will still able to stick to 
the wall after drop and fire tests. 

 
The applicant states, on page A.5-2 of the SAR that HAC shielding evaluation assumes 
that 75% of the neutron shield is lost.  Tests have shown that the neutron shielding 
material retains more than 60% of its principal contents (hydrogen, boron) following a 
design basis fire accident and a 25% credit employed in the shielding calculations is 
conservative.  However, it is not clear how the remaining 25% unburned resin will be able  
to uniformly stick to the inner wall of the slender aluminum tubes so that a 25% credit of 
the neutron shield can be claimed. 
 
This information is needed for the staff to determine if the package design meets the 
regulatory requirements of 10 CFR 71.47 and 71.51. 

 
5-7  Pertaining to using source terms calculations for Normal Conditions of Transport and 

Hypothetical Accident Conditions: 
 
Explain why different spent fuel contents were used for NCT and HAC dose rate 
calculations.  Demonstrate that this assumption is valid and conservative.  
On page A.5-2 of the SAR, the applicant states: AThe DB FA for Normal Conditions of 
Transport (NCT) dose rate analysis has an initial enrichment of 3.8 wt% U-235 bundle-
average burnup of 55,000 MWD/MTU with a 7 3/4 year decay time.  The DB FA with an 
enrichment of 4.3 wt% U-235 and a bundled-average burnup of 70,000 MWD/MTU and 
21.0 year decay time generates radiological sources for the shielding performance 
evaluation of the cask at HAC.@  On page A.5-4 of the SAR, the applicant states: AThe 
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 total bundle average burnup 
of 55,000 and 70,000 MWD/MTU, respectively.@  However, it is not clear what the 
purpose was for doing so.  It is not clear what the technical basis was for performing 
dose rate calculations using different source terms from different contents (i.e., different 
power densities, different burnups and different initial enrichments) for different cask 
conditions (NCT and HAC).  In general, the dose rates for both NCT and HAC conditions 
are evaluated with the same source terms but under different packaging conditions.  The 
safety analyses should be performed for the real package designs, including the contents 
and packaging, rather than with different contents.  With changes in both cask physical 
conditions and source terms, the dose rates will be the results of combination of altering 
two key parameters at the same time.  The meaning of the dose rate results is not 
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understandable.  It would be difficult to interpret the results because the results are no 
longer the same meaning as defined in 10 CFR 71.51.  The applicant is requested to:  
 
1. explain the purpose of doing so; 
2. provide technical basis and justification for using this approach; 
3. provide an interpretation for the results so obtained in terms of 10 CFR 71.51; and 
4. demonstrate that this approach produces conservative dose rate calculation results. 
 
This information is needed for the staff to determine if the package design meets the 
regulatory requirements of 10 CFR 71.47 and 71.51. 

 
5-8 Demonstrate via calculation that the source terms calculated using the SAS2H code are 

conservative given the fact that there are about 11% uncertainties in the SAS2H 
calculation. 
 
On page A.5-6 of the revised SAR, the applicant states: AReference [13] documents that 
SAS2H tends slightly to over predict the concentration of 244Cm when burnup is varied 
during the sensitivity study.  Therefore, as the 244Cm isotope accounts for more than 90% 
of the total neutron source term, the uncertainty in the neutron source and associated 
neutron dose rates is expected to be less than "11%.@  On the same page, the applicant 
further states: AThe uncertainty value of 10% is an uncertainty in the ability of the SAS2H 
code to predict the isotopic concentration of nuclides in the fuel.  In many cases, this 
results in SAS2H over-predicting the quantity of certain fission product or actinide 
isotope, thereby resulting in a conservative prediction of source terms.  These 
benchmarks demonstrate that the neutron spectrum calculated by SAS2H during 
depletion is appropriate for the purpose of source term calculations.  An uncertainty has 
not been applied in the dose rate calculations.@  The staff reviewed this assertion and 
compared it with the results from the relevant publications [Ref. 1, 2, 3] and found the 
conclusion inaccurate.  For some of the isotopes, i.e., the major gamma emitters such as 
154Eu, and 155Eu, SAS2H on average actually underestimates the concentrations by 
about 7.8% and 42.6%.  For the dominant neutron emitter 244Cm, SAS2H actually 
underestimates the concentration by 19.4%.  Therefore, the assertion that SAS2H 
always over-predicts isotopic concentration is not acceptable.  The applicant is requested 
to demonstrate that SAS2H always over-predicts isotopic concentrations for major fission 
products and actinides.  Otherwise adjustments to the source terms must be made and 
the cask dose rates must be recalculated based on the new source term data.     
 
This information is needed for the staff to determine if the package design meets the 
regulatory requirements of 10 CFR 71.47 and 71.51. 

 
5-9 Pertaining to the axial peaking factors: 
 

1. Explain how the peaking factors in Tables A.5-15 and A.5-16 for neutron and gamma 
were determined. 

2. Provide justification on why these factors are bounding for all fuel assemblies.    
 
The applicant provides the neutron and gamma source axial peaking factor values in 
Tables A.5-15 and A.5-16 of the SAR for BWR and PWR fuel respectively.  However, it 
is not clear how these values are derived from the values provided in the referenced  
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publication.  It is not clear either why these peaking factors provide bounding values for 
all spent fuel assemblies to be transported by the TN NUHOMS-MP197HB. 
 
This information is needed for the staff to determine if the package design meets the 
regulatory requirements of 10 CFR 71.47, 51. 

 
5-10  Pertaining to the gamma source terms at NCT and HAC as provided on page A.5-9 of 

the SAR: 
 

1. Explain why the energy dependence of the source terms is excluded from the source 
term definitions. 

2. Explain why the gamma source term for HAC conditions is lower than that of the NCT 
conditions. 

3. Redo the dose rate calculations for both Normal Conditions of Transport and 
Hypothetical Accident Conditions. 

 
The applicant provides total gamma source terms for the packages under Normal 
Conditions of Transport and Hypothetical Accident Conditions.  However, it is not clear 
how these values are derived.  It is not clear either what is the technical basis for being 
able to use a single energy source term rather than a gamma spectrum in shielding 
evaluation.  In addition, it appears that the gamma source term for package under HAC 
is lower than that of the package under NCT.  The applicant is requested to provide 
explanations for these questions and redo the shielding analyses, if necessary, based on 
the energy dependent source terms. 
 
This information is needed for the staff to determine if the package design meets the 
regulatory requirements of 10 CFR 71.47and 71.51. 

 
5-11 Provide source term calculation results to demonstrate that the source terms presented 

in the SAR are accurate.   
 
On page A.5-11 of the SAR, the applicant presents the total neutron source terms for 
both Normal Conditions of Transport and Hypothetical Accident Conditions.  However, 
the staff was unable to reproduce the results with the same fuel assembly parameters 
but with a newer version of Origen/Arp code, which is part of the SCALE package.  The 
applicant is requested to provide source term calculation results to demonstrate that the 
source terms presented in the SAR are accurate.    
  
This information is needed for the staff to determine if the package design meets the 
regulatory requirements of 10 CFR 71.47 and 71.51.   

 
5-12 Explain what the boron content in Table A.5-8 represents.   

 
On page A.5-112 of the SAR, the applicant presents the Design Basis Fuel assembly 
characteristics.  One of the items is AChannel avg. 10B content@ and the unit is atom/b-cm. 
 The value for this item is given as 715 ppm.  It is not clear what this item is for because 
burnable poison contents are typically provided in terms of weight percent, or number 
density and soluble boron is given in terms of part per million.  Since this is not a PWR 
fuel assembly, soluble boron is not an option.  The applicant is requested to explain the  
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meaning of this parameter and provide the source term calculation to demonstrate the 
source terms were calculated correctly. 
 
This information is needed for the staff to determine if the package design meets the 
regulatory requirements of 10 CFR 71.47 and 71.51.   

 
5-13 Correct the text AY the gamma and neutron radiation doses for the bounding shielding 

analysis of the cask@ on page A.5-12.  It should be Adose rates@ rather than Adoses.@     
This information is needed for the staff to determine if the package design meets the 
regulatory requirements of 10 CFR 71.47. 
 

5-14  Explain how the peaking factor was applied in the shielding model. 
The applicant provides in Section A.5.2.1 the estimated source term peaking factors in 
the fuel regions.  However, it is not clear how these peaking factors were used in the 
shielding model given that there is only one fuel region in the model.  In particular, the 
applicant states: AFour SAS2H/ORIGEN-S runs are required for each combination to 
determine gamma source terms for the four fuel assembly regions (i.e., bottom, in-core, 
plenum and top).@  In addition, the applicant states on page A.5-15 that the sources are 
uniformly homogenized over the cross section and the appropriate zone length.  
However, it was not clear how the peaking factors were used in the homogenized fuel 
region.  The applicant is requested to provide explanation for how these peaking factors 
were used in the shielding calculations, given the fact that the fuel zone is uniformly 
homogenized over the fuel zone length. 
 
This information is needed for the staff to determine if the package design meets the 
regulatory requirements of 10 CFR 71.47, 51. 
 

5-15 Pertaining to the fuel compartment material density homogenization: 
 

1. Provide justification for neglecting the void in the fuel assemblies in the shielding 
model. 

2. Provide calculations for the fuel compartment material density. 
3. Revise the shielding analyses if necessary with actual material density in the fuel 

regions.  A homogenized fuel compartment based the actual fuel density and void 
fraction is an acceptable approximation if the applicant desires to do so. 

 
On page A.5-13, regarding modeling of the applicant states: AVoids are neglected within 
the fuel assembly.@   However, it is not clear why the voids in the fuel assemblies can be 
neglected.  In general, using increased material density in shielding calculations will 
result in lower dose rates because of denser materials will have higher self shielding.  
Typically, voids are included in calculating the material density of the homogenized fuel 
region to preserve the total material in the fuel compartments.  Neglecting the voids in 
the calculation will result in higher material density than it should be.  The applicant is 
requested to provide justification for neglecting the void in the fuel assemblies in the 
shielding model.   
 
The applicant provides in Table A.5-17 the material densities for the fuel compartment.  
However, it is not clear how these data were calculated.  It is not clear either if these 
material density data were calculated based on spent fuel composition.  The applicant is  
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requested to provide information on these material density data were calculated and 
what were the assumptions used in these calculations. 
 
The applicant is requested to revise the shielding analyses based on actual fuel 
assembly geometry and material densities.  A homogenized fuel compartment based on 
the actual fuel density and void fraction may be an acceptable approximation.  However, 
void cannot be neglected in fuel region homogenization process. 
This information is needed for the staff to determine if the package design meets the 
regulatory requirements of 10 CFR 71.47 and 71.51. 
 

5-16 Concerning the fuel plastic deformation, the applicant is requested to: 
 

1. Provide justification for the assessment that the fuel rods do not experience any 
deformation significant to cause a change in the fuel geometry. 

2. Provide testing data to demonstrate that the spent fuels (both low burnup and high 
burnup) in the package will be able to survive a 30 foot end-drop without any 
breaches in the cladding. 

3. Revise the shielding analysis, if necessary, with consideration of source term 
redistribution caused by fuel assembly plastic deformation. 

 
On page A.6.5.1-9 of the SAR, the applicant state: AThe fuel assembly drop analyses 
documented in Chapter A.2, Section A.2.13.7 also demonstrate that the fuel rods do not 
experience any deformation significant to cause a change in the fuel geometry. 
Therefore, for both normal and hypothetical accident conditions the cask geometry is 
identical except for the neutron shield and skin.@  In addition, the LS-DYNA drop test 
analyses for TN-40 transportation package indicate that plastic deformation of fuel 
assemblies in the cask is a plausible effect of a 30 foot end drop.  It is of particular 
concern for fuel burnup greater than 45 GWd/MTU.  The staff requested justification for 
these assessments in RAI M8 and RAI ST-3.  The applicant is requested to provide 
justification for the assertion that fuel rods do not experience any deformation significant 
to cause a change in the fuel geometry. 
 
If fuel cladding fracture and/or fuel rod plastic deformation is identified as credible events, 
the applicant is requested to revise its shielding analysis for the TN MP197HB package 
with consideration of source concentration caused by fuel cladding breaches and/or fuel 
plastic deformation resulting from end-drop accident. 
 
This information is needed for the staff to determine if the package design meets the 
regulatory requirements of 10 CFR 71.47 and 71.51. 
 

5-17 Explain the exact location of the package Aperimeter.@ 
 

In Table A.5-26, the applicant provides the maximum dose rates for the package under 
the Hypothetical Accident Conditions.  One group of the dose rate data is labeled as 
dose rate at the APackage Perimeter.@  However, it is not clear what the exact location 
the term APackage Perimeter@ is referring to.  The applicant is requested to provide the 
exact definition for this group of dose rate data.  A picture of the cask with the dose rate 
contour will be very helpful for this purpose.   
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This information is needed for the staff to determine if the package design meets the 
regulatory requirements of 10 CFR 71.47 and 71.51. 
 

5-18     Pertinent to the response function method, provide: 
 

1. Detailed information on the definition of the response function, including the 
mathematical formulation and analytical derivation of the equations.  

2. Technical bases of this method, i.e., how and why this approach works. 
3. Validation and verification of the method.  
4. Or publications and references to demonstrate the validity of the methodology. 

 
Through the Shielding Evaluation chapter, the applicant mentions in numerous places 
that Aresponse function@ is used in shielding calculation and fuel qualification.  However, 
there is no definition provided for this method which seems to play a vital role in the  
 
shielding evaluation of this package design.  It is not clear what the technical bases are 
for this approach and there is no reference provided for the validity of this method. 
 
This information is needed for the staff to determine if the package design meets the 
regulatory requirements of 10 CFR 71.47. 
 

5-19 Provide explanation on how the source terms are calculated for fuel assemblies 
containing natural uranium blankets. 

 
On page A.5-27, the applicant states: AThere is no limit on a number of rods reconstituted 
with un-irradiated stainless steel or Zircaloy or low enriched (lower than of an original, un-
reconstituted, FA), natural uranium, UO2 or other non-fuel material.@  On page A.6.5.1-10 
of the SAR, the applicant further states: AFor intact fuel, the pins are modeled assuming a 
lattice average uniform enrichment everywhere in the lattice. Natural Uranium blankets, 
Gadolinia, Integral Fuel Burnable Absorber (IFBA), Erbia or any other burnable absorber 
rods, and axial or radial enrichment zones are modeled as enriched Uranium uniform 
everywhere.@  However, it is not clear how the natural uranium blankets were treated in 
the source term calculations.  Based on the staff=s calculations using TRITON (a three 
dimensional sub-module of the SCALE 5.1 or newer version), natural uranium blankets 
may significantly affect the source terms.  For fuel assemblies with 12 inches of natural 
uranium blankets, the source terms can be 10% higher than the source terms calculated 
based on average enrichment or neglecting the natural uranium blankets. The applicant 
is requested to recalculate the source terms for the fuel assemblies containing natural 
uranium and corresponding shielding analyses.   
   
This information is needed for the staff to determine if the package design meets the 
regulatory requirements of 10 CFR 71.47 and 71.51. 

 
5-20 Provide data and plots to demonstrate the validity of the decay heat calculation                 

      equations. 
 

On pages A.5-29 and A.5-30, the applicant provides equations that are obtained via 
regression analyses for BWR and PWR fuel decay heat calculations.   However, it 
seems to the staff that the regression plots are necessary to determine if these equations 
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are valid and the validity ranges of these equations.  The applicant is requested to 
provide data and plots to demonstrate the validity of the decay heat calculation 
equations. 
This information is needed for the staff to determine if the package design meets the 
regulatory requirements of 10 CFR 71.43(g). 

 
References: 
 
1. NUREG/CR-6811, AStrategies for Application of Isotopic Uncertainties in Burnup 

Credit,@ Oak Ridge National Laboratory, 2002. 
2. B. D. Murphy, APrediction of the Isotopic Composition of UO2 Fuel from a BWR: 

Analysis of the DU1 Sample from the Dodewaard Reactor,@ ORNL/TM-13687, Oak 
Ridge National Laboratory, October 1998. 

3. O. W. Hermann and M. D. DeHart, AValidation of SCALE (SAS2H) Isotopic 
Predictions for BWR Spent Fuel,@ ORNL/TM-133315, Oak Ridge National Laboratory, 
September 1998. 

Criticality 
 
6-1 Revise the application to address the transportation of fuel burned to more than 45 

GWd/MTU in intact fuel locations within each basket design. 
 

Several canister types to be transported in the NUHOMS7 MP-197 are designed to 
transport high burnup spent fuel, which is considered to be fuel burned to greater than 45 
GWd/MTU.  It is not clear in the application that such fuel is limited to the damaged fuel 
positions in each canister design, which have been evaluated for potential fuel 
reconfiguration.  The application should be revised to address materials and structural 
RAIs related to demonstrating that high burnup fuel remains intact under hypothetical 
accident conditions, or to evaluate high burnup fuel per the recommendations in Interim 
Staff Guidance 19 (ISG-19), AModerator Exclusion under Hypothetical Accident 
Conditions and Demonstrating Subcriticality of Spent Fuel Under the Requirements of 10 
CFR 71.55(e).@  This ISG states that, in order to demonstrate subcriticality under 
'71.55(e), the applicant should either 1) perform a structural review to determine 
reconfigured fuel geometries, followed by a criticality evaluation of bounding reconfigured 
fuel geometries, or 2) demonstrate, via physical testing of the water exclusion boundary, 
that the package will not experience water inleakage during accident conditions.  The 
application should be revised to include either of the two recommended approaches to 
demonstrating subcriticality of high burnup fuel under hypothetical accident conditions. 
 
This information is required in order to ensure that the package will meet the criticality 
safety requirements of 10 CFR 71.55. 

 
6-2 Revise the application to provide representative sample computer input files for the 

24PT4 canister. 
 

The application does not include a representative input file for the 24PT4 canister in the  
TN NUHOMS7 MP-197 package.  The application should include this input file, and the 
applicant should verify that representative input files are included for all canister designs 
to be transported in the package. 
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This information is required in order for the staff to ensure that the package will meet the 
criticality safety requirements of 10 CFR 71.55 and 71.59. 

 
6-3 Revise the application to provide the most limiting fuel assembly parameters for the 

spent fuel assemblies to be transported in the TN NUHOMS7 MP-197 package (e.g., 
max. fuel pellet OD, min. clad thickness, max. pitch B see table A.6-16). 

 
The application includes only nominal values for the spent fuel designs considered in the 
criticality safety analysis.  The application should be revised to identify bounding fuel 
assembly parameters, that will be listed in the Certificate of Compliance to identify the 
allowable contents of the package. 
 
This information is required in order for the staff to ensure that the package will meet the 
criticality safety requirements of 10 CFR 71.55 and 71.59 when loaded with the contents 
described in the application. 

 
6-4 Revise the application to enlarge Figures A.6-2 through A.6-4, or expand them to present 

the same information on multiple graphs. 
 

As presented in the application, the information presented in Figures A.6-2 through A.6-4 
cannot be clearly identified.  The applicant should consider enlarging the graphs so that 
individual lines can be distinguished, or divide up the information in each figure to be 
shown in multiple figures (e.g., five nuclides per figure). 
 
This information is required in order for the staff to ensure that the package will meet the 
criticality safety requirements of 10 CFR 71.55 and 71.59. 

6-5 Revise the criticality evaluation in Section A.6 of the application to consider bounding 
damaged fuel configurations for canisters which are intended to transport damaged fuel. 

 
Although the structural evaluation in Section A.2 demonstrates that intact fuel subject to 
the hypothetical accident conditions of 10 CFR 71.73 will not result in significant fuel 
reconfiguration (pending approval of the staff materials and structural reviewers), it is not 
clear that this evaluation applies for already damaged fuel.  Additionally, it is not clear 
that the single- and double-ended rod shear configurations used in the damaged fuel 
evaluations for most canister designs adequately bound the possible reconfiguration of 
damaged fuel subject to '71.73 conditions.  Since it is unclear what condition damaged 
fuel assemblies will be in prior to transport, the criticality evaluation should consider 
bounding reconfigurations that may increase reactivity.  Bounding conditions may 
include, but are not limited to, rod pitch expansion, cladding loss, or removal of rods form 
the fuel lattice. 

 
This information is required in order for the staff to ensure that the package will meet the 
criticality safety requirements of 10 CFR 71.55 and 71.59. 

 
6-6 Revise the application to ensure that the possibility of active fuel not being covered by 

the canister basket neutron absorber panels is adequately considered. 
 

For each canister design to be transported in the NUHOMS7 MP-197 package, the 
applicant should provide a dimensional analysis to ensure that the active fuel is always 
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covered by the canister neutron absorber panels, or provide a criticality evaluation of 
scenarios where the active fuel is uncovered to ensure the package remains adequately 
subcritical.  This evaluation should be performed for any canister design that does not 
have neutron absorber panel extending the entire length of the canister interior.  The 
evaluation should include the effects of fuel stack expansion resulting from irradiation,  
 
end hardware and plenum spring compression due to end drops under hypothetical 
accident conditions, and movement of the fuel relative to the basket. 

 
This information is required in order for the staff to ensure that the package will meet the 
criticality safety requirements of 10 CFR 71.55 and 71.59 when loaded with the contents 
described in the application. 
 

6-7 Revise the application to credit no more than 40 years of cooling time in the burnup credit 
criticality evaluation. 

 
Table A.1.4.2-7, which gives the minimum required burnup for various average initial 
enrichments of spent fuel, requires a minimum cooling time of 50 years for some 
enrichment/minimum burnup combinations.  ISG-8 states that the licensing safety 
analysis for burnup credit criticality calculations should be based on cooling times from 1 
to 40 years.  The analysis should be revised to credit no more than 40 years of cooling 
time for all canister design which credit fuel burnup. 

 
This information is required in order for the staff to ensure that the package will meet the 
criticality safety requirements of 10 CFR 71.55 and 71.59 when loaded with the contents 
described in the application. 

 
6-8      Revise the application to clarify how the assembly independence of the correction factors 

was confirmed. 
 

Applicant simply states that the factors were within close numeric agreement.  No 
information is provided as to the enrichment, burnup, or continued agreement with other 
assembly classes.  Staff has assumed the applicant made this comparison at identical 
BE Ratio based on table A.6-11, however the presentation of the isotopic concentration 
ratios (Figures A.6-2, A.6-3, and A.6-4) is not adequate. 
 
This information is required in order for the staff to ensure that the package will meet the 
criticality safety requirements of 10 CFR 71.55 and 71.59. 

 
6-9 EDITORIAL: Restate the description of the isotopic benchmark availability in section 

A.6.3.2.1 to accurately reflect the information presented in Table A.6-10. 
 
This information is needed in order to meet the requirement of 10 CFR 71.7. 

 
Operating Procedures, Acceptance Criteria, and Maintenance Tests 
 
7-1 Revise the operating procedures for the MP-197 to be stand-alone instructions for 

loading the variety of canisters requested for transportation and explain how canisters  
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 loaded under 10 CFR Part 72 adequately meet the loading requirements for transporting 
radioactive material. 

 
The operating procedures refers the package user to apply selected portions of several 
storage FSARs and associated NRC technical specifications, with a variety of exceptions 
to some storage FSAR procedural steps.  In addition, some of the amendments 
referenced for the storage FSARs and NRC technical specifications have not been 
approved or issued by NRC;  and the storage FSAR vendor also has authority to change 
the storage FSARs under the provisions of 10 CFR 72.48.   These factors may lead to 
error or confusion for MP-197 users in adequately preparing the MP-197 package for 
transport. 

 
This information is needed in order for the staff to determine compliance with 10 CFR 
Part 71 (71.71 and 71.73). 

 
7-2 Include details of the drying and backfill operations in SAR Sec A.7.1.2.3.  In SAR 

Section A.7.1.3.2, step 1, detail how the secondary RWC will be drained to ensure no 
free standing water remains. 
Neither Amendment 11 to Part 72 CoC 1004 nor Amendment 1 to part 72 CoC 1030 has 
been issued as of the time of this correspondence.  The criteria for draining operations 
must be included in the operating procedures to assure that water is not left in the 
canister, galvanic interactions do not take place, and there is an approved acceptance 
plan. 

 
This information is needed to satisfy 10  CFR 71.43 (f). 

 
7-3 Add procedure for installing the shear key plug before the cask is installed and before the 

cask is placed on a horizontal position and secured on the platform. 
Add a requirement for examining the shear key plug material to ensure that the plug is 
made with the same neutron shielding material as that on the cask side. 
 
Section A.5.3.1.1 of the SAR states that the shear key cut-out is closed with a steel shear 
key plug when the cask is on a transportation platform.  Before the cask is placed on a 
horizontal position and secured on the platform, the shear key cut-out is closed with a 
plug made with the same neutron shielding material as that on the cask side. 
 
Section A.7.1 of the SAR, the applicant lists operating procedures.  However, it appears 
that the requirement for installing the shear key plug is missing from the operating 
procedures. 
 
This information is needed for the staff to determine if the package design meets the 
regulatory requirements of 10 CFR 71.85. 
 

7-4 Add dose rate survey requirements to the operating procedures. 
 

Section A.7.1 of the SAR, the applicant lists operating procedures.  However, it appears 
that radiological survey was missing from the procedures.  The applicant is requested to 
review the operating procedures and add requirement for dose rate measurements.  The 
results will also provide data for determining the TI for the placard of the package.  
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This information is needed for the staff to determine if the package design meets the 
regulatory requirements of 10 CFR 71.83 and 71.87. 
 

8.0 ACCEPTANCE TESTS AND MAINTENANCE PROGRAM 
 
8-1  Provide justification for why the uniformity of neutron shielding can be assured by 

installation process control. 
 
10 CFR 71.85(c) states: AY the licensee shall determine that the packaging has been 
fabricated in accordance with the design approved by the Commission.@  NUREG-1609 
suggests that Aappropriate shielding tests are specified for both neutron and gamma 
radiation.  The tests and acceptance criteria should be sufficient to assure that no voids  
or streaming paths exist in the shielding.@  Chapter 8 of the SAR describes tests for 
neutron shielding performance and states: AThe shielding performance of the resin can 
be verified adequately by chemical analysis and verification of density.  Uniformity is 
assured by installation process control.@  The description of the resin density and 
composition requirements and quality assurance program does not seem to be adequate 
for detecting manufacture defects, such as voids or streaming paths, in the neutron 
shield.  The neutron shielding performance test described in Chapter 8 appears not be 
able to guarantee the neutron shielding compliant with the regulatory requirements.  The 
applicant is requested to provide justification for why the uniformity of neutron shielding  
 
can be assured by installation process control.  A revision of the acceptance test for 
neutron shielding may be needed.  

 
This information is needed for the staff to determine if the package design meets the 
regulatory requirements of 10 CFR 71.85. 
 

 
8-2  Provide test results that can demonstrate that the neutron shield will not degrade over 

time. 
 
On page A.8-8 of the SAR, the applicant states: AThe material composition of the VYAL-B 
neutron shielding resin employed in the shielding calculations are based on minimum 
guaranteed values that are determined as a result of extensive tests under various 
(including extreme) environmental conditions. These tests indicate that the neutron 
shielding resin does not degrade under normal or off-normal conditions and is durable 
over extended periods of time.@  The applicant is requested to provide detailed 
description of the chemical composition and chemical properties of the neutron absorber 
materials and test data that can demonstrate that the VYAL-B will not degrade over the 
extended period of time.  A definition for the term Aextended period of time@ also will be 
helpful for the staff to assess the validation of the conclusion that the material will not 
degrade for the cask design life time. 
 
This information is needed for the staff to determine if the package design meets the 
regulatory requirements of 10 CFR 71.85. 
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