Robatel Technologies Responses to the
US NRC Request for Additional Information
for the
Model No. RT-100 Package
Docket No. 71-9365

The NRC Request for Additional Information (RAI) identifies information needed by the staff in connection with its
review of the Robatel Safety Analysis Report, Revision No. 5, dated January 30, 2015. The RAI comments are
grouped by chapter number and title from the Safety Analysis Report, along with the Robatel response. The
response addresses the comment and where applicable, references the locations in the SAR and/or supporting
documents where revised information can be located.
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Structural Evaluation
RAI 2-1 Question
Update Tables 2.6.7-1, 2.6.7-2, 2.7.1-2, 2.7.1-3, and 2.7.1-5 to reflect lead shrinkage after the lead pour as
well as updating the hypothetical accident conditions (HAC) and normal conditions of transport (NCT) analyses
as applicable.
With regards to shrinkage forces due to the pouring of lead (referred to here as lead shrinkage), page 2-70 of
the application states:
"Duringfabrication of the RT-100, thermal stresses can be introduced in the inner and outer shells as a
result of pouring molten lead between them. Residual stresses may be induced in the inner shell
(containment boundary) and the outer shell due to shrinkage of the lead shielding subsequent to lead
pouring operations; however, these stresses are relieved early in the life of the cask because of the low
creep strength of lead"
However, as stated during the March 3, 2015 phone conversation, an RT-100 transportation package could be
put into service immediately after its construction, indicating stresses due to lead shrinkage have not yet
relaxed due to creep. Specifically, a value of 149.4 MPa is calculated on page 2-213 of the application due to
lead shrinkage. Superimposing this value onto those tabulated in Table 2.6.7-1 (column S3) implies that the
inner shell Pm value (primary stress) exceeds the allowable stress for the following scenarios:
*
*

NCT side drop
NCTend drop

In addition, as lead creep starts to occur, the stresses in the lead will relax, however the inner steel canister
shell will want to expand outwards imparting stresses at the inner canister shell to bolt ring weld area and
potentially to the bolts in the flange. In this scenario, the flange Pm would be exceeded in the following
scenarios:
*
*

NCT side drop
NCT end drop

Pm values tabulated for both NCT and HAC should be updated using the lead shrinkage stress value of 149.4
Mpa.
This information is required to determine compliance with 10 CFR 71.41(a), 71.71, and 71.73.
RAI 2-1 Response (Proprietary Response)

Proprietary Information Content Withheld Under 10 CFR 2.390
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Proprietary Information Content Withheld Under 10 CFR 2.3 90

SAR Impact
Section 2.14.2.1
Calculation Impact
Addition of Calculation Package CN-13039-203, Rev. 0, "RT-100 Cask Lead Shrinkage Evaluation"
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Containment Evaluation
RAI 4-1 Question
Justify the use of personnel without ASNT or COFREND certification to perform the leak testing, considering
that industry standards indicate that leak testing should be performed by a NDT Level I/Level II.
The proposed change in safety analysis report (SAR) Section 8.2.2.2 and Section 8.2.2.3 would allow personnel
who are not ASNT (or COFREND) certified to perform leak testing. However, the minimum training, education,
and experience requirements for NDT personnel specified in both the "American Society for Nondestructive
Testing Standard for Qualification and Certification of Nondestructive Testing Personnel (ANSI/ASNT CP-1892006)" and the "Recommended Practice No. SNT-TC-1A," state that Level I/Level II NDT personnel have the
qualifications to perform their respective aspects of leak testing.
This information is needed to determine compliance with 10 CFR 71.43 (f), and 71.51.
RAI 4-1 Response
As described in NUREG/CR-4775, Section 2.2.2, persons who perform inspection, examination, or testing of
shipping packages should go through training such as that required by ANSI/ASME NQA-1.
Qualification requirements pertaining to non-destructive examination are described in Requirement 2,
Section 301 of ASME NQA-1-2008.
Sections 8.2.2.2 and 8.2.2.3 of the SAR have been revised to state the following:
"Trained and qualified personnel shall perform leakage testing in accordance with written procedures and
document the results. The American Society of Nondestructive Testing (ASNT) Recommended Practices or
Standards provide acceptable qualification requirementsfor NDE personnel. Applicable Codes and Standards
or design criteria controlling the qualification of NDE personnel shall be utilized to establish the applicable
ASNTqualification requirementand edition or to specify an equivalent alternative requirement."
SAR Impact
Sections 8.2.2.2 and 8.2.2.3
Calculation Impact
N/A
RAI 4-2 Question
Justify using the lid's "base metal temperature" versus the "ambient temperature" when determining the test
duration in SAR Section 8.2.2.2 and 8.2.2.3.
The test temperature is an important parameter to determine the pressure rise or pressure drop test
duration. The reason for using a different test temperature needs to be understood in order to effectively
evaluate the change.
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This information is needed to determine compliance with 10 CFR 71.43(f).
RAI 4-2 Response
When calculating the test duration, the temperature of the air in the interspace between the O-ring seals
should be used. This temperature cannot be easily measured.
Originally, the SAR stated that "ambient temperature" should be used to calculate the test duration. "Ambient
temperature" is an ambiguous term, which could be interpreted in different ways. The external ambient air
temperature can vary over time, and may not be representative of temperature of the air between the O-ring
seals.
The best available temperature that can be easily measured is the "base metal temperature" near the
interspace, i.e., the cask lid.
SAR Impact
N/A
Calculation Impact
N/A
RAI 4-3 Question
Explain how the control volume is determined in Sections 8.2.2.2 and 8.2.2.3 and identify how the user will
obtain the methodology needed to determine the control volume during the test.
SAR pages 8-23 and 8-25 instruct the users to "accurately determine and record the control volume."
However, no guidance in determining this important parameter of the test duration calculation is provided.
This information is needed to determine compliance with 10 CFR 71.43(f).
RAI 4-3 Response
ANSI N14.5, Section A.5.1.3 notes that the total test volume includes the volume associated with the
container plus the volume associated with the measuring instrumentation manifold.
Sections 8.2.2.2 and 8.2.2.3 of the SAR have been revised to include the volume of the interspaces between
the O-ring seals, and to note that the user must also add the volume of the measuring instrument.
SAR Impact
Sections 8.2.2.2 and 8.2.2.3
Calculation Impact
N/A
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RAI 4-4 Question
Provide the calculation that identified the need for a 1.01E-4 Pa-m 3/sec sensitivity for the gas pressure drop
pre-shipment leak test option.
SAR page 8-26 indicates the need for a 1.01E-4 Pa-m 3/sec pressure sensitivity if the test area is pressurized to
1.67 atm, based on input from Section 2.2.6 of NUREG/CR-6847. However, it is unclear how this important
pressure sensitivity was determined from the available information.
This information is needed to determine compliance with 10 CFR 71.33, and 71.87.
RAI 4-4 Response (Proprietary Response)
Proprietary Information Content Withheld Under 10 CFR 2.390

Page 9 of 30
(Non-Proprietary Version)

Proprietary Content Withheld Under
10 CFR 2.390

Robatel Technologies Responses to the US NRC Request for Additional Information
for the Model No. RT-100 Package Docket No. 71-9365
Proprietary Information Content Withheld Under 10 CFR 2.390

SAR Impact
Section 4.3.2 and 8.2.2.3
Calculation Impact
Addition of Calculation Package 2014-020-CALC-LT-001, Rev. 0, "Calculationof RT-100 Pressure Drop Leak Test
Conditions"
RAI 4-5 Question
Specify in the SAR the bounding shoring volume associated with the EL-142 secondary container to ensure the
minimized free gas volume in the RT-100 cavity.
Page 4-27 in SAR Section 4.4.3 indicates that the assumptions that result in the minimized free gas volume of
30.1 ft 3 are achieved when using the EL-142 secondary container and shoring. The EL-142 secondary container
has a 27.03 ft 3 volume. However, there is no condition in the SAR that limits the amount of shoring to 3.07 ft3 ;
shoring above that amount would reduce the free gas volume further and affect the acceptable decay heat
and time transport limits.
This information is needed to determine compliance with 10 CFR 71.33.
RAI 4-5 Response
The SAR presents two tools that may be used to verify the shipment time to ensure less than 5% hydrogen gas
generation: the loading curve, and the detailed analysis.
The loading curve includes the following condition in Table 4.4.4-1:
"Use of a liner (or equivalent)listed in Table 4.4.3-6 with maximum shoring volume as specified."
This condition is also repeated in Chapter 7 of the SAR in Table 7.5.1-1:
"Use of a liner (or equivalent) listed in Table 7.5.1-2 with maximum shoring volume as specified"
Table 4.4.3-6 and Table 7.5.1-2 give the maximum shoring volume for the EL-142 liner as 3.08 ft 3. This was an
arbitrary number that was added to the volume of the largest liner in the table in order to create the loading
curve which bounds the other (smaller) liners. These other liners may be used provided the shoring volume
does not exceed the value listed in the table.
The detailed analysis calculates the maximum shipment time from Equation 4.8. There is no restriction of a
maximum shoring volume; the user includes the volume as part of the Vc term.
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SAR Impact
N/A
Calculation Impact
N/A
RAI 4-6 Question
Clarify if the G-values listed in SAR Table 4.4-5 are appropriate when calculating hydrogen generation for
grossly dewatered resins.
The G-values for resin in SAR Table 4.4-5 seem consistent with those presented in an earlier certificate of
compliance application for "dewatered resin" as content. Since SAR page 4-18 indicates that the G-values for
ionic resins are "primarily driven by moisture content," NRC staff must determine if the G-values in Table 4.45 should be updated to reflect the grossly dewatered resin content.
This information is needed to determine compliance with 10 CFR 71.33.
RAI 4-6 Response (Proprietary Response)
Proprietary Information Content Withheld Under 10 CFR 2.390

SAR Impact
N/A
Calculation Impact
N/A
RAI 4-7 Question
Specify the reason for changing the minimum leakage test time period equation.
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An accurate leak test response is dependent on the test time period. SAR pages 8-24 and 8-26 include new
time periods for the leakage test which result in a new equation being used to determine the minimum leak
test time period. The reason for using a different equation needs to be understood in order to effectively
evaluate the change.
This information is needed to determine compliance with 10 CFR 71.43(f).
RAI 4-7 Response
The reason for this change is that the previous calculation was unnecessarily conservative. The incorporation
of a factor of 2 in our calculation was likely due to a misinterpretation of ANSI N14.5 Section 8.4:
"Except for the Preshipment Leakage Rate Test (7 6), the test procedureshall have a sensitivity of one-half the
reference air leakage rate, LR. For example, if LR is leaktight (1 x

10-7

ref.cm3/s) then the test procedure

sensitivity shall be at least 5 x 10-8 ref.cm3/s. The Preshipment Leakage Rate Test need not be more sensitive
than 1 x 10-3 ref.cm3ls."
The first portion of this section describes reducing the sensitivity by one-half the reference air leakage rate.
Since the test duration is inversely proportional to the test sensitivity, reducing the sensitivity by one-half
effectively multiplies the test duration by a factor of 2. This is how the factor of 2 was included in the previous
revision of the SAR.
However, the latter portion of this section notes that the preshipment leakage rate test need not be more
sensitive than 1x10 3 ref.cm 3/s. For this reason, we believe that the factor of 2 is not needed in the test

duration calculation.
SAR Impact
N/A
Calculation Impact
N/A
RAI 4-8 Question
Clarify whether shipments can be made if the conditions in Table 7.5.2-1 are not met.
SAR page 7-23 indicates that Equation 4.8 and Equation 4.9 are valid if the conditions in Tables 4.4.5-1 and
7.5.2-1 are met. It also should be clarified that shipments are allowed only if the conditions in Tables 4.4.5-1
and 7.5.2-1 are met.
This information is needed to determine compliance with 10 CFR 71.33.
RAI 4-8 Response
As requested, the note in SAR Section 7.5.2 has been revised to state the following:
"NOTE: Use of Equation 4.8 and Equation 4.9 are valid only when the conditions listed in Table 7.5.2-1 are met.
Shipments are allowed only if the conditions in Table 7.5.2-1 are met."
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Additionally, SAR Section 4.4.5 has been revised to state the following:
"NOTE: Use of Equation 4.8 and Equation 4.9 are valid only when the conditions listed in Table 4.4.5-1 are met.
Shipments are allowed only if the conditions in Table 4.4.5-1 are met."
SAR Impact
Section 4.4.5 and 7.5.2
Calculation ImDact
N/A
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Shielding Evaluation
RAI 5-1 Question
Explain how a uniformly distributed source bounds a non-homogeneous source.
In the NCT and HAC models, the contents are homogeneously distributed. In reality, the media is not
uniformly distributed. Clarify how a homogenous source bounds a nonhomogenous source.
This information is required to determine compliance with 10 CFR 71.47 and 71.51.
RAI 5-1 Response
The determination of the source strength density for use in the loading table is briefly explained in the SAR in
Section 5.3.1.1, where it is stated that: "...the contents of a liner are characterized by the shipper prior to cask
loading. The maximum specific activity determined in the characterization for a given nuclide is used in the
loading table, and thus is considered as the source strength density throughout the entire contents". The
analysis is bounding of reality because the maximum-recorded specific activity from an inhomogeneous
source is considered representative of the specific activity of the entire liner as if the source were
homogeneously distributed.
For example, if it is determined that there is an inhomogeneously distributed source in a liner (such as shown
on the left in Figure 3 below), by entering the maximum recorded specific activity from that liner in the
loading table, the dose rate contribution from the given radionuclide is representative of the entire liner
homogeneously filled with the nuclide at that specific activity (as shown on the right in Figure 3 below).

Measured
Inhomogeneous Source

Analyzed
3eneous Source

Enter 2.25E-04 Ci/g
in Loading Table

Figure 3. Measured Inhomogeneous Source vs. Analyzed Homogeneous Source
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SAR Impact
N/A
Calculation Impact
N/A
RAI 5-2 Question
Identify the branching ratios and where they are used in the analyses.
Provide either the radionuclide branching ratio, or a reference that provides these ratios. Also, identify where
the branching ratio values were used; i.e., an MCNP file or a postprocessing Excel file.
This information is required to determine compliance with 10 CFR 71.47 and 71.51.
RAI 5-2 Response
The radionuclides that use branching ratios are listed in Table 5.1.1-1 of Appendix 5.1.1 of the SAR. Removing
all radionuclides without branching ratios from Table 5.1.1-1 leaves Table 4 shown below.
Table 4. Radionuclides with Branching Ratios
Nuclide
Daughter ID
Branch
Daughter
Yield
0.951
Ba137m
br
561371
Cs137
Mo99
430991
br
Tc99m
0.881
Rul06
451060
br
Rh106
1.00
Sr90
390900
br
Y90
1.00
These BR's are listed as variable FBI of the ORIGEN-S radionuclide decay data library origen.revO4.end6dec.data.
The only radionuclides that use branching ratios are beta emitters with no relevant gamma lines, that have
gamma emitting daughters with a <1 day half-life that would otherwise have been neglected from the
analysis. For example, the daughter product of Cs-137 is Ba-137m, which has a gamma line greater than the
0.1MeV cutoff. However, Ba-137m has a half-life of 2.5 minutes, which is less than the I day half-life cutoff.
So, for the analysis it is considered that Cs-137 and Ba-137m are at secular equilibrium and for determining
radionuclide specific activity limits the gamma energy lines of the daughter nuclide are attributed to the
parent nuclide.
The one exception to this is Mo-99 which, along with its daughter Tc-99m, emits relevant gammas itself. For
this case the gamma lines of Tc-99m are added in to the gamma lines of Mo-99, with a branching ratio of 0.88.
This is shown in the Figure below, where the Table in the Figure labeled Mo-99* is the summed gamma lines
from both the parent and daughter nuclides.
NOTE: The Mo-99 gamma lines were previously omitted from the analysis, as Mo-99 was considered solely a
beta emitter. These lines have been added into the excel calculations to ensure that all relevant gamma lines
are considered in the revision to the SAR.
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Figure 4.

Mo-99*
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Tc-99m gamma line contribution to Mo-99 gamma energy groups

The Branching Ratio for Mo-99 is used in sheet 'Energy Groups' of the excel file nuclideenergygroups.xlsx,
where a factor of 0.88 is multiplied into the energy lines for Tc-99m before those lines are summed with the
Mo-99 gamma lines. Because Cs-137 is one of the nuclides considered individually, the respective branching
ratio is applied in the dose rate calculations in excel file Cs137.xlsx.
SAR Impact
Changes to the calculated Mo-99 values in Tables: 5.4.4-5, 5.4.4-6, 5.5.2-1, 5.5.2-2, 5.5.3-1, 7.6-.1-1, and
7.6.1-6
Calculation Impact
Changes to the calculated Mo-99 Dose Rate Response and Specific Activity Limit.
RAI 5-3 Question
Justify that the 17 tally segment bins having a fractional standard deviation larger than the MCNP6
requirement provide reliable results.
Section 5.4.4.1 identifies 17 tally segment bins have a fractional standard deviation greater than 0.1 which is
greater than MCNP allows for converged results. Provide justification for use of both the tally segment bins
and the response functions calculated from these tally segment bins. Although the SAR states that they are
less than the regulatory limits, the validity of these results cannot be confirmed.
This information is required to determine compliance with 10 CFR 71.47 and 71.51.
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RAI 5-3 Response (Proprietary Response)
Proprietary Information Content Withheld Under 10 CFR 2.390
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