
 
 
 

Request for Additional Information 
Holtec International 
Docket No. 71-9367 

HI-STAR 180D Transportation Package 
 

 
By letter dated October 4, 2013, Holtec International (Holtec) submitted an application for the 
Model No. HI-STAR 180D Transportation Package.   
 
This request for additional information (RAI) identifies information needed by the U.S. Nuclear 
Regulatory Commission staff (the staff) in connection with its review of the HI-STAR 180D 
package application to confirm whether the applicant has demonstrated compliance with 
regulatory requirements.   
 
The requested information is listed by chapter number and title in the package application.  
NUREG-1617, “Standard Review Plan for Transportation Packages for Spent Nuclear Fuel,” 
was used for this review. 
 
Chapter 1 – General Information 
 
Licensing Drawings 
  
1-1 Revise Licensing Drawing 8545, Rev. 3, sheet 2, to include the following: 

 
a. Specifically reference Appendix 8.A, rather than Chapter 8 in general, in notes 38 and 

39.  The seal descriptions including dimensions and specific material combinations 
unique to each manufacturer are located in Appendix 8.A and should be specifically 
referred to in the licensing drawings. 

 
b. Table 2.2.12 of the application includes critical characteristics of the seals; it should 

therefore be referenced in notes 38 and 39. 
 

This information is needed by the staff to determine compliance with 10 CFR 
71.33(a)(4), 71.51(a)(1) and (2). 

 
 
Chapter 2 – Structural Evaluation 
 
2-1 Explain why the LS-DYNA calculated stress intensities for the primary lid bolts are 

markedly lower than those calculated by ANSYS, as listed in Table 2.7.6 of the 
application.  

 
The finite element analyses for the Model No. HI-STAR 180D package are included in 
the Holtec Report No: HI-2125251.  The Average Service Stress of 87.4 ksi and 
Maximum Service Stress at Extreme Fiber of 121 ksi, in Table 8.2 of the application, are 
about 83% and 90% of the respective values of 105.5 ksi and 135 ksi in Table 2.7.6 of 
the application.  The differences appear to be larger than those which would have been 
commonly reported for the type of bolt stress analysis on which the calculation 
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robustness is relied for demonstrating bolt joint leakage tightness for the package 
moderator exclusion consideration. 

 
This information is needed by the staff to determine compliance with 10 CFR 
71.31(a)(2). 

 
2-2 Revise, as appropriate, the last paragraph of page 2.0-1 of the application, “[t]he 

analysis methods, models, and acceptance criteria utilized in the safety evaluation 
documented in this chapter mirror those used in the SAR for HI-STAR 180 certified in 
Docket No.71-9325,” by also submitting a summary matrix tabulating key deviations 
between the two applications.  

Given that potential enhancements could have been introduced in evaluating the 
structural performance of the HI-STAR 180D design, compared to the HI-STAR 180, a 
tabulated “consistency matrix” is needed to clarify the use of the word “mirror” in context.  

 
This information is needed by the staff to determine compliance with 10 CFR 
71.31(a)(2). 

 
2-3 Clarify the statement of page 2.1-2 of the application“…  The inter-lid gap between the 

closure lids is sufficiently small…such that both lids can act in tandem in the event of a 
hypothetical drop accident.  This feature limits the maximum deflection in the inner lid 
and keeps check on the demand on the inner lid bolting…,” by identifying the reference 
analysis submitted, or to be submitted, to demonstrate the implementation of the 
structural interaction modeling for the as-stated closure lids’ behavior. 

 
There is a lack of clarity in the application for using analytical modeling to quantify the 
effectiveness of the structural interaction between the inner and outer lids to limit the 
maximum lid deflection during the hypothetical drop accident.  Reference to the analysis 
and corresponding summary results should appropriately be presented in the 
application.  
 
This information is needed by the staff to determine compliance with 10 CFR 
71.31(a)(2). 

 
2-4 Revise Table 2.1-3 “Stress Limits for Lid Closure Bolts (Elastic Analysis per NB-3230)” 

to also list the ASME Code, Section III, Subsection NB, Appendix F, Section F-1335, 
provisions for the closure lid bolts to meet the tensile, shear, and combined tensile and 
shear stress allowables.  This is consistent with the Section 2.1.2.2 (1)(e) commitment of 
the application for meeting the stress intensity limits for the containment closure lids. 

 
The present stress categories and Level D stress allowables are incomplete and the 
“Maximum Service Stress” and corresponding stress allowable are not presented to fully 
meet the ASME Code provisions for the closure lid bolts.  If code alternatives are 
introduced for demonstrating bolt structural performance, appropriate justifications and 
compensatory measures should also be noted in the subject and other applicable tables, 
including Table 8.1.8, “ASME Code Requirements and Alternatives for the HI-STAR 
180D Package,” of the application. 

 
This information is needed by the staff to determine compliance with 10 CFR 71.31(a)(2) 
and 71.31(c). 
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2-5 Add the top-down cask free drop accident analysis results to Table 2.11-4, “Key 
Dynamic Results for 9 Meter End Drop of HI-STAR 180D Transportation Package,” in 
page 2.11-7 of the application. 

 
As indicated in Table 2.7.3 and Figure 8.1.1 of the Holtec Report No. HI-2125251, a 
peak axial acceleration of 119.6 g is reported for the fuel rod response under the free 
drop accident.  

 
This information is needed by the staff to determine compliance with 10 CFR 71.31(a)(2) 
and 71.31(c). 

 
Chapter 3 – Thermal Evaluation 
 
3-1 Clarify how a quarter-symmetric three-dimensional thermal model of the Model No. HI-

STAR180D package would capture the heat transfer characteristics in the horizontal 
configuration. 

 
Page 3.3-3 of the application states the fuel basket is modeled as a quarter-symmetric 
array of fuel storage cells.  A quarter-symmetric model may not capture the heat transfer 
characteristics of the external surfaces for which boundary conditions are not symmetric 
(e.g., presence of the personnel barrier, uneven solar heat, etc.). 

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

 
3-2 Demonstrate by analysis that the F-37 bounding configuration results in the highest 

cladding temperature during short-term and accident condition, as compared to the F-32 
basket. 

 
Holtec Report HI-2125241 states that the liming scenario (F-37 basket) bounds the HI-
STAR180D temperatures for normal, short-term, and accident conditions.  Since the 
thermal inertia is lower for the F-32 basket, temperatures may increase to higher values 
during short-term operations and accident conditions for this basket. 

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

 
3-3 Demonstrate that the peak cladding temperature results from the different grids are in 

the asymptotic range for the simulation series. 
 

Holtec Report HI-2125241 states that the peak cladding temperature results from the 
grid sensitivity study are in the asymptotic range but a demonstration is not provided.  A 
calculation that demonstrates this can be performed using the methods described in 
ASME V&V 20-2009. 

 
This information is needed by the staff to determine compliance with 10 CFR 71.73. 
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Chapter 4 – Containment Evaluation 
 
4-1 Remove all language from the application stating or indicating that each of the seals in 

the American Seal & Engineering “Seal option 1” and the Technetics “Seal option 2” can 
be changed without NRC approval. 

The staff identified several areas throughout the application that make reference to the 
ability of a user to make changes to seal options 1 and 2 without NRC approval (e.g., in 
Appendix 8.A and in Section 2.6.1.3.4 of the application).  The seal / groove design is an 
important to safety component.  Therefore, the staff expects to review a unique design 
for each of the seals in the American Seal & Engineering “Seal option 1” and the 
Technetics “Seal option 2” based on the design drawings for the associated seal part / 
drawing number.  The application, licensing drawings, and any information incorporated 
by reference in the licensing drawings should be written as such to reflect this 
requirement and any language implying that the seal designs can be changed without 
NRC review and approval should be removed from the application. 

   
This information is needed by the staff to determine compliance with 10 CFR 71.33, 
71.51(a)(1) and (2). 

 
4-2 Provide minimum and maximum dimensional values, or dimensions with tolerances for 

the following parameters in Appendix 8.A (this would also necessitate the removal of the 
word “Nominal” for each parameter): 

a. Nominal Inner Seal Groove OD “Dg” 
b. Nominal Inner Seal Seal OD “Ds” 
c. Nominal Outer Seal Groove ID “Dg” 
d. Nominal Outer Seal Seal ID “Ds” 
e. Nominal Groove Width “W” 
f. Nominal Seal Groove OD “Dg” 
g. Nominal Seal OD “Ds” 

 
The information in Appendix 8.A, “Confinement boundary seal data,” should provide the 
location of the containment boundary components through the use of dimensions with 
tolerances.  This information is necessary to ensure sufficient clearance between the 
seal and the cavity to prevent the seal from binding and not deforming properly in the 
cavity.   

 
This information is needed by the staff to determine compliance with 10 CFR 71.33, 
71.51(a)(1) and (2). 
 

4-3 Provide minimum and maximum values, or values with tolerances, for the nominal seal 
seating load in Appendix 8.A.  This would also necessitate the removal of the word 
“Nominal” from the nominal seal seating load. 

The American Seal & Engineering “Seal option 1” seal design drawings stated that the 
seating load was 850 lbs/in +/- 10% or 3200 lbs/in +/- 10%, depending on the seal.  The 
Technetics “Seal option 2” seal design drawings stated that the seating load was ~942 
lbs/in circumference or ~2284 lbs/in circumference, depending on the seal.  The 
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tolerance should be included for this value, or a minimum and maximum value should be 
given.   

This information is needed by the staff to determine compliance with 10 CFR 71.33, 
71.51(a)(1) and (2). 

4-4 Revise Appendix 8.A of the application to ensure clarity that the seal manufacturer, seal 
part / drawing number, seal core, jacket, and lining materials, as well as specific material 
combinations of those materials, surface finish range, and minimum and maximum seal 
and groove dimensions (or dimensions with tolerances) are seal parameters that are 
subject to NRC approval. 

Appendix 8.A of the application states that the seal cross section diameter, groove 
depth, seating load, and spring-back are the only critical seal parameters and that all 
other seal properties are representative and may vary with seal manufacturer 
recommendations.  Each seal manufacturer proposed specific seal designs to meet the 
reliability, sealing requirements, and life and recovery of the HI-STAR 180 seals.  In 
Appendix 8.A of the application, the seal manufacturer was described as 
“Representative,” and the seal part / drawing numbers were not provided.  Specific seal 
materials and combinations of seal materials ensure there will be no chemical, galvanic, 
or other reactions.  In addition, the surface finish can impact the performance of the seal.  
These parameters, as well as the seal and groove dimensions (see RAI 4.2), are all part 
of the seal / groove design which is an important to safety component not subject to 
change without NRC approval.  The application should be revised to ensure that these 
parameters will not be changed by a future user without NRC approval.  

This information is needed by the staff to determine compliance with 10 CFR 71.33, 
71.43(d), 71.51(a)(1) and (2). 

4-5 Revise Appendix 8.A of the application, and/or the sealing proposals, to ensure clarity 
between the seal and groove dimensions provided in Appendix 8.A and the dimensions 
provided in the American Seal & Engineering Seal option 1 and the Technetics seal 
option 2 sealing proposals. 

 
The staff noted specific discrepancies in Tables 8.A-1 and 8.A-2 of the application for the 
"Inner Seal Groove OD," "Inner Seal, Seal OD," "Outer Seal Groove ID," and "Outer 
Seal, Seal ID."  Address these discrepancies and provide an updated version of 
Appendix 8.A, and/or of the sealing proposals.  Any analysis dependent on these 
dimensions should be modified, if necessary. 
 
This information is needed by the staff to determine compliance with 10 CFR 71.33, 
71.51(a)(1) and (2). 

4-6 Revise Table 2.2.12 of the application, Appendix 8.A, and/or the sealing proposals, to 
ensure clarity between the minimum seal seating load in Table 2.2.12 and the seal 
seating load values provided in Appendix 8.A and the sealing proposals.   

 
It appears the minimum seal seating load value in Table 2.2.12 is less than the values in 
Appendix 8.A.  Referring to the same minimum and maximum values for both seal 
options in Table 2.2.12 is inconsistent with the information provided in Appendix 8.A and 
the sealing proposals, where each seal manufacturer provided a unique seal seating 
load.  Address in Table 2.2.12 if the minimum seal seating load value and maximum seal 
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seating load value are each specific to the Technetics "Seal Option 2" and the American 
Seal & Engineering "Seal option 1" designs respectively.  Any analysis dependent on 
these values should be modified, if necessary. 

 
This information is needed by the staff to determine compliance with 10 CFR 71.33, 
71.51(a)(1) and (2). 

4-7 Describe how the information below has been verified for each of the seals in the 
Technetics “Seal option 2.” 

 
The “Notes” section of the Technetics “Seal option 2” states that for each seal: 
 
1. Customer to verify that the bolting and hardware can generate the required 

seating load without warping or distorting. 

2. Customer to verify material compatibility. 

3. Customer to test and verify that seal meets all performance and safety 
requirements. 

The application does not explain how these notes in the Technetics “Seal option 2” have 
been verified by the customer in order for the NRC to consider approval of the seal 
design.   
 
Warping or distorting of the bolting hardware could impact containment capability during 
normal or accident conditions.  Material compatibility is necessary to ensure there are no 
significant chemical, galvanic, or other reactions among the packaging components, or 
between the packaging components and the packaging contents.  The staff 
acknowledges that the seals are leakage rate tested to the leaktight criterion in 
accordance with ANSI N14.5, as described in Chapters 7 and 8 of the application.  If 
there are any additional tests that are being performed to verify that the seals meet all 
performance and safety requirements, those tests should be described. 

 
This information is needed by the staff to determine compliance with 10 CFR 71.43(d), 
71.51(a)(1) and (2). 

 
4-8 Address the following relative to springback in association with the seal design and the 

ability of the closure lid seals to remain leaktight under all hypothetical accident events. 

a. Define the springback to maintain leaktight closure lid seals in the SAR. 
 

b. Provide justification for the minimum numerical value of 0.01339 inches and 
maximum numerical value of 0.03 inches for springback provided in Table 2.2.12 
of the application.  Address in Table 2.2.12 of the application if one value or the 
other is specific to the American Seal & Engineering “Seal option 1” design or the 
Technetics “Seal option 2” rather than minimum and maximum values being 
appropriate for both seal options. 

 
c. Provide clear and complete documentation in Section 2.7 of the application to 

show that, based on the structural analysis, the closure lid seals for the American 
Seal & Engineering “Seal option 1” and the Technetics “Seal option 2” will remain 
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leaktight under all hypothetical accident events based on the springback, as well 
as the associated margin for these analyses.   
 

d. Explain how the closure lid seals in the American Seal & Engineering “Seal 
option 1” and Technetics “Seal option 2” have been designed to provide the 
minimum springback required in Table 2.2.12 of the application and how this can 
be concluded from the design drawings provided. 

 
Springback has not been defined in the application, although it is a required 
characteristic in Table 2.2.12 of the application.  Springback could refer to “Useful” or 
“Total” springback.  Section 2.7 of the application does not tie the numerical values for 
springback to the analysis results for each of the hypothetical accident events.  Nor does 
it show the margin associated with each of these analysis.  The design drawings 
provided for the Technetics “Seal option 2” closure lid seals do not tie the springback to 
the design of the Technetics “Seal option 2” closure lid seals.  It is not clear if the design 
drawings provided for the American Seal & Engineering “Seal option 1” tie the 
springback to 0.03 inches and how that value and how the minimum value provided in 
Table 2.2.12 of the application meets that value. 

 
This information is needed by the staff to determine compliance with 10 CFR 
71.51(a)(2). 

Chapter 5 – Shielding Evaluation 
 
5-1 Provide the “cut-off” payload limit from “exclusive use” to “non-exclusive use” of the 

package and clarify what other contents could be transported by the package. 
 

Section 1.1 of the application states that the package, when not loaded with design basis 
radioactive material contents, may be shipped in a non-exclusive use conveyance, 
provided the threshold limits of 10 CFR 71.47 are not exceeded.  The applicant needs to 
provide cut-off payload limits from exclusive use to non-exclusive use of the package, 
and specify the other contents, if different from the burnup and cooling time 
combinations specified in Appendix 7.D of the application.  The applicant needs also to 
provide complete definitions for all intended contents and their corresponding safety 
analyses. 
 
This information is needed by the staff to determine compliance with 10 CFR 71.47 and 
71.51 

 
5-2 Justify why the best estimate is considered to be conservative and bounding without 

accounting for the effects of major uncertainties.  Clarify the minimum and maximum 
enrichments for fuel loading, noting that the minimum enrichment and maximum burnup 
should be used for the bounding condition.  

 
Section 5.2.1 of the application states that: “The dose rates listed in this subsection are 
based on a number of conservative assumptions.  However, they do not explicitly 
account for any uncertainties except for the inherent uncertainties of the Monte Carlo 
calculations.”  The application also states that an 4.55% enrichment, slightly higher than 
the maximum initial fuel enrichments of 4.25% and 4.5%, is used in the MCNP model.   
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Section 5.4 states that: “For each pattern, a reference loading is specified in Appendix 
7.D, where the maximum burnup, minimum cooling time, and minimum initial enrichment 
(for UO2 assemblies) is specified for each region of the basket.”  Appendix 7D shows 
the 4.25% and 4.5% enrichments for loading the package.  
 
Section 5.4.6 states that “a combination of 45 GWd/MTHM burnup, 4.5 wt% initial 
enrichment and 2.5 years cooling is assumed for all fuel in the MCNP model” and used 
for the evaluation of the best estimate.  Although Tables 5.4.9 through 5.4.12 include the 
MCNP, depletion input, and code uncertainties, no uncertainty due to tolerance in model 
geometry is considered in the best estimate evaluation.   

 
This information is needed by the staff to determine compliance with 10 CFR 71.47 and 
71.51 

 
5-3 Clarify the different enrichments used to develop the source term. 
 

Section 5.2.2 of the application states that “three UO2 fuel enrichments (see Table 5.2.1) 
were used to develop the source terms.”  Table 5.2.1 shows only two enrichments, i.e., 
4.25%.and 4.5%.  Specify the third enrichment value. 
 
This information is needed by the staff to determine compliance with 10 CFR 71.47 and 
71.51. 

 
Chapter 6 – Criticality Evaluation 
 
6-1 Revise the application to ensure that the criticality analysis models a reduced areal 

density of 10B in the Metamic-HT neutron absorber plates. 
 

NUREG-1617, Standard Review Plan for Transportation Packages for Spent Nuclear 
Fuel, recommends that no more than 75% of the specified minimum neutron poison 
concentration of the packaging generally be considered in the criticality evaluation.  
Some neutron absorber materials have been qualified for up to 90% credit, provided 
there is acceptance testing which can adequately verify the presence and uniformity of 
the neutron absorbing nuclide.  The criticality analysis does not state that a reduced 
areal density, either at 75% or 90% with acceptable tests, is considered for the Metamic-
HT neutron absorber plates. 
 
This information is needed by the staff to determine compliance with 10 CFR 71.55 and 
71.59. 
 

6-2 Revise the isotopic depletion benchmarking analysis in Section 6.B of the application to 
ensure that measured concentrations for nuclides that vary with the decay time are 
adjusted according to analytical decay equations, to account for differences between the 
time of measurement and a reference time corresponding to the application. 

 
Appendix A of Interim Staff Guidance 8, Revision 3, Burnup Credit in the Criticality 
Safety Analyses of PWR Spent Fuel in Transportation and Storage Casks, Section 5, 
states that decay time correction is an important factor when using the direct difference 
method.  NUREG/CR-7108, An Approach for Validating Actinide and Fission Product 
Burnup Credit Criticality Safety Analyses — Isotopic Composition Predictions, 
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recommends that a review of the measurement data and reported decay times be 
performed to identify nuclides that require decay-time corrections, because fuel sample 
nuclide concentrations for criticality calculations must correspond to the fuel cooling time 
considered in the safety analysis models. 
 
This information is needed by the staff to determine compliance with 10 CFR 71.55 and 
71.59. 
 

6-3 Revise the isotopic depletion benchmarking analysis in Section 6.B of the application to 
clarify the generation of surrogate data for the direct difference benchmarking method. 

 
Section 6.B.3 of the application states that “in some experiments the measured data for 
some isotopes is not available, therefore, surrogate values are generated and used.”  
This section does not provide any details on how the surrogate data values are 
generated.  NUREG/CR-7108 states that surrogate data can be generated based on 
measurement results from other samples for which nuclide measurements are available.  
Calculated nuclide concentrations adjusted for the mean measured-to-calculated 
concentration ratio obtained from other similar samples can be used as surrogate data 
for nuclides without measurements.  This NUREG/CR also provides an example of how 
to generate a surrogate data value. 
 
This information is needed by the staff to determine compliance with 10 CFR 71.55 and 
71.59. 

 
Chapter 7 – Operating Procedures 

7.1 Provide justification for the comment in Table 7.1.1 of the application relative to the 
containment boundary outer closure lid access port plug, “Alternate torque may be 
permitted with Holtec approval.” 

A minimum torque should be provided for an important to safety containment boundary 
closure device to maintain a leaktight closure. 

This information is needed by the staff to determine compliance with 10 CFR 71.43(c), 
71.51(a)(1) and (2). 

 
 
  

 


